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Professionals know Fluke never lets you down. Every day, you're asked to rise to new
challenges. You need a test tool as tough as your job. True story: a tech working atop a 170-foot tower
accidentally knocks his Fluke 23 meter and an industrial-grade screwdriver over the edge. Straight down
they fall, crashing to the asphalt below. He goes down. His screwdriver’s handle is shattered. Expecting
the worst, he gingerly picks up his Fluke meter and smiles. All that's broken is a fuse. He snaps in
another, goes right back up and continues testing with the same Fluke 23.
No harm to the meter — or the pocketbook. Unbelievable? Not when you
consider every rotary knob, keypad, and switch on every Fluke meter must
pass strict testing for drops, intense heat or cold, electrical overloads, and

years of harsh wear and tear. What's more, Fluke meters are built in an
ISO 9001 certified factory. So you know you can always meet your quality goals. People depend on you,
so depend on Fluke. See your Fluke distributor today, or call 1-800-59-FLUKE for a catalog and a direct

connection to a distributor near you and ask for a catalog.

CIRCLE 121 ON FREE INFORMATION CARD

Serious Tools for Serious Work

For technical or application support call 1-800-44-FLUKE.
© 1994 Fluke Corporation. PO. Box 9090, M/S 250E, Everett, WA,

USA 98206-9090. Canada (905) 890-7600. Send us your “Fluke survival story” I
Europe {31 40) 644200. Other Countries {206) 356-5500. F K !
Al rights reserved. Ad No. 00681 and geta free meter case. B
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Take this GIANT CIRCUIT

LIBRARY for only $14.95

when you join the Electronics Engineers’ Book Club®

THE ENCYCLOPEDIA OF ELECTRONIC CIRCUITS

by Rudolf F. Graf

Hundreds of circuit ideas alphabetically arranged — from Alarm circuits to Zero

crossing detector circuits!

“ . includes schematics for the latest electronics circuits from industry leaders. . . "

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

3,088 total pages 4,490 total illustrations

As a member of the

Electronics Engineers’

Book Club ...

... you'll enjoy receiving Club bulletins every 3-4
weeks containing exciting offers on the latest books
in the field at savings of up to 50% off of regular
publishers’ prices. If you want the Main Selection,
do nothing and it will be shipped automatically. If
you want another book, or no book at all, simply
return the reply form to us by the date specified.
You'll have at least 10 days to decide. If you ever
receive a book you don't want due to late delivery
of the bulletin, you can return it at our expense. And
you'll be eligible for FREE BOOKS through the Bonus
Book Plan. Your only obligation is to purchase 3
more books during the next 2 years, after which you
may cancel your membership at any time.

Publisher’s price shown. ©1995 EEBC

—Popular Electronics

PILD JINCME,
Y

Book No. 5861488 Hardcover

BOOK CLUB EEE

ELECTRONICS ENGINEERS’

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

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

Name _ —

Address e —

City =

State
Zip Phone ___ =

Valid for new members only, subject to acceptance by EEBC. Canada must remit in U.S. tunds drawn
on U.S. banks. Applicants outside the U.S. and Canada will receive special ordering instructions. A
shipping/handling charge & sales tax will be added to ali orders RPIF995
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— TJ Byers

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 in ELECTRONICS NOW may relate to or be covered by U.S. patents, ELECTRONICS NOW disclaims any liability for
the infringement of such patents by the making, using, or selling of any such equipment or circuitry, and suggests that anyone interested in such projects consuit a
patent attorney.
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bank. Single copies $3.50. © 1995 by Gernsback Publications, Inc. All rights reserved. Printed in U.S.A.
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A REVIEW OF THE LATEST HAPPENINGS IN

7
ELECTRONICS

Lead vs. hydrocarhon
emissions

The manufacturers of electric
vehicles and the batteries for those
vehicles recently took a bashing
from a report issued by Carnegie
Mellon University. The report sug-
gested that the contaminants
released by the production and
recycling of the necessary lead-acid
batteries for powering the cars
posed more of a threat to the envi-
ronment than the emissions from
gasoline powered vehicles.

But now the Electric Vehicle
Association of the Americas
(EVAA) has stuck back by refuting
Carnegie Mellon’s methodology
and findings. EVAA’ 13-page tech-
nical brief entitled “Environmental
Impacts of Lead-Acid Batteries in
Electric Vehicles” declares that the
Carnegie Mellon study was seri-
ously flawed and led to misleading
conclusions.

EVAA points out that crucial
calculations in the report were
based on incorrect technical data
that was derived from General
Motor’s electric-powered Impact
car. That mistake set off an alarm-
ing series of miscalculations and
unsubstantiated “guesstimating,”
adding “Those inaccuracies were
compounded by the study’s presen-
tation of conflicting data in text
and charts.”

The EVAA report goes on to
state that the Carnegie Mellon
study grossly exaggerated the pro-
jections of the electric vehicle pop-
ulation just to exaggerate their
environmental impact. It said that
the projection of 10 million electric
cars is nearly 80 times the number

THE GM IMPACT PROTOTYPE eictric vehicle.

of electric cars (127,000) needed to
meet the EPA zero-emission-vehi-
cle mandates by the year 2000,
which now apply in three states.
The brief asserts that the exist-
ing inventory of lead-acid batteries
for the 188 million cars, trucks, and
buses now on the road in the U.S.
dwarfs all reasonable projections of
increases that would be related to
electric vehicles. It reasoned that
even if each of those 127,000 man-
dated electric cars were powered by
27 lead-acid batteries (the comple-
ment of an Impact), those 3.4 mil-
lion batteries would only represent
less than 2% of all the lead-acid

batteries now in cars in this coun-

try.

The EVAA refutation declares
that the Carnegie Mellon report
failed to take into account the
probability that future electric cars
will include more advanced batter-
ies that contain less lead than
today’s products, and that materials
other than lead can be substituted
for electrodes. Moreover, the brief
said no mention was made of other
possible forms of electrical storage

www americanradiohistorv com

for vehicles, such as fuel cells and
flywheels.

To cap off its brief, EVAA
zapped Carnegie Mellon for failing
to recognize that most lead for car
batteries is obtained from recycled
lead products, and that modern
lead recycling is essentially a
closed-cycle, pollution-free
process.

Smart cash cards
proliferate

Many Europeans have become
accustomed to paying for toll calls
from public telephones with smart
cards containing an embedded
microprocessor that deducts value
from the card as the caller speaks.
The prepaid cards are purchased in
local shops in various denomina-
tions, and they can be used as many
times as it takes for the calling
charges to equal the card’s purchase
price. This form of digital smart
card has has now been upgraded

Continued on page 10
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MIXED-MODE SIMULATION
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WHATS NEW IN THE FAST-CHANGING VIDEO INDUSTRY

BY DAVID LACHENBRUEH

Recordable DVD

The battle over standards for
the higher density CD—known in
shorthand as the digital videodisc
(DVD)—is intensifying, with both
proponent groups calling for a sin-
gle system, but neither willing to
give an inch. As reported here
(Electronics Now, August 1995), the
two systems, developed by
Sony/Philips and Toshiba/Time
Warner are mutually incompatible,
and both are being urged not only
as the next generation of video disc
but as extremely high-capacity
CD-ROMs for computers. The
two systems are identified as
Multimedia CD (MMCD) and
Super Density (SD), respectively.

Struggling to compensate for
SD’s endorsements by movie com-
panies and consumer-electronics
manufacturers, MMCD has been
pushing for backing by computer
companies, but at our press time
had received the endorsement only
of Gateway 2000, the big direct-
marketing PC manufacturer. Now
there is reliable information that
the MMCD group will soon pro-
pose a recordable version of
MMCD for introduction as early as
1997. The MMCD-R/E (for
“record/erase”) extension will use
phase-change recording technolo-
gy, with magneto-optical recording
as an optional method. The SD
group has already indicated that
phase-change recordability is in its
future.

Meanwhile, Thomson Consum-
er Electronics says that it plans to
launch the video version of DVD at
the May 1996 Consumer Elec-
tronics Show in Orlando under its
RCA, GE, and ProScan brands.
The company is forecasting sales of

2-million players in the first year of
sales. Because of the decline in the
value of yen, however, Thomson is
now hedging its earlier prediction
that they will retail at $499 from
the start.

Sony's “Micromirror”
projector

In a three-year project, Sony has
built a prototype high-definition
projection-TV system using the
Digital Micromirror Display
(DMD) technology developed by
Texas Instruments. Although nei-
ther company is talking about the
subject, it seems likely that Sony
eventually will produce a line of
Micromirror projection sets for
industrial, commercial, and con-
sumer use.

TI calls DMD a “digital light
switch.” Each DMD has an array of
hundreds of thousands of alu-
minum mirrors fabricated on a sili-
con chip $4-inch square. Each tiny
mirror represents one pixel. When
a voltage is applied to a mirror, it
pivots slightly, reflecting light from
an external light source through a
projection lens onto a screen.
When in the “off” state, light
reflected from the mirror doesn’t
enter the lens. Projectors may use
from one to three DMDs, with res-
olution as high as 1280x1024 pix-
els. The high-definition system
built by Sony and was designed to
represent the ultimate system—
from which more simple systems
could be devised.

Three other companies are
preparing to produce non-con-
sumer commercial versions of

DMD projectors, to sell at $5000

and up. TI, however, is hoping that
a consumer version can sell at
around $2700, placing it at a popu-
lar projection-TV price.

The advantages of DMD, as
summarized by TI, are as follows:
DMDs can be fabricated on stan-
dard semiconductor production
equipment. The system is all-digi-
tal and thus will be completely
compatible with digital broadcast-
ing, requiring no digital-to-analog
conversion. It displays a complete
frame at a time, without interlaced
scan, thereby eliminating flicker.
The picture is sharper and crisper,
without blooming or color fringing
characteristic of shadow mask
tubes. The colors are mixed digital-
ly for exact control and don't
depend on phosphors. Brightness
can be much greater than CRT-
type projectors because an external
light source is used. The system has
square pixels for computer compat-
ibility. Lower gain screens can be
used, eliminating the directionality
characteristic of CRT systems.

Consumer versions of DMD
projectors could be available within
two years, according to some man-
ufacturers. The timing depends on
the completion of accelerated life
tests, which TT says have proven a
five-year life span and should be
able to guarantee the 10-year life
span required by consumer prod-
ucts by this fall.

42-inch plasma TV

Last month we reported that
Mitsubishi is planning to use plas-
ma displays in its large-screen TVs
as early as next year. Now Fujitsu is
setting up a factory in Japan to

Continued on page 10
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READERS QUESTIONS, EDITORS ANSWERS

OP-AMP ANTENNA
AMPLIFIER?

I have a long-wire antenna that 1
Wold. like to share among several
receivers. Given the wide bandwidth
and high input impedance of FET-
input-type op-amps (TLOT1/2/4 for

example), conld [ use an op-amp as an

cuit we breadboarded and tested.
In your situation, there are two
problems to be solved: impedance
matching and isolation. The
impedance of a random-wire
antenna at broadcast-band fre-
quencies will be several kilohms, a
poor match tor the 50-ohm input

of a receiver. Also, the inputs of

multple receivers can’t be con-

7o

"
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CIF NEEDED D
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FIG. 1—TL054 OR TL074 HIGH-FREQUENCY OP-AMP distributes broadcast-

band signals to several receivers.

impedance buffer for the broadcast
band (535—1620 kHz) to fan out
one antenna to feed the 50-ohm
inputs of muldtiple receivers?—S. A.
Jensen, Brooklyn, N.Y.

We were about to say “of course
pot™ untl we tried it! A few years
ago, it would have been absurd to
use an op-amp for RF signals—-the
frequency response would be inad-
equate and there would be too
much noise. Today, however, there
are good low-noise op-amps
usable at frequencies of several
megahertz. Figure 1 shows a cir-

nected directly to a single antenna,
or they’ll detune each other.

The circuit solves both prob-
lems. The first op-amp overcomes
the impedance mismatch, streng-
thening the signal greatly even
though it has no voltage gain. The
rest of the op-amps feed the sig-
nals to the separate receivers. We
used a Texas Instruments TLOS4
op-amp, but the TL074 would
work just as well. (Not the TLO84,
though.) No low-pass filter is
needed because the gain of these
op-amps drops off sharply above 2
or 3 MHz.

You may need to add some
traps to cut out the signals of
strong local stations as shown in
the schematic. In fact, the overall
noise level in your receiver will
probably be lower after you add
them, even if you weren’t aware of
a problem. You can make each trap
out of any coil and capacitor that
resonate at the desired frequency.

GUSTOMIZED REMOTE
GONTROL

I need a TV wremote control for
arthritic bands and fingers, one with
larger buttons or rocker rype volume
and channel switches. Can you give
me a diagram with the parts and val-
ues to construct one with just on-off,
channel change, volume, and miut-
ing?—H. DeKeyser; Lake Elsinore,
CA

Start by buying a universal
remote control at a discount store.
That will give you the ICs, LEDs,
and other support circuitry ready-
made. Then mount it in your own
enclosure and hard-wire your own
switches for the functions you
need, and leave out all the rest.

This is an approach that hob-
byists should consider for lots of
projects—instead of building
something from scratch, modify a
readily available consumer item.
It’s cheaper!

CACHE MYSTERY

I recently installed 256K of exrernal
cache RAM in my Leading Edge com-
puter and now, although I can still

www americanradiohistorv com
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boot DOS, Windows will not load. If 1 dis-
able the cache, Windows will load proper-
by. Do I have to set up Windows to recog-
nize the cache or is there something wrong
with my computeri—R. Van Workum,
Laton, CA

Cache R AM is a small amount of spe-
cial, fast memory into which the com-
puter puts a copy of whatever it is
reading from the real RAM. When
executing a program, the CPU often
reads the same small area of RAM
repeatedly, and by fetching instruc-
tions from the cache instead of from
RAM, itis able to run faster. Windows
doesn’t require any special setup to use
a cache. In fact, software should not
even be able to tell whether the cache
exists.

The first thing you should do is
replace the cache RAM chip; it’s prob-
ably defective. If it checks out OK, and
all your DOS applications run proper-
ly, the next step would be to start
Windows with the command “win /b.”
That tells Windows to create a file
called BOOTLOG.TXT describing
every step it when through when start-
ing up. That will at least tell you what

part of Windows is running into the

problem. You might be able to de-
install a device driver to clear up the
problem.

TRS-80 FOREVER?

f haiels Radio Shack TRS-80 Model 111
fommiter. It needs servicing, but I can’t
service it without the schematic diagrams.
I asked Radio Shack and they replied, “We
don’t have those schematics, we threw

them away a few years back.” Where can
I get them?—7F. Reyes, Laredo, TX.

ﬂ nmer 1 bought a mostly working
U Model 4 for $10. I need some
technical information in order to use it
effectively. Are amy TRS-80 user groups
still in existence?—S. Fuesting, - 911

Keller, Effingbam, IL 62401.

A calling Radio Shack’s national
support line at 1-800-THE-SHACK
and/or Tandy National Parts at 1-800-
322-3690. Also, schematics and ser-
vice manuals for TRS-80 computers

are available (for about $40 each) from

WWW americanradiohictorv com

Howard W. Sams & Co., 1-800-428-
7267.

As for user groups, there’s a thriv-
ing Tandy forum on the Internet in
the newsgroup comp.sys.tandy. Also,
we’re publishing reader Fuesting’s
complete address so that TRS-80
Model 4 enthusiasts can contact him.

FLOATING A BATTERY

T wsguld like to have a circuit that will
wamtam a 12-volt automotive battery
fully charged without overcharging it.—
7. C. Farley, Landover, MD.

Acalled float-charging. To float-
charge™a 12-volt lead-acid battery, all
you need is an accurately regulated
13.8-volt power supply (such as Radio
Shack’s No. 22-120, or one of your
own design).

You could connect the power sup-
ply directly to the battery, but it’s safer
to make the connection through a
couple of 12-volt, 1-amp automotive
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FIG. 2—LIGHT BULBS LIMIT CURRENT,
float charging the battery without overload-
ing the power supply.

light bulbs (see Fig. 2). The light bulbs
serve as current limiters; they guaran-
tee that no matter what happens, the
power supply will never have to deliv-
er more than 2 amps. Resistors can
also serve as current limiters, but light
bulbs are better because their resis-
tance varies with current in a useful
way. It’s nearly zero at low current, but
as the current through each bulb
approaches 1 amp, the bulb lights up
and the resistance increases. Thus, the
bulb limits the current but doesn’t
waste energy when the current is low.

This setup is a good way to power a
heavy load that operates intermittent-
ly, such as a ham radio transmitter.
The battery delivers heavy current
when necessary, and the power supply
keeps the battery charged up. [EN ]
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Be a computer programmer'

Only NRI gives you hands-on

training w1th a 486DX2/ 66 MHz
Multimedia PC! You get all this;

VGA color monitor ® 420 meg hard drive ® 8 meg RAM
® CD-ROM drive, sound card, and speakers ® fax/modem
m Visual Basic ® Power C ® Windows 95

® Super

= And more!

nly NRI at-home
training gives you
real-world program-
ming skills in three in-
demand languages: QBasic, C,
and Visual Basic, today’s hot
new language designed for
writing popular Windows
applications. Best of all, you
train with a state-of-the-art
Multimedia PC: a 486DX2/66
MHz Intel-based computer with
8 full megabytes of RAM, 420 meg
hard drive, CD-ROM dnve, sound
card, ers, fax/modem, and
rofessional software — including
indows 95 — all yours to train with
and keep!

=
NRI, the leader in at-home
computer training, shows you how
to take advantage of today’s

newest programming opportunities
Get in on the ground floor of computer
programming, one of today’s fastest-growing
career fields. The Bureau of Labor Statistics
forecasts that job opportunities for program-
mers will increase much faster than average
over the next 10 years, with as many as
400,000 new jobs opening up by 200S.

And the fastest-growing segment of
programming jobs will be PC programming,
fueled by the phenomenal popularity of
Windows, the efficient power of C, and the
rise of exciting new languages like QBasic and
Visual Basic.

Now, with NRI at-home training, you
can get the new skills you need to build a
top-paying career — even a full- or part-time

You get hands-on programming
experience as you work with a powerful Intel-
based 486DX2/66 MHz computer system with
8 full megabytes of RAM, 420 meg hard drive,
3.5" floppy drive, fax/modem, mouse, plus
CD-ROM drive, sound card, and speakers!

Plus you explore the extraordinary
capabilities of three in-demand programming
languages. You learn to design, code, run,
debug, and document programs in QBasic, C,
and Visual Basic. Best of all, since Visual Basic
is specifically designed for creating Windows
applications, you learn to generate fully
functioning Windows programs, complete
with text boxes, command buttons, and other
sophisticated graphical interface elements.

L}

No previous experience necessary
Train with NRI, and immediately start getting
the money-making job skills you need to be a
computer programmer — no matter what
your previous background.

Windows, QBasic, and Visual Basic are trademarks of Microsoft Corp

America’s
#1 Training
Value!

NRI’s step-by-step lessons and
hands-on programming projects help you first
master the design concepts used every day by
successful PC programmers. Then, with the
support of your experienced NRI instructor,
you quickly move on to learn programming in
three of today’s hottest languages.

By the time you complete your course,
you have a clear understanding of program-
ming methods, languages, and techniques...
and you're ready to handle any programming
task with confidence.

L
Send today for your FREE catalog

See how NRI at-home training gives you the
programming know-how, the computer, and
the software you need to get started in this top-
paying field. Send today for your FREE catalog!

If the coupon is missing, write to us at
the NRI School of Computer Programming,
McGraw-Hill Continuing Education Center,
4401 Connecticut Avenue, NW, Washington,
DC 20008.

Intel Inside logo is a registered trademark of Intel Corp.

SEND TODAY FOR FREE NRI CATALOG!

business of your own — in this high-growth, - -
high-opportunity field. . ”ﬂ’Sehools I”n‘” a §°;,,°g;§§‘§333%, Bill, .
m  McGraw-Hill Continuing Education Center check for details =

—i m 4401 Connecticut Avenue, NW, Washington, DC 20008 [

Train with a state-of-the-art a o Check one FREE catalog only Other Computer Career Courses :
486DX2 multimedia computer, By R @ Microcomputer Servicing .
420 meg hard drive, Windows 95, - E i 2 O Desktop Publishing -
Visual Basic, and more! ] F_ x O PC Applications Speciatist QO Bookkeeping and Accounting  m

Right from the start, NRI's unique ¢ 1 Q Programming in C++ with Windows ~ Q Multimedia Programming :
Discovery Learning Method gets you ‘; .
actively involved in the challenge of i, Name (please print) Age =
real-world programming. Step by step, ‘|| hL.ﬁ Basic! -
you learn to create the kinds of full- B Address ]
featured, powerful programs today’s WSB! L]
employers and clients demand...even e - City/State/Zip Accredited Member, National Home Study Councll 1900-0995 ®
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WHAT'S NEWS

continued from page 4

from simply prepaying phone calls to
the rank of a full fledged electronic
cash card.

The telephone digital smart card is
inserted into a slot in special public
telephone that deducts value from the
card. Fumbling for the right change
to make the call is eliminated as is the
aggravation of searching for addition-
al coins to “feed the box” if the call
exceeds the minimum toll. The cards
are especially convenient for children
and visually handicapped persons.

Now both American and
European companies are expanding
that concept into what have been
called electronic “purse” cards for
making all kinds of payments. The
card’s current value is digitally stored
on the card itself. Store clerks will use
a smart-card terminal to deduct the
amount of each purchase.

Last July two large British banks,
National Westminster and Midland,
began testing Mondex, a card that
“stores” cash. Mondex cards are
favored by merchants for making
small purchases because they do not
have to install a telephone link to a
central computer. This card’s draw-
back is that, unlike a credit card, los-
ing the card is like losing cash.

MasterCard International, Visa
International, and Bank of America
are also developing electronic cash

" cards. MasterCard’s smart card com-

Electronics Now, September 1995
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bines electronic cash with existing
credit or debit cards. Visa will test its
cards at the Summer Olympics in
Atlanta next year. Electronic Payment
Services expects to test an electronic
cash card in Delaware in automated
teller machines next July.

The Microsoft Corporation plans
to enter the electronic cash field. It is
working with semiconductor manu-
facturers to develop a card for use by
banks that would underwrite the pay-
ments programmed into the card.
The card is intended to replace cash
with digital money that would be
stored on the card and then be spent
for small purchases not unlike the
prepaid meal tickets that were com-
mon a half century ago.

Industry's fastest
1-Mb SRAM

A high-speed CMOS memory IC
from IBM makes it possible to access
its contents in 2.5 nanoseconds (ns)—
the time it takes a beam of light to
travel a meter. This makes it the
fastest 1-megabit synchronous static
random-access memory (SRAM) in
production. It is intended for
PowerPCs and other high-perfor-
mance RISC-based servers and work-
stations with speeds up to 200 MHz.

As central processing units (CPU)
speed up, a workstation’s memory
must be able to keep pace in supplying
it data. The advanced CMOS SRAMs
permit workstation cache memories to
match the speed of the CPU, signifi-
cantly enhancing performance. Two
1-MB SRAMs can form a 256 Kbyte
cache memory in a 200-MHz system.

The new IBM SRAMs provide
enhanced data throughput in synchro-
nous pipeline or flowthru operations,
reduced signal noise with low-voltage
TTL 1/0 level compatibility; and a
self-timed late-write feature that
allows consecutive read and write
cycles. The 32 Kbit X 36 and 64 Kbit
X 18 organizations minimize device
count and optimize cache size.

ISCET receives White
House recognition

President Clinton congratulated
The International Society of Certified
Electronics Technicians (ISCET) on
its 25th anniversary. Founded in July
of 1970, ISCET will celebrate its 25th
anniversary at the National Prof-
essional Electronics Convention, July
31 to August 5, in Arlington, Virginia.

ISCET-certified technicians reside
in all 50 states, and 41 territories and
foreign countries. It is expected that
the 40,000th technician will be certi-
fied before the end of 1995. The cer-
tification  program has  given
consumers confidence that ISCET
certified technicians have the knowl-
edge, training, and experience needed
to perform their service work reliably
and professionally. [EN |
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VIDEO NEWS

continued from page 6

make 42-inch thin plasma displays.
The company plans to offer plasma
TV sets in sizes from 20 to 100 inches
diagonally starting in 1997, when
Japan is scheduled to start commercial
HDTYV broadcasts, under its Fujitsu
General brand in Japan. The company
believes sets smaller than 20 inches
will continue to use standard CRTS5,
while those bigger than 100 inches
will be projection sets.

Fujitsu’s factory will start produc-
ing 42-inch displays next year and
plans to turn out 20,000 monthly to
start. The company already sells 21-
inch displays for monitors, and has
sold some plasma TV sets, but sales
are limited by current high prices—
nearly 1,000,000 yen in Japan, the
equivalent of almost $12,000.

Two-program VGR

Hitachi has introduced a VCR in
Japan that can record two programs
simultaneously. The recorder is com-
patible with standard VHS tapes in
the single-program mode. For two-
program recording, the deck records
both programs side by side in a stan-
dard $8-micron helical track, using a
25-micron head to record one pro-
gram and a 19-micron head for the
other. The recorder has eight video
heads and two stereo audio heads.
Two models have been introduced in
Japan—one permitting simultaneous
playback of both programs, either
side-by-side or picture-in-picture.
Hirachi hasn’t indicated whether it
will offer the two-program recorder in
the U.S,, but it has introduced two
unique video-recording products
here. A Hi8 camcorder has a detach-
able shirt pocket-sized camera head
that is attached by cable to the unit’s
body and can be used up to 21 feet
away. The camera head is waterproof,
so it can be lowered from a boat for
underwater photography, for example,
while the main part of the camcorder
remains high and dry on deck. The
camcorder also includes a 4-inch LCD
MOonitor. (EN]
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RETAILERS THAT SELL OUR MAGAZINE MONTHLY

Alaska

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

Alabama

Radio Distribuiting Supply
121 East Broad Street
Gadsden, AL 35903

Arizona

Dalis Electronics
2829 E. McDowell Road
Phoenix, AZ 85008

California

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

Signal Electronics
22307 Ocean Avenue
Torrance, CA 90505

Ford Electronics
8431 Commonwealth Avenue
Buena Park, CA 90621

All Electronics
14928 Oxnard Street
Van Nuys, CA 91411

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

Mac’s Electronics
191 South “E” Street
San Bernardino, CA 92401

Electronics Warehouse
2691 Main Street
Riverside, CA 92501

Orvac Electronics
1645 E Orangethorpe Ave.
Fullerton, CA 92631

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

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

Kandarian Electronics
1101 19th Street
Bakersfield, CA 93301

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

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

Minuteman Electronics
37111 Post St., Suite 1
Fremont, CA 94536

HCS Electronics
6819 S. Redwood Drive
Cotati, CA 94931

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

IDR Micro Devices
2233 Branham Lane
San Jose, CA 95124

Metro Electronics
1831 J Street
Sacramento, CA 95814

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

HSC Electronics
4837 Amber Lane
Sacramento, CA 95841

Colorado

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

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

Connecticut

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

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

Georgia

Norman’s Electronics, Inc.
3653 Clairmont Road
Chamblee, GA 30341

Idaho

The Current Source
5159 Glenwood
Boise, ID 83714

Hlinois

Tri State Elex

200 W. Northwest Hwy.
Mt. Prospect, IL 60056

Maryland

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

Massachusetts

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

Michigan

Purchase Radio Supply
327 East Hoover Avenue
Ann Arbor, M1 48104

Norwest Electronics
43087 Plymouth Road
Livonia, MI 48150

The Elec. Connection
37387 Ford Road
Westland, MI 48185

Elec. Parts Specialists
711 Kelso Street
Flint, MI 48506

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

Minnesota

Acme Electronics
224 Washington Avenue N.
Minneapolis, MN 55401

Missouri

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

New Jersey

Lashen Electronics Inc.
21 Broadway
Denville, NJ 07834

New York

Computrs
7 Great Jones Street
New York, NY 10012

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

Unicorn Electronics
Valley Plaza
Johnson City, NY 13790

Ohio
Philcap Electronic Suppliers

275 E. Market Street
Akron, OH 44308

Oregon

Norvac Electronics

7940 SW Nimbus Avenue
Beaverton, OR 97005

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

Texas

Tanner Electronics
1301 W. Beltine
Carrollton, TX 75006

Mouser Electronics
2401 Hwy. 287 N
Mansfield, TX 76063

Electronic Parts Outlet
17318 Highway 3
Webster, TX 77598

Virginia

Elec. Equipment Bank
323 Mill Street, N.E.
Vienna, VA 22180

Cain Electronics Co.
1530 Ingleside Road
Norfolk, VA 23502

Washington

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

Wisconsin

Appleton Electronic Dist.
205 W. Wis Avenue
Appleton, WI 54911

Wyoming

Chris Supply

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

If you'd like to sell our magazine in your store,
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LETTERS

SEND YOUR COMMENTS TO THE EDITORS OF ELECTRONICS NOW MAGAZINE

DANGEROUS METER SHUNTS

The use of No. 20 copper wire
to make a 50-ampere meter shunt,
as suggested in the May 1995
“Q&A,” is an invitation to disaster.
It is likely that the shunt would
vanish in a flash of blue vapor and
the meter would be destroyed.

Calculated values of fusing cur-
rent are only approximations,
because the actual value is affected
by such factors as ambient temper-
ature, air circulation, variations in
wire diameter, and heat conduction
through the connecting leads.

The calculated fusing currents
for No. 20 and No. 22 copper wire
are 58.4 and 41.2 amperes, respec-
tively, so substituting the smaller
wire would certainly prove disas-
trous. Even if it didn’t self destruct,
the shunt would run so hot that the
meter readings would be unreli-
able. Moreover, soldered connec-
tions would probably melt.

The 50-ampere load device
whose current is to be measured
would have, if it conformed to
code, leads of No. 10 wire or larg-
er—perhaps No. 8 or No. 6. The
shunt should be of comparable size.
The one-foot length of No. 10
copper would have the resistance of
0.001 ohm required by the exam-
ple.

The shunt should be located
near the load, and sturdy mechani-
cal binding posts, rather than sol-
der joints, would be more suitable
for the load connections. The
meter leads should be connected
inboard of the current leads, as
shown in Fig. 3 on page 10 of the
May issue.

Only the distance between the

meter leads is effective in calculat-
ing the length of the shunt. The

meter leads can be standard prod-
ucts of any convenient length.
LEWIS F. GARBER

Duarte, CA

With regard to the May 1995
“Q&A,” the response to Steve
Baumfalk’s question was mislead-
ing. A No. 20 wire shunt for carry-
ing 50 amperes would be a
dangerous mistake; that wire would
burn out in seconds! A No. 20 cop-
per wire should not be trusted to
carry more than about 5 amperes.

The National Electrical Code,
written to promote safe installa-
tions in house wiring, requires at
least a No. 6 wire—and that is for
conductors in conduits. But this
emphasizes the differences in cur-
rent-carrying ability between No. 6
and No. 20 wire.

I would obtain resistance wire,
ribbon, rod, or a standard shunt
modified for that value. Fasten the
calculated length into solid blocks
or lugs with separate take-offs for
the meter leads. Then trim the cal-
ibration with a series resistor, per-
haps even an adjustable resistor,
and calibrate it against an ammeter
of known accuracy.

DWIGHT EGGLESTON
Hendersonville, NC

STANDARD VALUE COMPO-
NENTS ONLY

In the future, please do not
specify non-standard values for
components! I am referring to the
Headphone Amplifier and Audio
Chip described in the June 1995
“Q&A”

Forty years ago it was possible
to find 0.04—pF or 0.05-pF capac-

TABLE 1— RESISTOR VARLUES
5% 10% 20%
10 10 10
11
12 12
13
15 15 15
16
18 18
20
22 18 18
24
27 27
30
a3 33 33
36
39 39
43
47 47 47
51
56 56
62
68 68 68
75
82 82
91

itors in a radio or television set, but
components have become more
standardized since then. A
0.047—puF capacitor should be
specified in those applications.

It is always useful to remind
authors and readers (especially
those now learning the basics of
electronics), that resistors, capaci-
tors, and most fixed inductors are
available only in standard values.

As a rule, there are six standard
values per decade for components
with 20% tolerances, 12 standard
values per decade for 10% compo-
nents, and 24 standard values per
decade for 5% tolerances.

Capacitor manufacture. offers
one exception to this rule. Just
because a capacitor is marked 5%,
you should not conclude that there
are 23 other capacitor values per

www americanradiohistorv com
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GET THE LATEST ADVANCES IN ELECTRONICS

SUBSCRIBE TO—

ENJOY THE WORLD OF ELECTRONICS EACH MONTH!

Subscribe to the best informed electronics maga-
zine—the one that brings you the latest high-tech
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s nology, practical troubleshooting techniques, circuit
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EARN YOUR
B.S. D|NEGREE

COMPUTERS
ELECTRONICS

By Studying at Home

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

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

Our Engineering Technology B.S.
Degree Program is available in either of
two options:

(1) The B.S.E.T. with Major Em-
phasis in Electronics, OR

(2) The BS.E.T. with Major Em-
phasis in Computers.

Our Computer Science B.S. Degree
Program leads to the B.S.C.S.—the
Bachelor of Science in Computer Science.

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

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

°

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460

decade. Capacitor manufacturers con-
fine themselves to six values per
decade (and there are even exceptions
to that rule deviation). This holds even
if they offer a 10%, 5%, or even 2%
tolerance.

Most capacitors are placed in RC
circuits, and designers typically select
the capacitor first before selecting a
resistor that can be trimmed to the
desired RC value. Thus, there is no
demand for both capacitors and resis-
tors in a full range of values.

Table I lists standard 5%, 10%, and
20% values. Remember that the table
represents only one decade, meaning
that 2.2-, 22-, and 220-ohm, 2.2-, 22-,
and 220-kilohm, 2.2-megohm, etc.
resistors are available. Potentiometers
are typically available in only three
values per decade: 10, 20, and 50.

You might be embarassed by asking
for a 40-kilohm resistor at your local
electronics retail store because you
won't find one there.

DEAN HUSTER, INSTRUCTOR
Francis Tuttle Advanced Technology
Center

Oklahoma City, OK

VARIABLE DUTY-CYCLE TIMER

In the June 1995 “Q&A” column, Jan
Janowski asked for a variable duty-
cycle timer with a fixed period of
approximately 45 seconds. Q&A’s
answer implied that this was difficult
for a single 555 IC timer.

The circuit shown in Fig. 1 gives an
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FIG 1—~CYCLE TIMER
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FIG 2 — TIMER LOAD

output that is identical to the one
shown in the “Q&A “column, yet only
one 555 is needed. Moreover, there
are no annoying duty-cycle “jumps”
near the 100% on setting.

To give the appearance of 100% on
to 100% off operation as Jan request-
ed, simply insert an integrator
between the timer and the load.
Figure 2 shows an LED as the load
with a capacitor acting as an integrator
to give the illusion of 100% on to
100% off operation. The load could
also be a solid-state relay (AC or DC)
controlling a high-power device.

Control a lamp that way if you
want a flashing light. By reducing the
values of the timing and integrating
capacitors (to eliminate flicker), you
can make a fancy light dimmer!
WILLIAM M. MILLER JR.

North Dartmouth, MA

EASY DOES IT

Larry Klein deserves a lot of praise for
his simple cable tester design that
appeared the April 1995 “Audio
Update.” Even with 29 years of expe-
rience in electronic servicing, I am still
looking for ways to make my work
easier.

I maintain an audio-visual system
on a U.S. military base in Germany.
The air conditioning system in the
auditorium is quite loud, so I have dif-
ficulty hearing the beeper on my digi-
tal multimeter when I am testing
cables. The beeper is just not loud
enough to be heard over the back-
ground noise. This made it impossible
for me to test a long cable by myself.

Mr. Klein’s cable tester equipped
with a Sonalert brand alarm produces
a sound that is loud enough to over-
come the background noise.
RICHARD J. MOLBY,
WB7NZG/DAIDB

HQ. USAREUR/7A, Germany [EN]
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SEsScOM CT-6 CABLE TESTER KIT

This tester will verify that
all of your cables

are in good condition.

CIRCLE 15 ON FREE INFORMATION CARD

et’s say that you have spent

the better part of the day set-
ting up audio equipment for a band
that will be playing in a few hours
and you have found that some part
of the system is not functioning
properly.

Mentally you run through a
checkoff list of what could be
wrong. High up on that list is the
condition of the interconnecting
cables. Could there be a fault in one
of them? Do you have time to
check out all the cables to identify
the fault before show time?

Any intermittent cables—audio,
video, or RF—can cause trouble,
and it doesn't matter if the system is
for a professional show or for a
home entertainment system. A
cable with an intermittent fault
might behave well when you set up
the equipment initially, with the
fault developing some time later on
during the performance or video
playback.

Testing each cable before it is
connected can eliminate problems
once it's installed in a system. But
checking the integrity of a lot of
cables can be time-consuming unless
you have specialized test equipment
that will simplify the task.

Easy cable tester
The CT-6 cable tester from
Sescom, Inc. (2100 Ward Drive,

Henderson, NV 89015, 800-634-
3457, 702-565-4828) is a compact
matchbox sized instrument that will
make short work of testing all dif-
ferent kinds of cable. The top cover
of the CT-6 contains a matrix of
pairs of standard jacks including 3.5
mm mini stereo, RCA, F, BNC,
XLR, t4-inch stereo, and five-pin
MIDI.

To test a cable, you plug each
end of it into a matching jack on the,
tester and, depending on the con-
figuration of the cable, up to three
LEDs will light to indicate that
there is continuity in the cable.
Cables and their connectors should
be wiggled and flexed while testing
them to screen out any that might
be making connections only when
not subject to mechanical or ther-
mal stress.

With the exception of the XLLR
jacks, where one is male and the
other is female, all other jacks on
the CT-6 are female. Thus any
cables terminated with jacks will
require an adapter. Unfortunately,
if you want to test cables whose
plugs or jacks don't match any of
the connectors on the CT-6, you
must purchase or make adapters for
them. However, with satisfactory
adapters, you can test unusual or
uncommon cables with up to three
conductors just as quickly and easily
as standard cables.

The CT-6 tests cables with up to
three conductors. (There are only
three conducters in a five-pin MIDI
cable.) The tester has a row of three
momentary pushbutton switches on
its top panel with an indicator
LED built into each switch. The
switches break connections between
the two ends of a cable when
pressed. The LED above each
switch should turn off when the
switch is pressed, indicating the dis-
continuity. If an LED doesn't turn
off, this is an indication that there is
a short circuit in the cable under
test.

All of the jacks and plug are sol-
dered directly to one of two PC
boards within the CT-6. This
makes building the tester easier and
less time consuming. It also elimi-
nates a lot of internal wiring that
could cause of problems by them-
selves and this form of construction
makes the CT-6 an extremely
rugged unit for use in the field as
well as on the lab bench.

The CT-6 is packaged in a
rugged, modern, black-anodized
aluminum case that measures only
Sty X 33, X 21y inches. It is tough
enough to stand up to a lot of
abuse. The top panel is clearly
labeled with silk-screened white let-
tering. The side panels of the case
extend above the height of the top
surfaces of the jacks to protect them
in the event that a flat heavy object
is dropped on it or if the instrument
should accidentally fall to the floor.
Four rubber feet on the bottom of
the case prevent the unit from slid-
ing around on the benchtop when it
is being used.

Build it from a kit
A really attractive feature of the
CT-6 cable tester is its low price of
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only $50 for a kit that includes the
aluminum case. But building the kit
should be fun and the results will be
satisfactory even for relatively inexpe-
rienced hobbyists if they follow the
directions carefully. The kit includes
all of the components, circuit board,
solder, and even a pair of fresh batter-
ies. However if you don’t have the
time or would rather just purchase the
cable tester complete, a fully assem-
bled and tested CT-6 is priced slight-
ly higher at $89.

To build the CT-6, you install the
jacks and switches on two small PC
boards and solder three small pre-
formed jumper wires in place. The
two boards are interconnected with a
flexible multiconductor cable, which
offers higher reliability than if indi-
vidual wires were used to make the
COnnections.

The PC boards mount securely to
the front panel. A battery holder
snaps into the back panel of the cable
tester and two wires are solderd
between it and one of the PC boards
on the panel. The top and bottom
panels then slide into a partially

assembled case. Four slotted corner
rails, which mount to the side panels
with screws, hold the top, bottom,
and side panels in place.

Our CT-6 should have worked
immediately after we finished it, but it
didn’t. After investigation we noticed
that an unused screw-on steel collar
from one of the jacks was lodged
inside another jack. It was only after
checking and rechecking the boards
for the usual solder shorts, and then
peering inside each jack that the
unwanted interference was noticed
and removed. The moral of this story
is that little details can sometimes trip
up even the most experienced elec-
tronics hobbyists.

The CT-6 worked fine after that.
We can’t blame anyone but ourselves
for not noticing the problem sooner.
Even if the construction manual had
included one of those boring boiler-
plate paragraphs “carefully inspect all
the components before doing any
assembly” we (like many other hobby-
ists) probably would have ignored it.
But don't let our experience put you
off building the CT-6!

How to use the CT-6

Pop the two AA cells into the
holder in the back panel and it’s ready
for use. The instrument has no power
switch. To test a cable, simply plug
the cable into the appropriate jacks
and that turns the CT-6 on. The
number of LED lamps that will light
depends on the construction of the
cable under test, typically two or
three conductors. The pushbutton
below each LED on the panel should
turn the LED off; if it doesn't turn
off, suspect a short circuit. Flex the
cable throughout its length to see if
that has any effect on the integrity of
the connection.

It is our view that those who regu-
larly install cables in their daily work
can avoid having to track down faulty
ones by testing them first with the
CT-6. It is clearly a useful addition to
your bench tools or field repair kit.
Considering the cabe testers reason-
able price, exceptional versatility, and
extreme durability, we strongly rec-
ommend the CT-6 as a test tool that
will come in handy for many years to
come.

NOW Fmd the Right Part for Your VCR!

The 119-page Fifth Edition of the VCR
Cross Reference contains both model
and part number cross references. Over
1300 new parts and 360 new models
have been added.

VCR's are made in a few factories from
which hundreds of different brand names
and model numbers identify cosmetically-
changed identical and near-identical man-
ufactured units. Interchangeable parts are
very common. An exact replacement part
may be available only a few minutes away

, from you even though the original brand
" name supplier is out of stock. Also, you may

be able to cannibalize scrap units at no cost.

wie ISCET VCR CROSS REFERENCE

NEW! The Fifth Edition is contained on a
diskette for IBM PC AT/XT compatibles,

DOS 2.1 or higher. The disk software allows
technicians to search by manufacturer for
model numbers and description of part num-
bers. A parts editing sequence gives an on-
screen view of all substitutes for parts en-
tered. With the diskette, the technician can
update files by adding model and parts

crosses of future models. The Fifth Edition
can be printed on pages completely from
the diskette.

The ISCET VCR Cross Reference, Fifth
Edition, is on 8% x 11-in., pre-punched
pages and sell for $38.00. The 3% inch
diskette sells for $69.95 and you can view
listings from a monitor or printed page

Only $38.00 for pages
$69.95 diskette

Claggk Inc.

VCR CROSS REFERENCE OFFER
P.O. Box 4099

Farmingdale, New York 11735

Name = s
Business
Address ____
City

State

Phone
Enclosed $38.00 for the ISCET VCR Cross
Reference, Fifth Edition

Enclosed $69.95 for the diskette containing
the ISCET VCR Cross Reference. Ver. 6.0.
Please specify:

5% Diskettes (2) 3% Diskette (1)

Include $3.00 for shipping each Cross
Reference (Pages or Diskette)

_Zip

The total amount of my order is $

Check enclosed—do not send cash

O Visa [JMasterCard Exp. Date_ /__/__
Signature

New York State residents must add
applicable local sales tax to total CBO3

R e T ey

www americanradiohistorv com

e e e R S L S 8 o el


www.americanradiohistory.com

Just like these
Fully Trained
Electronics
Professionals

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

Danie! Wade Reynolds

Industrial Electrician

Ore-lda Foods

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

Dan Parks

Marketing Manag Product:
Analog Devices, inc.

“1 loved the tiexibility 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
curriculum is the way they show application
for all the theory that is presented.”

Daniel N. Parkman

Missile Electro-Mechanical T

U.S. Air Force

v

"Comple!ing the course gave me the ability
to efficiently troubleshoot modern
microprocessor based audio and video
systems and enjoy a sense of job security.”
Tony Reynolds

Service Manager/Technician

Threshold Audio & Video

Graduate with an Associate
Degree from CIE!

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

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

CIE’'S COMMITTED TO
BEING THE BEST...IN ONE
AREA...ELECTRONICS.
CIE isn't another be-
everything-to-everyone
school. CIE teaches only
one subject and we believe
we're the best at what we
do. Also, CIE is accredited
by the National Home Study
Council. And with 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-
GRAMMEDR® lessons are a
proven learning method for
building valuable electronics

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

LEARN BY DOING...WITH
STATE-OF-THE-ART
EQUIPMENT AND
TRAINING.

CIE pioneered the
first Electronics
Laboratory

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

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

Send for CIE’s FREE Course Catalog and

www americanradiohistorv com

I
See How We Can Help Your Career ToO! L m e e e v o aem mem

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. ED
34
& o,

Y ES ! | want to get started.

Send me my CIE course catalog
including details about the
Associate Degree Program. (For
your convenience, CIE will have a
representative contact you - there
is no obligation.)

Please Print Clearly

Name

Address

City

State ___ Zip Age

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

Veteran
AE78

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

A School of Thousands.

A Class of One. Since 1934. J
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USE THE FREE INFORMATION CARD FOR FAST RESPONSE

MULTIMEDIA MONITORS.

NEW 15- AND 17-INCH
multimedia monitors from Pana-
sonic Communications & Systems
include compact stereo speakers
and a microphone. The key specifi-
cations for PanaMedia 15 and 17

CIRCLE 20 ON FREE INFORMATION CARD

monitors include 0.27-mm dot
pitch, 12801024 resolution with
up to 69-kHz horizontal scan fre-
quency, and a flat, square CRT
screen. A wide tlt-swivel angle
stand is supplied.

A dome speaker system in the
monitor produces sound that is
directed to the front of the monitor
through acoustic ducts and project-
ed through micro-hole speaker
grilles. Because the sound is pro-
jected very close to the CRT, sound
localization is enhanced.

The monitor’s icon-based, on-
screen display menu permits pic-

ture size, geometry, and color to be
customized. This permits the indi-
vidual adjustment of the monitor’s
red and blue color guns. Color
temperature adjustment permits
screen image color to match the

printed page. Proprietary coating
reduces static electricity, screen
glare, and reflections from the
monitor for easier viewing

The speakers project only !/
inch on each side of the monitor.
The high-sensitivity, unidirectional
microphone, located in the center
of the lower chassis, can voice-acti-
vate software and initiate video
teleconferencing and  audio-
recording devices. Two jacks are
provided for optional headphones
and an additional microphone.

An auto-switching universal
power supply permits the monitors

to be powered from a 50 to 60-Hz
source of 90 to 264-volt AC. The
monitors conform to VGA, SVGA,
XGA, Mac, and VESA standards,
as well as the EPAs Energy Star
guidelines. The monitors are cert-
fied for MPR II low magnetic radi-
ation.

PanaMedia 15 monitors are
priced at $599.00 and PanaMedia
17 monitors are priced at $999.00.
PANASONIC COMMUNICA-
TIONS & SYSTEMS COMPANY
Two Panasonic Way
Secaucus, NJ 07094
Phone: 1-800-742-8086
or 201-348-7000

BRIEFCASE TOOL KIT.

BRIEFCASE-STYLE FIELD-
pack instrument and tool kits from
Fieldpiece Instruments include a
heavy-duty digital multimeter, sev-
eral accessory heads for measuring

CIRCLE 21 ON FREE INFORMATION CARD

environmental variables, and test
leads in a nine-pocket, briefcase-
style nylon case. The fieldpacks
allow field service technicians to
carry all of the hand tools and
instruments they will need to com-
plete a wide variety of tasks with
them, and will leave their hands
free for other things.

Continued on page 29
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Getasample of reality.

Looking for analog confidence in a digital
oscilloscope? Tektronix’ TDS 350 sets the

standard with Digital Real Time. m Its

High-end digital features. Each model
features over 20 automatic measurements.

Continuous update for hands-free oper-

incredible one gigasample _ T
| Tektronix TDS 350 = 5%

second sampling delivers real-

life capture like never before —

both for single shot

or repetitive events.

ONE POINT
CAPTURED.
SINGLE EVENT
CAPTURE USING

Select peak detect

e e, fOF Slow events, or e
20 MS/s G
100 MHz DSO. E
push the scope to o
I \ | itsfull 200 MHz &
bandwidth—while | E i —
ReAL LiFg

CAPTURE.
SINGLE EVENT
CAPTURE USING
DiGITAL REAL
TIME. 500 MS/s
100 MHz DSO.

minimizing aliasing. m And,
like the entire TDS 300 family,
the TDS 350 sets a new standard in

price / performance. There’s a TDS 300 Series scope for every
application. And every budget.
Analog look and feel.
FEATURES DS 310 DS 320 DS 350
The TDS 300 family is

‘Bandwidth . sOMHz 00ME  CZoMHe

simple and intuitive; e ——————

nry

just like your trusty e

analog scope. Even the

digital interface is sim-
plified with on-screen
icons. You may never have to crack open

the instruction manual! action code 301.

DPW-500635 CIRCLE 92 ON FREE INFORMATION CARD

www americanradiohistorvy com

ation. Four acquisition modes and video

trigger—perfect for tailoring the display.

And a communication option for hardcopy

to most printers, or to
send/ receive wave-
forms and setups.
Get real. For more
real-time benefits of
the TDS 300 family,
call your authorized

Tektronix distributor

today. Or call Tektronix at (800) 479-4490,

Tektron/ix
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Two ways to fit a 100 MHz

Bigger hands.

Got huge hands? Then you probably don’t mind lugging a benchtop scope
around in the field. For the rest of us, there’s TekScope? the revolutionary
oscilloscope/DMM from Tektronix. It’s the first hand-held to offer true

100 MHz bandwidth and a 500MS/s sample rate on each of its two channels.

TEKTOOLS

Lt

www americanradiohistorv com
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benchtop scope in your hand.

TekScope:

That’s enough power to capture fast single-shot pulses. Plus it’s got the familiar Tek
interface and a bright, backlit display—all for just $2195 MSRP. For the name of your
nearest Tektronix distributor, call us at 1-800-479-4490, _

action code . Or visit our Web site at http://www.tek.com. T9ktr0n/lx

www americanradiohistorv com
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“TakiTonix
04 ma  COM o+

A
“5- &=
+ L ey %

TEK DMM 156 TEKOMM 157

FEX DMM 250
Tektrondx TEK OMM 353 ,,»;'

Enough said.

Call 1-800-426-2200 for more information on TekTools” DMMs and the Tektronix Authorized =
Distributor nearest you. (At the prompt press “1") Tektr(,ll/lx

©1998 Tektronix Inc. Manufacturer's suggested retail prices shown. DPW-500446-1
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Look
eyon
our

Tektronix gives you an entire bench
of affordable test instruments.

You know us for our oscilloscopes. (Considering we are the widely

accepted market leader, it’s not surprising.) M Now we’'ve gxpa
our vision. And it’s grown to include function generators-‘,‘-'
timers, multimeters, power supplies, and accessories. All built wi

same devotion to accuracy and reliability that you’ve experienced in

our scopes. It’s all compatible, fully integrated and best of all, simple

to use. @ And all made TEKBENCH

from Tektronix

available to you in a compre-
hensive, affordable port-
folio we call TekBench™

B Come, try one out when

you next need something for your bench. We believe we’ll be well
within your scope. For more information or the name of the
Authorized TekBench~ Distributor nearest you, call 1-800-426-2200.

(When prompted, press 3 and request ext. 335.)

g L e M

.
N eﬁ-&

M -3 # - -
© Cogvﬁght 1994, Tektronix, Inc. All riis resezved. Feltronix and TekBench are:trademarks of Tekju: nix, Me. " o Tbktrﬂl‘/lx
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Handheld Real-Time Color
at a Rea|-W0r|d Pl'ice! Now Tektronix makes it affordable.

Get a grip on the TekLumaColor™ Il and its J1810 Chromaticity Head:

» Real-Time Color Measurement

v

Handheld Portability

v

Ten-Channel Reference Color Memory

v

RGB Adjustment Bar Graph

v

D6500 Kelvin Calibration

v

Metric and English Readouts

v

30-hour Operation on a Simple 9V Battery

v

Compatible with Existing TekLumaColor Heads

» All for $3490!

For more laformation or the name
of an-authorized distributor near you,

call: 800-479-4490, Action Code 700 Tektronix
/

S5 S—— st -

b s e ——

#3MW-500196-02

Great measurements from small numbers.

When you've got more questions than a DMM can answer, use the power of a TekMeter™ handheld

multimeter. Call 1-800-426-2200 for more information and the Tektronix Authorized Distributor Tektmll/lx

nearest you. (At the prompt press “1”)

©1995 Tektronix Inc. Manutacturer's suggested retail g ices shown. DPW-500446:2
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Faster than an analog scope.
And with instant replay.

If you've ever dreamed of an \\ ' / other digitizing scopes hours
instrument that combines the best N o to find. Such as events you could
of both analog and digital scopes, your wish e P - see with an analog scope but were
has been granted. Tektronix TDS 700A TruCapture™ unable to store and review later.
oscilloscopes are actually faster than the fastest The TDS 700A series gives you true representation of
analog scopes. Yet they give you the playback power signals, with up to 1 GHz bandwidth and a 4 GS/s sample
of digital technology. All at the touch of a button. rate. Plus, it’s got the same familiar interface as the entire

Our new InstaVu™ acquisition system is the key TDS line so you won’t have to learn anything new.

to this performance. In a second, it To discover how the world’s fastest oscilloscope

can help you work more efficiently, call Tektronix

today at 1-800-426-2200, ext. 327.

Tektron/ix

55A-500053 \— =

CIRCLE 58 ON FREE INFORMATION CARD

ﬁlSO 9001 © 1994 Tektronix Inc. All rights reserved. Tektronix, instaVu, and
BB onwwan  TruCapture are trademarks of Tektronix, Inc.
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TOOLS TO TEST THE CHANGIN

G WORLD O COMMUNICATIONS

F

FiberMaster®
Fuli-featured OTDR

FilberChamp®
Dptical power meter

1500 Serles
Metailic TDR

FiberMini™
Minl DTDR

TeiScout™
Twisted poir TDR

CableScoul™
Coax TDR

FlberScout®
Dptical lault tinder

OUR TOOLS |
CAN HELP YOU TEST ANY
TYPE OF CABLE.

Whether you're dealing with coax, twisted pair or fiber,
Tektronix has the measurement equipment to help you
install, maintain and document your cable plant.

Our tools are unmatched for accuracy,
repeatability and durability. They’ll help you

speed installation and reduce maintenance costs

and network downtime.
But even though our instruments are highly  0us serumanon ror seavice
L AND SUPPORT IS UNMATCHED-
sophisticated, they’re also easy to use. They BEFORE AND AFTER THE SALE.

| 001

| & © 1994 Toktronix, Inc. AN righs reserved. Tektronix TEK, FiberChramp, FiberMaster and FiberScout are registered tragemarks and CableScout. FberMini and TeiScout are trademarks of Teldronk, inc. 22W-10992-0
CIRCLE 61 ON FREE INFORMATION CARD

[ WELL, ALMOST.]

include features like dynamic waveform acquisition, automatic
event analysis and one-button testing. So with our new TelScout,
for example, just select the cable type, press “test” and you’ll have
instant results.

Whatever the cable test challenge you're facing, Tektronix can
help. For a free catalog of all our cable test products, call us today at
1-800-833-9200. Now if you’re wondering about the reliability of

the cable above, we can only offer this advice: don’t look down.

Ihktronjx
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All fieldpacks include a 300-ampere
AC current clamp, a dual-temperature
accessory with K-type thermocouples,
test leads with removable tips, an alli-
gator clip, and an extra set of long
probe tips. The accessory heads mea-
sure temperature, AC current, DC
microamperes, and relative humidity

When carried by its shoulder strap,
access to any item in any pocket can be
gained from the top. A zippered out-
side pocket can hold paperwork or a
notebook computer. The inside pock-
ets have clear plastic faces permitting
their contents to be seen at a glance.

The HS24K14 fieldpack includes a
heavy-duty HS24 “stick” meter and
the DC microampere head. The
HS24K15 adds the relatve humidity
head and the HB73K13 includes the
heavy duty HB73 DMM. The
HB73K14 includes the relative-
humidity head.

The HS24 DMM has the 12 most
popular measurement ranges for field
use. The HB73 DMM adds 18 switch
positions and measures current up to
20 amperes with a resolution down to
0.1 microampere.

HS24K14 and HB73K13 field-
packs are priced at $319.00, while the
HS24K14 and HB73K14 fieldpacks
are priced at $418.00
FIELDPIECE INSTRUMENTS, INC.
231 East Imperial Highway,

Suite 250

Fullerton, CA 92635
Phone: 714-992-1239
Fax: 714-992-6541

STUDENT OPTICAL BENCH.

THE ES STUDENT OPTICAL
Bench from Edmund Scientific is a
scientific teaching aid for demonstrat-
ing all the basic principles of light
propagation. Experiments performed
with the bench give students hands-on
experience in building such basic opti-
cal instruments as telescopes, micro-
scopes, and magnifiers in the
classroom or at home.

The basic bench includes a muld
T-slot meter beam with a stabilizing
support and a full 1000-mm scale; a
lamphouse with a bright filament
bulb, socket, and DIN connector. In
additon, it contains a 12-volt, 1.3-

ampere wall outlet AC to DC adapter;
two magnetic stainless-steel carriers to
accommodate a 50-mm-diameter lens
and/or a 50-mm square slide. Also
included are a 6-inch high, 12-inch
wide plastic screen with combined X-
Y-mm scales and 5-mm grid pattern.

CIRCLE 22 ON FREE INFORMATION CARD

The kit, packaged in a compact
case, also contains an assortment of
50-mm lenses and mirrors, 50-mm
square slides (including filters), dif-
fraction gratings, polarizers, slotted
and round aperture plates, a diffuser,
and an object slide. The instruction
manual included describes nine exper-
iments that introduce students to the
concepts of geometrical optics, optical
instruments, the polarization of light,
and diffraction gratings.

The ES Student Optical Bench
(Model 39,510) is priced at $250.00
EDMUND SCIENTIFIC COMPANY
Department 15A1
C999 Edscorp Building
Barrington, NJ 08007-1380
Phone: 609-573-6886
Fax: 609-573-6295

DPM WITH LCD DISPLAY.

THE DMS-30LCD-4/20S 3-1/2-
digit, digital panel meter from Datel is
loop powered. It includes an eight-
position DIP switch for selecting the
DPM’ input range, zero offset, and
decimal-point location. No jumpers
are required.

The DMS-30LCD-4/205 measures

www americanradiohistorv com

Be an FCC
LICENSED

ELECTRONIC TECHNICIAN!

e

et

N
I i :ﬂ-———’ W

b ‘/’ §) Leam at home in spare time.
’ __ 11" | No previous experience needed!

No costly school. No commuting to class.
The Original Home-Study course prepares
you for the “FCC Commercial Radio-
telephone License.” This valuable license is
your professional “ticket” to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don't need a college degree to qualify,
but you do need an FCC License.

No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS-You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!

__________________ 9
I COMMAND PRODUCTIONS
| FCC LICENSE TRAINING, Dept. 90 1
| P.O. Box 2824, San Francisco, CA 94126 |
1 Please rush FREE details immediately! 1
b ojame - S :
: ADDRESS S — 1
LY oo S o1

Earn $1000

A Week While You Learn High
Paying VCR Repalir.

Earn While You Learn . . .
Secrets Revealed . . .

Train at Home
If you are able to
work with small
handtools and pos-
SEss average me-
i chanicalability, you
could eam top dol-
lar part time or full
time. Ourlearn by doing method teaches you how
to work on VCR's without boring unnecessary
electronic basics.

For Free Information Package Send Coupon to:
Foley-Belsaw Institute, 6301 Equitable Road,
Kansas City, MO 64120
{Check One Bax Only)

Gheck ' R
| HighPaying []Computer Repair, Dept. 64255 |
career 1 TV/Satellite Dish, Dept. 31136 |

Figtd [ Advance VCR Repair, Dept. 65049
| [ camcorder Repair, Dept. 66059 I
| - ) [Irax Repair, Dept. 67059 |

[ erinter Repair, Dept. 68058

| Since 1926 [T computer Programming, Dept. 35084]
I
I
I

| Name
| Address
I City

e |

CIRCLE 184 ON FREE INFORMATION CARD

MON SOIUOIO8(T ‘G661 Jequiaidas

3



www.americanradiohistory.com

Electronics Now, September 1995

(2]
o

2.2x0.93 inches and it has a behind
the pane depth of less than 1 inch. Its
LCD display has 0.4-inch high char-

- o

CIRCLE 23 ON FREE INFORMATION CARD

acters. The fully self-contained DPM

is powered by a 4 to 20-milliampere

current foop, so it requires no external

power supply, bypass capacitors, or

trimming potentiometers.
DMS-30LCD-4/205 DPM is

priced at $74.00 in single units.

DATEL, INC.

11 Cabot Blvd.

Mansfield, MA 02048

Phone: 508-339-3000

Fax: 508-339-6356

FILER/SANDER.

THERE ARE TIMES WHEN
electronic hobbyists and professionals
must do some filing and sanding to
build or repair circuitry or enclosures.
Wahl’s AC-powered Filer/Sander is a
reciprocating tool for sanding and fil-
ing that relieves the user of the wrist
stress during the repetitive motions of
sanding and filing.

CIRCLE 24 ON FREE INFORMATION CARD

The filer/sander is suitable for
working on material as soft as balsa
wood, and as hard as metal, as well as
all kinds of plastics. It provides easy
access to hard-to-reach location on

the projects. It is sold with 19 acces-
sories in a combined storage and car-
rying case.

The Wahl filer/sander is priced at
$78.95.
WAHL CLIPPER CORPORATION
P. O. Box 578
Sterling, IL 61081
Phone: 1-800-735-9245

PEN-STYLE DIGITAL MULTIMETER.

WAVETEK’S MODEL DM73A
pen-style digital multimeter is
designed for single-handed use. This
allows the user to concentrate on mak-
ing measurements, especially in

restricted spaces. It has a 4200-count
display that provides users with excep-
tional accuracy and resolution for set-

CIRCLE 25 ON FREE INFORMATION CARD

ting voltage levels.

The meter offers auto reading hold
or probe hold which automatically
freezes the reading on the display for
later evaluation. The probe-hold fea-
ture is suitable for high-voltage trou-
bleshooting and making readings of
PC-board voltages. The reading
record feature records maximum volt-
age and minimum resistance, permit-
ting the tracking of variable voltage
sources and general troubleshooting.
The meter has a plug-in test lead with
probe attached.

The Model DM73A pen-style
DMM is priced at $69.95, and an
optional leather carrying case (Model
VCI13A) with snap closures and belt
loop is priced at $17.95.

www americanradiohistorvy com
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WAVETEK CORPORATION
9145 Balboa Avenue

San Diego, CA 92123

Phone: 619-279-2200

Fax: 619-540-0325

WRIST WATERBED.

WAVECO’S WATERBED FOR
Your Wrists is a bar shaped pillow
filled with a high-viscosity fluid that
conforms to the user’s wrists while he
or she is engaged in long-duration
data entry on a computer keyboard. It
is located on the desk or bench in

P e e po=r, g e
CIRCLE 26 ON FREE INFORMATION CARD

front of the keyboard where it will
ease stress on the operator’s wrists by
supporting them properly.

The Waterbed For Your Wrists
reduces or relieves discomforts likely
to occur with prolonged computer
keyboard operation. Its gel-filled
cushion makes a comfortable wrist
rest and the wrists are supported even
while entering data. It is to be distin-
guished from conventional wrist rests
that function only as wrist support
platforms during periods of inactivity.

The gel conforms to the contour of
the wrist and palms to maintain close
contact regardless of the position of
the user’s hands and arms. That fea-
ture prevents the wrists from contact-
ing any hard corners or edges on the
desk or keyboard which can result in

Continued on page 130
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New low-cost software lets you draw.
NS on veur @

THERE WAS A TIME. NOT
too long ago., when

making a printed cir-

cuit board required a
drafting table. custom
drawing templates. de-

cals, hobby knife, plenty of
Band-Aids, and a dark-
room. And if you wanted to
test and debug the circuit,
there was the extra step of
breadboarding. Thankfully.
that era is all but a faded memo-
ry. Today you can draw a sche-
matic, breadboard the circuit.
and design a foil pattern fora PC
board without ever lifting a pen-
cil or getting your hands dirty.
You can do it all with software
that you can run on your per-
sonal computer.

Circuit design software pack-
ages have been around for
about 20 years. However. until
recently, they were typically
high-priced industrial applica-
tions that were out of the bud-
get range of most hobbyists and
many small businesses.The last
couple years have seen an influx
of low-cost circuit-design soft-
ware that’s ideally suited for
home use and small-scale pro-
duction work.

Because of the wide range of
features available. finding the
program that's right for you can
be more of a chore than con-
structing a circuit board the old
fashioned way! To take the risk
and mystery out of shopping for
these gems, Electronics Now

scoured the market in search of

circuit-design packages for
schematic diagramming, PC

board

layout, and

circuit simula-

tion costing

8350 and less.

Then we tested

them to see how they
compared in price, fea-
tures, and ease of use.
Before we get to the soft-
ware-rendered artwork.
take a look at Fig. 1. Shown
is a diagram of the Elec-
tronics Now benchmark circuit
as drawn by the Electronics
Now art department. It can be
used to compare the quality and
aesthetics of the schematics
drawn by the circuit design pro-

s, lay out PC
op PC.

TJ BYERS

grams reviewed here.

The circuit, which is a func-
tional sawtooth generator. was
selected because it's simple
enough to draw and construct,
yet complex enough to be repre-
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FIG. 1—THIS CIRCUIT WAS DRAWN by the Electronics Now art department. Compare
it with the quality and aesthetics of the schematics drawn by the circuit design

programs reviewed here.

sentative of the type of projects
you're likely to tackle. For exam-
ple, it consists of three ICs, a
popular small project count,
that are a mixture of analog and
digital devices. While the parts
are commonly available, they
are diverse enough so that near-
ly half of the software packages
didn't have all three “in stock”
in their parts libraries. That
provided an opportunity for
testing their component library
editors. When available, text in
the form of descriptive head-
ings (clock, waveform gener-
ator, and low-pass filter) was
added to the drawing.

Schematic software

This article looks at 13 low-
cost programs that let you draw
schematics with your PC. The
schematic is displayed on the
screen using standard symbols
stored in a component library.
To draw a schematic, you select
the desired components from a
library menu or dialog box, then
position them on the screen
with a mouse or keyboard. Ide-
ally, the library should contain
all the devices you'll ever need.
In practice, expect to create new
parts on an as-needed basis
with the component editor. De-
vices are wired together by
drawing lines between the ap-
propriate pins or their con-
necting intersections.

Changes to the schematic are
made with a screen editor,
which lets you add, delete, and
move both wires and compo-
nents. Editing tools can make
those changes easier. The better

-

produce netlists—a list of de-
vices and their connections
with each other. Six of the pro-
grams detailed here are draw-
only. The remaining seven are
schematic capture programs
with netlist output for interface
with PC board layout and/or cir-
cuit simulation software.

The programs are packaged
in three different ways. A few,
especially the schematic-draw
programs, are stand-alone
packages, which may or may
not generate netlists. In some
cases, the schematic draw soft-
ware is bundled with compan-
ion PC board layout software,

Schematic Plus 0.4 [UnReg) - [etech

Aach_plus sch| 3 L]

H
Ee Edit Library Add View Owipwt Help

Sock e

]
!
l

Livar-paas
Mo

FIG. 2—DESPITE ITS LOW ASKING PRICE OF $20, Schematic Plus is quite flexible and
easy to use. However, the library is limited to about a dozen components, so you'll
have to create most of the devices yourseif.

programs have a “rubberband”
feature that lets the wires
stretch and shrink as parts are
moved on the screen, thereby
maintaining their electrical
connections. Without rubber-
banding, only the device itself
moves, forcing you to erase the
old wires and redraw them.
Other labor-saving features in-
clude auto annotation, which
automatically assigns part ref-
erences (R1, R2, etc.), and on-
the-fly zoom or auto scrolling
(called pan) for accurate place-
ment of symbols on drawings
that are larger than the screen.
There are two types of sche-
matic diagram programs, those
that just draw and those that

wwWwW americanradiohistorv com

which has the look and feel of
the schematic draw program,
but has no link to the sche-
matic. At the top of the line are
integrated schematic capture
and PC board layout programs
that work interactively. The bet-
ter schematic capture pro-
grams, both stand-alone and
integrated, have design-ver-
ification features that check the
circuit for short circuits, opens,
and invalid connections (such
as the output of a TTL gate tied
to ground).

Schematic drawing
Schematic draw programs
differ from-schematic capture
Continued on page 137
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YOU MIGHT BE SITTING ON A WIND-
fall of free and easily reusable
semiconductor memory. For ex-
ample, old motherboards,
memory boards, and computer
peripheral devices contain per-
fectly serviceable memory just
waiting to be recovered. One
problem is that today’s personal
computers no longer use DIP-
packaged memory. If only the
discarded devices could be re-
cycled and put to use in the
more modern single-in-line
memory modules (SIMMs) re-
quired by the latest computers!
As a matter of fact, they can,
and this article will tell you how.

By following the techniques
described, you can recycle old
DIP-style DRAMs into 30-pin
SIMM modules, at a cost of un-
der $10 per megabyte (exchid-
ing the cost of memory). With
new l-megabyte SIMMs selling
for around $40 apiece, the eco-
nomics of recycling memory are
obvious.

This article provides con-
struction details on three DIP-
to-SIMM conversion boards
that can be used in four dif-
ferent configurations:

1. 256 kilobyte (KB or K) con-
sisting of nine 256K x 1
DRAMSs.

2. 256 kilobyte consisting of
two 256K X 4 DRAMs and one
256K x 1 DRAM.

3. 1 megabyte (MB) consisting
of nine MB x 1 DRAMs.

4. 1 megabyte consisting of two
IMB X 4 DRAMs and one 1MB
X 1 DRAM.

The article provides back-
ground information on merm.ory
in general, construction de-
tails, and PC board patterns.
Kits are available from the
source listed in the Parts
List. Figure 1 shows sev-
eral standard SIMM mod-
ules along with the
DIP/SIMM con-
version modules
for compari-

son.
SIMM city

A SIMM is a
module that

houses multiple
DRAM ICs orga-
nized into bus widths
that are convenient for

specific computer architec-
tures. Standard manufactured
SIMMs are available in 30- and
72-pin configurations. The 30-
pin modules typically have data-
bus widths of nine bits; the 72-
pin modules have data-bus wid-
ths of 36 bits. The conversion
boards described here have the
popular 30-pin format.
Actually, 30-pin SIMMs are
available in both eight- and
nine-bit data-bus widths. Nine-
bit modules are installed in
most PCs, where the extra bit
performs parity detection. To
save money, some PCs (for ex-
ample, some Compaq models)
do not have the parity bit so
they use 8-bit modules. Macin-
tosh computers typically use

the eight-bit format as well. The
conversion boards described
here will operate in either the
eight- or nine-bit mode. To oper-
ate in the eight-bit mode, the
parity checking IC is simply left
out.

Generallly, 30-pin SIMMs
hold a maximum of 16 mega-
bytes; there are not enough ad-
dress lines for more memory
capacity. The boards discussed
here can hold either 256K or
IMEG of memory.

Thirty-pin SIMMs are 3.5
inches long and less than an
inch tall. To accommodate the
larger ICs, the boards discussed
here are slightly taller. The nine-
IC boards are 1.5 inches tall,
and the three-IC boards are 0.8

RECYCLING
MEMORY
FOR YOUR PC

Save bucks by recycling DIP
memories into SIMMSs
you can make yourself.

LEON W. SCHMIDT
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SiMM-only counterparts.
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COMPONENT SIDE of the 256-kilobyte/1-megabyte board.
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SOLDER SIDE of the 256-kilobyte/1-megabyte board.

inch tall. Before committing to
this project, be sure that the
host motherboard can accept
the larger modules. You'll find it
easier to work with mother-
boards that have their SIMM

sockets mounted directly be-
hind the keyboard connector.
A SIMM connects all address
lines to all ICs in parallel. In ad-
dition, a SIMM parallels the
control signals: row-address

wwWwW americanradiohistorvy com

3-IC
DIP-SIMM

9-1C
SMT-SIMM

strobe (RAs). column-address
strobe (cas).” and write enable
(WE). The data lines (po-D7)
come oul separately, as does the
parity data bit and its cas.

Figure 2 is the schematic of
the 256K/1MEG combination
board, Fig. 3 is the schematic of
the IMEG nine-chip board, and
Fig. 4 is the schematic of the
256K, nine-chip combination
board.

A DRAM stores a bit of data as
a charge on a tiny capacitor.
Each DRAM contains an array
of storage capacitors. Access to
any particular bit in the array is
determined by the row and col-
umn indexes of that bit. Those
indexes are set by the address
lines. In addition, the state of
the WE line determines whether
data is written to or read from a
DRAM: a CPU reads data from a
DRAM when WE is high, and
writes to it when WE is low.
DRAMs also have separate in-
put (p1) and output (Do) pins.

Over time, the charge stored

Continued on page 149
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ROBERT GAFFIGAN Jr.

CARBON MONOXIDE. AN ODORLESS
and colorless gas, is a naturally
occurring byproduct of com-
bustion. Carbon monoxide, or
CO, is inert except for its strong
tendency to combine with he-
moglobin in the blood. Hemo-
globin’s affinity for carbon mon-
oxide is 300 times that of
oxygen. As a result, lethal levels
of the gas in blood can be
reached within minutes of ex-
posure. The data in Table 1
make it very clear that an early
warning of CO concentrations
in the air can save lives.

This article describes a porta-
ble CO detector that can be car-
ried to the job site or used in a
tent, camper, boat, motel room,
or anywhere else CO buildup
could be a danger. The idea for
this article came from a 1966
patent. The patent has since ex-

CARBON

MONOXIDE
DETECTOR

An early warning of the
presence of carbon monoxide

pired, but the method for de-
tecting CO is still viable using
90's technology. The patent was
based on a chemical-type CO de-
tector that changed color with
exposure to the gas. The detec-
tor described in the patent
sensed a transmittance change
through a CO-sensitive reac-
tant. The 1960's technology de-
pended on a photodetector to
detect the transmittance
change, but the photodetector’s
output voltage drifted with tem-
perature. Moreover, the device
was power hungry, which pre-
cluded battery operation.

The scheme described in this
article to detect CO isbased ona
changing reflection coefficient
of the reagent, rather than a
transmittance change through
the reagent. The reflection co-
efficient or reflectivity of an

TABLE 1
CONCENTRATION OF CARBON MONOXIDE
Percent Parts per million Results
0.02 200 PPM Slight headache within 2-3 hours
0.04 400 PPM Frontal headache within 1-2 hours
0.08 800 PPM Dizziness. nausea and convulsions
| within 45 minutes. Insensible within
‘ 2 hours.
r 0.16 1600 PPM Headache, dizziness and nausea
within 20 minutes, death within 2 hours.
0.32 3200 PPM Headache, dizziness and nausea within
5 to 10 minutes, death within 30 min.
0.65 6400 PPM Headache, dizziness in 1 - 2 minutes,
: death in 10 - 15 minutes.
| 128 12,800 PPM Death in 1- 3 minutes.
e

www americanradiohistorv com

can save your life.

opaque surface is defined by the
ratio of the light reflected from
the surface to the total incident
light, and the value is always
less than unity.

The reflection coefficient can
refer to a specular reflection or a
diffuse reflection (see Fig. 1-a).
In general, the coefficient varies
with the angle of incidence,
with the wavelength of the light,
and the surface material. In the
circuit presented here, the an-
gle of incidence is held constant
and the wavelength of the light
(in the infrared range) is con-
stant; the only variable is the
surface.

A cross section of the surface
of the CC reagent is shown in
Fig. 1-b. Incident light enters
the reagent particle film. Some
of the light is reflected spec-
ularly and some is reflected dif-
fusely, scattered by the reagent
particles. If the reagent darkens
due to the presence of carbon
monoxide, the light reflected
from it will decrease. The circuit
senses this reduction in re-
flected light.

The CO detector uses an inex-
pensive chemical carbon mon-
oxide detector card that is sold
under the trade names “GAS
ALERT plus” and “heads up!” as
the sensor element. These sen-
sors darken to a gray or black
color when exposed to CO. The
cards are a little over two inches
square and have a light yellow
colored reagent located in their
centers (see Fig. 2). This project
uses an optical sensor to con-
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FIG. 1—A REFLECTION COEFFICIENT
can refer to a specular reflection or a
diffuse reflection (a). The coefficient var-
ies with the angle of incidence, with the
wavelength of the light, and the surface
material. A cross section of the surface
of the CO reagent is shown in b.

FIG. 2—THE CO DETECTOR uses an in-
expensive chemical carbon monoxide
detector card. The sensor darkens to a
gray or black color when exposed to car-
bon monoxide.

stantly monitor the card for dis-
coloration, and it sounds an
alarm if any darkening occurs.

Circuit operation

This circuit, shown in Fig. 3,
has a focused optical sensor to
transmit light to the CO re-
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FIG. 3—CO DETECTOR SCHEMATIC. The circuit uses a focused optical sensor to
transmit light to the CO reagent, and then it senses the amount of light reflected.

agent, and then it senses the
amount of light reflected. The
reagent for CO detection
darkens from a light yellow
color when exposed to CO. Ac-
cording to the cards manufac-
turer, a concentration as low as
100 parts per million (ppm) will
darken the detector after 15 to
45 minutes. A concentration of
600 ppm will darken it in one to
two minutes. The reagent will
return to its original color when
the air freshens, usually after
about 10 minutes. The time it
takes for the reagent to return
to its original color depends on
the concentration of CO to
which it was exposed.

The “brain” of the CO detector
circuit is a PIC16C71 micro-
controller (IC2) that contains a
built-in four-channel analog-to-
digital converter. Other than
the microcontroller, the main
component of this circuit is
MODI1, an Omron EE-SY148 op-
tical reflector module. The mod-
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ule directs infrared light to the
CO reagent and then receives
the light reflected back to it.
When CO is present, the reagent
will darken, thus reducing the
reflectivity. The reduction is
sensed by the microcontroller
which then turns on buzzer
BZ1.

Ideally, the reflectivity of the
CO reagent should not change
in fresh air, but because of the
scheme used to bias the optical
reflector (resistors R1-R4 and
Q1), the reflector becomes very
sensitive to temperature varia-
tions. Moreover, each detector
reagent card has different
shaped particles that are orien-
tated differently. That causes
the light hitting the reagent to
scatter differently so that each
card can have a slightly dif-
ferent reflectivity. The micro-
controller has an automatic
calibration routine that takes
reflectivity and temperature

Continued on page 153
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This simple protective

device can prevent

costly damage to appliances
that are always turned on.

RON TIPTON

THIS PROJECT WAS DESIGNED IN RE-
sponse to a “power line inci-
dent” in which a car or truck
knocked down a telephone pole
and short circuited a couple of
the power lines. The line voltage
rose to more than 150 volts over
a significant part of the service
area for at least 30 minutes. The
next morning, many fax ma-
chines and. PCs that had been
left on were found “dead.” This
article describes a device that
provides transient as well as un-
der- and over-voltage protection
for a fraction of the cost of an
uninterruptable power supply
(UPS).

. The heart of the unit is a nor-
mally open solid-state relay that
is held closed by the output of a
window-type voltage com-
parator. If the comparators in-
put voltage goes outside the
window for even a brief period,
the relay opens and disconnects
the load. Power stays discon-
nected until a reset button is
pushed. If the line voltage is still
too low or too high when the
reset button is pushed, the load
will again be disconnected im-
mediately. A brief power outage
of a tenth second or less will not
disconnect power.

How it works
A schematic of the circuit is
shown in Fig. 1. The ICL7665
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FIG. 1—SCHEMATIC OF THE PROTECTOR CIRCUIT. The ICL7665 over/under voitage
detector monitors the line voltage and disconnects the load if the input voltage goes

below 95 volts or above 130 volts.
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over/under voltage detector
manufactured by Maxim (IC1)
monitors the line voltage and
disconnects the load if the in-
put voltage goes below 95 volts
or above 130 volts. The ICL7665
incorporates a pair of com-
parators and a voltage reference
into a single 8-pin DIP. The IC’s
switch points are accurately set
when the chip is manufactured,
and its outputs will drive TTL
loads directly.

The over/under voltage detec-
tor (IC1) monitors the filtered,
unregulated DC voltage de-
veloped across C5 which
changes with the input line
voltage. The input voltage levels
to IC1 are set by resistors R2
through R8. Both comparators
in IC1 change state at 1.3 volts,
but the under-voltage output
has a built-in inverter which
provides a window comparator.
As long as the voltage at pin 3 is
above 1.3 volts and the voltage
at pin 6 is lower than 1.3 volts,
both outputs (pins 1 and 7) are
low and RY1 is turned on and its

. contacts are closed. The resistor

values for R2 through R8 were
carefully chosen to set the volt-
age levels at which the circuit
turns on and off. The math used
to determine the resistor values
is explained in the sidebar “Cal-
culating Resistor Values.” One-
percent metal-film resistors
must be used for this network.
Average line voltage varies from
different locations. Trimmer po-
tentiometer R4 provides a small
adjustment range so you can set
the window’s center for your
particular line voltage.

When IC1 detects an over-
voltage at pin 3, it immediately
opens the relay by sending a
high output to pin 2 of NOR gate
IC3-a which, in turn, turns off
Q1. When IC1 detects an over-
voltage at pin 6, the output at
pin 7 goes high. That high does
not turn the solid-state relay off
directly. If it did, the energy
stored in capacitor C5 would de-
crease slightly, which would
make the circuit “think” that
the input voltage has gone back
within the desired window.
Then RY1 would turn back on
even though a voltage outside
the trip point might be present.

Continued on page 143
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The bridge
circuit holds
an honored
place in the
history of
electronic
instrumentation.

Learn how and why

they make precise
measurements.

A BRIDGE CIRCUIT IS AN INSTRU-
ment for making comparison
measurements. These circuits
are widely used to measure re-
sistance, inductance, capaci-
tance, and impedance. They
have four sections or arms con-
nected in series to form a dia-
mond. An AC or DC voltage
source is connected between
one pair of opposite junctions,
and an indicating meter or out-
put circuit is connected be-
tween the other pair of opposite
junctions.

Bridge circuits operate on a
null-indication principle.
When the bridge is balanced,
the output is zero. Con-
sequently, the indication is in-
dependent of the calibration of
the indicating device. For this
reason, accurate measurments
can be made with bridges.
Bridge circuits can also control
other circuits. When function-
ing as controls, one arm of the
bridge contains a resistive ele-
ment that is sensitive to such
physical variables as tempera-
ture or pressure.

Bridge circuits are classical .

RAY MARSTON

electrical measuring instru-
ments predating electronics as
a field distinguished from clas-
sical electrical engineering. Un-
til about 25 years ago, bridge
circuits were the only practical
instruments for making many
kinds of precise measurements.

However, in many applica-
tions they have been displaced
by digital multimeters that con-
tain provisions for making com-
parable measurements. Never-
theless, the availability of low-
cost digital multimeters and ca-
pacitance meters (sometimes
combined in one instrument)
does not negate the value of the
basic bridge circuit.

The Wheatstone bridge

The Wheatstone bridge is the
best known bridge circuit and
the one most widely taught in
electronics courses. It consists
of two parallel resistance
branches with each branch
containing two series elements,
typically resistors. A DC voltage
source is connected across a di-
amond-shaped network to pro-
vide a source of current through

www americanradiohistorv com

RIDGE CIRCUITS

the network. A null detector,
originally a simple gal-
vanometer, is connected be-
tween the parallel branches to
detect a condition of balance.

The circuit shown in Fig. 1
was first invented by S.H. Chris-
tie in 1833. However, its value
was not recognized until 1847
when Sir Charles Whetstone de-
scribed how it could make accu-
rate electrical measurements.
As a result of his insights and
demonstrations, the bridge
came to be known as the Wheat-
stone bridge.

The Wheatstone bridge has
probably been in use longer
than any other electrical mea-
suring instrument. Although
still an accurate and reliable in-
strument, it is not as conve-
nient to use as the new digital
multimeters. Nevertheless,
0.1% accuracy is commonly ob-
tainable with the Wheatstone
bridge. This ¢compares with the
3% to 5% error expected in re-
sistance measurements made
with analog ohmmeters. Ac-
curacy on digital multimeters
will depend on the meter’s
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FIG. 1—ORIGINAL WHEATSTONE
bridge as demonstrated by Sir Charles
Wheatstone in 1843.

FIG, 2—CONTEMPORARY VERSION of
the Wheatstone bridge.

characteristics, such as DC
voltage accuracy and resolu-
tion.

When making measurements
with a Wheatstone bridge to de-
termine the value of an un-
known resistor (Ry} one of the
remaining resistors is varied
until the current through the
null detector decreases to zero.
The bridge is then in a balanced
condition. This means that the
voltage across resistor R3 is
equal to the voltage drop across
the unknown resistor Ry and
the two divider resistors R1 and
R2 are passing equal voltages.
As aresult, the following is true:
(1} I1 xR1 = Iy XRy

i]----1|¢

B1
9TO 18V

TABLE 1
RESPONSE OF 6-RANGE WHEATSTONE BRIDGE

Switch 51 Bridge Resistor R1 R1/R2 Bridge Null
Range Range Value Ratio Sensitivity
{Ohms) (Ohms) {Nominal)
1 0-10 10 11000 3.0%
{Eeia 0-100 100 1/100 0.3 %
| 3 O-1k ik 110 0.03 %.
4 0-10k 10k in 0.003 %
5 0-100k 100k 10/1 0.03 %
76 0-1MEG IMEG 1001 03 %

At balance the voltage drops
across R2 and R3 are equal so:
(2)I12xR2 = I3xR3

Because no current flows
through the galvanometer G
when the bridge is balanced, it
follows that:

(3)I12 =I1and I3 = Iy
Substituting 12 for I1 and I3 for
Iy in equation 1 yields the fol-
lowing equation:

(4) 12xR1 = I3 xRy

Dividing equation 2 by equa-
tion 4, yields.

(5) R2/R1 = R3/Ry

This can be rewritten as:

(6) R2xRx = R3 xRl
Equation 6 states the condi-
tions of balance of a Wheatstone
bridge and is useful for comput-
ing the value of an unknown re-
sistor, once balance has been
achieved.

Dividing both sides by Rl
yields the most common Wheat-
stone bridge equation:

Ry = R3xRI/R2

An important feature of the
original Wheatstone bridge was
its very high null sensitivity.
Thus, if the bridge is energized

FIG. 3—WHEATSTONE BRIDGE with six DC measuring ranges.
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from 10-volt DC, 5 volts is de-
veloped across all resistors at
balance, and the galvanometer
remains centered. A shift of only
0.1% will then give a 5 millivolt
reading on a calibrated moving-
coil analog meter. By installing a
simple null-detecting DC ampli-
fier, this circuit can have a null
sensitivity factor (i.e., percent-
age out-of-balance detection
value) of about 0.003%.

However, the major drawback
of this 1847 bridge is that R3
must have a large resistive
range if it is to balance all possi-
ble values of Ry. In 1848, the
German-born engineer Wilhelm
von Siemens, overcame this
drawback by introducing the
modifications, as shown in
Fig.2

The bridge can be further
modified as shown in Fig. 3 by
giving R2 a fixed value and mak-
ing R1 switch-selectable. This
version is based on a 1970 ver-
sion, high-accuracy laboratory
measuring instrument.

The circuit in Fig. 3 can mea-
sure DC resistances from near-
zero to 1 megohm in six switch-
selected decade ranges. Re-
sistor R3 is a calibrated 10-kil-
ohm variable potentiometer
that controls the sensitivity of
the balance-detecting center-
zero meter. The value of RL lim-
its bridge current to a few milli-
amperes. Table 1 lists the major
weakness of this 1970 Wheat-
stone bridge—its null sen-
sitivity (which is proportional to
the Ry, test voltage) degrades in
proportion to the R1/R2 ratio’s
divergence from unity.

Consequently, the sensitivity
is nominally 0.003% on the 10-
kilohm range where the R1/R2
ratio is 1/1, but it degrades to

Continued on page 145
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TELCOnABOX

Simulate a telephone line
with the Telephone Company in a Box.

JAMES E. CICON

YOU JUST BOUGHT A BRAND NEW AN-
swering machine and you want
to test it out. You set it up, con-
nect it to the telephone line, and
then just sit there looking at it.
You want to see and hear it
work, so you drive to a pay tele-
phone and call your home
number—nothing happens.
Then you rush back home, de-
cide to read the user’s manual to
find the problem, and then rush
back to the telephone booth to
test it again.

Now suppose that instead of
an answering machine, you
have some old telephones lying
around in your house that don't
work any more. To test those
telephones completely, they
must be connected to your tele-
phone line and then someone
must call you. Perhaps you have
a modem or a fax machine that
you would like to test but don't
want to pay your local copy shop
$1 a page.

These hypothetical examples
are some of reasons why you will
want to build a Telephone Com-
pany in a Box, or TCB for short,
the subject of this article. It will
solve all of the problems posed
in these scenarios, cheaply and
quickly. All of the components
needed to build this project are
readily available. You will not
need a PC board, nor will you be
required to program a micro-
processor or microcontroller.

The telephone company

To understand how the TCB
works, it is helpful to know
what happens on your tele-
phone line when an outgoing
call is made or an incoming call
is received. When a telephone
handset is on-hook, the tele-
phone line voltage is about 50
volts DC. When a handset is off-

hook, the telephone line is load-
ed and the voltage drops to
about 7 volts DC; this voltage is
detected by the telephone com-
pany's ceniral office equipment
as an off-hook condition. The
central office then provides a
dial tone and the equipment
waits for you to start dialing.
When you dial a telephone
number, the central-office
equipment halts the dial tone,
waits to receive a valid dialed
number, and then makes a con-
nection between your telephone
and the number you dialed.
When the telephone compa-
ny’s central office equipment
has a call for you, it rings your
telephone by pulsing the 50-volt
DC line voltage on and off at
about 20 Hz for a short period of
time, then it pauses, pulses
again, pauses again, and so on.
This produces the ring-ring-
ring effect that informs you that
there is an incoming call. When
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they transmit and receive their own audio.

you pick up the handset, the
telephone line voltage drops
back down to about 7-volts DC.
The central office equipment
detects the drop in line voltage,
stops ringing the telephone,
and connects your telephone to
the calling party.

How does TCB work?
Two telephones can be

. plugged into the TCB, which

will then simulate all telephone-
line functions. When both tele-
phones are on-hook. the TCB
supplies 24-volt DC line voltage
to both telephones. Although
the telephone company sup-
plies 50 volts, the 24 volts will
work well because the resistors
in series with the telephones
have lower values than those
used by the telephone company.
Moreover, 24 volts DC is both
safer to work with and easier to
generate.

When one telephone handset
is taken off-hook, its line volt-
age drops to 7 volts DC. The
TCB senses this and, if the

FIG. 1—TCB SCHEMATIC. When telephones plugged into J1 and J2 are both off-hook,

other telephone handset is on-
hook, it emits a ring signal. The
ring signal is a 60-Hz sinewave
at about 37-volts peak-to-peak.
It is applied to the line for one
second and halted for one sec-
ond, repeatedly, until the other
handset is picked up. Although
the telephone company's ring
signal is a 20-Hz squarewave at
50-volts peak-to-peak, the lower
ringing voltage is used for two
reasons. One is for safety, and
the other is because it's easier to
pick the ring voltage directly
from the secondary of an AC
transformer than to generate it
with additional circuitry.

When both handsets are off-
hook, both lines are loaded to
10-volts DC. The TCB senses the
condition, halts the ring signal,
and connects both telephones
together. Note that when the
TCB is ringing the on-hook tele-
phone, it is also sending the
ring signal to the off-hook tele-
phone. Depending on the de-
sign of the off-hook telephone, it
might or might not ring. You

wwWw americanradiohistorvy com

might also hear the ringing
from the speaker of the handset
as a loud buzzing. This is not a
problem—just a distraction.
Telephones are designed to ac-
cept a ring signal even when
they are off-hook.

Circuit description

Figure 1 is the schematic for
the TCB circuit. When both
handsets are on-hook, resistors
R1 and R2 supply power to
them, and the rest of the circuit
can be ignored. When both tele-
phones are off-hook, they trans-
mit and receive their own audio,
so all that the TCB does is sup-
ply power to them through Rl
and R2. If switch Sl is closed,
resistor R6 simulates a tele-
phone being plugged into J2,
permitting the testing of only
one telephone. The rest of the
circuit can be ignored in this
example.

Now consider the situation
where one handset is on-hook
and one is off-hook. That causes

PARTS LIST

Al resistors are ‘>-watt, 5%.

R1, R2—560 ohms

R10—3900 ohms

h3—2200 ohms

R4, R7—27,000 ohms

R5—270,000 ohms

R6-—-330 ohms

R8—1800 ohms

R9-—220 ohms

Capacitors

C1—10 pF, 35 volts, electrolytic

C2—22 uF, 35 volts, electrolytic

C3—470 pF, 35 volts, electrolytic

Semiconductors

D1—1N4001 diode

Q1, Q2—2N3904 NPN transistor

LED1—light-emitting diode, any color

IC1—LM317 3-terminal adjustable
positive voltage regulator

SCR1—200-volt, 6-ampere silicon con-
trolled rectifier (Radio Shack No.
276-1067)

Other components

F1—Y.-ampere fuse

J1, J2—RJ-11 telephone jack (see text)

PL1—AC plug and linecord

RY1—SPST reed relay (12 VDC, 11 mA
coil; 1-ampere, 125 VAC contacts)

RY2—DPDT miniature relay (12 VDC,
43 mA coil; 1-ampere, 125 VAC con-
tacts)

S1, S2—SPST switch

T1—120/25.2 VAC transformer, 450 mA

Miscellaneous: perforated con-
struction board, fuse holder, project
case, wire, solder
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the on-hookline to go to 24 volts
DC and the off-hook line to go to
7 volts DC. The coil of relay RY1
is connected across the two tele-
phone lines, and the voltage dif-
ference between the two lines
energizes it. When the contacts
of RY1 are closed, C2 charges
through R4; it takes about 1 sec-
ond for C2 to charge to 12 volts
DC. The 12-volts DC across C2

Resistor R8 supplies gate cur-
rent to the SCR, which is orga-
nized so that C2 must charge to
12 volts DC before the SCR will
turn on. When SCRI1 turns on,
the switch is essentially closed,
and relay RY2 is energized.
When the voltage across C2
drops to about 2.4 volts, Q1 and
Q2 force SCRI to turn off, thus
turning the electronic switch

FIG. 2—THE FINISHED BOARD can be mounted in a metal case. Jacks J1 and J2,
switches S1 and S2, and LED1 are mounted on the front panel.

causes a voltage-controlled
switch consisting of R5, Q1, Q2,
SCR1, and R8 to close, thus en-
ergizing RY2.

When RY2 is energized, RY1is
removed from the circuit and a
60-Hz, 37-volt peak-to-peak
sinewave is placed on the tele-
phone lines causing the tele-
phones to ring. Because RY1 is
removed from the circuit, ca-
pacitor C2 starts discharging
through R7. It takes about 1 sec-
ond for the capacitor to dis-
charge to about 2.4 volts DC.
That lower voltage level causes
the voltage-controlled switch to
disable RY2, removing the ring
voltage from the telephone lines
and putting relay RY1 back in
the circuit. If one telephone is
still off-hook and one is on-
hook, the cycle is repeated.

The voltage-controlled switch
works as follows: Transistors Q1
and Q2 are connected as a
Darlington pair, which couples
the voltage across C2 to SCRI.

off. Resistor R3 and LED1 pro-
vide a power-on indication for
the user.

Construction

The circuit is so simple thata
PC board is not necessary. Use
point-to-point wiring. The
power cord and AC plug PL1
were obtained from a 6 foot ex-
tension cord that usually sells

for less than $1. The female end
was cut off, making it a line-
cord. Jacks J1 and J2 were two
parts of a duplex telephone jack
adapter that was cut apart.
Snap off the male end and sol-
der the wires directly to the ex-
posed leads. However, any RJ-11
jacks will work well. Mount the
finished board in a metal case.
Any standard project case will
do. Mount jacks J1 and J2,
switches S1 and S2, and power
indicator LED1 on the front
panel of the case. Figure 2
shows the inside of the author’s
prototype unit.

How to use TCB

The TCB is easy to use. Plug a
telephone into each of the two
telephone jacks and turn the
unit on. If you pick up the hand-
set of one of the telephones, the
other telephone will ring. When
the handset of the other tele-
phone is picked up the ringing
stops, and you can talk nor-
mally between the telephones,
as if a connection had been
made by your local telephone
company.

If you are testing an answer-
ing machine, plug it into one
jack, and plug a standard tele-
phone into the other jack. Pick
up the handset on the standard
telephone, and the answering
machine will start ringing and
should pick up the line. You will
then hear the answering ma-
chine’s outgoing message in the
handset you are holding. The
same procedure applies to the
testing of modems, fax ma-
chines, or virtually any other
telephone device whose opera-
tion you want to verify. Q
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(ransmitter

times are 8 AM to 5 PM on week-
days, Mountain Standard Time.

I am also the sysop for the
GEnie PSRT RoundTable and have
a similar helpline service there
with reprints of most of my
columns, and a library forum for
Shawn Carlson’s Society for
Amateur Scientists, Steve Hansen’s
Bell Far vacuum newsletter, Steve
Robert’s Nomadness Notes, Jim
Fitzsimons’ Math Wonders, and
others.

We have more than 1300 files
in our library, most of them not
available elsewhere. You will also
find information on wavelets, Basic
Stamps, patents, book-on-demand
publishing, GhostScript, and
Acrobat. 1 am often asked to give
out free Internet services, or free
E-mail, or free books, or free
coconut anchovy pizzas. But the
askee never seems to get around to
explaining exactly how this would
be funded.

You can send messages to me at
my SYNERGTICS@GENIE.-
GEIS.COM Internet address to
ask questions you want answered
on PSRT or in future columns, or
to ask for catalogs or place orders.
Private email responses are billable
at my personal consulting rates,
making GEnie much cheaper. A

HARDWARE HACKER —

An “all-channels™ FI

I WANT TO START OFF WITH MY USUAL
REMINDER THAT I TRY TO RUN A NO-
CHARGE TECHNICAL HELPLINE AT (520) 428-4073. PLEASE

NOTE MY RECENT AREA CODE CHANGE. THE BEST CALLING

typical PSRT reprint download
costs you 21 cents. GEnie also
newly provides full Internet access.

“All channels” FM transmitter

I’'ve had several helpline
requests for this one, as a paging
override for a factory or plant
cable system, or as a “please buy
this house” realtor’s message one
that is received on an FM tuner set

BY DON LANCASTER

Plus electronic-filter fundamentals, switched-capacitor IC resources,
a narrow, tunable bandpass civcuit, and active noise-cancellation.

to any station. I can also see several
emergency vehicle traffic-clearing
applications for this as well.

I don’t have a plug-and-go
answer, but I do have a fairly sim-
ple paper design that might work,
one that uses more of that Fourier
series 1 have been looking at. Any
decent FM receiver will exhibit the
capture effect: When two compet-
ing signals are being received, and
if one of them is even slightly larg-
er, then only the stronger signal
shows up as output audio, interfer-
ence free. The capture effect hap-
pens because of the receiver’s lim-
iter circuitry. So, that’s a good
starting point. If your nearby sig-
nal is stronger than a distant one,

1.000
1st harmonic
at 0.100 MHz
3rd harmonic
at 0.300 MHz
P 1)
g 5th harmonic
5 at 0.500 MHz
i)
o
3 0.001135
881st harmonic  0-001133
at88.1 MHz  9883th harmonic
at 88.3 MHz
D T E I,
FREQUENCY

FIG. 1—A FAST RISE 100 KHZ SQUARE WAVE has harmonics well into the FM
band. The harmonics match existing FM station channels.
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then only the stronger nearby signal
will be received.

I’ve written about stereo broad-
casters a few times in past columns.
The best starting point is the Robm
BA1404 stereo chip. The BA1404
makes a dandy low-cost stereo multi-
plexer, but is a terrible transmitter.
Frequency drift and tuning accuracy
slashes range or outright stops recep-
tion on digitally synthesized receivers,
especially with car radios.

The one- or two-channel solution
is to use the BA1404 to drive a crys-
tal-stabilized FM transmitter. But lin-
ear frequency modulation of a crystal
oscillator is more than a lictle bit
tricky. A lab full of obscure test
equipment, a lot of math, and years of
experience are needed before you can
even think about doing it.

I’'ve explained how the Pioncer
CD-FM-1 or the Sony XA7A auto
CD adapters give you an off-the-shelf
design solution. But the real problem
here is not to transmit on a single
channel, but to create identical signals
on #// the FM channels at once.
Those FM channels run from 88.1
through 107.9 MHz, with an 0.2-
MHz channel spacing.

Figures 1 and 2 show how the
Fourier Series “comb transmitter”
approach might handle this for us. A
square wave has a fundamental fre-
quency plus 1/3 the third harmonic,
1/5 of the fifth harinonic, and so on.
So, start with a single-channel trans-
mitter using one of those CD car
adapters. Divide that down to precise-
ly 100 kHz, making sure the final
stage is an ultra-high-speed divider
with a rise time better than two
nanoseconds.

At this point, you have an FM
square wave with lots of harmonics.
For instance, there will still be two
millivolts or so of the 881st harmonic
at, of all places, 88.1 MHz. And, sur-
prise, surprise, there is also an 883rd
harmonic at 88.3 MHz, an 885th har-
monic at 88.5 MHz, all the way up to
the 1079th harmonic at, wonder of
wonders, 107.9 MHz. Sure, the high-
end “stations” will be a tad weaker
than the low-end ones, by about 20
percent or two decibels or, from the
center of the band, plus or minus one
percent, or one decibel either way.
So, just add some gain and a bandpass
filter to build up an all-channel FM
broadcaster. Those one-dollar MAR
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chips from Mini-Circuits Labs should
work just fine for predrivers in the
circuit.

To be sure, you'd have problems
getting this one to behave in the real
world. A wide dynamic range would
be needed, as well as thorough shield-
ing. To prevent instabilities, you
might want to mill each stage out of a
block of solid aluminum. Or, at the
very least, use stripline and double
ground planes all the way around.
There’s also some very restrictive
FCC regulations on this sort of thing.
Transmitting unwanted messages to
anyone, ever, is a definite no-no. But
neither of these should be a problem
on any private cable system. One
solution to a “buy my house” applica-
tion is to use several ultra-low-power
curbside sites. Or perhaps go to some
sort of a “lossy line” leaky cable that
acts as a distributed antenna.

Filter fundamentals

An electronic filter can be defined
as a frequency-selective network. A
filter can emphasize wanted informa-
tion while rejecting noise. Low-pass
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{A) Switched capacitor comb filter

The switch continuously rotates.
A clock frequency sets the dwell
tima on sach switch position.

MMOS transistors are normally
used for the actual switching,

amplitude

I ) T
0.00 0083 0125

fraquancy
(B) Gomb filter responea characteristic

1 I 1
0187 0250 0.313

4

Lol
FIG. 3—COMB FILTER BUILT UP by using switched capacitor techniques. Lowpass,
bandpass, and highpass versions are also possible.

filters sustain the lower frequencies
but obstruct higher ones. One exam-
ple of a low-pass filter is the treble
control on any hi-fi. Noise-reducing
capacitors connected to ground in a
power supply line are also low-pass
filters, often called bypasses.

Bandpass filters select midrange
frequencies while rejecting the higher
and lower ones—the tuning dial on a
radio, for instance. Audio equalizers
are made from overlapping bandpass
filter circuits, each of which can be
adjusted independently.

High-pass filters block lower fre-
quencies but emphasize the higher
ones. The bass control on a hi-fi is
one example of a high-pass filter. By
adjusting its cutoff frequency, you can
selectively de-emphasize any of the
lower musical notes.

Actually, there is no such thing as
an electronic high-pass filter. One of
these would also be able to transmit
microwaves, heat, light, and cosmic
rays as well. The frequency response
of any electronic circuit usually sets
an upper limit, making all high-pass

filters into bandpass ones.

Similarly, a true low-pass filter
must respond down to DC, including
any circuit bias or offsets. Audio low-
pass filters add a large decoupling
capacitor to block DC, and thus
become a bandpass filter in the
process. Other more specialized filter
types include band-stop filters that
reject a range of frequencies, notch fil-
ters that are just very narrow band-
stop filters, and delay networks that
adjust phasing at chosen frequencies.

There are several ways to build a
filter. Classic filters use fixed inductors
and capacitors. Transmission-line fil-
ters are just the UHF or microwave
equivalent of classic L-C filters. The
big difference is that the inductance
and capacitance is distributed, rather
than lumped. Active filters use combi-
nations of resistors, capacitors, and
op-amps instead. Advantages include
low cost, high gain, and easy tuning.

Mechanical filters make use of the
physical resonance of a crystal,
ceramic resonator, or magnetostric-
tive rods. Surface-wave filters use con-

structive and destructive interference
of sonic waves on a piezoelectric sur-
face. A switched-capacitor filter is a
hybrid analog and digital
scheme-more on this shortly. Finally,
digital filters will treat the filter prob-
lem as a group of numbers with digi-
tal signal processing, FFT transforms,
or even wavelets.

The order of any filter determines
how strong or how powerful it is. For
instance, a first order low-pass filter
should, at best, fall off at six decibels
per octave, cutting its response in half -
as the frequency doubles.

A second-order low-pass filter can
have a response that drops 12 decibels
per octave. An eighth-order filter drops
down at a rate of 48 decibels per
octave. This gets real tricky on band-
pass designs. For instance, a second-
order bandpass filter might drop off
rather steeply just outside its pass-
band, but its ultimate high- or low-
frequency falloff will be six dB per
octave. The initial falloff rate is set by
the Q of the filter which, for a sec-
ond-order section, ends up as the
inverse of the bandwidth.

The style of a filter is set by the
underlying math used to determine its
response. Filters using Bessel math
provide the flattest time delay but a
poor amplitude response. Butterworth
filters provide the flattest passband
amplitude. Chebycheff filters provide
faster amplitude drop-offs, but at the
price of lumpy passband ripple.
Elliptic filters will add one or more
notches just into the stopband, and
give the steepest possible falloff, but
these suffer from far poorer ultimate
signal rejection.

Actually, these strange names are
part of a continuum of possible filter
responses. In an active filter, all you
have is a stack of cascaded first- and
second-order sectons. Each one has a
cutoff frequency and a damping factor.
By suitably changing these values, you
can create any filter from Bessel on
up through elliptic.

In general, you can’t do nearly as
much with a filter as you’d like to.
Increasing the order adds cost, noise,
linearity, dynamic range, shielding,
losses, tuning, stability, and response
problems, besides totally trashing the
transients and time delays.
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One nasty filter response is called
group delay. For instance, if a modem
tone frequency for a one has a differ-
ent group delay than that for the zero,
then at times you’ll get a one, a zero,
neither, or both.

In general, digital filters let you do
much more, much better than analog
filters. For instance, a filter with a
“brick wall” or “reject everything”
response is impossible with analog
designs, but can be created easily with
digital techniques. Group delay is also
more easily dealt with, and so are the
elegant new constant phase designs.

Sadly, digital filters are currently
restricted to operating on big ampli-
tudes and low frequencies, or to non
real-time uses. And they have their
own set of problems, not the least of
which is aliasing, or generating nasty
in-band artifacts from out-of-band
signals.

By using wavelets or fast Fourier
transforms, you can find the full spec-
trum of a waveform rapidly. Analog
filters must instead be swept slowly.
You can soon expect to see a revolu-
tion in radio receivers. Start at the
front end, downconvert, and then
digitize. From there, do everything
digitally. Several technical notes on
this are offered by Harris
Semiconductor and Analog Devices.
You'll find much more on filtering in
my Active Filter Cookbook, now in its
brand new second edition and seven-
teenth printing. See my nearby
Synergetics ad for information on its
availability.

Switched-capacitor filters

There’s an interesting hybrid filter
scheme based on both analog and dig-
ital technology. This is known as a
switched-capacitor filter. The basic
idea is shown in Figs. 3 and 4. The
switch goes ‘round and ‘round at a
clock rate that is a multiple of the
desired center frequency. Now, for a
given switch position, there’s only
one capacitor in the circuit. This
capacitor should either increase or
decrease its charge according to the
difference between itself and the input
signal. Each capacitor thus retains a
sample of the recent previous input
history.

Now for the neat part: At DC or

very low frequencies, the capacitors
will pretty much track the input. As
the frequency increases, the capaci-
tors may charge or discharge. At a
frequency of exactly one-balf the one-
trip-around rate, any capacitor will
charge on one pass and discharge on
the next, giving a zero output. At a
frequency of precisely the one-trip-
around rate, any capacitor charges
identically on each pass and gives you
a maximum output.

This simple example forms a comb
filter. The first null frequency will be

determined by the switching rate and
the number of capacitors. In this
example, the first null frequency is at
1/16th the data rate. Comb filters can
reject a fundamental and 4/ of its har-
monics. One major application for
comb filters is separating NTSC
color and brightness signals.
Different combinations of resistors,
switches, and capacitors could build
high-quality low-pass, high-pass,
band-pass, or band-stop responses.
Switching is normally handled by
CMOS analog switches.

WAVE
GOODBYE

TO PRICEY
T EQUIPMENT
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« Signal Delay Lines
* TV Sync

Digital Storage with CRT
Readout and Cursor Control

08-3020: 20 MHz, 20 MS/s
0S-3040: 40 MHz. 20 MS/s
0S-3060: 60 MHz, 20 MS/s

Delayed Sweep

GoldStar offers a comprehensive line of
affordable Analog and Digital Storage Oscilloscopes
for your diagnostic needs.

» Variable Holdoff
* Max. Sweep Time of 2ns/div.

Annl? CRT Readout
ursor Control

05-902RB: 20 MHz,

085-904RD: 40 MHz,

Delayed Sweep 0S-8100A: 100MHz, Delayed Sweep
05-9020G: 20MHz with 1MHz
Function Generator
Don'’t forget the other ibly priced instr L ilable from GoldStar

o

Analog

08-9020A: 20MHz, Basic
05-9040D: 40MHz, Delayed Sweep
05-9060D: 60MHz, Delayed Sweep

(Sweep Function Generators, Frequency and Universal-Counters,
Bench Power Supplies, and Bench and Handheld-Digital Multimeters).

@ LG Precision
The Sensible Source
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Advantages of switched capacitor
filters include precise tuning over a
wide frequency range, plus lower cost
and small size. And because every-
thing is done on the silicon chip,
there is no need for any external
capacitors.

Dozens of switched capacitor filter
chips are now available from several
sources, some approaching a dollar
each. Our resource sidebar for this
month shows you several of the main
suppliers involved. Of these, check
into Maxim and Linear Technology
first. Free samples of these filter chips

are available from Maxim.

Sadly, there have been quite a few
false starts involving these switched
capacitor filters. Early versions had
excessive noise floors, caused by the
transient feedthrough of the clock.
That happens because of the gate-to-
source capacitance in any CMOS
device. The dynamic range is set at
the low end by the noise floor, and at
the high end by clipping, distortion,
or other nonlinearities. Today, these
glitch and noise-floor problems have
been minimized. Still, though,
switched capacitor filters are strictly

New Tool Kit" Series

THE MOST PRACTICAL, COMPACT,
INEXPENSIVE DMMs AVAILABLE

MODEL 2703A 2704A 2706 2707
X ®© o @

RS © O ©
Cap e O
FREQ
LOGIC

PRICE 839

Measures voltage resistance and current,

and lots more! 0.5% DC accuracy. Prices start at $39.95!

New Tool Kit™ DMMs from B+K PRECISION
are the industrys 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.

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

4§

MAXTEC INTERNATIONAL CORP.

BK PRECISGN

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 B0B635
312-88%8 1448 * FAX: 312-784-8740
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limited to larger signals. They are not
at all suited for microvolt-size inputs.
Typical devices are limited to ultra-
sonic or lower frequencies. But they
sure are a useful tool.

A narrow bandpass filter

There is this interesting new LTC
1164-8 chip from Linear Technology.
This device creates an easily tunable
and ultra-narrow eighth-order elliptic
bandpass filter. The bandwidth is one
percent of the center frequency. Cost
is around $24 in single quantities.
Figure 4 shows the details. The chip
goes ahead of an op-amp in such a
way that the generated noise floor is
independent of the gain. With a sin-
gle S-volt supply, the current draw is
around two milliamperes and the
maximum center frequency is 4 kHz.
The input clocking frequency is 100
times the center frequency. Output
noise is half a millivolt. The stopband
attenuation is fifty decibels or so.
Careful ground-plane shielding is
required. Be certain to carefully read
the LTC1164 data sheet.

Gain is adjusted by changing the
input resistor. Note that the smaller
the resistor, the bigher the gain. A
gain of 1000 is possible, but you will
get the best dynamics at unity gain.
To use the circuit, set the gain by
picking the input resistor, apply an
input signal you want filtered, and a
100" square-wave clock derived from
any old TTL or CMOS source.

For quick and dirty experiments,
simply use one sixth of a 74HC14, a
variable resistor, and a capacitor to
make a square-wave clock source.
One obvious use for the chip is for
checking real-world harmonic perfor-
mance of the magic sinewaves I
looked at a few columns ago. But one
major warning over #ny narrow band
fileer: If your signal is changing rapidly,
most of it will be missed! That happens
because the high Q of the filter takes
a long time to build up a useful result.
It’s sort of the same as whapping a
large pendulum with a hammer.
Nothing much happens with one
ping. Its only when hundreds of well
timed pings occur that oscillation
starts. Thus, narrow-band filters must
be very accurate and tuned very slowly.
And they will work only with very
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SWITCHED CAPACITOR FILTER RESOURCES

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

Burr-Brown

6730 S Tucson Blvd
Tucson AZ 85706
(602) 746-1111

Cermetek

1308 Borregas Ave
Sunnyvale CA 94088
(408) 752-5000

Crystal Semiconductor
PO Box 17847

Austin TX 78744

(800) 888-5016

Datel

11 Cabot Blvd
Mansfield MA 02048
(508) 339-3000

EGG/Reticon
345 Potero Ave
Sunnyvale CA 94086
(408) 738-4266

slowly changing signals.

The data sheet doesn’t mention it,
but I suspect that the LTC1164 also
responds to the second and higher
harmonics of your center frequency as
well. This is called aliasing. Therefore
some external prefiltering appears to
be a good idea. This device seems
ideal for a lot of telecommunication
and midrange audio applications,
especially for vibration studies and

Exar Corp

PO Box 49007

San Jose CA 95161
(408) 732-7970

Linear Technology
1630 McCarthy Blvd
Milpitas CA 95035
(408) 432-1900

Maxim

120 San Gabriel Dr
Sunnyvale CA 94086
(800) 998-8800

National Semiconductor
2900 Semiconductor Rd
Santa Clara CA 95052

(800) 272-9959

SGS-Thomson
1000 E Bell Rd
Phoenix AZ 85022
(602) 867-6259

Texas Instruments
PO Box 809066
Dallas TX 75380
(800) 336-5236

harmonic analysis. But, for ultra-low
frequencies (such as seismography or
brainwave research), digital FFT or
wavelet techniques are the only way
to go these days.

Two contests
Let’s have a pair of contests this
month. Either (A) Add to our dialog

200 pF
LM
A
75K
100X
clock o Jni - filtered
input —o0 analog
i + output
LTC1006
or other
opamp
analog
signal o—'W\/v—I "IH"
input 33K 0.1uF
+5v

FIG. 4—AN ULTRA SELECTIVE switched capacitor bandpass filter. The center frequen-
cy can be tuned by adjusting the digital 100X clock.
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G Chassis VCR Repair

This video will take the fear out of servicing the G chassis. which
is found in most VCRs made from 92 to today. Displays how to
casily align the mechanism. and also repair of many common G
failures. 30 minutes. VHS. Order#t VIDI7. $39.95

Minor VCR Repair Vol. I & II

These videos explain simple step-by-step methods for repairing
the most common VCR problems. Topics covered are idler and
belt replacement. sensors. lamps. RF modulators. loading mo-
tors. and much. much more. VHS. Order#t VID2-3. $59.95/set
(Regular $79.90 Save $20 - available separatety for $39.95 ea)

Top 10 VCR Electronic Problems

The 10 most common electronic failures are explained in this
video...problems which are seen time and time again by service
centers everywhere. Save yourselt hours of unproductive diag-
nostic time by watching this easy 10 understand video cassette.
30 minutes. VHS. Order# VID07. $39.95

Other available video titles:

> Diagnosing/Replacing Bad Video Heads
> Layman's guide to VCR Cleaning

> Minor VHS Camcorder Repair

> Nintendo Repair & Maintenance

> Microwave Oven Repair

> PC Computer Repair

> PC Computer Assembly & Configuration

VCR/TYV Repair TECHDISK

This software databuse contains over 4800 VCR & 2100 TV prob-
lems. along with practical repair suggestions for cach. compiled
from case histories. User friendly and menu driven. Add/delete
your own problems too. Annual updates available for a nominal
charge. (IBM) Order# 56-130. $69.95 2 disk set, Also avail-
able separately for $39.95 ca.

VCR Model SuperCross

This software database atlows you to cross between various makes
and models. For example. enter a VCR model# and find out what
other VCRy are electrically  and mechanically the same. This
info is helptul for parts/service manual ordering. Menu driven
and user friendly. (IBM) Order# 56-300. $39.95

Directory/Electronic Manufacturers
This priceless software contains hundreds of clectronic manu-
tucturers telephone and fux numbers. technical assistance and
toll free numbers. and BBS numbers, Addresses are also included.
Includes manufacturers of VCR. TV. Microwave. Computer.
Audio. and more! (1BM) Order# 56-107. $29.95

ELECTRONIX

Orders or FREE parts catalogs. cali

(800) 223-3205

MC/VISA/ANMEX/DISCOVER/DINERS/COD
Iarborn. OH 433245036
v B 1313 NT7R (U7
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NAMES AND NUMBERS

Active Sound & Vib Control
8858 Blue Sea Drive

Columbia MD 21046

(410) 381-9359

Bell Jar

35 Windsor Drive
Amberst NH 03031
(603) 429-0948

GEnie

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

Harris Semiconductor
Box 883

Melbourne FL 32902
(407) 724-7000

IC Card Systems & Design
6151 Powers Ferry Road NW
Atlanta GA 30339

(404) 955-2500

Mini-Circuits
PO Box 350166
Brooklyn NY 11235
(718) 934-4500

Nomadness Report
PO Box 2185

El Segundo CA 90245
(310) 322-1655

Pioneer

Box 1720

Long Beach CA 90801
(213) 835-6177

on “all channels” FM schemes, or (B)
Show me an unusual new use for an
ultra narrow, switched capacitor
bandpass filter.

There’ll be a dozen or so of my
Incredible Secret Money Machine 11
books going to the better entries.
Plus an all-expense-paid (FOB
Thatcher, AZ) tinaja quest for two
going to the very best of all. Please
send your written entries to me here
at Synergetics, rather than to
Electronics Now editorial.

New tech lit

An update on those active noise-
cancellation topics we looked into
several columns back: I've uploaded a
tutorial and resource directory as
NOISCNCL.TXT. There’s also a
new Active Sound and Vibration
Control News with tree sample copies
available.

More on FM radio RBDS services:
There is now an Internet forum up at

56 http://pcbfl 13 le.util.ch/~uer/rdsh000

Quatech

662 Wolf Ledges Parkway
Akron OH H311

(800) 553-1170

Radio World

5827 Columbia Pky #310
Falls Church VA 22041
(703) 998-7600

Roberts Hydraulics
311 North Morgan Street
Chicago IL 60607

(312) 829-1365

Rohm Corporation
Box 19681-63 1

Irvine CA 92713
615) 641-2020

Special Shapes
PO Bx 7487
Romeoville IL 60446
(708) 759-1970

Society Amateur Scientists
1549 El Prado

San Diego, CA 92101

(800) 873-8767

Sony

9 West 57th St 43rd FI
New York NY 10019
(212) 371-5800

Sycard Technology
1180-F Miraloma Way
Sunnyvale CA 94086
(408) 749-0130

htm. As always, Radio World is the
best place to get RBDS information.
Hundreds of stations now provide
RBDS services, ranging from song
title and artist, traffic and weather,
coupon promotions, on up to GPS
navigation corrections.

Those new plug-in PCMCIA
cards for laptop computers are also
known as PC cards. One trade jour-
nal that zeros in on these is IC Card
Systems & Design. A pricey source for

HELP LINE

Phone or write all your Hardware
Hacker questions to:

Don Lancaster
Synergetics

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

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

US internet email access link:
SYNERGETICS@GENIE.GEIS.COM.
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books on the PCMCIA standard is
Sycard. One source of cards is
Quatech.

Bargain hydraulics are offered by
Roberts. Unusual modelmaking parts
are available at Special Shapes.

The magic sinewave stuff that I
looked at a few columns or ago has
now been improved and upgraded as
MAGICSIN.PDF. I've got actual
chips and working hardware. Co-
developer packages are newly avail-
able for this emerging opportunity.

For most small-scale startups most
of the time, patents are certain to end
up as a net loss of time, energy,
money, and sanity. Find out why this
is true in my Case Against Patents
resource package. An autographed
copy of my Incredible Secret Money
Machine II is included in the patents
resource pack.

My usual reminder that most of
the resources mentioned appear in
the Names & Numbers or that
Switched Capacitor Filter Resources
sidebar. I've managed to wrangle a
special ten free hour GEnie PSRT
trial per the Need Help? box. [EN]

CONVERTERS
CABLE DESCRAMBLERS
CONVERTER TEST CHIPS
WIRELESS QUICK BOARDS IN STOCK
SCIENTIFIC ATLANTA -ZENITH-TOCOM
PIONEER-JERROLD COMPATIBLE-OAK|

30 DAY MONEY BACK GUARANTEE

WE SHIP FEDERAL EXPRESS & UPS COD 2DAY AIR
#1 IN CUSTOMER SERVICE & PRODUCT SUPPORT
VISUAL COMMUNICATIONS INC.
615 MAIN ST- SUITE 206 STROUDSBURG PA. 13360
1-800-GO -CABLE > g~ =
o’ft CATALOG CALL 717-620-4363

CABLE

ELECTRONIC GAMES

BP69—A number of interest-
ing electronic game projects
using IC’s are presented. In-
cludes 19 different projects
ranging from a simple coin
flipper, to a competitive reac-
tion game, to electronic
roulette, a combination lock
game, a game timer and
more. To order BP69 send
$8.00 (includes s&h) in the
US and Canada to Electron-
ic Technology Today Inc., P.O. Box 240, Mas-
sapequa Park, NY 11762-0240. US funds only.
Use US bank check or International Money

Electronic
Games

Order. Allow 6-8 weeks for delivery. MAQ7
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Paperback Books

SUPPLEMENT TO ELECTRONICS NOW SEPTEMBER 1995

GREAT PAPERBACKS AT SPECIAL PRICES

(] COMPUTER HOBBYISTS
HANDBOOK—BP251—
$8.95

Subjects 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
interests.

Further |
Practical
Electronics
Calculations and
Formulae

© A WiSON

(] FURTHER PRACTICAL

ELECTRONICS
CALCULATIONS—

BP144—$9.00

450 pages crammed full of all the
formulae you are likely to need.
Covers Electricity, Electrostatics,
Electromagnetism, Complex

[ ] INTERNATIONAL RADIO
STATIONS GUIDE—
BP255—$9.95

Provides the casual listenes,
amateur radio DXer and the
professional radio monitor with
an essential reference work
designed as a guide for the
compiex 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.

(] WIRELESS &
ELECTRICAL
CYCLOPEDIA—ETT1—$5.75

A slice of history. This early I
electronics catalog was issued in |
1918. It consists of 176 pages |
that document the early history of |
electricity, radio and electronics.

Number_s, Amplifiers, Signal It was the “bible” of the electrical I
Generatno_n a_nd Procesgryg, experimenter of the period Take |
Cor_nm_qmcat:or;s, Stat_lsucs. a look at history and see how far |
Reliability, Audio, Radio Systems, we have come. And by the way, |
Transmission_ Lines, Digital Logic, don’t try to order any of the 1
Power $upphe54 The_n there's an merchandise shown, it's unlikely 1 Y
appendix of Conversion Factors, that it will be available. And if it g
Mathematical Formulae and is, the prices will be many times 1 3
more. higher. g
I ~
SHIPPING CHARGES IN ! §
ELECTRONIC TECHNOLOGY TODAY INC. USA AND CANADA SORRY No orders accepted Number of books ordered [_| ! L
PO. Box 240, Massapequa Park, NY 11762-0240 outside of USA & Canada 1
$0.0110 $5.00... ... $1.50 Total price of merchandise .... $ 1S
Name $5.0110 $10.00. . . .. $2.50 Shipping (see chart) .. ....... § ' o
$10.011020.00. . . .. $3.50 Subtotal .................. $ 2
Address $20.011030.00 ... $4.50 Sales Tax (NYS only). ... s 1z
. . $30.0110 40.00 ... $5.50 Enclosed . .. 3
City State Zip $40.0110 50.00 . ... $6.50 Total Enclosed ... $ :
EN995  $50.01 and above ... $8.00 All payments must be in U.S. funds

P |7
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Electronics Now, September 1995

o
<]

DC/CAD

introducing. ..

THE TERMINATOR

Super Hi Der_lsiz Router
(Complete with Schematic & PCB EDITOR)

Features the following powerful algorithm & capability:
s No copy protection /\)NC\NG
® Rip-up Retry = ANNS\O'(\ONP\\-
® Pre-routing of SMT components \ pRO tOR-

. , OFFER indows
® User defined strategies DC:CAD 5 52‘500)
® Real-Time clean up and via minimization \ N‘,"‘" es?'g

A price "
® Gate & Pin swapping
® 1-mil Autoplacer and Autopanning
s Two-way Gerber and DXF
= Automatic Ground Plane w/Cross-Hatching
s Compiete w/Schematic & Dolly Libraries
» Optional simulation capability & enhanced mode for 486 users

& Gate & pin swapping

* PCB LAYOUT SERVICE AT LOW COST *
LEASE PROGRAM & SITE LICENSE AVAILABLE

gn
Computation

81 8733 (FAXD
" DC/CAD . . . The focal point of future CAD marker "

ll=77l State Hx%\!}}vs;%g
(908) 681 “TI00E (508 6

MWi

IS NOW AVAILABLE!

Hundreds of LASERS, LASER experiments,
plans, LASER light-shows, books, hard-to-find items,
all at surprisingly affordable prices.

Call for your free copy today !

(909)278-0563
ALSO USE OUR FAX-ON-DEMAND CATALOG

(909)278-1225

24hr catalog, call from your FAX machine.

< ATTENTION CABLE VIEWERS <«
CABLE VIEWERS.. .get back to your BASIC Cable Needs

Call 800-577-8775

For information regarding all of your BASIC cable needs.

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT

** PRICE

> EFFICIENT SALES AND SERVICE
“* WE SPECIALIZE IN 5, 10 LOT PRICING

% ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS)
+ ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

BASIC
ELECTRICAL
SUPPLY &
WAREHOUSING
CORPORATION

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.5.W. to defraud any pay television operator an we will not assist any company or individual in doring the same.

“Reter 1o sales personnel for specifications.

P.O. Box 8180 s Bartlett, IL 60103 8 800-577-8775

CIRCLE 285 ON FREE INFORMATION CARD
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Call and place your order today! 1-800-276-2206

B.G.MICRO, INC.,Mm:

Our Infernet address is BGMICRO@IX. NETCOM COM Lol Orders 214-271.5546

Throw your keyboard away because after you've tried ours, you'll burn
yours, anyway. This baby feels great. 101 keys- manufactured by one of
the top OEM's in the United States. Ever hear of DEC? That's right, this
Digital Equipment Corp. model number RT101 is UL and CSA approved.
The keyboard comes ready to addtess a PS-2, orwith an adapter, an AT

AT adapter.......(6 pin mini din female to 5 pin din male)................ $1.49
RT 101 keyboard................... Brand new in the box..........coeu..... $15.95
N DO N o

GOOD THINGS COME IN SMALL PACKAGES"
This little switcher sure is a good example of that.
It only measures 5-1/2"L.x3"Wx2"H and puts out a
full 2 amps at 12 volts. 110 or 220 volts AC input.
|EC receptacle input-Barrel connector output 4

UL-CSA approved. Price is small too.
For lap-tops. $8 ° 95
DO

30 pieces. Tamper proof
screwdriver bits set. Includes,
hard to find, #7 Torx-type bit.
More tools on page 11

15.95

TOA-TP-30

COMPUTER IT'S A MAN THING

BACK UP You talk tool man.... Hang this roll of
7.2V nicad 100 I i ! black electrical tape on your belt
Mah Brand new H ’ﬁ and be the envy of every tool master
Fresh date code olit] in your neighborhood. It's a full 1-1/

: 4" wide and 140 feetin length. Made
While they last in the USA.

Charge it.... $§1.79 $1.49 a roll or 2/$2.50

B2 299328 P

R A ¥ X

214-271-2462

DRAW YOUR OWN |
CONCLUSION......... w

MiCROG

What would you pay for a program that 9
features over 300 pieces of clip art,

plus over 80 maps, and 15 forms?
Windows draw LE is a full feature
drawing program, easy enough for the
novice, and professional enough forthe
seasoned user. With this fabulous
program, you can fit textto a curve,
rotate textin increments as small as

samivesi §dition

onedegree, blend pictures, change

colors, and on, and on, and on. 200
page manualincluded. Ridiculously
lowpriced. ...

User’s Gulde

Digital Panel NMeter
PM-128 3-1/2 Digit LCD

FEATURES:
200 mV full scale input sensitivity
Single 9VDC operation =
Decimal point selectable
13mm figure height (Approx. 1/2")
Automatic Polarity indication
Guaranteed zero reading for 0 volt input APPLICATIONS:
High input impedance (>100M ohm) | Voltmeter ~ Current Meter

SIZE: 68mm X 44mm Thermometer Lux Meter

_5/8" ] " PHmeter Capacitance Meter
2-5/8" X 1-13/16 dB meter LCR Meter
Watt meter  Other industrial &

NEW PRICE $9 [ ] 9 s Domestic Uses

LCD DISPLAYS--OPTREX 2X20 DMC 20261
8 Bit ASCII Input Dim. 4-9/16" x 1-7/8" x 3/8”
Char. Height .19"
OPTREX 2X40-DMC 40218 8 Bit ASCII Input

Dim 7-3/16" x 1-5/16" x 1-3/32" Char. Height .19"....... $9.95

LINUX ON CD ROM

OPERATING SYSTEM FOR UNIX
ovices and gurus alike. Come on, join
the fun, delv into the world of UNIX and
discoverwhat everyoneisraving about.
Load the 4 CDs, then grab the 208 page
manual, and begin the excitingjourney.
These CDs include complete Linux
archives, complete GNU archive,Kernel
sources, DOOM (the game), Slackware,
 X-Windows, and much more. 27.95

yersioh

FM Wireless Mike Kit
Powerfull 2 stage, wireless mike kit trans-
mitts over 1/2 mile (up to 1Km in the open)
Tunable to the upper part of FM broadcast
band. Circuit does require the ability to
“Tweak" RF circuits by stretching or compressing coits.
With mike & 9V battery clip.
Operates from 6-12V DC. 2-3/4"x5/8"x1/2" KIT-03

$4.00 po age e pa aila

DIVIDER NETWORK RESISTORS FOR MAKING YOUR OWN DC
METER FORABOVE.

We have gathered up thousands of cry-
Switching Power Supplyjstalsinthe last 10 years. Some we don't
145 watts - gomp|ete|y enclosed  [know the value, because they have a

w/fan - UL & CSA Approved manufacturers number,some are plug-in,
INPUT: 110/220Vac — some cut lead, and some are even the

ones we sell in our crystal section, but

+5V @ 18 amps one thing we can guarantee, if you buy
+12V@4.2amps one or more of these crystalmanias, you
-5V @ .3 amps will be completely satisfied or you keep

) the product and we will refund your pur-

-~12V @ .3 amps chase price (less shipping). (Refund lim-
Measur: ited to $10.00) Yeah, yeah, | know you

res:
5-15/16"x3-3/8"x5-7/8" J don't know what you are getting, but each
dollars worth contains at least one
3.579545 color burst crystal (retail
value $.60) CRYSTALMANIA 14/$1.00

$15.95  Fi

DTK TURBO XT MOTHERBOARD COM-
PLETELY LOADED--640K RAM $15.95

When you saw the above headline we bet you
thought you had quantum leaped back to 1987. This
is not exactly the leading edge in technology, but
there are still uses for this tired old uncomplaining
work horse of the computer world. These DTK turbo
motherboards were renowned for their high reliability |
and ease of use. These boards were carefully re-
moved from new systems and fully tested. Allrams
are socketed and we are selling the complete board
for less than the cost of the ram. All ram 100 NS
(18-41256; 4-4464; 2-4164) Switch configuration
provided with each board. Complete satisfaction | #
guaranteed. 10 Mhz.

Get'm while they last 315-95

CIRCLE 220 ON FREE INFORMATION CARD

www americanradiohistorv com

Our free catalog features over 1500 items including IC’s, eproms, cables, crystals, transistors, and much more.
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Electronics Now, September 1995

In recent independent tests Gool-Amp
i proven hetter than electroplating.

(For 50 years we've said Cool-Amp is “equal to” electroplating in performance. |t is befter.)

cooI-AmE GConducio-Lube

micro-0HMS

Elapsed Time

From the report:

*...compare the conducting properties of Cool-Amp silver plat-
ing rt:)ompound with factory silver elctro-plated bus and bare cop-
per bus.

“The test results indicated that the contact resistance of the
Cool-Amp plated bus connection was Slightly lower than that of
the electro-plated bus connection and much lower than that of the
bare copper bus connection. The final temperature at temperature
equitibrium of the bus connection employing Cool-Amp was Slight-
ly lower than that of the electro-plated bus connection and the bare
copper bus connection...”

micro-0HMS

Current in Amperes

From the report

*...compare the conducting properties of Conducto-Lube lubricant
with factory lubrication and non-lubricated connections on an air
switch. [dentical test setups and procedures were used for each test
s that comparative data could be collected and the relative perfor-
mance of each type of connection could be quantified.

“The test results indicated that the contact resistance of the switch
employing Conducto-Lube was generally lower than that of the facto-
ry lubricated switch and the switch that used no lubricant.”

Gool-Amp

How it works:

* Applies on the job. Application is
simple. Yet Cool-Amp adheres
permanently. As tests show, it is

better than electroplating.

* Minimizes overheating and

power loss by silver plating high

amperage connections.

* Saves time, reduces mainte-

nance. Cool-Amp is so simple to A - 'E!’;';‘l'_‘:;“'““
apply on the job. It assures maxi- adivatpholing p;[m,
mum COﬂdUC'[IVIty fOI’ COppBI’, I}|a|g§ aﬂpmx|m3|_ﬂ|||
brass, or bronze contacts and pre- 6,000 square inches,

vents losses due to oxidation.

Gonducto-Lube

How it works:
| *Thisis the conductive lubricant;
highly conductive because it con-
tains pure silver.
» Originally developed to lubricate
switches, to the point tension can be
adjusted to factory specs allowing
full rated capacity of the switch to be
maintained at all times.
Al s e continued f
it expland-from switches and break-
Conducio-Lube and ers—to any application where a con-
esiablishing a circuit. ductive lubricant is needed.
Phola shows low .
vollage (115 VAC) continuity m&*ﬁ;ﬁmﬁm Iﬁm;
throagh container. January-March, 1994, Evaluation of plating thicimess of

Cool-Amp was performed by Surface Science Laboratories
of Mountain View, Califomia,

CROL-AMP  _(Zn

Cool-Amp Conducto-Lube Company
15834 Upper Boones Ferry Road
Lake Oswego, Oregon 97035

Order factory direct:

503/624-6426, Fax 503/624-6436

[1]
o

CIRCLE 228 ON FREE INFORMATION CARD
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MCM Electronics is the
comprehensive source for

all of your service needs.

We feature the entire line of
TENMA Test Equipment, along
with Fluke, B+K, Hitachi and
Leader. In addition, we stock
a huge selection of repair
parts including belts, idler
tires, video and audio

heads and over 10,000
semiconductors. If you service
electronics, we have what you
need. Discover for yourself the
MCM Electronics difference,
call for your free 332 page
catalog today.

j (3]

MCM ELECTRONICS™

650 CONGRESS PARK DR.
CENTERVILLE, DH 454589-4072

A PREMIER Company

CIRCLE 199 ON FREE INFORMATION CARD
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BeanFCC

LICENSED

ELECTRONIC TECHNICIAN!

Earn up to
$60 an hour
and more!

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
5 FCC License or money refunded. Send for
t FREE facts now. MAIL COUPON TODAY!

ECRIY
[ PR P ]
CONSUMERTRONICS
2011 Crescent Dr., P.O. Drawer 837
Alamogordo, NM 88310
Voice: {505) 439-1776, 439-8551;
8AM - 7PM MST, Mon - Sat

: (505) 434-0234, 434-1778 (orders
only; if you get voice, enter "#11 #11° any ime); 24-hr

mmfsm (relates directly to your
order or prospective order): Yues. and Thurs. only.
10% 15% 01 | dd $5
fotal %m emns in stock. VISA, MCard OK.

No COOs of “bift me"s. New Catalog (200 + oHers) $2 w/|
order, $5 wh (chack or M(]gA Since 1971, As
seen on CBS "60 Minutes,’ Forbes, eiC. By John Wiillams
- former Lockhead Senior Engineer, NMSU CS Professor,
DOD Eleclronic Weapons Englnuar, NtH Heatth Physiclst.
Yranted: 7 MAC ttx, PC488, batter - buy, trade.

*All software supports all IBM-PC com-
patible xB88 systems {8088 - Pentium)

i
ereXmittarsJammers/Blastors o
lance ¢ EM L|Wnponrxt:ounlumnlum &N

ph iteHierony Crystal R
& Volce Disgulsers ¢ Phons Color Boxes ¢ DTMF Ds-
coders ¢ Lineman’s Handsets ¢ Bug & Tap Detector/]
Blaster @ CarjackXidnap Foller @ Hearlng Assistor ¢
Shriek Module ¢ TENS @ 5th Sense Communicator ¢
Subliminal MixerAmp @ Levitator ¢ Voriex Generator
@ Nolse Cancelling System ¢ Ultrasensitive Sound/|
LIghIREMF Deteclors @ Electronic Dowser ¢ Laser
I ¢ Bacteria Detaction Kit - more! See our New Cal | Il

We designbuildbblaintep: ity £onsult on
any devico‘syslemmcessrpmlect - electricaltlectronle/|
phonetomp lcalbptic for bUS!-

STOPPING POWER METERS
As reported on CBS “60 Minutes™; How certain de-
vices can slow down - aven stop - waithour meters -
while loads draw tull powerl Device simply plugs Into
one outlet and normal lvads Inte other outlets. Also de-
scribes meter creep, overioad droop, etc. Plans $29.
t External magnetic ways (applied to
¢ meter Rself) to siow down and stop watthour meters
whils drawln?{ full loads. Plans. $19. KW-HB
METERS: How watthour meters work, calibration,
emor modes (many), ANSI Standards, etc. Demand and
Polyphase Meters. rimental resufts to slow and
stop meters by others. $19. Any 2, $31

AUTOMATIC TELLER MACHINES
ATM crimes, abusas, vulnarablfities and defeats ox-
Eoudl 100+ methods detalied, Include: Physical, Reg.

. clpher, PIN compromise, card counledelﬂn?. mag-
netic stripe, false front, TEMPEST, Van Eck, lapping,
spoofing, Inside job, super-cool, vibratlon, pulse, high
vottage - others. Case histories, law, countermeasures,
detalled security checkiist, labeled Intemal photos, fig-
ures. ATMs contain up 1o $250,000 In cashl Recent
$350,000 ATM crime spree still unsolved! $38.

CREDIT CARD SCAMS
Cardholders, merchants, banks sutier § Billions In
losses annualty because of credh card fraud. Describes
every known means of credit card fraud and scams.
Protect yourselfl $29.

CONS, SCAMS & SWINDLES

Cons & scams and related swindies fleece Americans of
$100+ Billion per year! The most comprehenshe sur-
vival manual on cons & scams of all kinds - from the
classic to hi-tech. Details on 100s and thek many varla-
tions, and countermeasures. Protect yourseit! $38.

STEALTH TECHNOLOGY
Pollce radar Is fascinatingl it also has emor rates of 10-
20%} Every known error mode - steaith method and ma-
terial used to minimize radar reflections - tactic and
§tmeqy to fight unjust radar Hckets Sthat cosl you

100s In Insurance and risk cancellation) - methods to
detect and Jam signals - fuity described! $29.
SECRET & SURVIVAL RADIO
Optimum survival and security radio equipment, meth-
ods, freq allocations and volcetlata Scramblingéncod-
Ing. Includes small recelversAransmitters, telemetry, an-

nessher need. C ity gl
Describe and Include $30 pre-engineering lee (does not
obligate you). Time and cost estimates In 7-10 days.

The HACKER FILES
om‘)mvon of 100s of the best arficles wntten (in
ASCIl) by top hackers & phreakers. Covers every major
toplc in hackerdomi 3 HD Disks® $59.

COMPUTER PHREAKING

Describes in detail how compulers penetrate each other,
and how VIRUSES, TROJAN HORSES, WORMS, etc are
{mpl d. Dozens of p crime and abuse
methods and countermeasures. Includes disk filled with
hacker text files and utilitles, and the legendary FLU-
SHOT+ protection system (Ed. Choice, PC Ml?'lllnll.
BBS advice, password defeats, glossary - much morel
Manual + Disks* $39.

|m ond VAN ECK PHREAKING
avesdropping on 1Y and compuler video signals using
an ordinary TV described in detall. Includes security in-
dustry reports. Range up to 1 KM. Plans include both
the Consumerironics and the original Yop Secrel ¥Yan

Eck designs| $29.

| CELLPHONE MDDS
See our Catalog for our Infamous celiphone modifica-

tion guide (m?

makes - 10 times more info than competilor's *guide*).

(D?“fpeclll Projects (above) for up-to-date hardware/

software).

VOICE MAIL HACKING
How Voice Malt Box (VMB) systems are used and the
specific ways they are hacked. Includes ASPEN, MES-
SAGE CENTER, BIX, GENESIS, EZ, SYDNEY, PHONE
MAIL, AUDIX, CINDY, CENTAGRAM, SPERRY LINK,
RSVP, etc. Absolutely required for all users, sysops and
security personnell $29.

| PBX HACKING

,000s of PBXs are hackea lo the tune of § Billion:
While *VOICE MAIL HACKING® detalls how VMSs are
hacked for *phun® and profit - including VMS methods
for hacking PBXs themseives - *PBX HACKING® ad-

- detalled, comprehensive, covers all a))

tenna remote 9 and control, se-
curity, survelllance, and ultrasonic, fiber-optic and Infra-
red commo. 70+ ckcult plans, tables. $29.

HIGH VOLTAGE DEVICES
HV devices plans: Stun Gun, Taser, Prod, Cans,
Flagher, Blaster, Zapper, AudloRFRadar Jammer,
Jacob’a Ladder, Plasma & Van de Graaft Gens., Fence
Charger, Geiger Counter, Ozone Gen., Fish Stunner,
Plant Stim., Kirllan, moret All plans for only $28.

UNDER ATTACK!
Electromagnetic Intertersnce and Etectronic Weapon
Attacks cause: Cancer, birth defects, and profound psy-
chol _'d' neurdlog al, cardi I’ Iam‘lI Immune
system disorders| Destructive to peopls, animals, plants,
squipment! Includes Amufsfg%m[ﬁmﬁ
éwe Investigated)! Includes how to verify and pinpol
M! and electronic attack sources, and specific counter-

measures. $29. EM B Alull.eﬂﬂ'lﬂx Tutorial
and plans for powerful E&cmom ETIC WEAPONS

and LAB DEVICES. Optimum clrcults, freqs, wavetorms,
duty cycles, Intensities. Thorough. $29. Both $49.
RADIONICS MANUAL
Exciting efectrical, electronic, electromagnetic therapeu-
fic, diagnostic & preventive devices (mostly experimen-
. History, descriptions, pians {dozens), avallabllities

of Radionlcs Davices from earty 1o modem. While drugs

cost $ Hundreds, electricity costs pennies! $29. HEAL
LF: Plans for 3 major electronic therapeutic

devices of types approved by FDA. $19. Both $39.

CRYPTANALYSIS TECHNIQUES
Five powerful menu-griven crypto programs Qn .COM and
BAS source code) to analyze, decrypt “secure® ci-
p . Worked-out pies. R b yes-
tigious “Computers & Security.” Manual + nm-‘ 9.
2]

an ORDER of the MAGNITUDE

e mosi comprehensive, hard-hitling, hi-lech sur-
vival book ever writien! Topics Include electronics,
computers, energy, 3 L revenge,
alarms, etc to survive lo?ay's dangerous world. We all
face increasingty financially and physicalty brutal imes|
Fleld t use ol various threal and

dresses ALL Issues relating to PBX hacking, including
C { Can yourb or agency afford a
$90,000 gmono fraud loss {the average loss due to
hacked PBXs)? As described in Forbes Magazine. $29

||PHREAKING CALLER ID & ANI

Details on how they work and dozens of effective ways

P St -g'r In
conflict environments and scenarios. $49.
ROCKET'S RED GLARE
How to design and bulid solid-propellant amateur and
survival rockets. Emphasis on formulation, manutacture,
Instaflation of propeliants, molors, igniters, etc. Includes

of deteating Catler 1D, ANI, *69. *57, and Cait B ']
and *67. Also describes Caller 1D, Orangs, Belge,
Cheess and CF Boxes, ESS, SS7, E-911, varous
CLASS services, CNA, NON PUB DA, CAMA, DNR,
BOO-ECR, Diverters, Extenders, Contrex - more. $29,

|| Beyond PHONE COLOR BOXES
Dozens phone color ooxes desci - manz TCURS.

| Forwarding, (:ontmnclnl, Phreak History,
Glossary, Diverters, Extenders, lLoops, REMOBS,
k Bridging Heads & Cans, Optocom, 3rd Party and many

other non-box methods - more. $39.

ROBOFONE AUTODIALER
Poweiful, versatie, menu-driven “Wargemes™ autodi-
aler lets you dial any quantity (up to 10Kg or mix of local

fong distance numbers In any order, over any length of
time, whether busy or answered (your choice) and log
the times, commands and results to monitor, printer
and-or disk. Quick-dlal directory of up to 600 numbers.
BUSY redial options. Direct modenelcummand and con-
trol. Afl Result Codes, including VOICE and RINGING.
Optional shell to terminal program upon CONNECT. Exit
to menu of DOS (for balchlng?. Manual + Disk® $29.

st of avallabl and the design of
launch pads and test beds and thelr electronics. $29.
RIKS: How firecrackers (M-80s, blockbust-
ers, chemy bombs), smalt rockets, volcanos, fountalns,
sparklers and safety fuses are made and colored.
Simple, cheap, common ingredients. $9. Both $38.
SAVVY DRIVING
Detalled, DI manual d 100+ tactl-
cal and strateglc driving tips. Includes how to avold and
evade criminals, avold and evade head-on collisions and
other accldents, properly react to accldents, emergen-
cles and police pullovers, avold tickets, minimize Insur-
ance premiums and loss risk, prepare for trips and op-
timize routes and long-distance driving, optimize
parking, more. For all drivers - beginners to pros. $289.

ULTIMATE SUCCESS MANUAL
Underpald, overworked, harassed or sbusad? Victim of
office politics? Stuck In a dead-end | an't find 2

00d job? Expect to be laid ofi, fired or transterred soon?
he ultimate no-hoids-bared, looking-after-#1 Machia-
vellian techniques to find, obtain, optimize and keep t

|

=3
.
a
a
&
-
(%!

g Or, Call 1-800-932-4268 Ext. 210
([)’r----------------------
51 COMMAND PRODUCTIONS
o1 FCC LICENSE TRAINING, Dept. 210 !
§! PO. Box 2824, San Francisco, CA 94126 1
§ : Please rush FREE details immediately! i
Wy NAME _ - !

I ADDRESS - - :
62.L (0] g T STATE zip

B8o!d for aduoational purposes only

jobs, pay and benefits. THE RULES OF THE GAME FO
A GA&EVWITI!OUT RULES| From resume to CEQ. $29.

F
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CircuitMaker

The Ultimate Circuit Design Tool
But don’t take our word for it

“BRAVO! Incredible graphics, flexibility and “Very Intuitive!”

Selecrion of components. I regret having wasted Mike Grover, STS Production
time and money on your competitors product.”
Owen Bordelon, Lunar Technology Corp.

“This is an incredible product.”

Michael Boberski, Vanderbilt Univ.
“I have played with CircuitMaker all weekend

and haven't found a single problem. I was able
to produce usable work 1 hour after setup!”
Joseph Bouche, Amherst College

“CircuitMaker really shines in the simulation phase...”
Macworld Computer Magazine

Comprehensive
Device Library

Version 3 features a new, state-of-the-art device
browser which greatly simplifies the task of

® organizing and selecting devices. With its newly

e expanded device library, CircuitMaker now ships with
| more devices (at no additional cost) than any

! competing product. If you need a device that isn’t
|

S3iTe '_"z";r_-_‘-igﬁl:

C Analysis (3)
[#51xe--720.00 Xp:-1.500 a-b; 780.0w
“va. 1245 Te 7.016  avB: 5.131

B

viie

Tes5 WY/ Dav

provided, CircuitMaker provides industry standard
SPICE import and a powerful Macro capability to

5 enable you to create new devices, CircuitMaker

‘ﬂ provides you with the tools to get the job done right.

N

Bef=Crownd X+130aV/Dlv

AC Analysis [4
12 R Printed Circuit Board
= = — 1 Netlist Output

‘ ] The new PCB output capability helps you
complete your design cycle, by generating a netlist
that can be imported into any compatible PCB
program. This is not a costly “add-on” product. It
comes standard with every copy of CircuitMaker.

Tevoicage (V)
Trvoltage ()

Raf-Ground Xmtime(s)

Professional Analog, Digital e A
Schematic Layout and Mixed-Mode

This easy to use layout tool is Sinmulation

unmatched. It includes man "
e i LS many CircuitMaker's SPICE3 based analog
advanced schematic editing 1 :
o . F simulator provides fast and accurate
features not found in similar 1 ! o
simulation. New SPICE sub circuits
programs. These powerful . s : 3
: . allow mixed-mode simulation with all
features minimize the time and . . L.
: . : base level digital devices. Digital
task associated with drawing a 4 el .
. ] simulation is live and highly
schematic and insure a profes- ’ . ) . .
; - interactive. This powerful simulation
sional looking final product. SN . ;
. . . trio is tightly integrated into one
Printout and export options are . b o
package and will confirm your circuit

IR ERQuand feulis Ais of fie designs with accuracy and ease
highest quality. But that's what & Y i

people have come to expect from
CircuitMaker.

To order or request
additional information
call 800-419-4242

= 5 53
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(=]
&

Tel: (305) 974-6864

POPULAR |.C.s POPULAR CMOS

iy Gateway Products Corp.

1 AMP SCHOTTKY J Germanium Diodes
"

bR LMa20....d5¢ Wcmone:::zs.; 1NS817 .. 1A220V...20¢

Deal ‘G5': 18 pcs tolal,
(6pcs of each).....$2.50

CD40138..35¢ | IN5818 ... 1A/30V...23¢
NEdza. 8% CD40178..35¢ | 1NS819 . 1A40V . 24¢
LM741... 45¢ e gz Deal "Y4" 9 pos total,
Deal “U3": 12 pes fotal, CD40698 .. 35¢ A(3pcs of each). . $2.00

Please mail orders to:
P. O. Box: 93-6397
Margate, FL 33093

3mm (T1)
Diffused LEDs

&mm (T1 3/,)
Diffused LEDs

.9¢ .
Deal 'L.3": 30 pcs total, § Deal 'L6": 30 pcs tofal,

2pos of each)....$5.00 & peal V2" 14 pes total,
RADIAL 'LYTICS' R(2pcsof each)....$4.00

3 AMP SCHOTTKY TRANSISTORS
<=(:D$

DIODES

Deal 'A2’: 40 pcs total,
(5pcs of each).....$3.00

RADIAL 'LYTICS’

7908.

100uF/25V ....8¢ R 78L05 & 78L12)....$3.50
220uF/25V .....9¢
330uF/25V ... 10¢
470uF/25V .. 11¢
Deal "A7": 40 pcs tolal,

(5pcs of each)....$4.00
> SOLDER ROLL

10pcs of each)...

POWER DIODES
—{

1UF/SOV.....5¢ K'Voitage Regulators || IN5820...3A720V...32¢
2-uF/S0V ... 3¢ e o ore | inss21 - 3a30v 3¢
A = 3 7808, 1N5822 ... 3A/40V... 40¢
10uF/50V .......6¢ ;g}g Deal ‘'Y9": 9 pcs folal,
22uF/50V ... T¢ 7818, (3pcs of each).....$3.00
33uF/50V ......8¢ L

Deal ‘N8": 60 pcs total,
(10pcs of each)...$3.50

10pcs of each)...$2.50‘(10pcs of each)...$2.50
CERAMIC DISC More Ceramic Caps
(Al caps rated 50V) (All caps rated 50V)

270pF

|

More Transistors

10uF/25V .......5¢ 1N4001 ....1A/50V.....
22uF/25V ......5¢ 78L05......35¢ | 1N40O4 ...1A/400V.... 4¢
33uF/25V .......6¢ 78L12.......35¢ § 1N4007 ....1A/1KV .....5¢
47uF/25V ....... 7¢ Jj Deal ‘J1°:10pcs (Sea of

Deal 'P7": 50 pcs total,
$2.00

IN4728A....3.3V.....6¢ N 1N5401 . 3A1100V... 7¢
: 1N5404 ..3A/400V .... 8¢

1N4739A .91V ....6¢

1N4742A ... 12V ... 6¢ | INS408 .. SATKV....9¢

@3 2N3055......52¢

£S5 TIP31C ......40¢
/

. SN63/37 1N4744A . 15V ... 6¢ J| 6A10.......BA/100V..20¢
032" dia 1N4746A ... 18V ......6¢ f| 6A100.....6A/1KV ... 30¢
1Lb Roll Deal 'Z5: 30 pcs total, § Deal "H8": 25 pcs tolal,

(5pcs of each).....$2.00 M (5pes of each).....$3.00

B $10.00 minimum order. We accept VISA, MC, MO, Check, C.0.D.-Cash. Please add $4.00 for shipping & handling (foreign addresses: $8).
) C.O.D. charge is $5.00. Florida addresses add 6% sales tax. Hours: 9AM to SPM. All premium quality parts. Send for your free Catalog.

Deal ‘R4": 40 pcs fotal, § Deal ‘RT": 40 pcs lotal,
2N2222A ...30¢ [R(Spes of each)....$2.50 & (5pcs of each)....$2.50

........ TANTALUM CAPS ] MONO CAPS....6¢ea
"""" 1uF/35V....... 18¢
...... 2.2uF/35V....20¢ O1uF/50V  .047uF/50V
o9 10uF/35V ... 35¢ 022uF 50V AuF/50v

Deal *T6": 15 pos total, | D&l 'BS": 40 pes folal,
(5pcs of each).’:).(.:.$3.50 (10pcs of each)...$2.50

Togg'e Switches 1/4W 5% Resistors

Miniature size
1/4" Panel hote ] 10. 47, 100, 470, 1K, 4.7K
Deal ‘WZ2': 120pcs total,

........ SPDT...56¢
on-off-on .. SPDT ... 62¢ (20 of ea above)...$2.50

...... 40¢ ....DPDT ....68¢ —{N

T:E};Z)m % ...DPDT ....85¢ § 10K, 47K, 100K, 470K, 1M
T Deal "S3": 8 pcs total, | peal 'WS': 100pcs total,
TiP125....... 2pcs of each).....$5.00 A (20 of ea abovep‘.:..$2.50

MPSH10 ... 10¢

CIRCLE 216 ON FREE INFORMATION CARD

Radiotelephone - Radiotelegraph

F c Commercial

License

Why Take Chances?

Discover how easy it is to pass the exams.
Study with the most current materials available. Our
I Homestudy Guides, Audio, Video or PC "Q&A" disks |
make it so fast, easy and inexpensive. No college or
] experience needed. The new commercial FCC exams |
have been revised, covering updated Aviation, Marine,
Radar, Microwave, New Rules & Regs, Digital |
Circuitry & more.We feature the Popular "Complete
Electronic Career Guide". 1000's of satisfied customers
| Guarantee to pass or money back. Newest Q&A pools. |

I Send for FREE DETAILS or call |

ceecceo--1-800-800-7588 ________
WPT Publications
I 4701 N.E. 47th St. |
I Vancouver, WA 98661 [
I Name l
! Address :
I City St. Zip I
1-800-800-7588

e |

Cadaa@iNT RO

RELAYS * LIGHTS » MOTORS

N B A

TEMPERATURE » PRESSURE « LIGHT LEVELS » HUMIDITY

SWITCH POSITIONS » THERMOSTATS - LIQUID LEVELS

MODEL30.........$79 | MODEL4S........$189

* PLUGS INTO PC BUS
» 24 LINES DIGITAL 1/O
» 8 CHANNEL

S BIYA/D/ WN
* 12 BIT COUNTER
+ UP TO 14K SMP/SEC

MODEL 100.......$279 -02 ....$179

12 BIT 180 KHZ A/D * RS-232 INTERFACE
* 4 ANALOG OUTPUTS * TRMS, 20 AMPS

‘vfﬂ 4 | * 3 TIMER COUNTERS . 12 8ITA/D
HY 2 -uopenaL/O - v * OPTO-ISOLATED
* COMPLETE DMM

MODEL40.........$99 | MODELT70........$239

* R$-232 INTERFACE * RS-232 INTERFACE
T XA e * 28 LINES DIGITAL /0 r < 18 BIY A/D

e K | 8 ANALOG INPUTS . Y Y

o * PWM OUTPUT 1o < UP TO 60 SMP/SEC

Prairie Digital, Inc.

PHONE 608-643-8599 - FAX 608-643-6754

846 SEVENTEENTH STREET - PRAIRIE DU SAC, WISCONSIN 53578

CIRCLE 329 ON FREE INFORMATION CARD
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Remember the
fun you had
when you could
do it yourself?

YOU
STILL

Let Skyi' on help.

Largest inventory of
DISCOUNT SATELLITE TV PRODUCTS
all ready for FAST shipping.

Complete systems ¢ Upgrade packages.
Full line of dish antennas, receivers, feedhorns,
LNBs and actuator arms.

30-50% savings with SkyPac®* programming.
18" Mini-dish systems and accessories.

Tools » Commercial Equipment ¢ Books ¢ Software.

It’s MORE than
a catalog!

Comparison Qharts nen
Product Reviews b~
Tech Tips

Skyisibh® e 1046 Frontier Drive * Fergus Falls, MN 56537
International 1-218-739-5231 » Fax 218-739-4879
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(i) A QUALITY SATELLITE

SCPC AUDIO RECEIVER

AT AN AFFORDABLE PRICE

SLPL
.9 g0

of vouum
UNIVERSAL

UNIVERSAL SCPC-100 AUDIO RECEIVER

2518

SCPC AUDIO AECEIVER

Tum e powEn .
o

COWN  Tume  Miw  tatie

SERVICES ON SCPC RADIO

ALL SPORTS - NEWS NETWORKS - AP - UPt - RADIO NETS - HOMETOWN SPORTS
- TALK SHOWS - MUSIC (CLASSICAL, JAZZ, ROCK) - MAJOR RADIO STATIONS -
FINANCIAL NEWS - NEW, QUICK LOCATOR CHANNEL GUIDE FURNISHED - OVER
430 CHANNELS AND GROWING!

FEATURES OF THE SCPC-100

MICROPROCESSOR TUNING, EASY TO TUNE - 50 CHANNEL MEMORY RECALL -
WORKS WITH 950-1450 SYSTEMS - 3-MINUTE HOOKUP - 1/2° DISPLAY - C AND
Ku BAND SCPC - DOES NOT DISABLE VIDEO IN USE - USE WITH HI-FI SYSTEM -
RECEIVES ALL SCPC CHANNELS - SIMPLE TO USE - TUNE ALL "HIDDEN" CHANNELS.

RETAIL PRICE $399 + saH

UNIVERSAL ELECTRONICS, INC.

4555 GROVES RD., SUITE 12, COLUMBUS, OH 43232
(614) 866-4605 FAX (614) 866-1201

ISIS is an EASY to use
schematic drawing tool

Auo routin
X

| S g ©

e Full control of drawing
appearance

R4 SYSTEMS

1100 GORHAM ST. SuITE

NEWMARKET ONTARIO
CANADA L3Y 7Vi1

905 898-0665 FAX 905

PROFESSIONAL SCHEMATIC CAPTURE AND

PCD SOFTHARE FOR WINDOWS
oW PRICE

e

«%{'“

g o ARES for Wintiows - IR

@l PROVIDES all the

@l Convenience of Windows
& the POWER of CAD

Al Software

e Advanced routing

e Libranes, including SMT

® /nciudes Gerber Viewing

® Fast & Easy to use.

INC,

118332

FREE DEMOD
WRITE OR CAL
TODAY

898-0683

BBS 905 898-0508 (9600,8,N 1

-
VOICE CHANGERS!
ELECTRONIC KITS AND MORE!
® Tunes 88-108 MHz. " ® Miniature photo battery mounts gt on
® Powertul 2 stage audio ampifier. oot board. (inchuded)
® Sensitive, picks up sounds af the © Tunes 86-108 MHz
level of a whisper. . ® Up 1o 1/2 mie range.
@ Up to 1 mile range. - ® Sensitive 2 stage audio ampifier, picks up
® Requites 9V battery, (Not incl) m sanha!lheladdam
SUPER-MINIATURE FM TRANSMITTER MICRO-MINIATURE FM TRANSMITTER
Super smak FM transmitter. Use with any FM broad- | Including the battery, this is the Worlds smallest FM
cast receiver. Easy to assemble, all chip (SMT) parts | transmitter. Use with any FM broadcast receiver. Easy
are pre-assembled to the circuit board. to assemble, uses pre-assembled circuit board.
XST500 (E-Z) Kit ... - $44.95 || XWB1000 E-Z KIT ..o
© Dial your phone from anywhere @ Transmits a continuous beeping tone.

and hsten tothe soundsin- ® Adjustable from 88

side your home. fo 108 MHz.
©® Two digit Touch Tone code @ Up 1o 1 mile range.

for secure operation. ®Works with any FME__
TELEPHONE SNOOP broadcast receiver.
Call home fi code,
o st eato% | TRACKING TRANSMITTER
on without ringing the phone, verifies code, then acti-
vates for one and a half minutes.

Cycles, automobies, games of hide and seek, and contests.
XPS1000 (C) K

® Digital voice changing: male to
femala, female tomale, adult to
child, child 1o adult

® Maintain anonymity on any cal. N
® Button for normal operation. \,

male, female to maje, adult to child,
chid to adut

! | ® Use with any modular phone. ’
b ® 16 levels of voice masking. o’
® 16levelsof voicomasiing. \ " |'® Conmects between handset and phone.

VOICE CHANGING TELEPHONE VOICE CHANGING ACCESSORY
STOP THOSE ANNOYING TELEPHONE CALLSI} STOP THOSE ANNOYING TELEPHONE CALLS!

Sound older and tougher when you want to. Not a kit.] Sound older and tougher when you want to. Not a kit.
Fully bied. Single phone operation only. Fully assembled. Use with single or multi-iine phones.

TRANSITION 2000 .......cc.ovvce . $89.95 J | TRANSITION 2001 ..... . §69.95

XA NEDT ooy o5 pubhc e 1381
BEILECTRONICS, INC.
1270 E Broadway Rd. # 113, Tempe AZ 85282

Ony 0.7 by 24 inches, the XTR100 operates at voltages of 310
18 Vols and is ideal for use in locating lost modsl rockets, bi-

TOLL FREE ORDER LINE:
FAX LINE:
ASK FOR FREE CATALOG OF OUR PRODUCTS

WE ACCEPT VISA, MC, MO, COD
SHIPPING & HANDLING EXTRA

BUY WITH CONFIDENCE FROM XANDI
* 30-DAY REFUND POLICY
* TECH SUPPORT NUMBER (602-894-0992)

® Up to 172 mile range

@ Miniature photo battery mounts
right on circuit board. A
@ Transmits at 143 MHz. ‘

® Amazing audio sensitivity, picks up
sounds at the level of.a whisper.

Including the battery. this is theWorids smalest crystal con-
trolled FM transmitter. Transmits to any scanner type re-
ceiver. Easy 1o assemble, uses pre-assembied circuit board.

XTL1000 E-ZKIT .......

sistor amplifier.
® Covers 110 2,000 MHz
‘Cclmadhandheldmt
© includes miniaure loud speaker
al.dommmddmaedsg\as

SUPER SENSITIVE BUG DETECTOR

When the XBD200 intercepts a signal in the 1 to 2,000 MHz
range, it emits a growt that increases 1o a high piiched squeal
as the signal sirength increases.

XBD200 (C) Kit .....

© Uninterrupted 800 to 950 MHz
coverage.

® Works with any scanner that
can receive 400 to 550 MHz.

800-950 MHz SCANNER CONVERTER KIT
If your scanner can receive 400-550 MHz, just add the
XLCS00 for uninterrypted 800-950 MHz coverage. It
converts all 800-950 MHz signals to 400-550 MHz so
ur scanner can receive them! Add our custom case

it for that *Professional” look.

XLC-CASE KIT
XLC900 (C) KIT .

® Smallest Phone transmitter anywhere!
® Tunes 88-108 MHz.
®No batteries required,
powered by phone line.
® Up to 1/4 mile range.
® Attach to phone line
anywhere in house.
SUPER-MINIATURE PHONE TRANSMITTER
Worlds smallest FM phone transmitter. Use with any
FM broadcast receiver. Easy to assemble, all chip com-
ponents are pre-assembled to the circuit board.

XSP250 (E-Z) Kit .. 834.95 |

® Use with any FM broadcast recefver.
Orbatmvysandnmmmm
@ Upto 1 mie range
aPowemMstageado

ampiifier.

MINIATURE FM TRANSMITTER
The XFM100 has a super sensitive microphone and is ca-
pabie of picking up sounds at the level of 8 whisper and
transmitting them to any FM broadcast receiver.

XFM100 (C) Kit

@ Transmit high quaity stereo 1o any FM
SieB0 recever.

| @ Buitin output levet monitor for

® ideal for use with personal :

CD player. 1
FM STEREO TRANSMITTER
Transmit full-bodied Hi Fi stereo to any FM stereo recaiver.
Separate iaft and nght inputs and gain controls. Includes
an output booster stage for greater rangs.

XPS-CASE KIT ..

XFS108 (C) KIT

1-800-336-7389
1-602-731-4748

CIRCLE 281 ON FREE INFORMATION CARD

www americanradiohistorv com

SEND MAIL
ORDERS TO:

XANDI ELECTRONICS
BOX 25847
TEMPE, AZ 85285-5647
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d Pluase mertion is)) CODE REOS
{Excluding Alaska, Hawali, & PR.) whon ordert =l
SHIP UP TO 5 1b. FOR ONLY $3%°/ 2nd DAY AIR

T ea S
The ultimate saving source Ca" 1 ‘800-325-2264 Prices are valid until July 31/95

Whilk Supplios Le
VCR ALIGNEMENT TOOL KIT Upto e
« 7 Assorted head & guide aligners r 14,0 60% Off
= VCR Head puller ctors
« Retaining ring reggove troni / On all
+ Spring hook ; : replacement
* Micro scrg D
: Hoxkey SEMICONDUCTORS Z9¢ { FLYBACK
« Fitled viny -
« Soft zippered case 2 Minimum . TRANSFORMERS
3 Reversable screwdrivers =T L requenc 10 pieces Order N
(Smail-Flat-Phitips) 49 A ﬂ P%vv\{l:r T‘:um“zo“ per ltem 63-0425 CURTIS-MATHES  471-05200 $19.00
+ Dimensions: 91/2'(W) X 1214*(L) & Order N° 50-888 63-0196 DAEWOO DCF-1577 11.50

— g (AF driver,VCBO : 180V, 1.5A. 100 hFE) 62-810  EMERSON 04-321-4002 14.90

-4 . ._, BD-135 (NPN-Si)  Repl. ECG: 373 63-0286 EMERSON 04-321-4003 12.50

ch HE“DS BD-136  (PNP-Si) Repl. ECG : 374 63-0189 GOLDSTAR 154-074R 12.50
Order N ;

rdel 63-460 GOLDSTAR 154-122E 11.99

243350  DAEWOO ‘{wms‘m' $16.50 {Voltage Regulators) Repl. 62-850  HITACHI 243-4391 16.50
p o 62-860  HITACHI 243-4401 13.99

24-2800 FUNAI 805901-05 16.50 Item No. 51 ECG N

240150 GOLDSTAR 4130504 1499 \ 62490  PANASONIC TLF-14617F 14.50

24-0475 GOLDSTAR 513209C 19.00 7805 (Pos VR, 5V, 1A).} ... 960 62-560 PANASONIC TLF-14530F 19.50

24-0275 HITACHI 545-7952/9781 16.50 7806 (Pos VR, 6V, 1A) ..] 962 62-601 PANASONIC TLF-14706F 19.95

24-0350  HITACHI 545-8321 35.00 7809 (Pos VA, 9V, 1A)....x \ ). 1910 63-0475  RCA (original} 1455864-501 19.95

24-0475  JVC PU-20850C 28.50 7812 (Pos VR, 12V, 1A} .. \ 966 63-0160 SAMSUNG FCC-1415AL 11.50

24.0550  JVC PQ-20014-B 32.50 7818 (Pos VR. 18V, 1A) ... .. 958 63-0203 SAMSUNG FCK-1415AL 11.50

24-2550  JVC PDM2008A 14.99 7824 (Pos VR, 24V, 1A) .. . 972 63-810  SHARP RTRNF-0003PEZZ  12.50

24-1750  ORION 1590000002 16.50 7905 (Neg VA, 5V, 1A} ... . 961 63-0126  SHARP RTRNF-0011PED  12.50

24-0650  PANASONIC VEH-0116 15.00 7906 (Neg VR. 6V, 1A) .... 963 63-840  SHARP RTRNF-0015CEZZ  12.50

24-0775 PANASONIC VEHS-0095 14.99 7912 (Neg VR, 12V, 14) 967 63-0112 SONY 1-439-254-13 12.50

24-0800  PANASONIC VEHS-0115 14.99 7915 (Neg VR, 15V, 1A) 969 63-0170 SONY 1-439-254-00 12,50

24-0900  PANASONIC VEHS-0385/0191  14.99 7918 (Neg VA, 18V, 14) . 959 630113 SONY 1-439-273-00 15.99

241075  PANASONIC  VEHS-0015 2000 7924 R, 24V, 1 971 63.0346 SONY 1-439-235-00/11/21  17.00

24.1200 PANASONIC  VEHS-0077 28.00 (Neg VR, 24V, 14) :

24-1375  PANASONIC VEHS-0146 28.00

24.3900  PANASONIC VEHS-0495 41.95 ROCK BQ.j;

24-2000  SAMSUNG 6900-370-011 14.99 .

24-1950  SHARP DDRMUOOO2HE21  16.50 Py, i

24-2625  SHARP DDRMUOOO4E10  35.00 ;

24-2100  SONY DRS84R 14.99

24-2300  TOSHIBA 70321991 14.99

VIDEO HEAD TESTER . ws** "

CONNECTORS D Sub Connector
F Male for RG 59/ Cable 4(0 « 25 Pins « Solder Type 22

* 1/4" ring included

; Order N°15-0976 ----Male
Order N° 15-0459 Order N°15-0973 ----Female
Minimum 100 pieces Minimum 10 pieces per item

To determine whethe 0 head is in
good condition e wear state
of the vit ing it on the p.=
meter. This tative guid-
ance for confirmin state of the
video head.(Dim:4.7"HX5.5*WX1.2°D),

CABLES oy

4 .. 17-1460 Universal Type
Minimum 10 pieces per ltem
;PE,TTFISEFNHF/FM UHF/VHF/FM Matching Tarnsformers
nc die -
in i C:rsN,, A s A : Indoor usage * F-59 push on to twin
A..55-610 75-300 2 19¢ lead 421 cable
| P w/F-59 Conn.
B... 55640.... & « 75-300 2 69¢
C ..55:670..... ! . ] Order N° 55-120 |+ VHF Order N° 55-170
Minimum 10 pieces per ltem Mintmum 10 pleces Minlmum 10 pieces
UNIVERSAL ﬂ(/D( CONVERTERS 3,_;,|TEST TIP TO BANANA PLUGS 10 COLOR CODED LEADS (5 yer n° 56-500
« Multi-Output AC/DG Wall Outlet Adaptor gcklandiiied/ser HEAVY DUTY
Order N* Minlmum 10 Pieces 10 Total Leads 2 each
40-001 (1.5, 3, 4.5, 6, 7.5, 9, 12V DC) Order N° 56-1006 i Bl"aCkv Green, Red, Yellow, White .
40-002 (3, 4.5, 6, 7.5, 9, 12V DC) HipECongpirellead ng 4
40003 (3,45, 6. 7.5, 9, 12V DC) UMIVERSAL DUAL TV ANTENNA B e P el ®
«LED power indicator - . * 5 sections -91/2 collapsed » 39" extended 9 Minimum 5 pieces %
« Polarity Reversing Switch — ?k 6 OUTLETS POWER STRIP )
 Switchable 110/220VAC 50/60 Hz e :.a TAC. 125Volt, 15 Amp.(4 feet Cord) 3® 3
= 6" Molded Cable with Multi-connector Order N° 58-205 Minimum 10 pieces » Lighted Switch a.. - @
Minimum 5 pleces (No Mixing Please) « Reset Circuit Breaker \‘ i =
Order n® Specs Now DlG'TﬂL MULT|ME‘|‘ER Minimum 2 pleces L Vo 49 8
2 40- -% ] k £
40-001 ........ 18W -1000mA ... + Overload protection on ail ranges Order N 40-029 m
40-002 . QW - 500mA K » Diode test function  Built-In tllt stand. . oy
. N * Polarity & Overload indicators Q
£0°003 = 5W - 300mA ... 1.99 » Withstands 5’ drop.» Includes Fuse & spare I“DOOR Tv GNTENNG =
« 2000 Hr Battery lite(9V)* Test leads. + UHF / VHF / FM » 10" metal dish S
Please muntion 1) ) CODE REO6 - DC Voltage range: 200mV-1000V. « Antenna Length 37" extended =i
. « AC Voliage range: 200V,750V. « Tuning / Rotator Knobs »
when 4’“‘““'5 « DC Current: 2-200mA,20A + Base dimensions (6 3/4" X 9") z
1 » Resistance: 200Q2-20M{2. Order N° 58-1025 "Ivory Color” g
e.* Miami *Dim.; 6 1/2°(H) x 3 1/4"(W) x 1 1/2°(D} Order N° 58-1059 "Black Color®
2 -
\ 6 ¢ Fax: Order N° 50-047 Minimum 2 pleces per item ‘*g

\..
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EMAC'S 10 YEAR
ANNIVERSARY
SPECIAL

It doesn't seem that long ago (1985) that EMAC built it's first
Single Board Computer(SBC). Since thenwe have built all sorts of
SBC'sforall sorts of applications. During this time customers often
asked where they could getinformation on programing and using
SBC'sforembedded data acquisition and control applications. Our
response was “we don‘t know". This prompted us to design the
PRIMER 8085 Microprocessor Training System
with Self Instruction manual. This system starts you outin Machine
language, then takes you to Assembly language, and optionally
moves you on to BASIC or Forth high level languages. These
languages are very similartothe languages that are available for
our SBC's. The PRIMER has an A/D and D/A which allows you
process analog signals such as temperature, voltage, and light
level. As amatter offact, examples are included thatmake use of
these signals. For alimited time EMAC is offering EMOS and a
Power Supply for FREE when you purchase a PRIMER with an
upgrade option($49.95) or deiuxe upgrade option($64.95). With
this free $59.90 value you can use your PC to program, download
and debug yourcode.The PRIMER is only $119.95 quantity 1in
kitform. The PRIMER assembled & tested by EMAC is $169.95.
Please add $5.00for shipping within the U.S. Upgrade includes an
RS232serialport, aserial cable, and 32K of battery-backed RAM.
Deluxe upgrade adds a battery-backed realtime clock.

=ENMALC inc

’ —.
fenl(( @‘
‘f ~ )

TEKTRONIX 492 PORTABLE SOLID

N

Frequency range: 50KHZ to 21GHZ to 220GHZ with external
mixers (not supplied)

Built-in Digital Display Storage (Option 2)

Built-in RF Preselection (Option 1)

Built-in Frequency stabilization and 100HZ accuracy
Sensitivity: -95 dbm to -5 dbm (Option 3) depending on option
and frequency, at 1KH2 resolution

CRT read out of display parameters. Dynamic range {on screen)
80db. CRT sizes: 8 X 10 cm. Resolution Bandwidth: 1MHZ to 1KHZ
(100 HZ-Option 3). Power: 210 watts, 115V/60Hz. Weight: 44 [bs.

Price: $6,000.00 Option 2
Price: $5,000.00 Option 8

Qe '\f
CORP, — =

Size:6.9" X 122.9" X 19.7". Price: $7,650.00 Option 1, 2, 3

w
1995 1}

618-529-4525 FAX: 457-0110 BBS: 529-5708
P.0.BOX 2042 CARBONDALE, IL 62902

13406 Saticoy Street, North Hollywood, CA 91605-3475
(818) 787-3334 (800) 235-6222 FAX (818) 787-4732

= mission technology Inc.
P.O. Box 3016
Teaneck, NJ 07666

2 Chan. Digital Storage Scope

Features:
Pc Para"el Po rt Scope I Recorder « Rear Connection to Parallel Port  « Printer Cable is included
C o Wi 3.1 VGA based i i
Input to 20Msmple/sec-16 bit output ; Vintows 3.1 vGA base - Bulin DG, RMS, PK 0 P and
* 8-bit Multiplexed input Frequency Meter

$369 + ship & tax < Triggered with AC or DC Coupling - 10 gain ranges: 5v/dv to Smv/dy
£ NJ residents = Scope or Real Time Rec. Mode * 16-bit user-defined output in
S I v tcrnargy VISA | Mastercard « 16 freq. ranges in scope mode response to input signal setpoints
CHAN B CuaN A gurpyr { ¢ User definable sampling interval  + Auto ranging in scope mode

» Tel 800 880 7688 from 0.055 sec to 8 hrs per * 1MHz amplifier bandwidth

16000 sample buffer per chan.  « Made in USA

Fax 201 837 6597 sample in recorder mode with « Easy installation | Auto port detect.

L SHONS B GO TSP ONSIYE IREConnEn
R e e e Al A
ﬂ—"’....“‘-:‘.‘...... ?._. ;
A

(songe] [iopmet] [ep ] | 3

(e=](e=](ea] |@ar

Lo o (3] | O
o)
8,’ Tnsbsse | A coupt B ool
~ O onc Coe
5 Onm | ®AC @ac
Q OMmm |
g OSm AGar | BGan
-~ O2m
Q Cime OSe Ose
% Cosms | O2v Oz2v
2 Oo2me | Oty Civ
3 Coim | Cosy | Oosv
=z ORw ! 0p2y, | @azy
a8 g‘z:: [oI R Nel SR .
= CSu @ S0 my OCSomv - r d RPN S ;..___.1...__.,___._,____._ Bl DETEE (TR P
g O2us QCev | O2uy - S
55 Otw Ctoar | Olomy :
b ®05w | Osav | OSav

Actual scope screen for 500 KHz signals Actual recorder screen for 0.5 Hz signals

[+2]
@
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Who says we have the two best PC diagnostic tools

on the market? Just about everyone...

0 ¢ Poste

4 A"
Tiuriwaké First Ever Griversal P.0.3.1. Card for AJl PG5!

< 4
URIVERSAL DIAGNOSTIC

Don’t take our word for It—read what users
and reviewers have to say about the twe best
PC dlaonostic tools on the market:

“Micro 2000’s MICRO-SCOPE and POST-PROBE are available separately
and in a small kit (the Toolkit) containing diagnostic software and a
diagnostic board. If your system fails to boot, this will tell you why, if
anything will. If it boots but behaves oddly, this gives you a fighting
chance of finding out if it’s a hardware error. You name it, this tests it.
If you maintain PCs, you'll love it. It gets a User’s Choice Award.
—Jerry Pournelle/BYTE Magazine User’ Choice Award/May 1994

“[POST-PROBE] is the only card that will function in every system on
the market. The documentation is exiensive, and not only covers the
expected POST Codes for different BIOS versions, but also includes a
detailed reference to the bus signals monitored by the card.”

—Scott Mueller, from “Upgrading & Repairing PCs,” Second Edition

“[The Universal Diagnostics Toolkit] provides the most sophisticated y /3

diagnosis and repair of any PC. Ideal for technicians and support
staff—in fact anyone who maintains or repairs PCs must have it. This
product is a technician’s (or serious enthusiast’s) dream tool kit.”
—SA Computer Buyer/March 1995

«_..If you're responsible for technical support of hardware, there's no
other tool I'd recommend sooner than MICRO-SCOPE. The product’s
power, coupled with excelient, prompt and knowledgeable technical
support, makes it a sure winner.”

—David Welcher/Data Based Advisor Magazine/January 1994

“All in all, we found this hardware/software combination in Micro

2060’s UNIVERSAL DIAGNOSTICS system to be superb. It is extremely

~ uscful and a definite must have for anyone responsible for maintain-
~ ing computers.” —PC Upgrade Magazine/Volume 3, No. 3

My favorite diagnostic program is MICRO-SCOPE from Micro 2000,

everything you can think of, and a few things that would

¥

= by
1

e's,mgmjo llol_}g'v._ E\_fe_ry purchaser

fast & accurate diagnostics from

cu

gets a telephone walkthrough during which an experienced
technician shows you the features of the product. My techni-
_cian was quite knowledgeable and helpful.”

—Drew Heywood/Inside NetWare 3.12, 4th Edition

“MICRO-SCOPE has helped me and my company
save over 20 hard drives through its low level
format procedures. I am very happy and
impressed with this software. I think MICRO-
SCOPE is worth it, no matter the cost.”
—Andy Tran, Technician

“Not only did MICRO-SCOPE successfully low-
level format an IDE drive that was purposely
damaged, but of four drives reporting ‘controller
error’ and thought to be defective, MICRO-SCOPE
managed to reformat three of them and restore them to
full capacity. The only reason it failed on the fourth is

because the drive will not spin up at all. If you ever have trouble
convincing anyone of what MICRO-SCOPE will do, y'all just have them
give us a call.” —Russell Holliman/Software City

» Low-Level Formats all PG Drives, euen IDEsI

» Works with Windows, Windows NT and
Windows ‘95, 082, Unix, Kenix and Novell

» Fast & Accurate Diagnostics—Professional Level
» Great Tech Support

Call Now for Special Pricing;
1-800-804-8008 == o &

1100 East Broadway, Suite 301, Glendale, California

Phone 818/547-0125 o Fax 818/547-0397 « Web Page: http://www.micro2000.com
International orders call: Micro 2000 Australia: 61-42-574144

or Micro 2000 Europe (UK): +44-462-483-483 1993

1
| POURNELLE'S

USER'S CHOICE
| AWARD
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Complete Low Cost Data Acquisition System

for Windows - $67

Flle EdIWIthIHer Qptlons  Alarms  View Window Help

8 channel recording (4 analog & 4 switch monitoring channels).

Record up to 5000 data points per channel per recording.

Real-time graphical displays of data acquisition e.g. analog & temperature.

No analog to digital hardware required, uses the PC game (joystick) port.

Better than 8-bit resolution, selectable sample rates (from minute range to 20
hertz), option for user defined hi- and low- alarms.

Software calibration features allow calibration of sensors and joystick port.

Save data in ASCII & BMP formats, supports OLE with EXCEL.

Built in spreadsheet, ASCII data editor & graph plotting windows.

Includes extensive documentation, plus examples of PC data acquisition projects
(circuits & component suppliers) e.g. temperature, light, voltage, position sensing
& switch sensing. For most hardware interfaces little more is required than a
resistor to link a voltage or sensor to the joystick port.

Purchase Price $67 + Shipping and Handling $5 (USA) or $7.50 (Canada)

Phone for further information. Ph. (805) 499 7990

Measurement Software, 2238 Adrian St., Newbury Park, CA 91320, USA

The Ultimate Game Enhancer
from the Orient.

Video Game Saver (never die) with unlimited fun and

no code needed.

Feature: 16 Megabit, 24M, 32M, expandable to

128M and a 3.5" high density disk drive.

Built-in function: 4 times inter-active slow mation,

Instant screen save, Saving game data, Screen data

and modified version games onto disk. Multi-games-

in-one has up to 16 games on screen selection to

play. Game cartridge can be backup on disk to protect
your investment. Format is compatible to

IBM PC and Mac.

@I
-

.
.*:' o

Money back guarantee.
To order,
Games Partners, Inc.

212-219-8999
Dealer welcome. JEL'@® .COD welcome.

Enhancement is our business. All features compatible with SNES and
SNES games. SNES Is a trademark of Nintenda of America, Inc

Electronics Now, September 1995

~
(=]

What'’s the easiest way to get Radio Active?

Dial 1 800 445 7717

SRR AN,

Trident TR4500 with optlonal
Spectrum Analyzer 1-1300MHz |§
$669 00

These are a few of our products and price values. For more information dial toll
free or use our BBS, or get instant specs & info. from our fax back service.

Toll Free, 24 Hours: For orders or for

tech support, dial our 800 number. For
Fax Facts Instant catalog sheet ser-;ﬁi

vice, dial 317 849 8683. Computer BBS cOMMUNICATIONS change. Ground shipping and handling charge $6.95

& Fax/Modem,317-579-2045. Mastercard, Visa,
Checks, Approved P.O.'s & COD (add $5.50) & AMEX,
Discover.

Prices, specs and availability subject to

10707 E. 106th St. Fishers, IN 46038
CIRCLE 200 ON FREE INFORMATION CARD
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DIGITAL STORAGE

OSCILLOSCOPE

Dehco Electronics

4025 Edwards Road, Cincinnati, OH 45209
Toll Free Order Hot Line 1(800) 423-4499

Ll | 0-SCOPE Information - (513) 531-4499
SPECTRUM MODULES
CONVERT PC'S
ANALYZER, INTO Millions of Chips, Transistors and Components in Stock!
DVM, FREQ. MULTIPURPOSE 74LSxx TLS1%2---- 79| Tances - 89 123 . |CM7S56 -+ - 1.

35| 745193 - |

COUNTER,
AND DATA
LOGGER.

TEST AND 2sn
MEASURING Jas0
INSTRUMENTS.

-+ 1.39
09--- 49 LM323]

BRBBEBRS

©

(M1489 - - - -
DS14C89- -
MC1496. - - -
29 | TCM1520-- -
109 [ MC1558- - -«

Sk eNmno
SBBRIRES

% ioio'ul'wh'm'mia'w'—-'g
PRoBBEBDBo
~ ~

—_——
O-Scope Ie

g | MC1astss 28
REGULATORS

B8BR&EBRIBY
(2]

70
65
59
59
59
8
1.79
59
59
59
79
79
79
69
79
69
79
79
79
89
oo g4
- 79
.. 79
79
79
69
69
79
79
169
79
69
79
79
89
89
69
&3
B9
99
109
79

-1

YN

-- 79 09
74HCT4060- - 89 19
<+ 55| Alsoexiensive 89
.-+« B9 listings for these .59
--- 79| other types. 89
& 0N Thxx 09
B9 ;l?xx 59 i
1.19 4Fxx A5 1. Positive
1,09 74Cxx 89 -+ 600 | S
1 774':1(%" 1.39 | 78L05 -
A o . 129 4HCTxx
:«:ﬁ::rm) Ha) ;:\E:A%‘ é;s\:.o ’(“m.) 99 ;: : (L;:;
3 w1 AC Swep X¥ Zg
-- 209 | LINEAR
- 425
199
- 149
- 21971
- 219
-9
5 ---- 69
- 150
74L5147 - -- 159
7408148 ... 9 | TALSG3- - 1.28
.39
991 T

FEATURES: OPTIONS:
+ SMALL & PORTABLE + PROBE SETS
* USES PRINTER PORT + EXTERNAL TRIGGER Hogabus Outpt,
*
*
*
*
*

+ USES STD. PROBES DUAL TRACE

* DC TO 50 KHz X-Y PHASE DISPLAY

¢ fovidiv. TO 50 mv/div. EXTENDED BANDWIDTH
¢ MADEIN U.S.A. EXTENDED INPUT RANGE
+ SAME DAY SHIPPING BATTERY PACK

- 35

c 35
04 --- 35
-. 35
535
i
INCLUDES SOFTWARE & INSTRUCTIONS. nis Sl
74181 40 | TLA17(TO92)- 79

ASSEMBLED AND TESTEDeeeccsscssccscoscos $169. In addition to these catagories, we have millions more components, chips, CPUs, RAMs, EPROMs
ENHANCED SOFTWAREeeeecccsecccccccccccce $ 20. PALs, diodes, bndges, MOV, resistors, chokes, torroids, LEDs, displays, cables, switches, lools

instruments and other new and surplus equipment in stock. Call or write for a complete listing
KIT (WITHOUT CASE)e¢ececcceee0000000000000 $129.

SHIPPING: $7.50 (2ND DAY $11.50) Gigantic SUfplUS Buy-Out, PRICE BLOW-0OUT!

Glass Microwave Trays  Vinyl Notebook Bag Large Laptop Ba
TO ORDER: SEND CREDIT CARD INFO., M.O., or CHECK, OR . Ao b

voumay caLL 1-800-980-9806 ?%c;‘ ;;’g:: inside 2 zippered

pockels inside pockets

0
91

13x13inch’ 9499
ALLISON TECHNOLOGY (Froe Mirowata wheahiay)  9X12X2 inches $9.99 12x14x6inches $7.95

Terms and conditions of sale: (NO MINIMUM ORDER!} - Mail ali orders fo: Debco Elsctronics, Inc.

MON SOIWOII08|T ‘G66 | J8quialdas

CORPORATION 4025 Edwards Road, Cincinnati, Ohio 45209 or call, tol-free - 1 (800) 423-4499 or (513) 531-4499 - We

accept 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 Air- $8.50 1st. b. + 1.50 each add. - Next Day

8343 CARVEL, HOUSTON, TX. 77036 U.S.A. Air- $17.00 1st. Ib. + 2.50 each aod, (COD add $5.00) NOTE: COD'S SHIPPED CASH ONLY - Most

orders shipped within 24 hours. Open accounts to ified Ohio add 5.5% Ohio

PHONE: 1 -713-777-0401 FAX: 1-713-777-4746 Sales Tax or submit certificate of exemption. Prices and avallability subject to change without notice
BBS: 1-713-777-4753 Debco Electronics, 4025 Edwards Road, Cincinnati, OH 45209

Orders, 1 (800) 423-4499 - Info, 1 (513) 531 4499 - FAX (513} 531-4455 ad #9449b 71
CIRCLE 225 ON FREE INFORMATION CARD CIRCLE 230 ON FREE INFORMATION CARD
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Electronics Now, September 1995

~
N

Double Your Income!
Own your own

computer repair business

or add computer repair
to your existing business.

TechServ can put you info your own computer
repair business quickly, economically and efficiently.
Research indicates that during a recession, computer
repair businesses will grow at twice the rate of
hardware sales. TechServ's complete support
program gives you the opportunity fo be a part of
this tast growing industry.
+Proven Marketing Plan
» Recognition
Nationally recognized trademarks and logos give
you immediate recognition as a professional
computer repair specialist in your area.

« Training
Level 1 286/386/486/586
Troubleshooting, upgrades, advanced
diagnostics
Level 2 Networking/Novel/Unix/Multi-user/

Multi-tasking configuration/Installation/
Maintenance.Prepare for C.N.E.
(Certified Network Engineer) test
+ Parts and Board Repair
Single source for OEMfgeneric parts and board
repair. Order 7 days a week/24 hours a day.
$45 million in parts in stock, ready fo ship any
where, overnight if required.
+ Documentation
We provide manuals, documentation and
advanced diagnostic software.
« New Hardware
We provide new hardware for IBM, Compagq,
Ap| C and compatibles at huge discounts. Custom
buiﬁi your own systems.
Over 300 dealers worldwide
Find out why the Wall Sireet Journal and Fortune
Magazine call computer repair the business

opportunity of the 1990s.
Call TechServ at (212) 967-1865

or fill out coupon below and mail to:

te c h AUTHORIZED DEALER
serv.

America's largest chain of independent,
licensed computer repair centers

253 West 28th Sireet, New York, NY 10001

ADDRESS

cry STATE P

TELEPHONE [PE 2/93]

ALg
\ €D
O 0’1«

SHNMUM ORDER %
$250 s T

$59 20 LoT

A\—So FACTORY REFURBISHED
i $49 msor
5 YR. WARRANTY REGAL
PARENTAL CONTROL 83 CHANNEL P/C

F.C. MemoRrY
2 YR. WARRANTY

FAVORITE CHANNEL
LAST CHANNEL RECALL

$35 20107

DRX-3-105 * FULLY REFURBISHED + 1 YEAR WARRANTY
WITH REMOTE

ALL ONE YEAR WARRANTY - PANS . ALL FACTORY NEW

5+ 10+ 20+

DIGITAL TRI-BI GOLD $55 $45 $39

STEALTH $55 $49 $45

SA-3 $49 $45 $39

8580 COMPATIBLE $79 $75 $65

PIONEER FULLY AUTOMATIC  $89 $75 $69
(Latest Version)

MIXING OF MODELS FOR

BEST PRICING ENCOURAGED

yJaguar Electronics

At Jaguar, we believe your customers deserve
top quality for their dollar.

All of our products are to be used in compliance with Federal and State
laws. We will not assist any company or individual not complying with
applicable laws!

———

Member of National Consumer Cable Association

CIRCLE 272 ON FREE INFORMATION CARD
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Powerful Integrated Digital and Analog (Berkeley Compatible Spice)
Circuit Design and Simulation Software for Microsoft Windows (network compatible)

Tired of Paying Rent
To Your Cable Company?

WHY RENT WHE

Ty

e Over 5 Yrs.
Experience

o Excellent Customer
Service

¢ Prompt Delivery
Anywhere

¢ Tell Your Friends
About Us

¢ Call Today For Our
LATEST SPECIALS!

BOS

DISTRIBUTORS

COMPONENTS

Whether you order 1 part or
all 53,226...MOUSER stocks
and...ships same day!!

IT’S LEGAL! ‘
Cable TV Converters NS T OHT
& Remotes : FREE
' CATALOG

CALL TODAY!!! e,
1.800.228.2677 Mansfield, TX 76063
Wl P e o MOUSER

= @ ELECTRONICS

P.0. Box 1282 ¢ Beloit, Wl 53511 Sales & Stocking Locations Nationwide

v WWW americanradiohistorv com
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Lpﬁm of AA or AAA
TTERiES WORK GREAT
WARNING: AYOI

Y

STEPPER MOTOR KIT |

™

(7-V2 dogren mp
| sireuit board, o
| somponents. Roqulm

FAX ORDERS (314)427-3147
ELECTRONICALLY SPEAKING, |

side of the dovico and a cold surface on the other side.

rluol on the surfoce will feooze or boil dopanding on
po

arity of appllad voltage. ldesl for applications from 3-12

| m $16.95 Newm
R A lon‘ standlng favorite, =~ super bright hologen lamp

| the stepper motor kit is assemb!
I I your chanes to lsarn about T Perfect for camcorders,

5 MW D;SER MODULE I l"Pr’O:,:'W";:: l:‘f:"ion ELECTRONICS, INC oj‘ gecoro;l;/p'elllghltlng. SCIIe:'Ke

75.00 A g projects, and any catlon requlring
I Mini 5 MW visible laser h::'.':;. . ‘;:":r"::::r:’lm B1ZSRAGE (%L;/ 40) 428;-?1,(1”68 Moles13a high Intensity light. 12 volts 28 watts with
I lengh ol;i; 3 80 sposd, and diraction. 9222 CHESAPEAKE DR. * SAN DIEGO, CA 62123 o O e l0
I NAVEIE ‘4,, . ]0/2,,6 .. I. Fn'um includs varlabls (619)2'79-6802 v L _fﬁullbﬁgéeih_?’fisﬁoo_ =
I complete unir hAs A bunlvm I .m:ﬂ'o::?,(":n obt 2525 FEDERAL BLVD. * DENVER, CO 80211 I 127 THERMOCOUPLES I
power supply and controls as woll as LED (303)458-5444 PELTIER JUNCTIONS

| ~dismble C“'"';“"'f- 'gg || Mndlestors. it lncludes | p) ORDERS CALL TOLL-FREE | Tho paitior junction Is o salld-state thermoveltae |
I DERATES IO VoI | &b Iy QL | UL 1-800-669-5810 dovica. Currant appliad fo the dovico will produce heat on one
| S o

DIRECT EYE CONTACT | R eslioug CATEVAY S COTIT | I VDC -~ grab o battory and lot your imagination ran wildl
SCANNER MODIFICATIONS #3 -- THE ULTIMATE SCANNERI DOCUMENTATION INCLUDED!I
‘ $29.95 ) ) I Small Poltior Junction $20.00
Scanner gury Bill Cheek has at long last completed the third scanner book, and it was well {approximately 1.17°x1.17"x.12%)
worth the wait! From resource listings to computer interfaces, from history to helpful I Large Poltier Junction 29.50

hints, memory mods, ceflular mods, and more mods. Circuit diagrams, iliustrations,
photographs, and tables make this a good book, Bill Cheek's writing style (easy to read
and funl) make this a great book! So grab your scanner, fire up your computer, and

$
e {approximately 1.56"x1.56"1.15°)

Water

embark upon a journey to create your own Ultimate Scanner!

ACCE PTED *

NOT-SO-BIG
SOLAR PANEL
$14.95

A smalier version of the popular Big
Solar Panel, this 12° X 6° X 3/16" thin
film glass solar panel Is Ideal for
experimenters, small applications,
and conservative budgetsl

21 Vno load,

12V 125mA with load.

E FINE

PgINT

PRICES SURBJECT TO CHANGE W"HOUT NOI CE *
ERCHANDISE MINIMUM ON M, RS
\ HANDLING WITHIN THE CONTINENTAL U.S. (ITEMS REQUIRING ADDITIONAl AMOUNTS ARE NOTED)...$4.2

BIG SOLAR PANEL*

$36.50
A whopping 1” X 3° X 3/16", this thin film
glass solar panel purs our a hefry 12-14 volis
@ 700-750 mA (3/4A). Imagine this As A
powe supply for your handhield or orhiea
project reuiring 12 VDC.
Iu ol mailorder customers please
5.00 to cover shipping/handling
on this item.

“bi

vitra low-profilecamera with pinhole lensl

For the su
latest In littie CC

In all of us, here's the

cameras. It is about 1/2°

thick and about one square Inch (like those
little crackers that are good for youl) It can

be housed In almost anything due to It's
small size. Requires 12 VDC and a litte

Imagination. This camera Is a tiny 1.3"x1.3"x 0.6°,
features a pinhole lense, a 0.4 lux 1/3 CCD sensor,
380 lines of resolution, and elecronic shutter time
of 1/100,000 sec. Whether you're spying on your

mother-In-law or navigating your RC car,
vltimate In minlature survelllance.

Is Is the

GATEWAY IS NOT RESPONSIBLE FOR PRINTING ERRORS * MASTERCARD VISA AND DISCOVER
UPpLY OF SOME ITEMS IS UIITED © PRICES DO NOTINCLUDE SHIPFING UPS G nou~osuwm~~< - .

5 FOR THE FIRST ITEM, $0.50 FOR EACH ADDITIONAL ITE
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Learn MICROCONTROLLERS
EMBEDDED SYSTEMS and
PROGRAMMING with

the New AES-10

REPEATER CONTROLLER
With AUTOPATCH $139.95

n
8
The AES-10... a complete o &v
learning system. 4 complele g
embedded control system. LA
Extensive manuals guide you ¥, e’ N et
. o N

through your 805! development project. .y.:&.;U‘,
Assembly, BASIC, and C programmable. ﬁa‘iﬂ

All hardware details, complete schematics.
Learn to program the LCD. keypad, digital and
analog I/Os . The entire board is software reconfigurable

for your applications. Everything you need, nothing extra required.

80C32 Computer/Microcontraller board with:
|

* 32K Byte ROM , 32K Byte RAM 2 by 16 Liquid Crystal
Display 4 by 5 Keypad * Two serial ports * 5 interrupt

sources * 3 timers * A/D, D/A, PWM and digital 1/O ¢ Built in
Logic Probe * Power supply (can also be battery operated) *
Extended Intel BASIC and AES Monitor in ROM « RS-232 ‘
cable to connect to PC for programming  8051/52 DOS Cross
Assembler * Program disks with well documented examples* |
User’s Manual. Language Manual, and Text (over 400 pages).

AES-10 $285 Complete
Money Back Guarantee

Fax 714 - 550-9941]

CALL 1- 800 - 730-3232

970 W. 17th St., Santa Ana, Californta, 92706 USA

Free Info Pack. M/C Visa
714 - 550-8094

DTMFE Controlled Autopatch and 4 control outputs. Switch
selectable CWID. VOX or COR receiver control. Assembled
tested board. LED's for Power, TX, RX, Phone. Intel 8748
microcontroller. Board size 3.8 x 6.3 inches. You add receiver,

transmitter, power supply (12v), phone line, and antenna
system. Circuit board is top quality, double sided, plated
through holes, solder mask on both sides and parts legend.
Shipping $4 for UPS GROUND or $6 for UPS BLUE, COD
add $4. For more information call or write to:

- John Bell (702) 267-2704

1381 Saratoga St. Minden, NV 89423

wwWwW americanradiohistorv com 4
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CONTROL PANEL
KEYBOARD

Keyboard with 6 LEDs and |

ribbon cable. Make fake

alarms as this is the same

unit lound onthefrontdoor |

control panels for many
rofessional home alarms.
ize: 4 9/16" sq.

PIR (PASSIVE INFRARED)

PEOPLE il
DETECTING §
ALARM -
Brand newpocket-sized \1

PIR alarm is pertect to

take with you on vaca- ;

tions. Protect your ho- F

tel room, car, campsite

vacation home, ¢, The e

unit is cailed the Travel

Alert by Snapit®. It detects people using a sensitive PIR
detector, and sounds a loud eiectronic alarm when they

intrude into s field of view. Compact unit is only 4" x 3" x
114" O&evates on one 9V battery (not included).

PHONE ORDERS (602) 451-7454
IF YOU CAN'T FIND WHAT YOU ARE LOOKING FOR, CALL FOR A FREE
COPY OF OUR LATEST CATALOG. THIS CATALOG CONTAINS OUR ENTIRE
PRODUCT LINE OF ALMOST 4.000 ITEMS AND IT IS STILL GROWING!

\{ 9V Alkaline Battery (Stock# G6955): $1.79

Contains 1 smalt SMD /
rs)ing:]e snid%d_circuild\//
0ard which is etche
{ready for component\ G3113 $3.00
maunting), and over 50 various SMD companents: ICs,
resistors, capacitors. There isn't room to mount all the
?ans,‘ but we give you exira ones in case you ruin them.
he cigcuit is totatly nonfunctional, butitis atremendous
way tointroduce yourselfto this exclting new technology
which industry all over the world is adopting. Size of
board about 11/2" x 3/4"

HUMAN VOICE AND

Intesnal View

" modules
Extemal View pushbuttons that pro-
duce-human voices and various sounds. You need anly
to pravide a speaker and 4.5VDC (3AA batteries con-
nected in series work fine). Size of the modules about 4”
x21#4". Only 4 wires to connect ( 2 for power and 2 for

SECRET ALERT
ALARM

Hide this attractive

small size afarm in

briefcases, medicine

chests, drawers, cabinets, ST

etc and it will silently “stand quard®. As

00N as someone opens the briefcase drawer, cabinet, etc.
itwill start sounding atoud beeping sound. Operates on one
9V battery (notincluded) and usesa light sensitive IC circuit
with built-in arming delay. The arming delay atfows ﬁu 5
secondsto put the unit in a dark placeafter youarm it. Then
as soon as light strikes it {from someone opening the
cabinet door etc.) the alarm sounds until it's once again in
the dark. Great for warning you of intrusions into areas that
chiidren and intruders should stay out of. These have a
Velcro® peel and stick piece on the back of each unit, that
aliows you to securety hold the unit tothe back of a cabinet.
Although these alarms are new, they were manufactured
several years ago and the adhesive on the double stick
velcro surface has dried out on the GB348 units which
means on those units you'll have to use glue on the
adhesive sides of the velcro if you wish to mount them
{mounting is fotally optionaf). The G349 do not have this
problem. Both types are electrically perfect it's only the
velcro adnesnv%@‘!oblem. Red plastic case is approximately

I x2172° 17
G6948 (Bad Adhesive) $2.00

G6949 (Good Adhesive) $2.49

DIGITAL PLANET
DIGITAL DP-91

infrared
controlled FM
digitat tuners. They
were made to decode digital
COmusicthat wastransmitted from
satellites to your local cable company. We were told that
the satetlites these were setup for are no longer transmit-
ting - we don't know. We o know that the main unit
consists of a sophisticated tuner circuit and readout
circuit that displays any channel number 00 to 26 when
you pressthe buttons on the remote control. After awhile
the isplay shows EE indicating the cable TV signal isnot
present. Inside the 93/4" x 6 5/8" x 2 3/8" main unit are
various|Cs, readouts,acustommicroprocessor C, tuner
module, power transtormers, resistors, mrs, diodes,
efc. Use this for experimenting with digital tuners. IR
remote control, etc. We have absolutely no info except
the instructions of operation that came with the units
You get the compiete DP-91 digital stereo tuner and 1
infrared remote control which uses 2 AA batteries (not
included). These ook new but probably were taken out
of service when the saellite programming ended. Looks
like a great hobbyist item but to take apart the main unit
will need to use a torx type screwdriver. Hurry,

cesoe"  NOW ONLY
$15.85 $12.95!

LARGE
'STICK-ON"

CLOCK

This large stick-on° clock

features easy to read 3/4°

tall digits-not like the small round

clocks. Displaystime, dateand seconds.

Overall size: 2 1/4"L x 11/4"T x 3/8"W. Great

for placing on dashbeards, phones, computers, etc. Has

“Peel-N-Slick” mountonback Theseare newinaboxwith

instructions, however the battery has. gone dead from

storage. Uses 1 type 186 waich battery. Easy to replace.

just unscrew battery cover. Buy a new battery and you'll
e a nice timepiece.

G6950  $1.89

SUPER LED
ASSORTMENT

YOU GET LEDS IN B
THESE COLORS:
« RED
* ORANGE
o YELLOW
] « GREEN
YOU EVEN GET
| ARARE

the speaker). We have 4 different modutes:

Stackd  Woice Buttes Seund Butten

66654 'tmemencyd!1”  AmbuianceSiren Sound
66665 “Unioad " iling Dump Truck Sound
66656 "FirelLe'sGo!"/Siren  kdlingFireTruckSound

66667 “Loademup” Race Car Rewingtp Sound|

YOUR CHOICE  $1.25 ea.
100/$100.00

IM2575T-12 P+

REGULATOR IC

Switching regulator type LM2575T-12 P+ lor
12Vapphications Theseare prime new marked
units but their feads are slightty shorter than

UHF WIRELESS

These com-
pact remote
controls were
designed to
choose satetlite type and satellite number remotely, but
they are also a great experimentors item! These are
comglae miniature UHF tone transmitters and contain
4069 IC, 2 transistor circuit with aferrite slug tuned coil
Also contains 2 pushbutton switches, trimmers, diodes,

itors and resistors. Size of circuit board: 13/16" x
21/4" Features an attractive black plastic case Size. 4
7/8" x 1 1/2" x 15/16". Has a Panasonic 9V battery
instaifed inside, however the battery has gone dead from
storage (Simply semove 1screwlo accessthe battery and'
circuit board?. NOTE: Wording on outside case may vary
from picture shown.

G2962 39¢

10/$3.00 * 1000/$250.00

Made by National. Via 14V-40V, Vou 12V, lou:

1amp Application "buck®.

DC TO DC

CONVERTER o' @

DC convertes converts tower

voitage OC toa higher voltage OC

madegy TOKand areonly 1 3/8"L x 7/8"W

% 3/8"T. Very efficient and latest technology us-

tor radio from 1 AA battery. ge several AA batteries

from one solar ceil, power a9V projectusing 1.0r 2 AA cells,

[ POWER TABLE_ ]

Voltage In OC | Voftage Out DC | Current Out |
1
J
i

normai length so we are selling them cheap.

G6953 3/$1.25 < 100/$39.00

Supes efficient tiny OC to-

(seetablebelow) These arebrand new

ing SMDand standard technology. Power a9V transis-

Cha

efc. Has only 4 leads (+inand tout). With hookup diagram.

[ 1mA

0.5VDC(solar) 3v il
1.5VDC oV [ 15mA

1 doma |
$3.98

3vDC ki

66344

NOTE: All sale prices advertised are valid only through the month of the cover dale.

For Phone Orders Call (602) 451-7454
or Fax Your Orders to (602) 451-9495

Visa and personal checks,

oo

MINE (X the United States. Canadians and orders that need

< Minimum Order: $10.00 Lplus $4.00 Shipping and Handlinq?. We accept MasterCard,
owever,we cannotaccept personalcl

hecks on orders outside
S MAIL send minimum $5.00 S&H.

/
ELECTRONIC
GOLOmIVE

PO Box J 5408
Scottsdale, AZ 85261

o W

FLUORESCENT
LIGHT

. Very useful fluorescent light strip
features 4 wat replaceable light bulb and 3 handy power
outlets. Add light to any counter, shelf or workbench and
have power outlets also. Rated 13 amps 125VAC for
outlets. Has on/off switch and 3 ft. long SPT-3 power

N

= W W
Assortment of all types, colors, sizes and shapes of prime
quality LEDs. This large assortment even contains a clear
LED that lights up blue! Dur largest and most spectacular
assortment contains 250 pieces

$10.00

G6554

RADIOSONDE
"i\
e

Very (ate i
model Radiosonde made
forall types of weather data / )
These were to be sent aloft R AN

cord Brand new - made by Leviton.
G6951 $9.95

COLOR ORGAN

This ultra sensitive 2 channel color organ produces
brilliant flashes of light (from any incandescent lamp of
your choice - up to 2 WLin 1E5pONSe (o music of other
sounds. [t is fully assembled {except for tine cord and
outlets) and features 2 response controls, on/off switch,
sensitive FET microphone (na hookup to stereo needed)
and3transistor, 2 SCRcircuitry. Operates from standard
120 VAC and requires that you solder your line cord and
2 outlets (for lamps) to the board. We strongly recom-
mend that you install the color organ inaninsulated case
for safety reasons as it operates from the AC line. Great
for BJ's as there is no connection to the sound source
Size of board: 3 3/4" x 4 1/4". Color organ board only
- you supply famps, line cord, knobs, case and outlets.

G3319 $4.95

aftached to a weather balloon
gnot included). Each is about

01/2° L x 8'W x 3 3/8"D. Inside the removeable
cardboard sleeve is a styrofoam chamber housing a so-
phisticated 8 IC clrcuit board which has sensors attached
lo measure ic pressure, fempx and hu-
midity. As it gathers, it transmits the data at about 1.677
GHz These are prime, brand new units that wee awaitiny
shipment from emanutaaurer(SpaeeDataCorporanong
tothe government when the contract was cancetied These
are complete except for battery (see G6850 below).we
connected two 9V batteries in series and the unit worked
pertectly from them. Each Radiosonde has a com&ete
calibrationdaasheet. They were made infFeb. of 2. Sorry
no schematic available. The main board contains the
following Cs: 7555, CD4051, CD4520, LM324, 4151,
TLC27L (2 pes.)and a 78M15C voltage reguiator. It also
has the precision T05 case pressure sensor, hygristor
sensor holder (humidity) sensor plate in a sealed con-
tainer ready 1o insert into the hoider), thermistor for
femperature measurements and nose cone transmitter
antenna assembly. Hurry, get your Radiosonde today!

G5058 $6.95

WATER
ACTIVATED
BATTERY IN
A CAN

This alligator has [aws that really grip. Made by Muelter
Ean# 45, this clip teatures screw terminal for wire, and

ieavy duty spring 1o provide a secure electrical/me-
chanical grip. Rated 1
about 11/2"L x 1/4"W. Brand new in sealed foil pouch
made tor the government.

ps - plated steel finish. Size

G6952 3 .
10/$3.009¢ea

CIRCLE 241 ON FREE INFORMATION CARD
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Made for radiosondes (above)
these batteries are about
22T x "W x 1 1/2°D.
They were made in 1982 but they ——

have aimost an unlimited shelf life becausethey
are not activated until you cut open the can, remove them
and immerse in water for 2 minutes. Great for emergen-
cies, camping, eic. We activated one as a test' We
cannected a 25002 foad resistor to the battery and powered
the load for 10 hours. Terminal voltage was 20VOC and
current flow was 80ma These do need ventilation as they
discharge and should be used outside only. Comes in
seaied factory cans. Very unique item!

$2.00
10/$15.00 * 100/$100.00

MON SOIUCIOB|T ‘G661 Jaqualdas

~
w


www.americanradiohistory.com

Electronics Now, September 1995

EPROM+

PROGRAMMING SYSTEM
USES PARALLEL PORT

EPROMS (24,28, 32 & 40* PIN PLUS 27CXXX)
1702, 2708, 16,32,32A,64,64A. 128, 128A.256,512 SUPPORTS OVER
513,011,010,101.301,1000,1001,1024,210,020 600 CHIPS

2000,2001,220,240,2048,4001,4002,040,080,8001
2516,32,64,68764, TMS2716

FLASH EPROMS
28F256,512, 010, 020 PLUS 29CXXX, 29FXXX

EEPROMS & NVRAMS (PLUS CXXX)
2804,16,16A,17, 2864, 64A, 65, 28256, 28C010
X2210,X2212,D81220,1225,1230

SERIAI EEPROMS* (2 PIN PLUS CXX)
2401,02,04,08,16,32,65,2444,59C11,8572,82,92
9306,46,56,66,16811,911,80011A, ER1300/58657

BIPOLAR PROMS~ (16 THROUGH! 24 PIN)
74SXXX AND 82SXXX FAMILY

MICROCONTROLLERS" (UV.EE AND FLASH)
8741,42,48,49,8751,87C51,8752,C52,87C5XXX
87C75X.89C51,52,68705,68HC 705,68HC71 IE9
PIC16CSX,PIC16C6X,PIC16CTX.PIC16C8X

*ADAPTER REQUIRED - ASSEMBLED ADAPTERS AV AILABLE / DETAILED DIAGRAMS INCLUDED

SOFTWARE - READ, VERIFY, PROGRAM, COPY, DISK FILE LOAD & SAVE,
CHECKSUM, PLUS A FULL SCREEN BUFFER EDITOR WITH 20 COMMANDS
READS INTEL HEX , MOTOROLA S-RECORD AND BINARY FILES

-FAST! - MANY DEVICES PROGRAM IN UNDER 10 SECONDS

| ‘RUGGED (9"X 6"X 3"), PORTABLE ENCLOSURE WITH CARRY HANDLE

DESIGNED FOR BENCH AND FIELD SERVICE.

-ACCESSORY CONNECTOR FOR FUTURE EXPANSION

*LED INDICATORS SHOW POWER, PROGRAMMING & SYSTEM STATUS
*MADE IN THE USA - 30 DAY MONEY BACK GUARANTEE - | YR WARRANTY
*SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK, CABLE
PRINTED MANUAL AND SOFTWARE

ANDROMEDA RESEARCH 2 8 9
P.0. BOX 222

MILFORD, OHIO 45150

(513) 831-9708 w I@

FAX (513) 831-7562
=

BRITISH

NEW

SCHEMATIC and PCB C.A.D

Onwy

Includes

* CGA EGA & VGA
compatiblc.

*» Design large multi layer
boards.

* One level pull down menu
and quick keys for fast

HIO
feyoul. UTOMATION

* Dot matrix, laser, plotter,
Gerber & N.C. drill output 7840 ANGEL RIDGE ROAD
ATHENS OHIO 45701

* 6 Month Free update (614) 592 1810
Free Demo

Visa & MasterCard Accepied

ADD $5.00 SHIPPING - $5.00 C.O.D.

<

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 vde 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”’x2-3/4x9/16” (R)
Receiver Input: 5 vde Output: Gated TTL Momentary Line

Qty 1 5 10

RF60 Transmitter and Receiver Sct 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, Moncy Orders Personal Checks and Cash C.0.D.s

VlSlteCt Inc. P.O. Box 14156 Fremont, CA. 94539 (510) 651-1425 Fax (510) 651-8454

www americanradiohistorv com 4
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CME-508 1/3” BLACK &
WHITE CAMERA in WHITE
CASE with AC ADAPTER

$ 85.00

1/3” €CCD SENSOR

4-1/2" x 1-1/4"” x 2-5/8"
1 LUX SENSITIVITY

12 VDC OPERATION

(STAND NOT INCLUDED)

CAMERA BOARD MODULES
€X-060/3 STANDARD LENS CAMERA $ 128
€X-060P PINHOLE LENS CAMERA $ 135
CME-100C  “C” MOUNT CAMERA $ 1458 INNYRIONES
CME-2005CP 1/3” COLOR CAMERA BOARD $ 245
CREATIVE MICRO ELECTRONICS, Inc¢.

P.O. BOX 4477 ENGLEWOOD, CO 80155-4477
PHONE: (800) 771-1293 (Out of Colorado Only)

SION2020

CME-915T/R vipeo/aubio -

TRANSMITTER/DOWNCONVERTER SYSTEM
UP TO 125’ RANGE - 250’ WITH GAIN ANTENNA

$ 125.00

L

NNY ™
12onzazo

VERQUE LY

CALL OR WRITE FOR FREE CATALOG
PHONE: (303) 771-1288 FAX: (303) 771-1136

"FREE
catalog and construction plans
for any of these kits Qimit two)
Call 513-752-0279

ik

P.0.Bq

Connects between your telephone
and its wall jack, and prevents the
phone from ringing unless the
calling party Is one which you've
entered Into memory using your
touch-tone phone. Your answering
machine can handle all other calls.
Change between two separate
dlrectories of callers with a simple
filp of a switch. $48.00

{ ona16x

needed.

Scrambles your voice before Learns

sending it over the telephone

Jyour telephone. Full duplex remote
operation. .00

Connects to teleﬁ
i1 Shows the telephone number of

{ the calling party along with the
:{ ime of day the call was recelved, In memory “Block Mode’ or, dlal a number

Telephone Scrambler 8l IR Remote Control Receiver

“| emitted by standard Infrared remote
line, and descrambles it on the l§ ... | controls used by TVs, VCRs, Stereos, etc. “ I maln vocaj sound track from
] other end. Connects between J§ - Lets you control all your electronic projects 1 standard stereo recordin;

{ your telephone and wall jack. No with your TV remote. Seven Individual I/O s

-§ modlifications are required to plns can be assigned to any button on your i background music to sing along
, and can be configured for either §i | with. Produce your own karaoke
toggle® or ‘momentary” action. $32.00 tapes. $40.00

Ed

ational

Caller Block Telephone Caller ID Telephone Cal| Restrictor

Kits for the Serions Hobbyist

50 MHz Frequency Counter

Connects to telephone wall jack. Disables
all phones on the line if attempting to
either: dlal a number that has been stored

hone wall jack.

1 character LCD display, § | that has not been stored In memory *Allow

. Stores the info from the last five Mode’. Use touch-tone phone to enter
calls in memory. Complete stand telephone numbers into memory, and
{ alone, no computer Interface choose mode. Program from any phone

$62.50 on the line using your password. $35.00

Vocal Filter

An audio device which can be
{ used with a home component
| stereo system, to filter out the

and records the data pattemns

Reads frequency from 1Hz to 50MHz and
displays it on a 16x1 character LCD
display. Auto-range feature provides
fioating decimal point and automatically
affixes the correct suffix (Hz, KHz, or MH2).
Microcontroller based, very few additional
components. $48.50

Keep track of all numbers dialed or
entered from any phone on your
line. Connects to your telephone
wall jack. Decodes all 16 touch-
tones and displays them on an LCD
.| display. Holds the last 240 dligits In

1a nonvolitle memory. roll
through and view all telephone
numbers dlaled, credit card
| numbers entered, stc.  $54.50

» WWW americanradiohistorvy com

DTMF Decoder/Logger (i ]
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[ UNIVERSAL SOFTWARE KEY EMULATOR | s . .
omotve  Afftention
éLect_ro ICS  Serious automotive hobbyist
rvie and professionals!

Automotive lab scope systems!

« Learn and Emulate Modes. Turn your lab scope

« Activated at any ports (COMx, LPTx). ﬂfm:ML TG
+ Does not take any system memory. into a po_werfUI
automotive

USKEY - $179
Ri! ! M electronics
[ J * diagnostic

USKEY EMULATION SERVICE

« Universal device emulating capability. }

+ One board emulate many Software Keys.

+ No need to swap or install Software Keys @
switching from system to system. I

« Release stacking problems.

« Small size, low power, ISA bus. l'
|

s powerhouse!
» Shipping includes one USKEY board above plus custom programming - B
services to emulate one software key of your choice. USKEY-ES $279. Lab scope Starting at $375.00 e VIEW:
M o .
e Injector
Instek, Goldstar, B&K, Kenwood, .
[KEY SIGNATURE ANALYZER/EMULATOR | | i oTc. Analog and digitall | 22® || lgnition
‘ = : g gital ?’_ Throttle pos
Included all USKEY functions plus: Lead kits - Starting at $150.00. L"’“ - Coolant temp
: 1 Kits include heavy duty leads, e s Crank pos
R b Lo e clips and ignition connections. lsamad| | Air flow
ased Analyzer will capture and ) A A | Cl 1
display all signature actions in real Videos - "Quick Tapes Cover Do More!
time with on-board Video Display. topics such as setting the trigger  Secondary igniion
. Large on-board 1 Mega Byte Data and adjustment for ignition.
Pattern RAM for long sampling. Lﬂ[[ﬂﬂﬂj]]mﬂ[[ i muuuuﬂnmr Software - Waveform database.
‘ Comminucation with scopes. i

*  Smart Emulation Interactive
Program Generation. KSEA-9 $499 | - — AT o R ot
Call or write for your full line catalog!

601 N. Twin Oaks Ste. 821 o e
E - TRACE INSTRUMENTS CORP. Temple TX, 76504 (817) 774-9341
& 210 - 493 - 4546 MAJOR CARDS - COD Automotive Electronics Services

MEMBRANE SWITCH K/787

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. Steel "clickdomes" optional.

Connector and bezel included.
12 key DSK-12

$12.75

MAKE YOUR
4 key DSK-4 $8.75 OWN LEGEND! I%,

MANY LAYOUTS AVAILABLE

INDUSTRIAL GRADE !

tall for free brochure:

Sil-Walker 880 Calle Plano, Unit N
Camarillo, CA 93012
(805) 389-8100 FAX (805) 484-3311

ViS4 .~ MASTERCARD

Electronics Now, September 1995
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KELVIN 130LE

]mm

[ KELVIN 200LE
i

KELVIN ELECTRONICS

PHONE: 1-916-796-1750
FAX: 1-516-756-1763
10 Hub Dr, Melville, NY 11747

THE ULTIMATE METER

features. .

Popular Electronics (reviewed 5/93)
“Not only does the Kelvin 94 boast a lot of
.the features go the extra distance.”

“If we had to run into a burning building to
do some emergency trouble-shooting and
could carry only one piece of equipment, the

Kelvin 94 would be it!’

*True RMS, LCR, Hz, dBm * 0.1% Accuracy *

12
INSTRUMENTS
KELVIN a00ce —— IN ONE!
a 39 U 9 E DC Voltmeter,
AC/DC Voltages Transistor Freq. Counter Inductance ;' e AC Voltmeter,
Cont. Tester- Battery Test up to 20MHz resolution of 1TuH | wnmwmmlv’ Ohmmeter,
Buzzer DC C t Capacitance F Count . e g AC Current,
3-1/2 Digit LCD urrent | from 1pF to 20uF | Fred. Counter | EEFEE =FrgFs DC Current,
Low Battery 10 Amp Transistor up to 20MHz i I,-U«.(n/ 4 Diode Tester,
lndicat_lpr AC/I1): furrent Cap. from A Audible Cont.
Battery Test mp 1pF to 2 ¢ Tester, dBm,
#990087 #990122 #990123 pF to 00uF iy 4 Freq. Counter
AC/DC Current eSS 4 '
$ 95 95 | $ - - Joar st Capac. Meter,
Transistor
puu aff [ ACA-Hz-0Bm } |ndUCtance
STARDARD = ACC Volsgess. 06 Cunziis Aociiance 1| o oree R ohal -
! oltages & urrentA Resistance | ; -
A Continuity Tegsinr Buzzera Diode Test ' 20 Amp Logic Probe
(FEATURES: 2 o1 i noulimp.4 Accuraty - 0% ros || 900124 i e #990111
Protective Meter Cases for 100-300LE ...990088..$4.95 | $ 95 $ 85
Protective Meter Case for 400LE ............ 990094..$4.95

MODEL 2MHz Sw unction :
<> Protek %503 Gene:eﬁore o Furetio . < Protek ¥Sos
© Output Frequency of 0.02Hz to s

2MHz on 7 ranges :
S Qutput: sine, triangle, square,  :
pulse, ramp or slewed sine wave

Protek® oc rowes sussy 1001 3003
westaor —

nn

A |- Sio—ea | I 300
{ | '@4’4'@-%,;,}.-. ‘ S 4 digit frequency counter :
- ER— : < With sync output (TTL), VCF, DC
offset, variable symmetry

© Square wave rise
time: 100ns or less $ 95
#720129 299

Regulated DC

<> Prot MODEL 20MHz : Power Supply
P-3502C " Afford-A-Scope” : 9 0-30V,CV;0t0 3A, CC
O 2 Channels : © 2 Separate LED displays (green

: for voltage, red for current)

: © Constant voltage & constant
current operation

< Fully isolated outputs allow

< Built-in component tester for
resistors, capacitors, and diodes
< 6" CRT with internal graticule

MON SOIUONID3|T ‘GE6 L 48qLUBIdas

g EV trilgger series or parallel operation
N H2 Invert O Includes (1) set of test leads &
2-Axis input operation manual

9 Includes 2 probes
S 2-Yr. warranty

#720085 > =3 Sy

CIRCLE 249 ON FREE INFORMATION CARD

© Overload protected

9 2-Yr. warranty 5225

#690038

-~
[/+]
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WE HAVE WHAT YOU

THE BEST PRICES AND
DECODERS * L3 A

10 20
Pi0-6300 $69  $59
6 x 9 METAL CASE w/TOGGLE
PIO+/TNT $69  $59
6 x 9 METAL CASE w/TOGGLE
PIO RED $69  $59
3 x 6 METAL CASE
REPLACES GREEN & APOLLO-P
AR
STEALTH 1000-P $49 $45
5 x 4 PLASTIC CASE W/TOGGLE.
TNT $45 $42
6 x 9 METAL CASE W/TOGGLE
TVT-3G $42 $39
6 x 9 METAL CASE
MINI-TVT $42 $39
§ 3 x 6 METAL CASE _ o1rov 0270v
GOIa'xDs PLASTIC CASE W e STEsA%Iﬂ s%%gAse [ $55 $49
- X W
AP?&%&T‘{L CASE S04 M-80 $65 $59
. REPLACES PURPLE & SIP 6 x 9 METAL CASE w/TOGGLE
FTBe-39 METAL CASE L
X
GI-30 $39 835 N EW! ! ! QY a1y
4 x 4BOARD ONLY 10 20
NOCHEENOAG R2/V5/CFT MULTIMODE
s QUICK BOARD $35 $29
R2/V5 3 WIRE $29 $25

SA QUICK BOARDS CALL
PIO QUICK BOARDS $29  $25

PIO WRITER $55 $49

Z3 $11 $9

Gl 2 WIRE, 3 WIRE, CALL
AND 28 PIN

- HIGHLANDER

CIRCLE 236 ON FREE INFORMATION CARD
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WANT AND MORE

THE BEST SERVICE!!!
NEW CONVERTERS COMBOS .,

10

QTY  aTy BOSS1 - $225
, 10 20 REPLACES ALL PIONEER MODELS
STARGATE ELITE 550-PC $59  $55 S e i o
TIMELESS TPI-550-PC $60  $57 BOSS 2 $235
CENTURY CT+3000 $65  $61 REPLACES ALL TOCOM MODELS
PANASONIC TZPC1453G2 $79  $69 INCLUDING WIRELESS
THESE UNITS ARE BUILT INTO

BRAND NEW PANASONIC
REFURBISHED
CONVYERTERS

AL SA. SSA TV86 $149
REGAL, SA, PANASONIC ... . CALL ARG e
TP1550-PC w/BUILT-IN BOARD
REPLACES ALL JERROLD
EXCEPT BASEBAND

All prices are for 10 pieces, subject
to change without notice. Some
quantities may be limited. 30-Day
Money Back Guarantee. One year

1-800-854-7119

MON $91U0A08|3 ‘G661 JOquIaNdas

@
Py
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SPECTRUM ANALYZER SCOPE ADAPTER

1 MHz TO S00MHz
SPECTRUM
ANALYZER

AS SEEN ON YOUR SCOPE

100% FACTORY ASSEMBLED NOT A KIT MADE IN THE USA

A MUST FOR EVERY SHOP:

The SA500ADP Spectrum Analyzer Scope
Adapter works with any Scope Just one
connection to the Vertical & Trigger Inputs
and any scope becomes a full function
Spectrum Analyzer. Tune H.T.'s Filters,
Mixers. Check all RF based Systems. The
SA500ADP Scope Adapter will compliment

any Ham Shack, Radio Service Shop or
EMI Test Lab,. MADE IN THE USA Not
a kit. If you have been waiting for a low cost
High performance Spectrum Analyzer at an
affordable price , take Advantage of our
special introductory offer. Add a 500MHz
Tracking/Noise Generator for only $100
and save a total of $200.

SAS00ADP onpy $399.00

Add Tracking Gen. $100.00
Introductory offer only

$499.00

SAVE OVER $200 Reg. price $699

eptember 1995

IBPERSION

SWEEP
SPEED - vaNT oo At

o @
lugttnnur

we wo g3 w2
m'an—un

cenrEr sRECUENCY (N e 2 I

SETTING THE STANDARD
SA500A, SA1300B, SA1800C
[- SPECTRUM ANALYZERS

STARTING AT $995.00

MADE IN THE USA

6" x 12"x 16" (Hx Wx D) (only 1o LB)

SA1800C Shown $2395.00

Model SA1300B B = 1300 MHZ In One Sweep $qut) ()0 Options 1.3.5.6
SPECTRUM DISPLAY MONITOR $995.00

S The SA5S00A easily attaches to any receiver IF output jack. Providing

TWO FULL FUNCTION ANALYZERS
Quality & Performance with 80dB on Screen, -100 dBm Sensitivity,

& a panoramic signal display of your scanner or communication Teceiver.
S The SAS00A is a Full Function Spectrum Analyzer with +/- 5Kz
w Narrow Band Filter, Center Freq. Display, 50 MHz Marker. SASQ00A
C The first affordable Professional Spectrum Monitor/Analyzer for all
£ serious Ham Radio and Radio Monitoring Operators. With Opt. 1,3,5,6

ADVANTAGE INSTRUMENTS CORP.

Electro

MC -VISA -

Center Freq. Display, +/- 5KHz Narrow Band Filter 50 MHz Marker.
DISPERSION ZOOM, Baseline Clipper, Adjustable Sweep Speed,
Video Filter, and 40dB Input Attenuation. SA1300B 1-1300MHz

SA1800C 1-1300 & 850-1850MHz $2395 Wwith Opt. 1,3,5,6

DISCOVER call 800-566-1818

3579 Hwy. 50 East Carson City, Nevada 89701 702-885-0234 FAX 702-885-7600
82 PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.O.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX.

CIRCLE 222 ON FREE INFORMATION CARN
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CONWAY Engineering, Inc.
is the US distributor for the com-
plete range Computer Controlled
Measuring Instruments of TiePie
engineering. The measuring in-
struments can be connected to a
PC (MS-DOS 3.0 or higher) which
will result in a number of compre-
hensive test instruments, like:

* oscilloscope

B3CI
1 LLOSCOPE LIVE CHOP P 53

L8 / —_ Pz
oo .86
S g

e g WV"'A

] ) O (g e )
) () oo ) ) ) )
() o o) s s )

* voltmeter

[ Digital Voltrater

LAY CHAWEL 2 AR

3254 PASS

e 3

| ) ) ) ) e G
oo | [ — o— —
e —- =]

* gspectrum analyzer

&.&]M_l-
(e | (-, | (TFVIN
T [ | [T

nmummc

transient recorder

Cnl 1mlmmm1'

Normally, you have to use more
than one instrument to take your
measurement. Together with the
TiePie instruments a complete
software package is delivered, in
order to realize all four measuring-
instruments. Your advantage is
that you only need ONE measu-
ring instrument! Moreover, you will
be able to control all instruments
in the same way.

All measured data can be stored
on disk or be printed out.

Because of the many trigger pos-
sibilities you can measure a varie-
ty of signals, while the powerful-
software enables you to carry out
a multitude of measurements in a
straightforward manner.
Application areas:

service; medical research; auto-
matic test systems; research and
development; and education.

Available are:

= HANDYPROBE
8 bits; one channel; 100 kHz;
connection to the parallel prin-
ter port

~ HaNDvscope  IUSIIGEN
12 bits; 2 channels; 100 kHz;
connection to the parallel prin-
ter port

_ ErEen US 8499
8 bits; 2 channels; 200 kHz;
interface card

i US$307
8 bits; 2 channels; 20 MHz;
interface card

e US$998
12 bits; 8 channels; 100 kHz
interface card

s
12 bits; 2 channels; 1 MHz;

interface card -

(Prices exclude applicable taxes)

VERY HIGH SPEED: 1T P508

s ®

CIRCLE :336/ON FREE INFORMATION CARD
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The TP508 is a new interface
card with a measuring frequency
of 50 MHz!! The resolution of this
card is 8 bits.

Phenomena shorter than 1 mil-
lionth of a second can still be
measured well. The completely
digitized triggering ensures very
stable triggering with many trig-
ger possibilities. The TP508 has
an input range of 5 mvolt/div...20
volt/div (12 steps) and an auto
calibration function. Since both
channels may be sampled simul-
taneously, phase differences can
be measured very accuratly. Even
single phenomena can be meas-
ured since each channel has a 32
Kbyte memory. Comprehensive

software is provided. _

el b

el e e i N Ll e s
Capwell Drive, Oakland, California USA 94621-2113. Tel.: (10) 568-4028
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HAMEG
Model 5006

The Model HM5005 or HM5006 is the ideal
instrument for analyzing RF signals within
the frequency range of 0.5 to S00MHz.
Scanwidth can be set to display from
50kMz to SO0MHz per division.
Measurements may be made over the
range of -100dBm to +13dBm. A “Zero
Scan Mode” is useful for measuring and
tuning at a single frequency.

A 4 digit numeric display can be set to

A stable, glitch-free,
lab quality, affordable
~ Spectrum Analyzer

display either the center frequency or
marker frequency. The Model 5006
includes a tracking generator that can be
set from -50 to +1dBm and is extremely
useful in displaying the frequency
response or reflectivity {using an_external
bridge) of a device under test.

Model 5005 Spectrum Analyzer $1,095
Model 5006 witracking generator 1,495

Please call or fax for our

BIDDLE  Ground and irisulation testers
BIRD Wattmeters and loads
FLUKE Multimeters, Scopemeters, etc.

GOLDSTAR  Oscilloscopes, generators
HAMEG Analog and digital oscilloscopes,
signal generators, spectrum analyzers

ive bid on your requi for:

OPTOELECTRONICS  Freq. counters
PROTEK Oscilloscopes, multimeters,
spectrum analyzers, power supplies
RAMSEY Communications monitor
TEKTRONIX Analog and analog/digital
oscilloscopes, freq. counters, etc.

800-554-8305
FAX 404-772-3780
LocalfTechnical
404-772-9811

4900 Gaidrew
Alpharetta, GA 30202

VISA/MASTERCARD
UPS SHIPPING 4%
Mimnum order $25

MORE POWER!

68HC11,80C51a 80C166

AM Research supports over 30 of the most popular
Embedded controllers with a highly integrated hardware
it and software development system.

&1 Faster Hardware.

M Faster Software.

1M More Productive.

M More Tools & Utilities.
'.-.9 Incredibly Dense ROM.
I Single Chip Capable.
%] Outstandlng Support.

Orders (800) 949-8051
Info (916) 652-7472]
fax (916) 652-6642
bbs (916) 652-7117|
email sofia@garlic.com
4 4600 Hidden Oaks Lane|
Loomis, CA 95650

The Embedded Controller Experts|

AM Research

decade.

and guaranteed

AND COD. WELCOME!

You can have multiple Cellular Phones on one number. Whether you want to start your own business offering

this service to your customers, or just want to program your own phone. We have the knowledge, expertise,
experience and technology 10 get you started. Full or part-time, this is one of the best money makers of the

Software, Hardware. & Cables
We stock a full line of equipment to program many phones directly through
the data port WITHOUT opening the phone. We have Hand-Held programmers
from just $19951 We offer full fechnical support & all products are fully tested

Buy Pre-Programed Phones from Us!
Get a second or third phone with NO ADDITIONAL MONTHLY CHARGES: Motorola "BAG" phone $299,
PT550 "FLIP" phone $449, NEC P120 $399. Many others available, or send us your phone, WE OFFER
SAME DAY TURN-AROUND! PROOF OF LINE OWNERSHIP REQUIRED.

California Grapevine Gommunications

Fax on demand, call from your fax 24hrs. (714)-581-7460
10 YEARS EXPERIENCE IN THE CELLULAR INDUsTRY...Gall: (714)-581-2121

\
ar Industries best kept secret

PR * g - g
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S’ é’C S? él C 1-800-870-1955/(919)870-1955 24-hr Fax:(919)870-5720
2 ~Jun (t‘uipmenl or',)orulion, One Year Warranty. 15 Day Moncy Back Guarantee. OEM welcome.

School purchase order accepted, net 30 days. Bids accepted.

LLODESTLAIR Lodestar Elsctronics Corp.  Since 1979 :)% S e Sy dea i
. uantity discoun shipping poin
3121-A Glen Royal Rd., Raleigh, NC 27612 SALES REP./DISTRIBUTORS/OEM WANTED. -@@

MICROPROCESSOR/CONTROLLER TRAINING  £RS-88025109.00 Dynaniic scanning conttlst ppOn {JCTS OF THE MONTH

£DS-8803 $159.00 A/D. thenmal sensor cntrls

Now, you can learn and apply Computer control on your PC with our low-cost i
trainers and lead yourself to the advanced 80386, 80486, efc.. Learn ASSEMBLY, C, %mo%g::ﬁgg:&;:::‘gfoﬁ M DM-4061 589.95 .
and BASIC languages programming and debugging, and Microprocessor based system EDS-8806 $159,00 Basic VO experiments. C Millivolt Meter Mv-3100A $159.95
hardware design and troubleshooting. Experiment gulde and example programs are
EDS-8807N-16 $619.00 16 Dot matrix LEDs. ’n/ g

Included In each trainer. Our trainers are widely adopted by technical colleges. _EDS-8807N-8 $419.00 R Dot :,a":x LEDs. i CO'()I‘ Pat' Gen. CPG-1366A $159.95
8088 Trainer $699.00 1iC-8088, teach yoursel R08R asseinbly languege programming. EDS-8808 $269.00 Opto-couple controls. W _RF Power Meter 340 s219.00
Fegture;: Assembly language coding. nssemlslgr. disassembler, single step and multi- EDS-8809-1 $589.00 stcpper motor control . | 8-500MHz, R power. 20mW/200mW/2W. Imp.: 50Q.
|breakpoint program debugger. display and rewnte registers, download/upload programs digital clock. sp- Accnracy £10% full scale: N-type connector.SWR <1.15
fronvto extemnal systetnis, /0 drivers, Sb-key large size keyboard. LCD) display, RS-232, - [ caker cntildot  [v41 $219.00; S00-ROOMHz. 342 $219.00: RO0-000MHz
UART. priniter interface. two expansion slots, £5V, 212V switching power supply, 20 VO P . matrix LED. [ il
contrals available. e.g. servo and stepping motor. dot matrix display, D/A. A/D, sensors, . : “ matrix kethd,w FG-2100A $169.95.
EDS-8811 $289.00 E(E)PROM programaier. Bum your own EPROM in just a minite. sign lights, clec- f 2

BGC-8052 §979.00 leamn yourself Intel 8051/8052 Emibedded Microcontroller controls. tric piano, stop F Signai Generator sc-41608s119.00
U-DBGR $1599.00 Debugger/In-circuit Emulator for Microp ors and progr m,l x watch.etc. 24 |Freauency Counter rc-5250¢ $119.95.

8051/52 In-Circult Emulator, APEX-IE assembly language programming snd debugging. experiments, )
( 1C-100 $549.00 1/0 control applications, learn Assembly. C, and BASIC progr i ple programs included by 8202 $499.95.3 outputs 30V/3A

BOO-pin solderless breadboard for circuit design and test, /O drivers for contm EDS-8811-DRAM $589.00 Disk drive entrot.
lling relay. step niotor. LED, speaker, sensor. _etc.. Application control modules available, EDS-8811-SRAM $589.00 Disk dnive cntrol.

See Specifications Below or Call

DC POWER SUPPLY RF SIGNAL GENERATOR GRID DIP METER .. .. 1/ //
F. PS-303 $159.00 oo SG-4160B $119.00 DM-4061 $89.95 1.5-250MHz, é‘ ) 1 \
0-30VDC, 0-3A: 0.02%+2mV line ~ & 100KHz-150MHz up to 450MHZ on 6 bands;6 plug-in codls. 4 TERN ]
e R T — regulation; 0.02% ImV load 3rd harmonucs; 6 ranges, AM modu- 2 transistor, and | diode. e s
i I g | regulation; linVems noise & ripple. I \' - lation. RF Ouspur. 100mVnns to 3- Afodrd, ;= 2KHzZ Si . Crystal Oscillator: 1-15M iz
Pt '8 Short circuit/overload protection, ‘ | SMHz. Modudation: Int. IKHz AM. Wave absortion meter. Using 9VDCpower supply
= T e B constant curtent/voltage(CC/CV). 8 TUa% 5 U0 Ext. S0Hz-20KHz AM.
_- b1 '31 PS-303D $314.95 dual ontputs. - " Audio Outpur: |KHz, | Vems AUTO DISTORTION METER
i PS-305 $219.95,0-30VDC, 0-5A  SG-4162AD $229.95, with Freq. Counter |Hz-150MHz, 6 digits, DM-3104A §799.95 P
PS-305D $399.95, dial. e, for intemal & extemal signals. Specification see SG-4160B above. ;’EAS%%IIT;I%Z:
5110 S bl ange. 0.01%-30%,
B112 830995 LoV, 0.5n WM W i e i AURIO GENERATOR 00 V1/¥1030% fll scal.
8108(8109) $549.95(8699.98) = L 8500 v Uy T m——— g AG-2601A $119.00 Freq.: 400Hz£10%. . .
0-60VDC, 0-3A(5A). dual, - u‘“'*“\".‘ <ol (I)Oul'{z IMHZ..S'I’&HE%' ¢ 1000Hz+ 10%(HPF). TRT Y
|independent tracking. Low nipple ¥ 5 e tput Level: smewave 0-8Vrus, Input: 3mV-100V, % ey 3 (e
8102(8103) $399.95(5489.95) dual 0-30VDC/0-3A(5A), § W @ squeiOVpp. Riineasnglods e | .
fixed SVI)(/3A, indepedent tracking operation, constant voltage e R Output ,l""_’e,d'"c:‘ 600 Olun. — Auro. g Ranges. F Freq. = (fo):10%;
and current. Slave/Master, Senal/Parallel connection. Be o lnu i) gg ) Distorsion: <0.05% 500Hz-50KHZ. Fund. Rejection: >-R0dB at (f0)£5%. >-70dB at (fop10%.
PS-1610S(8107) $289.00(8399.95) 0- 16VDIC, 0-10A, o <05%S0KHzS00KHz - Harmanic dccuracy: 0.5dB, 18(fo)-20KHz
o AG-2603AD $229.95, with {'req. Counter 1Hz-150MHz, 6 digits, DM-3204 $1,599.00 dual channels.
PS-2243(2245) $139.00($159.00) 0-12/0-24VDC . 3A(SA). for internal & external signals. Specification see AG-2601A above
8200(8201) $179.95(5239.95) 0-30VIXCidigital meter), O- b e et featig] B FREOUENCY COUNTER
3A(SA). 8210(8211) $199.95(5259.95) two digital ineters. FUNCTION GENERATOR FC-S250C $119.95

8202(8203) $499.95($549.95) 3 outputs. digital display.
dual 0-30VD('/0-3A(5A), a fixed SVD(/3A, indepedent tracking

Freq. Range: 1011z-220MHz:

v e FG-2100A $169.95
(HF)10Hz-20MHz,

.=~ 0.2Hz-2MHz in 7 ranges. Sine,

loperation, constant voltage and current. -_i Square, Triangle. Pulse & Ramnp {VHF)10MHz-200MHz
* . Output: SmVp-p-20Vp-p, 1% Gate Time: 0.1 & Isec.

AM/FM SWEEMAR SCoP $ % distortion. - Max. Inpur: 10Vp-p.

i S s
SM62ISHIES1939.95 - - VCF 0-10V control freq. to 1000:1, Input Sensitsvity: 35mV 10Hz-200MHz.

IF gff,ﬁ‘m,'z_fﬁx},ﬁ,"*' K'ﬁim FG-2102AD $229.95 generates signals same as FG-2100; 4-digit /nput Imped.: (HF) IMOhm, (VHF) S00hm.
Marker (AM)ASSKH}_ £SKH2 counter display, TTL & CMOS outputs, 30ppn £1 count accuracy FC-5260A $146.00
£10KHz, (FM)10. TMHz, 275K Hz, FG-2020B $159.00 0.5Hz-500K Hz. Sine, Square, Tnangle. 10Hz-600MHz. | -
+150KHz. {FG)2103 $329.95, Digital sweep generator, 0.5Hz-5MHz in 7 FC-5270A $149.98 = )
L . p ranges. Operating Mode: sweep, AM, gated burst, VCG. 10Hz-1300MHz. E- sl co o ]
STEREO SCOPE 05-7505B $369.00 trigger, 0-10MHz. Freq. Counter: Int. 0.5Hz-SMHz, Ext. SHZ-10MHz F(-5600B $321.00 ST S o !
) ~ o ~ . B o el
IALIGMENT SCOPE 08-7001A $369.00 0-200K Hz. FM STE REQ MODULATOR {0Hz-600MHz. . b
AM/FM STD SIGNAL GEN. T LR~ (FC)STOOB $329.95 10Hz ~ 1 3GHz
SG-4310A $1799.00 RF SECTION: ;«? SIGNAL TRACER/[NJECTOR
|Freq: 100KHz-110MHz o Carrier: 98MHz +2MHz, A . = SE-6100 $134.95
Dispiay: 6-digit LED -_li Outpur: 10mV. ImV &0.1mV @~ § .. TRACER: Gain Max. 60dB
iceracy. FLIESIE S o COMPOSITE SIGNALS: g I . Atremuation: 0/20/40/60d8
<£(5x10-ES £1 count) Pilor: 19KHz £2Hz, 0.8Vrms m s i} P Input Imped.: 100KOhm

Output Imped.: 6000hm,

ol
i Speaker: 8 Ohrn.

Resolution:100Hz (100-34 99MHz), IKHz (35MHz-110MHz).  INT. MODULATION: 400KHz,
Outpur. -19dBu, -99dBu, 1dB steps. Impedence: SO0 VSWR 1.2, |KHz 1%, 1Vrns, distortion < 5%;L-R Seperation: >50dB.

l"/ RN EXT. MODULATION: Freq.. 50Hz-15KHz INJECTOR: Freq.: 1Kliz
(‘Pc.lﬁgl;lgl}q PATTE GEN. L-R Seperation: >45dB 100Hz-3K Hz, >35dB 50Hz-15KHz. Squarewave, Output Level: Continuously vanable 0 - 4.5Vp-p.
VHR NTSC: w ACMILLIVOLT METER AUTO. CAPACITANCE METER
Freq.: 45.75.175.25, 187.25 Mliz. P— ,..__ i | MV-3100A $159.95 wide band CM3I00A $139.00 10 ranges, 99.9pF ~ 99.9mF, fully automatic.
RF Ouspus: 10mV » — - * SHz~IMHz: 3 scales, mV. dB &dBm; Reselution: 0.1pF lowest, s
Impedence: 75 Ohm: S — ol 3004V~100V in 12 ranges, 104V 0.1% full scale. - BN
Video Output: BNC, | Vp-p b, T a v resolution; -70~40dB in 2 ranges,  Accuracy:

0dB=1Vrmns,0dBm=0.755V), 23% 0 5% of full scalet Idigit to 99.9uF, =
SWR/RF POWER METER accuracy; Input impedence 10MQ. 1% of full scalex I digit to 99.9uF -

B @
;::’qj::‘” o Noise <2%. MV-3201B $309.95 dual Display: 3 digit LED.
- ge. 1.6-1]

Unit indicator: pF. nF, mF. Overrange indicator.
RF Power- 0-4W/20W/200W channels, simultaneous measurement.. P wuF, ang

SWR Measure. 1.0 - = 4W min. OSClLLOSCOPE 0573088 $249.00 pc-mHz, WOW-FLUTTER METER

¢ Accurcy: 5%-10%: SO-239 plugs. Vertical: 10mV/Dhv, Horizontal: WF-3103 $699.95
i " Insertion Loss: O.3dB. & 4 250mV/Div. 10Hz~100KHz in 4 4 Freq Range: 3KHz+10%
Input/Output Imp.. S0Q

" ' % .. ranges, 3* CRT.Intemal end JIS/CCIR, 3.15KHz+10% DIN.
320 $89.95, 130-520MHz. m ¢ Extemal Sync.; Input: IMQ/3SpF. D ‘ ’ Range: 0.03.1/.3/3% full scale.
330 $119.98, 1.8-S20MHz. B = 0S-7010A $369.00 DC~10MHz. - Accuracy. +5%.
SWR-3P $26.95 1.7-1 50MHz, + 5" CRT.10mV/ICm~10V/Cm, IMQ. 5 & WF-3105A $799.95, digital;
Power: 0.5-10W. 0.5W-100W.

05-622B §344.95 20MHz/dual trace ;'K' = ==‘ Function: LIN'WOW/Flutter/WTD.
SWR-2P $22.95, 1.7-30MHz, RF Power: 0.5-10W. 08-653 $699.95 SOMHz., dual, delay sweep, ALT trigger, TV syn. :

MON SOIUOND3|T ‘G661 J8qWaldas

28 |

RAGLEATH Freq Cnir: 10Hz-9.99MHz.
PM-330 $136.00 1 8-S00M1 Iz; 0-SW/20W/1 20W 08-61008 $1329.95 100MHZ 4ch. B traces, delay sweep.best buy Indication: CCIR/DIN/IIS.

o]
(3]

CIRCLE 203 ON FREE INFORMATION CARD

www americanradiohistorv com


www.americanradiohistory.com

Electronics Now, September 1995
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Oscilloscopes: 20MHz - 100MH:2
some with CURSOR READOUT

up to (2.76H2)

DC Power Supplies 50 ditferent types
including Programmables

Function Generators Freguency Counters-

Hi-Pots: soime with combined Insulation Testers

For a complete catalog of Instek equipment and the
Distributor nearest you please contact:

Instek Corporation

1SO 9002 CERTIFIED MANUFACTURER
Test & Measuring Instruments

Digital Muitimeters 3 1/2 - § 1/2 digits
some with IEEE

Handhelds:

8 different models:
3 1/2 - 3 3/4 digits

1205 John Reed Court B City of Industry, CA 91745 B 818-336-6537 B FAX 818-369-1748

CIRCLE 196 ON FREE INFORMATION CARD

Over 8.6 MEGS
zipped files!

Softwa

Including:
e Complete book included!

* Plans for an ESN/NAM “snatcher” for
under $400

¢ |Information on cellular “fingerprint”

e All peripheral topics

e Explanation of 3122 Motorola revision
and how to defeat it

* Wargames dialer and
lots more!

* Programming software
(ESN/NAM) for over
20 phones

e OKI 800/Loader Boxes

WE HAVE IT ALL!

ESN READER......... 5400
GZ/AMPS(M lockl...sﬁlm

CELLULAR MASTERS (805) 486-0867
4045 S. SAVIERS RD., OXNARD, CA 93033

NOW
YOU CAN “SEE”
INVISIBLE FIELDS
AND AVOID THEM

Most homes and offices

have hot spots with strong

artificial electro-magnetic

tields, where chronic

exposure may cause ‘

mental or physical problems. Eventhe 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 uniess 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.

AlphaLab, 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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OSCILLOSCOPES & ACCESSORIES

TEK 5B10N 2 MHz Time Base. for 5100 series .......... $100.00

TEK 7603 100 MHz 3-slot frame .................. $250.00

TEK 7A13 100 MHz Differential Compsrator . $450.00

TEK 7B853A 100 MHz Dual Time Base ... $200.00

TEK R7603 Rackmount 100 MHz ... .. $200.00
O'scope frame

TEK SC502 15 MHz Dual Trace ... $375.00
O'scope, TM500

TEK 7904 500 MHz 4-siot frame .. $500.00

TEK 7904 . System w/7A24,7A26.7860.7885 .. $1,200.00

TEK 7A24 400 MHz Dual Trace Ampiifier ... $450.00
TEK 7A26 200 MHz Duai Trace Amplifier . $250.00
TEK 7A29 1 GHz Single Channel Amplmer ... $850.00
TEK 7810 1 GHz Time Base . . $500.00
TEK 7815 1 GHz Delaying Time Base $600.00
TEK 7B80 400 MHz Delayed Time Base ... .. $200.00

TEK 7885 400 MHz Delta Delaying Time Base .......... $250.00
TEK 7B37 400 MHz Time Base, pretrigger clk .. $250.00
TEK R7704 Reckmount 175 MHz O'scope frame ...... $250.00
TEK 7S14 1 GHz Dual Channel Sampiing Unit . . $700.00
TEK P6046 100 MHz 1)/10X Diff. Probe ....... . $750.00
TEK P6201 900 MHz 1/10x/100x FET Probe .......... $400.00

WAVEFORM & GENERATORS

HP 33104 § MMz Function Generator ....... $325.00

TEK DDS01 Digital Delay Generator ... $375.00

TEK FG502 11 MHz Function Generator . .. $325.00

WAVETEK 135 2 MHz Lin/Log .. . $275.00
Sweep/Function Gen

HP 214B 10 MHz Pulse Gen., 50v/50ohms ........ $2,250.00

HP 8080A 1 GHz Dual Channel Pulse Gen. . .. $1,400.00
HP B082A 250 MHz Puise Generator .. s $1,400.00
TEK PG502 250 MHz Pulse Generator, Tr<ins . $

HP 8165A Prog. Signal Source.1 mHz-50 MHz .

TEK AWGS5105 Arbitrary Waveform Generator $3,000.00
TEK PFGS505 Prog. ..... . $1,275.00
12 MHz Puise/Function Gen.

VOLTAGE & CURRENT

HOLT 11 AC Thermal Converter Set ... ... $4,500.00

SOLARTRON 7150 ... $550.00
5-1/2/6-1/2 digit DMM, GPIB

HP 6477C DC Current Source, 1o 50V,500mA .......... $600.00

HP 68181C DC Current Source. 100V, 250 mA .. $675.00
HP 6186C DC Current Source, to 300V.100mA . $750.00

KEITHLEY 225 Cument Source, 1 nA-99.9 mA .. $450.00

IMPEDANCE & COMPONENT TEST

HP 4800A Vector Impedance Meter ... $550.00
BOONTON 62AD 1 MH2 Ind. Meter, 2-. 2000 uH ... $700.00

BOONTON 728D 1 MHz Cap. Meter, 2-2000 pF $700.00
HP 4342A Q-Meter, 70 kHz-22 MHz, Q=5-1000 ... $2,250.00
MEGURO MQ-171 VHF Q Meter, 20-230 MHz ...... $1,100.00
E.S.l. RS925 9-Decade Resistance Standard ....... $2,000.00
E.S.I. SR1010 Resistance Transfer Standards .. $800.00
FLUKE 5450A Programmabie .. $2,750.00
Resistance Standard
GR 1409 Standard Mica Capacitors, 0.05% $150.00
GR 1432-N 5-Docade Resistor. 0.1 OHM-11K ... $275.00
GR 1432-U 4-Decade Resistor,0.01-111.10hm ........ $175.00

GR 1433-X 8-Decade Resistor, 0.1 OHM-111K . $550.00
HP 43294 High Resistance Meter ... $1,350.00
TEK 576 Curve Tracer, to 220W . .. $2,350.00
TEK §77D1/177 Storage Curve Tracer ... $2,250.00
TEK 7CT1N Curve Tracer, to 0.5W ......... .. $500.00

POWER & SUPPLIES

GLASSMAN PS/EG-05R-06 . $500.00
5 kV Power Supply, to 6mA

HP 60024-0pt. 01 50V/10A $875.00
Power Supply, to 200 W

HP 60234 Autoranging Supply, 20V/30A/240W ..... $1,150.00

HP 6114A Precision Power Supply, 40V 1A ... $875.00

HP 6261B-027 20V at S0A CVICC Power Supply ... $675.00

HP 62648 20V at 20A CV/CC Power Supply . $500.00

HP 62668 40V at SA CV/CC Power Supply ... . $400.00

HP 62678 OV at 10A CV/CC Power Supply ... $550.00

HP 6296A 60V at 3A CV/CC Power Supply ............. $400.00

HP 6299A 100V at 750mA CV/CC Power Supply ..... $250.00
HP 64388 60V 8t 5A CV/CC Power Supply ..$375.00
HP 6255A 40V 1.5A Dual Output Supply .. $500.00
TEK PS503A Dual Power Supply ... $250.00

*VISA « MASTERCARD - OPEN ACCOUNT - 90 DAY WARRANTY ¢ 10 DAY INSPECTION -

Phone: 1-303-438-9662
Fax : 1-303-438-9685

ACME PS2L-1000 ......coooveviririonniiissssmsnsnismmssisissnnns $450.00
0-75V/ 0-150 A/ 1000 Watt Load

HP 59501A HPIB Power Supply Programmer ........... $175.00

HP 6827A Bipolar Supply/Amp, 100V 500 mA ....... $800.00

KIKUSUI PLZ-72W Prog. Load, ...................... $200.00
4-110V/0-12A/70W

TIME & FREQUENCY

HP 5315A 100 MHz/100 nS Universal Counter .. $550.00

HP 5316A 100 MH2z/100 nS Unlv. Count, HPIB ......... $750.00

HP 5316A-003 100 MHZ/100 nS Univ., ........... .. $950.00
13 GHz ch

HP 5370B-001 Time Interval Counter, to 20 ps .. $2,250.00

HP E1420A-10,30 VXI Counter, ” .. $1,500.00
200 MHz & 2.5 GHz

TEK 7D15 225 MHz Universal Counter/Timer ........... $275.00

TEK DC5009 Programmable ............................... .$7580.00
135 MHz Count/Timer

TEK DCS03A 125 MHz Universal Counter/Timer ....... $500.00

$700.00
... $850.00

.. $1,400.00
$1,900.00

TEKDC509 135 MHz High Resoiution Counter ..

FLUKE 7220A-1111.3GHZ ..o
Communications Counter

HP 5340A 18 GHz Frequency Counter

HP 5340A-01,11 18 GHz Counter. ...

OCXO0, HPIB

HP 5342A-1.4,5 24 GHz Counter, ................cccc.... $3,900.00
OCXO0, DAC. HPIB

SYSTRON 6054B-05,26 26.5 GHz Freq. .............. $2,400.00
Counter, GPIB

GR 1115C Crystal Frequency Standard ................. $1,600.00

AUDIO & BASEBAND

HP 3580A-002 Spectrum Analyzer, ... ... $4,850.00
5 Hz-50 kHz

HP 3586C Selective Level Meter . .. $1,750.00

TEK 7L5-025/7603 20 Hz-5 MHz
Spectrum An., w/trame

.. $2,250.00

HP 334A Distortion Anatyzer, 60 dBTHD ... . $550.00
HP 339A Distortion Analyzer, -95 dB THD ... 32 400.00
TEK DA4084 Distortion Ansiyzer, 0.0025% THD ... $1,500.00
FLUKE 8920A TRMS Voltmeter, 10 Hz-20 MHz ....... $700.00

$250.00
. $350.00

HP 3400A RMS Voitmeter, 10 Hz-10 MHz
HP 4204A Synthesizer, 10 Hz-1 MHz

ROCKLAND 5100 Synth., $400.00
1 mHz-1.999999999 MHz

KROHN-HITE 3202 Dual HP/LP Filter, $600.00
20 Hz-2 MHz

KROHN-HITE 3342 Dusl Filtef, ............................ . $1,100.00
0.001 Hz-99.9 kHz

PA.R. 189 Fiter/Ampiifier, 0.1 Hz-110 kHz .. .. $400.00

ROCKLAND 752A-0pt.02 Dual Low ............. $1,100.00
Pass Filter, 115 gB/oct

TEK AMS02 Differential Amplifier ..$575.00

RF & MICROWAVE

HP 11970A WR28 Harmonic Mixer, .............. . $1,100.00
26.5-40 GHz

HP 5371A Modulation Domain Analyzer ... ... $5,900.00

HP 8406A Comb Gen.,1/10/100 MHz increment ........ $450.00

HP 84434 Tracking Generstor, 0.1-110 MHz ... $700.00

HP 8444A-0pt059 Tracking Generator, . .. $1,500.00
0.5-1500 MHz

HP 85528 IF Section .....................

... $750.00
HP 85538 RF Section, 1 kHz-110 MHz -
HP 8554B RF Section, 0.1-1250 MHz .

HP B555A RF Section, 0.01-18 GHz $950.00
HP 8555A System, with 85528 & 141T $2,375.00
TEK TR503 Tracking Generator, 0.1-1800 MHz ... $1,750.00

HP 116658 Modulator, 0.15-18.0 GHz ..
HP 8405A Vector Voltmeter, 1-1000 MHz .

HP 85020A Directional Bridge, 0.01-4.3 GHz . . $780.00

HP 85021A Directional Bridge, 0.01-18 GHz . 81 200.00

NARDA 7000A Microwave Multimeter, ................. $1,980.00
0.1-18 GHz

BOONTON 1020 Synth. Sig. Gen., $1,850.00
0.15-540 MHz

BOONTON 102C Signal Generstor. ..................... $850.00
0.45-520 MHz

FLUKE 6060A/AN Synthesizer, $2,000.00
10 kHz-520 MHz

GIGATRONICS 875/86 Levelled Multiplier. .. $8,000.00
Ka & V band

HP 85100V Freq. Multiplier. 50-75 GHz out $4,250.00

HP 8660C Synthesizer, with 866034 4866338 ... $4,250.00

WILTRON 6742A-0pt.01 Synth. Sig./Swp. ....... $9,000.00

Gen., 1840 GHz
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Quality « Service * Selection
5§30 Compton St., Unit #C

Broomfield, CO 80020

EIP 928-0pt 9201 Prog $4,000.00
Sweep Gen.,1-18 GHz

HP 8620C Sweep Oscillator Frame -

HP 8620C-0pt011 Sweep Oscillator ......

Frame, HPIB

.. $5850.00
.. $675.00

HP 86222A RF Piug-in, 10-2400 MHz . $1,400.00

HP 86222B-opt.2 RF Plug-in. .............. .. $1,950.00
10-2400 MHz, stten.

HP 862908 RF Plug-in, 2.0-18.6 GHz. .................. $2,000.00
+10d8m

WAVETEK 1067 Sweep Gen., ...............cccccccerneeen.. $500.00
10-2400 MHz. atten.

BOONTON 428/41-4B Power Meter, ... .. .. $475.00
1MHz-12.4 GHz

BOONTON 428/41-4E Power Meter, ........................ $650.00
1 MHz-18 GHz

BOONTON 428/42-S/3 Power Meter, ... $375.00
1 MHz-8 GHz

HP 432A/478A Power Meter, 0.01-10 GHz . ... $375.00

HP 435A/8481A Power Meter. . ........... $1,000.00
10'MHz+18 GHz.100mW

HP 435A/8482A Power Meter, . .................cc.ccc... $1,000.00

0.1-4200 MHz. 100mwW
HP 435A/8482H Power Meter, ... $1,150.00
0.1-4200 MH2, 3W
.. $1,000.00

HP 435A/8484A Power Meter, ...
10 MHz-18 GHz, 10uW

HP K4B6A WR42 Thermistor Mount, 18-26.5G ......... $400.00

HP QB4B6A WR22 Power Sensor, .............. $1,500.00
33.0-50.0 GHz

HP R4B6A WR28 Thermistor Mount, 26.5406G ........ $400.00

WAVETEK 1034A Portabie Power .. $375.00
Meter,0.001-18GHz

AILTECH 7618E Noise Sourcs, $675.00
15 dB. 0.01-18 GHz

BOONTON 82AD Modulation Meter, ... $1,000.00
10-1300 MHz

M.5.C.MC5112 Noise Source, .................ccccccceneene. $325.00

25.5d8, 1-12 GHz

COAXIAL & WAVEGUIDE

HP 116910 Dir. Coupler, 22 d8, 2-18 GHz ...
HP 116820 Dual Dir. Coupler,22 d8,2-18 GHz
HP 333300 Detector, 10 MHz-33 GHz, APC3.5 ..
HP 7640 Dual Dir. Coupler, 215-450 MHz
HP 7780-0pt 011 Dual Dir. .
Coupler, 20 ¢8.0.1- 2GHz
HP 7790 Dir. Coupler.20 dB. 1.7-12.4 GHz ..
HP 8472A Crystal Detector, 10 MHz-18 GHz
HP R532A Frequency Meter, 26.5-40.0 GHz
KRYTAR 202020016 Directional ......................
Detector, 2:20 GHz
MILITARY AS-13468 Double ..........
Ridge Hom, 3-8 GHz. N(f)
NARDA 26298 20 dB Atten., 150 W, DC-1 GHz ........ $175.00
NARDA 3000-SERIES Directional Couplers .._......... $150.00
NARDA 3090-SERIES Precision .................ccc...c.... $225.00
HI Directivity Coupler

NARDA 4000-SERIES SMA MIN .............cooovvirinr .$75.00
Directional Couplers

NARDA 4203-8 Dir. Coupler, 6 dB, ............... . $225.00

. 2-18 GHz,SMA

NARDA 5070-SERIES Precision .. $300.00
Refiectometer Couplers

NARDA 768-30 30 dB Atten., 20W, DC-11 GHz ........ $125.00
TRGA510 WR28 Precision Atten., 0-50dB ........... $1,000.00

WEINSCHEL 1515 Power Divider, ... $125,00
DC-18 GHz. SMA

WEINSCHEL 1579 Power Divider, ... ... .. $275.00
DC-26.5 GHz, 3mm

WEINSCHEL 3200-1 Prog. Atten., ............c.......... $200.00
0-127 dB. DC-2 GHz

WILTRON 97SF50-1 Directional Bridge, ................ $1,500.00

0.01-18 GHz

MISCELLANEOU

HP 28687A LAN Wire Test Instrument . . $750.00
HP 4935A Transmission Test Set . $1,650.00
HP 59401A HPIB Bus Analyzer ... .. $700.00
TEK 1411R-0pt 04 PAL Test Slgnul Generator ...... $2,750.00
TEK 144 NTSC Test Signal Generator .......... .. $700.00

. $950.00

TEK 147A NTSC Test Signal Generator

TEK 1485R Waveform Monitor, NTSC & PAL . $1,850.00
TEKS21A PAL Vectorscope .................... . $1,500.00
TEK J16/J6523 Spot Luminance Photometer .. $900.00
HP 59307A HPIB VHF Switch ............... $200.00

PAR. 5206 Lock-In Amplifier, 2 Hz-200 kHz ........ $3,000.00

MON SOIU0.108[T ‘G661 J8quBldas
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CALL TOLL FREE
1-800-292-7711
1-800-445-3201 (Can)

C&S SALES WRITE FOR

EXCELLENCE IN SERVICE FREE CATALOG

Electronic Tool Kit Model TK-1000

A professional organizer tool kit at affordabie prices. No

student should be without this unique tool kit that holds all

the tools you need.

Including: $39.95

Diagonal Cutter

Long Nose Pliers

6" Wire Stripper

Solder 60/40

8" Screwdriver

6" Phillips Driver

Safety Goggles

IC Puller

3pc Nut Drivers

Iron 25W

Iron Stand

Solder Wick

Desoldering Pump

5 pc Solder Ease Kit

Spc Precision Screwdriver

Digital

- LCR Meter
L LCR-680

$79.95
3-1/2 Digit
LCD Display
Inductance
1uH to 20MQ

Line Tracker
MV-963

Dual-Display
LCR Meter

wi/ Stat Functions
B+K Model 878
$239.95

Auto/manudl range
Many features

with Q factor

High Accuracy

\, (Infra-red Sensor)
W/ The robot follows
a black line

on white paper
Preassembled PCB

Robotic Arm
Y-01

$49.95

{Wired Control)
Movement grabs

& releases,

lifts & lowers,

pivots from side to side

. Digital Elenco
fddffzlf  Multimeter LCR + DMM
EDM-83B LCM-1950

$175.00 $79

L Almost every 12 Functions
feature available Freq to 4MHz

Bargain of inductance

the decade Capacitance

Kit
Model
TR-18K
$16.95

Headphones
Included

Function Generator
GF-8026
$239

Int/Ext

Operation

Sine, Square, Triangle, Pulse
Ramp, .2 to 2MHz, Freq Ctr

Digital
Capacitance
Meter
CM-1555
$49.95

Measures capacitors

from .1pf to 20,0004f | @

Electronics Now, September 1995

@
@

3-3/4 Digit Multimeter
BK-390

$139.00

0.1% DCV accy
Analog bar graph
Auto/manual ranging
Capacltance meas
Température probe

Digital
Multimeter Kit

w/ Tralning Course
M-2665K |

$49.95

Full function 34 ranges
Ideat school project

Frequency Counter
F-1225

f $225.00

I8F'8 Digit LED display

Wide meas range

High sensitivity

Data hold function

Input impadance 1MS2 or 5002

M-2661 (Assembled) $55.00

10:1 input attenuation function

Fluke Multimeters
(All Models Available Call)
1t 7Q §§I’|§§

Model 87 $1,785 Mode! 701l $69.95
10 Series Model 731t $97.50
Model 10 $82.85 Model 7711 $149
Model 12 $84.95 Mode! 791 $175
I

20 Serles 80 Series
Model 2811 $176  Model 87 $289

Triple Power
Supply
XP-620

| By Elenco

-3 $75.00

3 fully regulated supplies; 1.5-15V @
1A, -1.5t0 -15V @ 1A or 3-30V @ 1A
& 5V @ 3A Kit XP-620K $49.95

Quad Power

Supply

XP-

By Elenco

$79.95)

Four supplles in one unit; 2-20V @ 2.5A,
5V @ 3A, -5V @ .5A and 12V @ 1A. Al
segulated and short protected

581

High Current DC

Power Supply

= | BK-1686 $169.95
3 to 14 VDC. Output

12A @ 13.8V

For servicing high

power car stereos,
camcorders, ham radios, etc.
Connect 2 or more in paraliel

Wide Band

-3 Signal
:j &! Generators

£x SG-9000
$124.95

RF Frequency 100K-450MHz
AM moduiation of 1KHz Variable
S$G-9500 150MHz $239.00

Telephone Kit
PT-223K
$14.95

Available
Assembled
PT-223
$15.95

Function Generator

Sine, Triangle, Square Wave

Blox

Kit $28.95

AM/FM Transistor
Radio Kit
with Training Course
Model AM/FM 108
$29.95

14 Transistor, 5 Diodes
Easy to build because
schematic Is printed on the PCB
Makes a great school project
Mode! AM-550 AM Only $17.95

WE WILL NOT BE UNDERSOLD

UPS SHIPPING: 48 STATES 5%
IL RES 7.5% TAX {$3 min $10 max)
OTHERS CALL

Telephone Line

Assembied TT-400 $26.95

From scratch
QOur Micro-M

ot .
Kit TT-400K $19.95

Learn to Build & Program
Computers with this Kit

write into RAMs, ROMs and run a 8085
microprocessor,
machine language as IBM PC.

C&S SALES INC.

MM-8000
By Elenco

$129.00

you build a complete system.
aster trainer teaches you to

which uses similar§ square

1245 ROSEWOOD, DEERFIELD, IL 60015 @

FAX: 708-520-0085

(708) 541-0710

CIRCLE 335 ON FREE INFORMATION CARD
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Digital/Analog Trainer

Complete Mini-Lab For Building,
Testing, Prototyping Analog and Digital

By Elenco
in U.S.A.

XK-525
$159.95
Kit
XK-525K
$129.95

Designed for school projects, with 5§ built-in
power supplies. Includes a function generator
with continuously variable, sine,

triangular,
wave forms. All power supplies are

regulated and protected against shorts.

15 DAY MONEY BACK
GUARANTEE
FULL FACTORY WARRANTY

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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ELENCO ¢ HITACHI ¢ B+K

AT GUARANTEED LOWEST PRICES

SCOPES

QUALITY - ELENCO OSCILLOSCOPES

2- YEAR WARRANTY

= <y
l{il{l_lyll’u{ﬂ_-‘r

HITACHI POPULAR SERIES

V-222 - 20MHz, DC Offset
V-422 - 40MHz, Dual Trace
V-522 - 50MHz, Dual Trace
V-523 - 50MHz, Delayed Sweep
V-525 - 50MHz, w/ Cursor

HITACHI COMPACT SERIES SCOPES

V-660 - 60MHz, Dual Trace $1,375.00
V-665A - 60MHz, DT, w/cursor  $1,449.00
V-1060 - 100MHz, Dual Trace $1,549.00
V-1065A - 100MHz, DT, w/cursor $1,695.00
V-1085 - 100MHz, QT, w/cursor  $2,125.00
VC-6045A - 100MHz, Digital Stor  CALL

VC-6025A - 50MHz, Digital Stor CALL

C&S SALES INC.

1245 ROSEWOOD, DEERFIELD, IL 60015
FAX: 708-520-0085 (708) 541-0710

60MHz
s-1360 $775

Delayed Sweep

s-1365 $849

Cursor Readout

¢ Voltage, Time

¢ Frequency differences
displayed on CRT

40MHz

s-1340 $495

2- Channel

s-1345 $575

Delayed Sweep

¢ Beam Find
¢ Component Tester

25MHz

s-1325 $34
2- Channel

s-1330 $449

Delayed Sweep

¢ Beam Find
¢ Component Tester

Elenco DS-203 20MHz, 10MS/s
Digital Storage Oscilloscope

T ——

2K Word Per Channel e Plotter Output
8 Bit Vert. Resolution » 2048 Pts Hor.
Resolution e Much More

CALL TOLL FREE

1-800-292-7711
1-800-445-3201 (Can)

$749

CIRCLE 335 ON FREE INFORMATION CARD
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MWlodel 15421F

$749.95

Modet 2160

$949.95

100MHz THREE-TRACE

Modet 2190
9 $1,379.95

MWodet 25224

$869.95

WRITE FOR
FREE
CATALOG

B+K 20MHz

2 Channel
Madet 2720 $389.00

bélayed Sweep
MWedet 2725 $539.95
40MHz DUAL -TRACE

» 1mV/div sensitivity

» Video sync separators
o Z axis mnput

« Single sweep

« V mode-displays 2 signals
unrelated in frequency

60MHz DUAL-TRACE

« 1mV/div sensitivity

« Sweep to Sns/div

« Duai time base

« Signal delay line

« Component tester

« V mode-displays 2 signals
unrelated in frequency

« 1mV/div sensitivity

« Sweeps to 2ns/div

« Dual time base

» Signal delay line

» 19kV accelaerating voltage
« Calibrated delay time multiplier

20MHz ANALOG with
DIGITAL STORAGE

« 20MHz analog bandwidth
« 20MS/s sampling rate

« 2k memory per channe|

» 20MHz equivalent

time sampling

FLUKE SCOPEMETERS

A handheld instrument that combines a
50MHz, 25MS/s dual channel digital storage
oscilloscope with feature-packed 3000 count

digital multimeter.
: MWodet 93 - $1,225
Modet 95 - $1,549
MWodet 97 - $1,795
. Autosét. automatically
sets voltage, time & trigger
* Multimeter display,

3-2/3 digits (>3000 counts)
® True RMS volts; AC or
AC+DC up to 600V

15 DAY MONEY BACK GUARANTEE

FULL FACTORY WARRANTY

ALL PRODUCTS ARE FACTORY NEW

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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o= | SuperCAD"™ Data Acquisition
h (3]
— < Schematic & Control Hardware for PC's
3 =1 oF— " | Entry Software | ANA100 AnalogO...... $99 DIG100 Digital 1O.......... $39
- e d for the IBM PC * 8 Channel 8-Bit ] * 8255 PPI
—_— 5. |ac ibles a JEjfottun "SI
— ff :_FY‘ ompatl es * Analog output * Selectable Base
(el ] Traze * 400 Khz sampling Address
& : 5 ’ $9900
Ty Ta— I ONLY
— | | ANA150 Analog/Counter... $89  DIG200 Counter I/O........ $79
COMPLETE PACKAGE
* 8 Channel 8-Bit * 3 16-Bit Counters
0 . . 5 0o 5 Voll input * 8-Bit input port
* Easy-to-use schematic entry program for circuit * 3 16-Bit Counters * 8-Bit output por
f * 400 Khz sampling * Selectable Clock
d|agrams frequency input
* Visable on-screen and pull down menus
* Supports popular graphic standards, mice and printers | | anazo0 anatog io............ $79  ANA201 Analog......... $129

* 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

* 1 Channel 12-Bit
0to 5 Volt input
optional bi-polar
* 100 Khz sampling
* 24 TTL /O lines

* 8 Channel 12-Bit

* x1. x5, x10. x50
Programmable
channel gain

= * 100 Khz sample

Engineering Software - pc/imspos

only 59900 each Analyser lll - Linear Circuit Analysis . $ 149
R . Q AutoSkem - Schematic Drawing program ............. . $ 29 More Hardware and
Write or call for FREE demo dISk\\‘// CompDes - Circuit Design program —— $ 29 Software items available
\ /4 EasyPC - PCB Layout and Circuit Drawing ........ $149
e Filtech - Fiker Circuit Desl d Analysis ... $229 Ask for 0 t catall
MENTAL AUTOMATION we(0)= | [, - Deimorsn e
7' ANA150 or ANA201 board ... $ 39 MasterCard/Visa accepled
ORDERS/INFORMATION: Pulsar - Logic Clrcuit Analysis ... $ 149
Send check or money orders to: Or Call
Mental Automation, Inc,
5415 - 136th Place S.E. (206) 641-2141 BSOFT Softwa re, Inc.
Bellevue, WA 98006 ) N
_ == PHONE 614-491-0832 * FAX 614-497-9971
_ Visa & MasterCard orders accepted! i 444 COLTON ROAD * COLUMBUS, OHIO * 43207

GREEN-YELLOW OR ORANGE HE-NE LASER KIT
We now offer alternative wavelength helium neon lab lasers
from $195.00. Add or mix these brilliant colors to your red
light show!
LASER DIODE DRIVE
CIRCUIT KIT
Its compact size, 19 x 25 mm,
is about the smallest that can
be made without the use of
ICs or surface mount :
components.
$15.00

fgﬁe“c‘ Call Or Write For A FREE CATALOG
_ “‘9"‘0‘_‘6 ' On LASERS & OPTICS
LASER DIODES Sn ot PHONE: (602) 934-9387

New 670 nm 5 mW laser diodes $20.00 . L
New 635 nm 5 mW laser diodes $75.00 FAX: ‘602, 934-9482
5035 N. 55TH AVE., #5, PO. BOX 1724,
GLENDALE, AZ 85301
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HAND-HELD
SCANNER
New units with
PC-compatible
"Interpreter”
OCR software
with imaging ca-
pability, 100-400
DPi resolution, LED and audible scanning
speed indicators. 8-bit /0 card included.
Requires Windows.

$59.95 each

SC04-1

CD-ROM
STORAGE
CASES

Use for CD-ROMs
sold without a case
or as a replacement
for a broken one.
These have been
salvaged from unsold, obsolete software.
95U004 Three for $1.00

STEPPER
MOTOR

12V, 1A, 0.9°/step.
1-5/8" square x %"
deep. 3/16" x %"
shaft. Made by Ja-

pan Servo.
95M006

$4.95 each

ACTIVE
TRACKING
 LINEFILTER

il 120VAC @ 7.5A.
Istatrol 1-107.
Spec sheets in-
cluded.

94P024 $19.95 each
HARD DRIVE (Recycled)

Micropolis 1325, 70 Meg, MFM, 5%" full
height.

95C012 $99.00 each
VELOCIRAPTOR _~
PLIERS

Short serrated
jaws get a grip on
anything from UHF through microwave. Long

ANTISTATIC
CARRYING
CASE

Lined top and
bottom with
antistat foam.
Measures 13" )

x 10" x 2°0OD, with locking tabs and snap for
ground wire. Good for storing and carrying all

kinds of valuable goodies.
952007 $4.95 each

24 VDC FAN
2-15/16" sq. x 1" thick.
95F003 $4.95 each

ALLEGRO

STEPPER MOTOR

DRIVER IC

UCNS5804. Single-step, two-phase and halt-
step modes. 1.25A rating. New.

93i002

« Packaged with 5V stepper motor (92M010)
and schematics.

93i003 $9.95 each
40-CHANNEL
CB TRANSCEIVER MODULE

These are new units with book and schemat-
ics. They have been tested to be fully func-
tional. The microphones are missing. All the
controls and channel readout were in the
mike. Build a remote base or use for parts.

95A001 $10.00 each

DIODE GRAB BAG

Thousands of diodes of all kinds, including
Zeners, Power, Schottky, Signal, etc.
942007 Half Pound Mix - $14.95

250 WATT TRANSISTOR PAIR
Complementary pair MJ15024 and MJ15025,
250 Volt, 16 Amp transistors used for high
power audio and other linear applications.
Application notes included.

925012 One Pair for $9.95

RESISTOR RIOT
/s, Y4, ¥ Watt, power, precision, fixed, ad-
justable, etc. Thousands of pieces.

handles give good leverage. If you've ever
been frustrated when trying to keep pulling 92P023 5 Lbs. for $4.95
force on a component while unsoldering it, | TIP110 TRANSISTOR ﬂ
these probably would have helped. Stainless | 2A, NPN Darlington.
steel, box joint, spring-loaded, etc. 94S003 49¢ each
665VF $9.95 each 100 for $39.95 - 1000 for $250.00
- 3300u.F 16V AXIAL CAPACITOR
1.625"L x 0.625"D. (95P013)
SIZE "D" NICAD | 95P013 50 for $19.95
BATTERIES USED TUBES - $1.00 EACH

Strapped in pairs

Your choice. Pulls, tested good.

$4.50 each-

INFRARED KIT

Includes assembled
transmitter unit with
thirty buttons, detector
unit, printed circuit
board, detector ampli-
fier IC, and all parts
needed to detect the
&) signal from the trans-
mitter and convert it to
a serial TTL signal.
Schematics included.

93V010 $19.95 each

v
DEMODULATOR
BOARD :
Takes channel 3, 4or S sugnal and demodu-
lates the audio. Comes with info and sche-
matics, and additional schematics to build
add-on video demodulator board.

92A028 $14.95 each

JOYSTICKS
Two 150K pots.
93P005
$3.95 each

14 DAY

TIMER g
Originally used to

control a satellite
receiverthroughits
IR port atadistance
of up to 23 ft. Time 2
on/off for eight distinct events. Modify it for
your needs or dismantie it for its parts. Pro-
grammable with a 2732 EPROM in a remov-
able "personality” module,the unit may be
modified to control any IR device through its
IR port. Contains Z80 CPU, clock displayand
associated parts. Operates from SVDC 500
mA wall transformer which is included.

BRAND NEW!
$9.95 each
‘ Y

92V014

TELEPHONE
LINE TEST
MODULE

When hooked up
to your phone line,
this unit will flash
and answer the
line after the first

~N

with welded con- 6AKS 6DE4 7Y4 fing - - then hang up! Onglnally used for test-
tacts. May be sepa- 6AX4 6SN7 12AU7 ing. Can be used to thwart prank phone
A rated with care. 6CG8 6V6 128J7 callers. Twoalligator clips make hookup easy.
94E009 $4.95 pair Prices good unti October 31, 1995 952002 $2.49 each
VISA, MC, Amex cargssagcoepted. On-Line Ordering
Minimum order $15.
CSaIifmnia residents add sales tax. 14(4%?38a?mgﬁi.10§42|-|2
hipping additional on all orders. . * 24 1rs.
TR 2300 Zanker Road - San Jose, CA 95131 Catalog by E-Mail:

(408) 943-9773 - Fax (408) 943-9776

info@alltronics.com

030085/
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/1T Device Programmers

48 PIN ConneCtS tO Sta dard . Easy to use software,
2IF PC parallel printer port ARSI
\ sceen editor
* Fast Programming
(EMP-20)
27C010A, 23 seconds
28C020, 34 seconds
27C040, 95 seconds
» Made in USA v \' 40 PIN
* 1 Year Warranty 2 ft. Cable ZIF
» Technical Support by phone
* 30 day Money Back Guarantee
FREE software upgrades available via BBS
Demo SW via BBS (EM20DEMO.EXE) (PB10DEMO.EXE)
E(e)proms 2716 - 8 megabit, 16 bit 27210-27240, 27C400 & 27C800,
Flash 28F256-28F020, (29C256-29C010 (EMP-20 only))
* Micros 8741A, 42A, 42AH, 48, 49, 48H, 49H, 55, 87C51, 87C51FX, 87C751,752
9" x 5% x 11 3% [ 2 J0 | « GAL, PLD from NS, Lattice, AMD-16V8, 20V8, 2210 (EMP-20 only)

FOR MORE INFORMATION CALL

4630 Beloit Drive, Suite 20  NEEDHAM'S ELEGTRONICS, INC. (916) 924-8037
Sacramento, CA 95838 y 3 BBS 916-924-8094
(Monday-Friday, 8 am-5 pm PST) C.0.D. E FAX 916-924-8065
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FASTLLISY

w Audio Transformers
l“ “‘,G““ for Tube Construction
“ Inputs — Line/Mic
HIGH \-ps"l,es uookL oAl sg Sase use PRICES
QUALITY AT-1 150 60k A MICINPUT  40.50 4250
SHASSIS ATZ 18k TSk A Uneweur 050 4230
FOR NEW AT-3 5k 800 B LINE OUTPUT 46,75 48.50
Pl YgEEl MEtaI cabinets rgsgL :Vgl 051 NY(‘;? u"nlcj.'w oT-1 5k ST.UbeB OEUtpr-IIAt: 8.00 11.00
X X - LB4 3 A {
ROMCTS MODEL XD uH (N PNCE: 1RU7 :7: 1.78 36% .50 OT-2 6k 48,18 B ELB4 10 WATT 12.00 18
Lc SERIES MC-1A xIx2 12, 1AUIC 19x10x1.75 3875 50.00 o1-3 7k ‘a“L,NEAgl)EELSIMG/%O WATT 18.00 24.4
FIELD REMOVABLE TOP AND BOTTOM 0.080° ANODIZED | MC3A 81382 1600 1a: Rois 1oxisai7e 4572 8980 | | oureur TaansroRMERs pesionED Fon swete
ALUMINUM PANELS. FRONT & REAR PANELS 0.063" MEAA 4xSxd 1400 161 JAUTY text7x7s 4875 8000 | | QUISEL STAGES, AR, FEATURE FREaUENCY
GOLD ANODIZED ALUMINUM; OTHER PARTS BLACK CeA H 9 20, HH -
ANODIZED. VENTED CAGES & OAK ENDS AVAILABLE. | META Sxiad  1oeg oo RN 19ri0nss 4173 530 Power Suppl
MC-8A x7x4 1 20.( 2RU1Z 19 x12x35 4525 88 EC CA P¥ Al
: ¥ x
LC Series Wi 85175175 5000 5 s Bi6i30 B2 B2 | av oh SR AR
wou Y IS g aeae | GAOM 4 B wiin gD R R
b x14x 175 3600 3. : i 2 250"
161 IBXINRD B8Ry M BOXES | MEUR 231055 B8 2 NDs ALso STo, 3RUTo 19x10x52s 5100 8300 | | T2 2GGnAC B4 M B Jfpro00 0o
LE3 oxi®rim 2% 23| GESCOM eqBY MC14A 85x10%35 3550 3. Fop USEr OCks 3RUI2 19x12x025 34100 82! . K oy o [gNecozsco
(G4 300x100X50 60.00 8250 RE USE F | Me 1A a5xi4xas g lNc (‘ON Fu’. 4'-’. 3RUIS 18 x15x526. 57.00 70 orn, 24
LC-5 150 X 75 50. A £DS O MC-16A §7x7x 175 34 . ’.UD STR P4 3RUI7 19x17x525 60.00 72.5 PT4 400.0-400 5 8Y% B 201424.00 30.00
Lee 1s0xisox7s 000 5000 | AL INDR! S1 | MC1TA 17xi0xids 375 4025 | SCREIAIING UCT, RT EXTRA PAR FRONTREAR PAMELS 750 5,00 . .4
{h %"5‘“75 $5.00 32°° H ucToR MC-18A 17x 14 x 175 25 EW CON ION
fee LRI 2% 8% | coNTR! o | ariss® S > METENNECT
i, BRI BR AR | | is LIMITED [nest it Bx iy ETCRS, TQRs, Pots o =
tel reornn sxaxl U v BY you EXTRA PAI FRONTREAR PANELS 5.00 7,50 . oarrs o tvpe  PHICES THROUGH @
LGz 425 200x78 75.00 7900 |  QNL T1ON! APOT-1 fok SUN 275 3 LIELD 7
LC-13 250 x 250 x 100 70.00 76.00 GINA APOT-2 100k SLOG 278 2
LC-1 X250 X100 7500 gé% RACKEM_'N' STACKEM APOTS took OLN 880 8
LG8 425 x 250 x 100 B5.00 91.00 Table Top Racks APOTS 470k SLIN. 275 3 CASE STYLE A
ALL HARDWARE SUPPLIED. OO A IS APOTS 47ok 5loa 278 3 -
= - § 5 — |
— i ot oones ||y Bar il T dbd s
A s - B
FOR Low 8T " N poort  wxonw a8 |[ReuEi 2 & 88 | picTuRED ARSI o B2 335 ¢ Sl —rD
CONSTAUCTION W MPB- xdx1 '40 275 | | AFOR BLACK BR /3 FOR GOLD. WITH OPTIONAL BALANCING) _L =g oy | | e |
DESIGNED MPB-3 {x6x1 85 3.25 RE-1 RACK EARS g,wmfg,gm.‘ngé MOUNTING HOLES
T e \J MBS 12xax1d 3% 382 N ST CRENT Y 105088 J5, (5967 BA CASE STYLE B
FRILLS! MPB6 185x6x15 3.00 360 AB AXE 82 SINGLE Oa DUAL
MpB B i 3 ﬁ 3t 1° SQUARE PRICE
TR B [ e
BEoNEanss 2505000 RSB 75x3x163 3128 3625 Sockets ...
e e g2l RSB7 73x3x165 3800 4300 PART TYPE et
{ MES2RLEx o] NazNacs RSBD  75x3x 163 4500 §0.00 181 7PN 190 210
3 2x2x 3 FEBT1 7Ex3x16f sis0 S650 182 7PNP 180 210
MPB-14 2x4x2 85 315 SB-13 75x3x165 25 83.25 T6-3 9PINS 180 210
H MPB-15 2x8x2 .40 5.00 ASSORTED MOUNTING ACCESSORIES IS4 BRINP 1.90 210
! iBhe 450 48 18 e i it i
J X 8 PIN OCTAL P 2
- MPB-18 3x4x3 .90 3.50
MPB-19 3x8x3 20 480 ALL BOXES ARE SHIPPED FLAT SR UEIETRG 3FAT | FOR MORE INFO REQUEST
it . NeB 31 1xex3 4% I FABRICATION SraRRR e CATALOG TB-1
21 4x6x 55 5 o 2 "
PROJECT BOX MPB.2Z 4x10x3 475 548 UNLESS OTHEAWISE NOTED BOXES HAVE FLAT
CONSTRUETION. THESE AREwEmY - | Mo dxizxd 370 2 N A LA gy WRITE OR FAX FOR OTHER CATALOGS
.24 4 x14x g 4 .
DOERUL IN-LABS. DEGISNED WITH Six ] PERECAATED Or prematass PR W REEA A BAL AN OF Box e al sk AUDIO SOLU‘ﬁOHNFS CONSTRUCETOR’S HARDWARE
0.040" FLAT RAW ALUMINUM PANELS PANELS ATSOAVARARLE BLACK OR GOLD FRONT & REAR AVAILABLE FOR AN v '
AND MICRO EXTRUSION, ADDITIONAL $5.00. AUDIO SIPS and AUDIO TRANSFORMERS
® SESCOM, INC. ORDER TODAY HOURS ORDERS (800) 634-3457 m FAX (800) 551-2749
— g 5 \VE ALL PRICES INCLUDE WOBLDWlDE SHIPPING! OFFICE (702) 565-3400 @ FAX (702) 565-4828
=1 3= 2100 WARD DR AIS USA, CANADA & MEXICO; B iS REST OF WORLD Monday thru Friday TECH LINE (702) 565-3993 M-Th 8 am to 4 (PST)
— z -Th 8 am to 4 pm
III HENDERSON, NV o M\N\Mum VISA L 8 am ‘til 4 pm (PST)  SESCOM, INC.is not responsibie for inadvertent typographical errors.
89015 U.S.A. $3°'°°gDER — A Prices and specifications are subject to change without notice.

CIRCLE 269 ON FREE INFORMATION CARD

wwWwW americanradiohistorvy com


www.americanradiohistory.com

- :
1 YEAR WARRANTY
15 DAY MONEY BACK GUARANTEE

e g FREC.SOINTER Four Instruments in One Instrument
i ﬁ.l ﬁ ] f“jf‘ | MT-100 [T]Function Generator [3]Power Supply
N IR e | s * Sine, Square, Triangle, Pulse, * 3-1/2 Diglt LCD
} = ;.4‘[‘ S 3 o ﬁ L L a = R $599 Skewed Sine, Ramp, TTL o Triple output: #1. 0~50V, 0.5A MAX
s i ,._,,_,,;J.-‘_‘ & El l 69 . ® 0.2 Hz ~ 2MHz E] #2,15V, 1A #3.5V, 2A
| IR gl s | [2]Frequency Counter Digital Multimeter
?m ﬂ—wkﬂf I :l‘z | $399-00 .8 qugit LED y . 3-?/2 Digit LCD
lageae) oy i % o 1 Hz ~ 100MHz * DCV, ACV, Q, DCA, ACA
swﬁmcnou GENERATOR MULTI-METER IR dgesaie Bess Ry ki
FG-140 2MHz Function Generator 2MHz Sweep Function Gen. w/Freq. Counter |  1.0GHz Frequency Counter, High Resolutlon
Reg. $249. $149.00 c02Hz-20mHz| FG-150 - FC-200 ¢ 1.0 Hz ~ 1.0 GHz
oz | Reg. $399. $229.00 1SN fap. s399. $219.00 - gogied
Triangle, Puise, — e TMarve L . 1L .
Ramp, Skewed ! — e el 3 S . , R
5 (e ) i | (S *—. O g ) i
oo | i [ oWareg B EREaa I . a0
Offset Control Counter T — Impedance
GoldStar 0’scopes ,PS-500 DG Power Supply PS-540 DC Power Supply
Cursor Readout & Digital Storage | Reg. $249. $1 59.00 Reg. $399. $289.00
Call /o~ t—i : ‘:‘"’Qi +0-30100 20-1610C
BMC Unbeatable Prices i I * Short & Overioad Protection  Short & Overload Protection
Detuxe O'scopes w/Phillips CRT. 2 yr Parts/Lahor Warranty
0S-3304  Reg. s495. |08-3304 25MHz, Dual Trace | 0S-3315 BelMERIT!
39.00 E]- E)Cto 25 MHz. DCual Channel 40MHZ, Dual Trace S ——"
¢ 6" Rectangular CRT with
Internal Graticule 10x8cm sweep Delaved DM5100
(Phillips P31)
¢ Uncalibration LED. Reg. $799. 3 $549'00
« High Sensitivity 1 mV/div t
igh Sensitivity 1 mV/div to Rq. $149,

2mV/div X-Y modes, Z Axis
(intensity modulation)
* Rise time 14n Sec. or less.

" o Full TV Trigger for TV-V & TV-H
0S-3324 RW' $599. e Acceleration Potential 2kV

$89.00
oy

99.00 | - 60MHz (X1.X10) Probe Kit: 2 sets ,
+ Power: 115/230V AC s Delure
» DC to 40 MHz. Dual Channel Aolsler
N H ¢ Delayed Sweep
0S-3324, 3 Function S
E]' 08-3304 7 decade
¢ 6" Rectangular CRT with Internal
. [2]° Dual Component Tester/Comparator | * &I e philips P31}
« Triple DC Power Supply ¢ Uncalibration LED.
QREdsss ey o TRervt VDG, -12vDC sl{BhSeos I Features (DM5050C/DM5100)
$649.00 . (2.":V/d!¥ X'Y(;"(I’dfs' Z Axis ¢ Basic DCV Accuracy: £ 0.25%
0S-3344, 5 Function intensityimaduidtion) ¢ AC/DC Voit & Amp, Ohm
* Rise time 8.5nS or less. « Diode, Continuity Beeper
'I} + @ + @ » 0S-3324 o Full TV Trigger for TV-V & TV-H « Alligator Clip Test-Leads
(4]« Frequency Counter * Acceleration Potential 12kV * Lead Holders/Velcro Strap Holster
100MHz, 7 Digit LED Display * Variable Hold Off .
* 16ns ~ 1.0s Time Base DM5050C, DMM + Capacitance
¢ Function Generator ¢ 60MHz (X1.X10) Probe Kit: 2 sets ¢ 9 Function / 42 Range
0.02 Hz t0 2.0 MHz » Power: 115/230V AC * Multimeter

Ohm: Up to 2000M$2

. : X W arin ] . : Amp: AC/DC 2 Amp
%ﬂﬂﬁf&?&ﬂ'ﬁﬂ% Capacitance Meter |Pen-Type DMM w/logic| Multifunction DMM | | 00 3. itance Meter (9 Range) .
- Reg. s79. $49.00 Reg. $75. $59.00 keg. s85. $59.00 0.1pF - 20,0004F 3
i e ARbdln Zero Adjust Knob =

e 3 ¢ Trig Lam|

CM210 DM150 \DM3050 | TP 3
* 3120g: : 3200t <3120t | DM5100, Wide Range w/Logic g
L + Dual Display * 15" BigLCD i =
s + 0,1p-20,0000F + Auto & Manual L« Foavy Duty, | o 2\1 IFUSC\','VO? 6?,5 Range S
HP-9060, B80MHz 9 Ranges DOV, ACY, |# 20A AC/DC | | D” 0,-owe &
Reg. $29. .00 * 0.5% basic ACA,DCA, Q  Capacitance ata Hold & Peak Hold m
3 Accu. * Logic Fraquency ¢ Freq: Up to 20MHz T
HP-9150, 150MHz * Zero Adjust CMOS/TTL TR-hFE * Amp: Up to 20A AC/DC <
Rag. $49. $29.00 Koo £ Daiglkiod + Diode + Ohm: Up to 200MQ o
* TostLeads & * Diods * Continuity oC - 1p - 200uF e
HP-9250, 250MHz Buitin « Continuity « Holster apacitance: 1p - H =
Reg. $59. .00 Socket . Log|C: TTL, TR hFE ;
]

it 800-532-3221 ==
20 Highpoint, Dove Canyon, CA 92679 (714) 586-2310 Fax (714) 586-3399
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ALFA ELECTRONICS

HIGH QUALITY TEST EQUIPMENT

BEST PRICE

LCR Meter 131D
$229.95

Most Advanced LCR
Dual display:L/Q or C/D
Inductance: 0.1uH-1000H
Capacitance:0.1pF-10,000uF
Impedance:1m{Q2-10MQ2

0.7% basic accuracy
Auto/manual range
Dissipation factor & Q factor
Serial & parallel mode
Relative mode for comparison
and to remove parasitics
Statistics, tolerance,

Best for design, incoming
testing & production

SMD and ¢hip component
test probe $25.00

-3333°
swas
LR

Ol DEPUY 1on R
. |

A

DMM 89 $199.95 DMM 2360 DMM 20 ::u:egumms;':;s
e Most Advanced DMM $119.95 $74.95 Beiota k10 10
ESUM All Purpose & Communication DMM+LCR Meter 'é‘:::c':':; 11&:_‘;&’)'& Fluke 701l $67.5
= | [ vy Vet DN s i
e Inductance: 1uH-40H ngr:;T e et |Fluke 7511 $129
Frequency counter: 0.01Hz-10MHz Capacitance: 1pF-40pF | Transistor HFE Holster C-70 $16
Capacitance: 1pF-50,000uF Frequency: 1Hz - 4MHz Continuity, duty % Fluke 77 1 $149
Measure AC voit to 20kHz ;f_;[nferém{e: :“2103’331 F | gﬁak:&'g/yda:a N Fluke 791t  $169
5000 counts, 0.1% accuracy 'L Logic Test Fluke 29 Il 169
Aym/manual range, fast bar graph 3'0‘19)& Cont(l)nuny Rugg" holster $8.00 Fluke a3 :225
Min/Max/Ave/DH/Relative/Zoom of Amp, Dhm Full line of DMMs, M
Auto power off 3999 count display economy, compact, Fluke 85 $259
Input waming Peak Hold ruggerdized, solar cell, |Fluke 87 $287
Splash proof Suto po:{c r:" :ﬂ%;’m;mhmiaw Fluke 97
Volt, amp, ohm, logic, diode, continuity uggerdized case. P , INdus! 35 uke
Ruggerdized case Ti included orv 21 mULTINETER glarts\fomi$105 Scope Meter$1785
Rubber hoister included Rubber Holster $8.00 5 pe

LCR Meter 814
$189.95
Best Resolution LCR

Inductance: 0.1pH-200H
Capacitance: 0.1pF.20,000pF
Resistance: 1mQ-20MQ

1% basic accuracy

Disslpation factor indicates leakag

in capacitor and Q factor in inductor
Zero adjustment to reduce parasitics
Best for high frequency RF

SMD and ¢hip component test probe
$25.00

LIMITED QUANTITY SPECIAL
DIGITAL LCR METER $74.96

0.1pF, 1uH, 10mQ resolution

.

E..«

=%

W o

Frequency Counter
FC-1200 $129.95

Frequency 0.1Hz-1.25GHz
Display: 8 digit LCO
Pernod: 0.1us-0.1s
Records Max/Min/Average
Data hold, relative mode
Telescoping antenna $8.00
Deluxe case $5.00

iso Avallable: . )
AC/DC clamp meter,Light meter,
Thermometer, pH meter, High
voltage probe, Bigital c_aﬁpe(
Anemometer, Electronic scale,
Force gauge,Tachometer
Stroboscope, Humidity & EMF

adapter, Sound level meter,
Frequency counter, SWR/field
strength/power meler, Dip meter

20 MHz Oscilloscope with Delay
Sweep PS-205 $429.95

Dual Trace, Component test, 6" CRT, X-Y Operation, TV
Sync, Z-Modulation, CH2 Output, Graticule lllum, 2 probes
each has x1,x10 switch. Best price with delay sweep.

PS-200 20 MHz DUAL TRACE $339.85
PS$-400 40 MHz DUAL TRACE $494.95
PS-405 40 MHz DELAY SWEEP $569.65
PS-605 60 MHz DELAY SWEEP $769.95

| Scope Probe: 60MHz x1, x10 $15, 100MHz x1, x10 $22
250MHz x1, x10 $29, 250MHz x100 $38

Digital Storage Scope

DS-203 20MHz, 10M Sample/sec $729.95
DS-303 30MHz, 20M Sample/sec $849.96
DS-303P with RS-232 interface $1,049.95
Switchable between digital and analog modes
2 K word per channel storage

8 bit vertical resolution (25 Lerel/div)
Expanded Timebase 10ms/div - 0.5 s/div
Refresh, Roll, Save all, Save CH2, Pre-Tng

Plotter control

T T

| 0P_§06'93C $159.00
0-3A4 output
i
| Constantvottage & N e [ 282 |
L 0.02% +2mV line reguiation
0.02% + 3mV load reguiation =
1 mVrms noise and rippie
Short circuit and overioad protected - £
PS-8200 with digital voltmeter $179.00
Also available: 30V/SA, 60V/3A, 60V/SA
16V/10A, 30V/10A

DC Power Supply T

| 00 ]

e
N3 wmg
3 T N e

< -y

Z
’ Capabie of independent or fraciing operation

X

»;{(4{3 Four digital meters for voit and current display

DC Power Supply Triple Output

PS-8202 $499.95
Two 0-30 VDC , 0-3A outputs

One fixed 5VDC, 3A output

Constant voltage and constant curent mode
Excedent reguiation and low rippie

Short circuit and overioad protected

Also available: 30V/SA friple output  $549.95
Dual tracking 30V/3A, 30V/5A, BOV/3A, 60V/SA

- RF SIGNAL

: - GENERATOR
y $G-4160B $119.00
! i 100 kHz-150MHz sinewave in 6
S 1 } ranges
- N - RF Output 100mVrms to 35 MHz
- Internal 1kHz, External 50Hz-20kHz
s - ; AM modutation
R e -
' ® ‘w @O '. g Audio output 1 kHz, 1 Vrms

LooswTARn i b

RF SIGNAL
GEN./COUNTER
S$G4162 AD $229.95

Generates RF signal same as
SG-41808

6 digit frequency counter 1Hz - 150
MHz for internal and external
source Sensitivity <50mV

ALFA ELECTRONICS

AUDIO GENERATOR
$119.00

AG-2601A

10HZ - 1MHz in § ranges

Output 0-8Vrms sinewave
0-10Vp-p squarswave

Synchronization: +3% of oscillation

frequency per Vrms
Output distortion:

0.05% S00Hz - 50kHz

0.5% 50Hz - SO0kHz
Qutput impedance: 800 ohm

AUDIO
GEN./COUNTER

AG-2603AD $229.95
Generates audio signal same as
AG-2601A

6 diglt frequency counter 1Hz-
150MHz for internal and external
sources Sensitivity <S0mV

FUNCTION GENERATOR

FG-2100A $169.95
0.2 Hz -2 MHz in 7 ranges

Sine, square, triangle, puise and ramp
Qutput SmV-20Vp-p

1% distortion, DC offset + 10V

VCF: G-10V control frequency to 1000:1

FUNCTION GEN/COUNTER
FG-2102AD $229.95

Generates signal same as FG-2100A
Frequency counter 4 digits
Feature TTL and CMOS output

SWEEP FUNCTION

GEN./COUNTER
0.5Hz to S MHz in 7 ranges
Sweep: Linear 10:1/Log 10:1 20ms to 2s
AM Modulation

Gated Burst, Voitage Control Generator
Generator Control Voltage & 8 digit counter
1Hz-10MHz for internal & external sources.

$329.95

(800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE. 1 YEAR WARRANTY

FAX:(609) 520-2007

CALL OR WRITE FOR FREE CATALOG AND BEST OFFER.

741 Alexander Rd., Princeton, NJ 08540

Visa, Master Card. American Express. COD. Purchase Order Welcome
CIRCLE 213 ON FREE INFORMATION CARD
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100 MHz Cursor Readout Scope
4 ch, 8 traces 08-6101 $1,499.95

*4q _indc%ndent channels, 8 traces

* Time /Voltage cursor measurement
* ALT trigg function for 4 ch.

* Sweeps 1o Zgﬁdlv, Delayed Sweep
* TV Sync,, Ch. 1 output, %-axxs input
* 2 probes(x1, x10)

100 MHz Scope, 4ch. 8 traces

Best value all purpose scope
0S-6100B $1,329.95

* 4 chanrels, 8 traces )

* High scnsili;ql'sty S00puV/div

* Sweeps to 2ns/div, Delayed sweep
* 20 kV accelerating voltage

*TV samc., Z-axis input

* A an

B gate output
* Best ric% 100 }\ﬁlz scope
* 2 probes(x|, x10)

50 MHz Triggering Oscilloscope
0S-653 $63’9.95

* Dual Channel * ALT Triggering

* Hold Off Function * High sensitivity 1 mV/div

* Delayed Sweei_ * Tngger level lock function

* Built-in Delay Line  * Z-axis input, CH1 output

* TV Sync * 2 probes(x1, x10)

20 MHz Oscilloscope

08-622B $344.95

* Dual trace, X-Y, operation
* TV Sync., Z-axis mp\t/.\LC,H 1 output
* High sensitivity 1 mV/div
. Tngggr level loc
rol

* 2 probes (x1, x10,
0S-645B - 40 MHz Cursor readout....................... $ 73495
08-625B - 20 MHz Cursor readout.... .. .$549.95

08-623B - 20 MHz w/Delayed Sweep
0S-935 - 5 MHz One channel.........

ALFA ELECTRONICS

741 Alexander Rd., Princeton, NJ 08540

DC Linear Power Supplies
Single Qutput

* Constant voltage and constant current mode

* Voltage regulation <0.01%

* Current regulation <0.2%

* Low nipple and noise : )

* Overload and reverse polarity protection

* Features 2 analog or | digital meter(PS series)
2 analog or 2 digital meters(PR series)

PS-1830  :(0-18V,0-3A).............. [P

-1830D * Digital Display. .
SRR (A —

PS-1850D 1§'tal Display....... $244.9

PS-3030 g)_— 0V, 0- A{ $224.95
PS-3030D : Digital dlsgla 5 $254.95
PS-6010 : (0-60V, 0-1A).... $209.95
PR-1810H : (0-18V, 0-10A). .$349.95
PR-3060 :(0-30V, 0-6A)........ .$314.95
PR-6030 : {0-60V, 0-3A).... I

PR-6030D : Digital Display................... $399.95

Triple Output DC Power Supplies

* Two vanable 0-30VDC, 0-3A outputs

* One fixed 5VDC, 3A output

* Auto tracking .

* Auto serial and parallel operation

* Constant voltage and constant current mode
* Continuous/dynamic load can be selected

* Features 4 analog or 2 digital displays

PC-3030 :(0-30V, 0-3AX2).......ccoocnir ....$499.95
PC-3030D : Digital display...... ...................5549.95
Programmable DC Power Supplies

* High stability , low dnift, 4 digit displa

* Front/rear output-sense switch selectable

* Auto step running w/timer settings

* 100 point programmability (PPS series)

* 50 point programmability (PPT sc:ne:s)r .

* Aufo serial and parallel operation (PPT series

* Auto tracking (PPT series), IEEE-488.2 and SCPI
compatible command set (optional)
PPS-1860G: (0-18V, 0-6A)......
PPS-3635G: (0-36V. 0-3.5A)
PPS_6020G (0-60V, 0-2A).
PPT-1830G: (0-18V, 0-3A%2,
PPT-3615G: (0-36V, 0-1.5Ax2, 0-6V,

1099.95
1399.95
.$1399.95

L 0-3A)

FAX:(609) 520-2007
Visa, Master Card, American Express, COD, Purchase Order Welcome

CIRCLE 213 ON FREE INFORMATION CARD

\ www americanradiohistorv com

Test & Measuring Instruments isoswzcerr. asses

Digital Display Function Generator
FG-8016G $239.95

* Frequency Range: 0.02Hz to 2MHz

* Three Instruments in one: Function generator, Pulse
enerator & Frequency counter.

* Sine, Triangle, Square, TTL Pulse and CMOS output

* Built-in 6 digit counter with INT/EXT function

* 1000:1 tuning range

* Variable DC offset control

FG-8015 Function Generator

* 0.02Hz-2MHz (No Counter).................cc............$189.95

FC-8131 Intelligent Counter 1.3GHz ..... ...$469.95

FC-8270 Intelligent Counter 2.7GHz...... ....$629.95
UC-2010G Universal Counter........... ...$294.95
Digital Multimeter & C Meter

DM-8034(3" digits) $179.95

* 8 Function, AC/DC voltage, AC/DC current, resistance
: Built-in lC metcrl md‘xlodcdt?(t) xnd audible continuity check

vo an range
OB Yo oy
DM-8040 (3% Digits, True RMS)
* Measures ACVto 50kHz ...
DM-8055 (5% Digits)...
* 0.006% basic accuracy
* 1.V, ImQ, InA resolution
* dBm measurement
* Auto range, relative mode, Max/Min

DM-8055G(5% Digits, GPIB).....

Model DM-392
(3% digits) $109.95

. * Auto/Manual 38 ranges)
* 42 Segment anaISF ar graph
* Data Hold/Min-Max mémory
/Relative mode
* Auto power off
. e $ * Overload protection
- * Audible continwity check
b, /éilode‘test \oF 40UF
apaclitance;
:Frep ency. 0. 1%z-1MHz

p range
* Double high energy fused
e aeh cnery fuse
*0.3% accura

* AT True RMS (DR-394 only)

.. 533995

....$889.95

RETDC anirie

DM-351 - 3% Digits w/Continuity, Auto OFT ... §54.95
DM-352 : 3% Digits, Cap. Freq. , 20 Amp

DM-353 : 3% Digits, Cap. Freq. Temp. hFE..........$84.
DM-391 : 3% Digits, Auto, Cap. Freq. Min/Max....$99.95
DM-392 : 3% Digits, Hold, Min/Max 20Amp.......$109.95
DM-393 : 3% Digits, Peak, Logic, hFE Freg,‘. ..8119.95
DM-394 3% Digjts, TRMS, Same as DM 392....$129.95

(800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE. 2 YEAR WARRANTY

CALL OR WRITE FOR FREE CATALOG AND QUANTITY DISCOUNT.

MON SOIUOAD3|T '$661 JoquIsidas
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852 Foster Avenue
Bensenville, Illinois 60106
Phone (708) 350 - 9510 * Fax (708) 350 - 9760

PRINTED CIRCUIT BOARDS

¢ SINGLE-SIDED, DOUBLE-SIDED,
MULTI-LAYER(4-8 LAYERS) AND
FLEXIBLE PCB PRODUCTION

UNBEATABLE PROTOTYPES!

e PREMIUM DELIVERY AVAILABLE

24 HR SERVICE ON SS & DS
72 HR SERVICE ON MULTI-LAYER

* ARTWORK GENERATION/EDITING
¢ PHOTOPLOTTING SERVICES
* ASSEMBLY SERVICES
* 24 HR. ON-LINE MODEM
19,200 BAUDE, (708) 350 - 9761
FOR QUICK & COMPETITIVE PRICING,

OR MORE INFORMATION,

PLEASE CALL US TODAY!

QUALITY IS OUR CAPITAL CONCERN

PCB Artwork

[PLBaards] Made Easy!

PRINTED CIRCUIT DESIGN SOFTWARE

for
Lazout-Autorouting-Schematic

O Supports all Video Modes including Super VGA

O Copper Flooding for Building Ground Areas

O Gerber and Excellon Output

O Create Negative & Positive Printouts

O Autoroute Single & Double Sided Boards

O Mirror Image Output for Laser & DeskJet tm

0 NEW DOS Pricing (Askfor New Price List)

0 NEW! - DOS Ver. - PCBoards 2.0/ PCRoute 5.1
O Parts Library-Silk Layer-Includes All Ouput Drivers
O Great for All Circuit Design Projects!

Download Demos from BBS (205)933-2954

PCBoards Layout Only €EED
Windows w Layout starts at €I

Callor Write for Full Product Line, Prices & Demo Packages
b Bl e e e
PCBoards (800)473-7227

2110 14th Ave. South Fax (205)933-2954
Birmingham, AL 35205 Phone (205)933-1122

-,

W

g =
S
-

From pocket inverters to our industrial strength 1500 watt
inverter, there's a PROwatt model for all your portable
power needs. Compact, light, and rugged, all PROwatt
models deliver frequency-controlled modified sine wave
output without the weigKt of bulky transformers.

Available in 24V input models.

To order call:

R&R ELECTRONIC SUPPLY

1-800-299-7000

R&R ELECTRONIC SUPPLY CO. LTD.

1607 Ave. G., Lubbock, TX 79401  Tel: 806 765-7727 Fax: 806 763-6000

g

g
-4

Rl

SPECIFICATIONS

PROwatt 150 250 800 1500
Continuous Power 150W 225W 800w 1500W
10 minute rating 200w 300w 1000W 2000w
Dimensions 1.5°x45"x45" 15"°x45°x6" 3"x9"x10" 3"x9"x 15"
Weight 180z 200z, Sibs. 8bs.
Price $109. $179. $499. $549.
ETRTIAMIAIED
b M E VY kN

I TECHNOLOGIES CORPORATION
ENGINEERING THE NEW AGE OF POWER

CIRCLE 328 ON FREE INFORMATION CARD
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There's No Easier Way to Wy

TROUBLESHOOT AND REPAIR S5
Your Electronics!

MODULAR FORMAT
MANUAL

* TROUBLE ANALYSIS
FLOWCHARTS

¢ SCHEMATIC DIAGRAMS
¢ HANDS-ON, DETAILED,

“me Electronics Repair e

It's easy, fast and rewarding to do it yourself with the Electronics Repair Manual!

—_

Epair
Many I * “HOW TO" PRIMER
M anua FOR TEST EQUIPVENT
SUCH AS

o instructions OSCILLOSCOPES
- Spectie epa o sgrams FREQUENCY

Repair Basics : Indices
o iAvanufacturer COUNTERS, AND
T e e VIDEO ANALYZERS

t
oting and Maintenance
® SAFETY PRECAUTION
CHECKLISTS

¢ COMPREHENSIVE
REPLACEMENT PARTS
LISTS

¢ PREVENTIVE
MAINTENANCE
TECHNIQUES

. Electronic
. Tools and
. Troublesho

¢ DIRECTORY OF
MANUFACTURERS

AM &FM 30 Day Free Order Form

Receiv m Yes, Please rush me my copy of Electronics Repair Manual for
only $59.95 ( | may take $10 off the price when | enclose my check
or credit card authorization with my order within the next 30 days.

Pcﬂm'n‘\ f y y a Plus, | get free shipping and handling!} | understand that if | am not
N ’ satisfied | may retum the book within 30 days for a full 100% refund of
Autnmnbile\ the purchase price.

{1 My payment of $59.95 is enclosed ($49.95 when ordering with-

in the next 30 days.)
r——
Qwsa O @ 0 Check enclosed.

[ Optional express delivery (available in U.S. only). Enclose an addi-
tional $10.00 and we'll guarantee delivery within 5 business days from
receipt of your order (prepaid orders only).

OO00 0000 0000 O0od

Credil card no.

oo )

Expiration Date / Daytime phone no.

FaxMachines... J. == e ! Sorae

. i .. 3 % S

H I i - “ ume\ ; 4 : ’ v ) "/ il x [ Bill me later for $59.95 plus $6.50 shipping and handling, subject to
order. P.O. Box addresses must be prepaid.

- credit approvai. Signature and phone number required to process your
Appli e ] 1 MrMrs./Ms.

Company
Address

Keep Your Skills Up-to-Date!

The Electronics Repair Manual will be a valuable reference for years
to come. Supplements, each containing 140 pages, add new repair
projects, valuable insights into new technologies, diagnostic and repair
techniques, and more schematic diagrams into your manual. Just $30
each plus shipping and handling. Supplements are sent 4-5 times a

year and are fully guaranteed. Return any supplements you don'’t want
within 30-days and owe nothing. Cance anytﬁne. 1-800-222-WEKA __FAX: 1-203-344-3663 Jey

CIRCLE 331 ON FREE INFORMATION CARD

City State Zip

Shipping and handling to Canada, $10 (U.S. currency); Overseas, $15 (foreign orders must be prapaid);
CT residents add 6% sales tax. Supplements will be sent 4-5 tmes a year on a tully-guaranieed, 30-day
trial basis. They may be cancelled at any tima.

MAIL TO: WEKA Publishing, Inc.
1077 Bridgeport Avenue, Shelton, Connecticut 06484

MON SOIUCIIB|T ‘666 [ J8quIaIdas

L www americanradiohistory com
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PP-4763A/GRC power supply produces 28 VDG 50 amps
from 115/230 VAC 22/11 amp 47-63 Hz input; +/-0.5%
regulation. Has meters 0-50 VDC and 0-80 amps DC;
13.5x19.5x15, 145 Ibs. (Shipped UPS) USED...$195.00
U'NICOM 49.86 MHz FM radio
headset for use in high noise areas. Has throat mic and ear
cushions with EPA noise-reduction rating of 23 DB. Also
Volume and Squelch, Velcro adjustable head web and mic "
straps, 6" antenna, and fiberglass case. Requires two 9V !
batteries; 6 Ibs. MODEL 7800H, NEW ........ $99.50 each -
38-TURNS 3/8"W edgewound silvered ribbon forms 8'Lx4.3"
dia coil; fiberglass end plates. P/o 1 KW antenna tuner; o/a
7.3x13x5.2, 8 lbs. sh. #L1/CU938, USED ................ $65.00
10 UH ROLLER INDUCTOR, 18-turns #16 silver-tinned wire
forms 2" dia coil. 3.5x4.5x2.6, 3 Ibs. #021-7028,
NEW 20 s b s b cmeone oo 5oet e s i
TS-585 output meter for audio amps, filters, oscillators.
Ranges 0.1-5 mw, -10-+7 dbm; 1-50 mw, 0-+17 dbm; 10-
500 mw, +10-+27 dbm; 100-5000 mw, +20-+37 dbm read
on 3.5" dia meter. Multiplier circuit x0.1, x1, x10, x100
allows input impedances 2.5 to 20000 ohms in 40 steps;
30-10000 Hz response. 8.5x11x5.5, 17 Ibs.
USED ......... $79.50; MANUAL-REPRO ............. $8.50
TEST EQUIPMENT
HP-400E AC VOLTMETER, 1 mv-300 V full scale & -72-+52 DBM in 12 steps.
Used-checked . $155.00
HP-410C MULTIMETER, +/-15 mv-1500 VDC in 11 steps, 0.5-300 VAC in 7 steps,

DC current 1.5 ua-150 MA, & 10 ohms-10 Megohms. Used-checked ... $195.00
Limited quantities; “used-reparable* condition:
HP-141T/8552B/8555A SPECTRUM ANALYZER, 10 MHz to 18 GHz ....... $1995.00

HP-8556A RF SECTION /41T, 20 Hz-300 KHz .........ccoooooivciviiiniin. $175.00
HP-8445B TRACKING PRESELECTOR for 8555A $495.00

Prices F.0.B. Lima, 0.¢ VISA, MASTERCARD, DISCOVER
Allow for Shipping e Write for latest Catalog

Address Dept. ES ¢ Phone 419/227-6573 » Fax 419/227-1313
FAIR RADIO SALES

1016 E. EUREKA * Box 1105 ¢ LIMA, OHIO » 45802

CABLE TV
DESCRAMBLERS
NOBODY BEATS

OUR PRICE!
SAVE MONEY-DON'T RENT

@ SCIENTIFIC %
ATLANTA
QUANTITY DISCOUNTS! 24 HOUR SHIPPING
MASTER CARD « AMEX ¢ VISA ¢ C.O.D.

CALL VIDEO CONNECTIONS, INC.
=1 -800-677-0321 =&
Anyone implying theft of service will be denied assistance.

All shipping and handling at customer's expense
NO FLORIDA SALES

CW-2D

!

[

ElectronNics €ugene, Oregon 97402
The TDD-8X features a 5 e

| large 8digit LED display and | TDD-8X 8X ]
decodes all 16 DTMF digits. )
The 104 character memory is

l5lsls] el e

viewed, without loss of data, by |
scrolling either left or right.

Although a computer is not required, the serial ASCII output
allows automatic logging of decoded number groups. ToneLog™,

-' 310 Garfield St Suite 4 New Low Price! |
M OIrOT et $ 59 00

| our IBM/Compatible logging software is included. Available |

accessories include a Plastic Mounting Kit ($15), Audio/ |

Computer Cables (§20) and a 12VDC AC Power Adapter ($10).

Visa, MasterCard, American Express, Discover and Government Purchase
Orders accepted Minimum Government Purchase Order: $99. COD
Cash or Money Order only. S/H: $6 USA/Canada; $15 Foreign COD: $5.

Info: (503) 6872118 Orders: (800) 338-9058 Fax: (503) 687-2492

| Or contact motron.info @ emerald.com for a catalog via the Internet

CABLE TV DESCRAMBLER KITS

Universal-New Product

This Product includes all the Parts,
PC Board, Complete Schematic

with Functional Guide. Generates NO Enclosure included. AC Adaptor. Enclosure
Sync for most Video Applications. is not included
$79.95 $59.95 $44.95

Anyone implying theft of Cable service will be denied assistance.

Tri-Mode Descrambler

This product includes all the parts
PC Board and AC Adaptor.

Call Toll Free 1-800-886-8699

M & G Electronics, P.O. Box 3310, No. Attleboro Mass. 02761

SB-3 Descrambler

This Product includes all
the Parts, PC Board and

NO MASSACHUSETTS SALES!

www americanradiohistory com ¢
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DO-IT-YOURSELF AUDIO AMPLIFIER KITS

Mark V Electronics, Inc.

In business since 1985

8019 E. Slauson Ave.

Montebello,

Kit skill levels are specified as A beginner

CA 90640

AA

AF-2 AA 120-250WW MOSFET POWER MONO AMPLIFIER (6 Ibs.)

Eit:6 83.80 Asmb$ 114.80

Kit: ¢ 165.00
Asmb.§ 195.00

Kit:$ 67.82
Asmb.$ 86.95

TA-1000A AA

Kit:$ 54,00 Asmb.$ 74.00

Power Output: 250W into 4 ohms RMS(42VX2 6A

transformer is used). Frequency Response: 3-22,000HZ.

THD: <0.03%. Signal to Noise Ratio: 91dB. Senstivity: 1V

RMS at 47K. Load Impedance: 4 or 8 ohms. Power

Requirement. $t46VDC 4A or $+80VDC 6A. Suggested

Mark V model 012 transformer. Capacrtor 10,000uf 80V
del 018. S sted 25,

Power Output: 300W into 4 ohms RMS. 200W into 8
ohms RMS. Frequency response: 10HZ-20KHZ.THD: <
0.03%. Signal to noise ratio:91dB. Input Sensitivity &
Impedance at 1KHZ, 1V 47K Load Impedance:4-16
ohms. Power Requirement: +55 to +85VDC 8A.Suggested
Mark V model 009 Transformer. Capacitor 10,000uf 80V
model 016. Recommended Metal Cabinet LG-1925.

120+120W PRE & MAIN STEREO AMP. (4 Ibs.)
Power Output:120W into 4 chms RMS. 72W into 8 ohms
RMS. Frequency Response:10-20KHZ. THD: <0.01%.
Tone Control: Bass $12dB, Mid & Treble 18dB.
Sensitivity: Phono Input, 3mV into 47K. Line, 0.3V into
47K. Signal to Noise Ratio: 86dB. Power Requirement:
40VDC @ 6A. Suggested Mark V model 001 or 008
transformer. Recommended Metal Cabinet LG-1824.

100W DYNAMIC CLASS A MONO AMP. (4 Ibs.)

Power Output: 100W into 8 ohms RMS, 125W into 4 ohms
RMS. Frequency Response: 10HZ-100KHZ  THD:
<0.008%. Signal to Noise Ratio:80dB. Sensitivity: 1V.
Power Requirements: 35 to 45VDC @ 3A. Suggested Mark
V model 001 or 008 transformer. Capacitor 10,000uf 80V
model 016. Recommended Metal Cabinet LG-1924,

TA-388 AAA CLASS A FET DYNAMIC BUFFER STEREO PRE-AMP. (1 Ib.)

.\\I//,

AN

Kit:664.00 Asmb.$ 80.00
SM-100 AAA

- ~N /- -

e

Frequency Response (at rated output): Overall 10HZ-
100KHZ +0.5dB-1dB. THD: Overall <0.007% at or below
rated output level. Channel Separation (at rated output
1KHZ): Overall better than 70dB. Hum & Noise: Overall
better than 980dB. Input Sensiivity (1KHZ for rated
output): 300-800mV. Maximum Output Level: Pre-Amp
output 1.8V (0.1% THD). Power Requirement: 30V X 2

intermediate or

Free Catalog 213/888-8988
Fax 213/888-6868

Order 1-800-521-MARK/1-800-423-FIVE

AM advanced!

METAL CABINETS WITH ALUMINIUM
FRONT PANEL (4-10 Ibs.)

LG-1273 3xi2x7" $26.50
LG-1684 4x16x8"  32.50
LG-1924 4x19x11%" 38.25
LG-1925 5x19x11%" 42.00
LG-1983 2%ax19x8" 35.25

POWER TRANSFORMERS &**TOROIDAL
TRANSFORMERS (5-121bs.)

~~NN /-
= :.
=

=

</ 1NN =
001 28/30V x 2
' 002 36V x2 3A
/7'7‘"
009 48/53Vx2 8A
SATF 012 3340422 6A
fluorescent light for port-
able and emergency use.
Kit:$ 14.75
AermB:e}20:50 battery. Includes a “Hi-

003 40V x2 6A
TY-2 A FLUORESCENT LIGHT DRIVER
Works from a 7.2-16V DC
Efficiency Switching Mode IC Driving Circuit”

**008 28/30Vx2 6A
l ||| This unit drives 8-40W
suitable for use with different lights. (1 1b.)

{TR-503 A REGULATED DC POWER SUPPLY

It is short circut proof
m and has overload protect-

ion. Output voltage is
Kit:¢ 18.75 Asmb.¢ 27.65 variable over a range of O-
50V. Current limit trip is adjustable up to max of
3A. Suggested Mark V 002 transformer. (1 Ib.)

SM-302 AA60+60W STEREO POWER AMP.

It provides 3 input jack
— pairs. One pair accept a

high impedance micro-
Kit:¢ 75.00 phone. The two remain-
e ing pairs are for high &
low level input sources. Power Output: 80W
per channel into 4 ohms RMS. 20HZ-20KHZ.

DOMA

150 MHZ 8 DIGIT FREQUENCY COUNTER (2 Ibs.)

Frequency Range: 10HZ-1S0MHZ. Gate Time: 0.01s,

|=="ew Release =0 15, 1s, 10s. Input Sensttivity: KHZ range 10HZ-10MHZ

“ /N~

Kit:$ 78.00 Aemb.$ 99.00
$ 20.00. We accept Visa. MasterCard & Money Orders.

Minimum order

20mV(min.). MHZ range 1MHZ-120MHZ 20mV(min.),
120MHZ-150MHZ 35mV  (min.), 150MHZ-200MHZ
40mV(typical). Time Base: 10MHZ crystal, 10 ppm.
Input Impedance: 1M ohm. Response Time: 0.2s.
Resolution: 0.1 HZ: 10s gate time, 1HZ: 1s gate time,
10HZ: 0.1s gate time, 100 HZ: 0.01s gate time. Hold the
last input signal. Reset counter to 0. DC 9V power
adapter or 1.5VX4"'D"size batteries(Adapter not included)

THD:<0.1%. input Sensitivity: Mic/Guitar
10mV,Hi 380mV,Lo 640mV. Ready to plug in
when assembled. (11 Ibs.)

SCHOOL PROJECT KITS SOURCE

SM-868 Dynamic Noise Reduction A $ 26.00
TA-008 6W Mini-Amplifier A 9.50
TA-28 Digital Voice Memo 25.00
TA-120 36W Class A Power Amp. AA 3250
TA-201 Mircophone Mixer Mono Amp. A 20.79
TY-45 20 Bar/Dot Level Display AA  41.45
TY-43 3%Digital Panel Meter A
See our catalog for more kits|

Checks allow 2 weeks for clearance. VVe

ship by UPS ground inside US (min $ 4.00) and ship by US mail outside US. Please call for orders over 2 Ibs. or
fax foreign orders. PO Orders are welcome from schools. Ve are not responsible for typographical enors.
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Parts Express is proud to
announce that we now
stock the high quality NTE
line of semiconductors.
NTE has been supplying
the electronics industry with
top notch replacement parts
for over 15 years. AlINTE
products meetor exceed in-
dustry specifications and
offer an exclusive 2 year
manufacturer warranty.

Ultimate 12" AU1290 Dual VC Subwoofer

Just one listen to this 12" dual voice coil subwoofer
from Ultimate will leave no doubt that this sub can
shake, rattle, and rolll Works extremely well in
car audio, home theatre, or satellite/subwoofer
systems. Handcrafted inthe U.S.A.

e®Power handling: 350 watts RMS/500 watts max
eVoice coil diameter: 2 inch ASV voice coil ®lmpedance:
6 ohms per coil ®Frequency response: 18-1,000 Hz
®Magnet weight: 90 0z. ®Fs: 21 Hz ®SPL: 88 dB 1W/1m
*Vas: 5.9 cu. ft. #Qrs: 421 eXmax: .41" ®Net weight: 11 Ibs.

#EN-292-710........ccovurrurruinnnne $115.50 , . $107.80

(1-3)

y

$99.90

(4-11) (12-UP)

Technicians’ Turntable Idler Tire Kit

o )

Turn- Have the tire you -
table to need in stock
speed when you need it.

This comprehen-
sive kit contains 180 of the most
commonly used tires in an easy-to-
use case and a cross reference for
32 manufacturers crossing to over
600 VCR model numbers. A $400.00

$EN-360-427 $28.50 _$23.80 retail value. Net weight: 1-1/2 Ibs.

repair of VCRs, TVs and more. Eas-
ily turn unit for convenient repair.
Hoids up to 200 Ibs. Dimensions:
20" W x 15" D x 1-1/8" H. Black
pebbled surface. Includes 4 anti-skid
adhesive feet. Net weight: 9 Ibs.

Leatherman Tool

The Leatherman tool is an extremely versa-
tile and durable compact toolchest you can
hold in your hand ... contains 12 useful tools
in one! Needlenose pliers, regular pliers, awl,
Phillips screwdriver, three slotted screwdriv-
ers, can and bottle opener, wire cutters, file,
knife, and 8 inch ruler. Made of only the <

Fluke Model 12
Multimeter

The Model 12 compact
digital multimeter com-
bines basic features,
high performance, fow
cost and Fluke reliabil-
ity. It was designed for
first level electrical and
electronic troubleshoot-
ing. Includes 9V bat-
tery, operating manual,
and'test leads. Two FLUKE.
year manufacturer warranty.
Features: ®Measures AC/DC volts,
4000 count digital display,
®Autoranging, ®Automatic shut off,
#Diode and continuity test, ®1.5% ac-
curacy, ®V Chek™ overload protec-
tion mode, ®Capacitance check to
999 uF, €0.9% accuracy, ®Min/Max
Record with time stamp, ¢®Input
change alert, ®Continuity Capture™
(captures and records intermittent
opens and shorts), ®Net weight: 1 Ib.

#EN-392-020...........c.cc0cn.

a3 U #EN-400-900................ $39.95,
§ LEATHERMAN-

assembly, and high power handling.

o

_highest quality 100% stainless stesl. In- - - ohms ®Frequency range: 3,000-24,000 Hz ®Magnet ‘_ -
cludes sturdy leather sheath. 25 year manu- | \-. . 3 weight: 8.5 0zs. ®Fs: 1500 Hz ®SPL: 90 dB 1W/1m v'fa
facturer warranty. Net weight: 5 oz. oNet weight: 1-1/4 Ibs.

#EN-360-990 $39.95, ... $37.50 , ) | | #EN-264-502 ..ce.oummcucrncuscrnenns $18.50,,, $16.80, , $15.45 , .,

Vifa D25TG-05 1" Poly Dome Tweeter

Excellent performance at a moderate price. This
ferro fluid cooled 1" poly dome tweeter features a
high loss diaphragm, user replaceable voice coil

P #Power handling: 100 watts RMS/140 watt max
¢Nominal impedance: 6 ohms ¢DC resistance: 4.6

Audio Generator

Square wave
and sine wave
generator use-
ful for a vari-
ety of audio
applications.
Generates 10
Hzto 1 MHz in
5 ranges. Output voltage: 8V RMS
sinewave, 10V p-p squarewave. +/-
3% dial accuracy. Output imped-
ance: 600 ohms. Synchronization:
+/-3% of oscillation frequency per
VRAMS. Dimensions: 6"H x 10"W x
5'D. Includes test lead, AC power
cord, and manual. One year manu-
facturer warranty. Net weight: 6 Ibs.

#EN-390-620 .......cc0eeveneee $119.00

Mini Weatherproof Speaker System

These mini weatherproof speaker
cabinets are made from high impact
polypropylene which is completely
weather sealed making these perfect
for indoor or outdoor use. These great
sounding mini speakers feature a 5
polypropylene cone woofer and a mylar
dome tweeter. Ideal for use as
extension speakers or for surround
sound. Small size blends easily into any decor. Frequency response:
130-20,000 Hz. 8 ohm impedance: 30 watts RMS, 60 watts maximum
power handling capability. Mounting brackets included. Dimensions: 8"
(H) x 5-1/2" (W) x 4-1/2" (D). Net weight: 10 Ibs.

#EN-310-020 (Black)

#EN-310-025 (White)

..................... $79.95 .. - $74.80, .

6-1/2" Two Way In-Wall System

This is our most popular in-wall. You won’t
believe how good these really sound. Big
enough to produce great home theater
sound and still fit everyone's budget.
a pair in every room of your house. Great
for front or rear speakers in your surround
system. The 6-1/2" polypropylene woofer
1 and 1" textile dome tweeter were specially
designed with home theater in mind.
crossover network utilizes a mylar capacitor for crisp clean highs. 3
piece design make installation in new or existing walls a snap. Textured
ABS frame and steel mesh grill are spray paintable to match (or blend
into) any decor. Speaker front plate is “blacked out” for cleaner “through
grill” appearance. System comes with speaker assembly, removable
metal grill, heavy steel backer plates, screws and hardware, hole cut-out
template, paint mask, and detailed instaltation instructions.

Put

pages. Copyright: 1994. Net weight:
#EN-500-305 ..

The

Professional Strobe
Light

No top notch light-

ing display is com-

plete without a

powerful, high

speed strobe light.

This professional unit

features an ultra bright xenon flash
tube, reflective bowl, variable speed
control, and on/off toggle switch. A
1/16” clear plexiglass cover is
mounted on brass stand-offs to pro-
tect the flash tube assembly. In-
cludes adjustabie mounting bracket.
Dimensions: 9-1/2" (W) x 8-5/8" (H) x
6-7/8" (D). Net weight: 7 Ibs.
#EN-243-072......cocveenernnee $92.80

Troubleshooting And Repairing Consumer
Electronics Without A Schematic

yopines Koids »

TROUBLESHOOTING
A common problem¥aced by repair technicians is having AND REPAIRING
to troubleshoot electronic equipment without a e S A
schematic. With hundreds of iliustrations, this
indispensible guide demonstrates how to locate, test,
and repair amplifiers, TVs, CD players, radios, power Witheur
supplies, and more. Written by Homer L. Davidson. 320 ASCNRING
1-1/4 Ibs.
........... $22.95_, .,

Isotip Butane Soldering Iron

The ideal soldering iron for field repairs where no AC
power is present. Operates for up to 100 minutes of

continuous soldering per refill. Uses standard butane
(not included) available at most stores. Tip tempera-

Specifications: #6-1/2" polypropylene cone woofer with poly foam sur-
round. #1" textile dome tweeter/midrange. ®8 ohm impedance. ®3 com-
ponent L/C crossover network. ®Frequency response: 50-20,000 Hz.
®Power handling capability: 60 watts RMS/100 watts max. ®Sensitivity:
89 dB 1W/1M. ®Qverali dimensions: 8-1/2" W x 12" L x 3-1/2" D. ®Hole

ture is adjustable up to 1067° F. Iron also comes with
a torch attachment which easily screws on in place of
the soldering tip. As a torch, one refill will provide up to
1 hour of continuous flame. Temperature is adjustable
up to 2372° F. A protective cap with a

size: 7-1/4" x 10-3/4". #Fits into standard 2" x 4" wall. ®Net weight: 12 built-in striker and 2.4mm tip are in- ISORTIP
Ibs. per pair. cluded. Limited one year warranty. woldoring tron (0 4 "
#EN-300-036 ........... $104.95 .., 596.50(4_" prs) $85-50, pas.up) HEN-370:-2350........cc00m0meimvssmsmoassins obrnsens . $26.95,.,

Electronics Now, September 1995

Parts Express™

340 East First St.

Dayton, Ohio 45402-1257
300 Local:513-222-0173
FAX:513-222-4644

#30 day money back guarantee #$20.00 minimum order ®We accept Mastercard, Visa, Discover, and company
C.0.D. orders #24 hour shipping ®Shipping charge = UPS chart rate + $1.90 ($5.00 minimum charge) #Hours 8:00
am - 8:00 pm ET, Monday - Friday €9:00 am - 5:00 pm Saturday. Mail order customers, please call for shipping
estimate on orders exceeding 5 Ibs. ®Foreign destination customers please send $5.00 U.S. funds for catalog.
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The Wet Look™

The Wet Look™ is a new
generation of high gloss
polymers formulated
especially for the speaker
industry. This superior
coating provides a
protective “coat of armor”
for your paper cone
speakers. A special U/V

3-In-1 Universal Remote

This remote will operate any re-
mote controlled cable box, TV or
VCR at just a fraction of the cost
of a factory replacement! This
unit is already preprogrammed to
include the most common codes. It
is attractively styled, durable, and
easy to set up and operate. The
manufacturer even offers a tolt free
consumer help line to answer ques-
tions and provide customer assis-

The Wet Look™ makes
paper cones resistant to
water, humidity, sun, and

apply and cleans up with

inhibitor has been added to
ce the decaying effects
of the sun's ultraviolet rays.

salt. Best of all, it's easy to

soap and water. 1 pint can.

72 Pin Game Cartridge
Connector _g=

Quality
replacement for
the game cartridge
connector used in
Nintendo Entertainment
Systems (NES). Repeated
loading and removal of game
cartridges damages the connector
contacts and produces symptoms
such as a flashing blank screen or
dlstorted picture. Revitalize your unit
y replacing the game connector.

It's simple; there is no soldering
required and only a phillips head
screwdriver is needed to complete
installation in minutes! Our
replacement connector has gold
plated game contacts for long life,

tance. Requires 2 AAA batteries (not #EN-340-510 (Clear) $8.95_,c., | Superior conductivity. and resistance
lnClUng())-_ . e 0 #EN-340-512 (Black) $895_.. | to gxldanon One )gér warranty.
#EN-180-565 ......... $11.95 ,$9.95, ., #EN-091-900 $8.95, , $7.95 ...,
: RS-232 A-B Switch T
BlgFOOtTM - High reliability rotary type switch. Fully

“Copper tip” design standard 1/4"
phone plug. Unsurpassed quality
ensures low noise and high
conductivity connection. All metal/
nylon construction with external
solder connections. Insulator
sleeve included. 5/16" ID
barrel. Made in the U.S.A.

e S, ...
#EN-092-200 (MONO) cvrrrrrrrrrrrerrse $2.25, , $1.95, . $1.75,,,,,
#EN-092-206 (Stereo) $3.25, , $2.90,,,,, $2.65,,.

Printer Cables

25 pin male RS-232 to 36 pin male
Centronics connector. Fully

shielded and molded cable with all
25 conductors connected. Con-
venient thumbscrew hardware on g0
the RS-232 connector.

shielded, heavy gauge steel con-
struction with gold plated connectors,
All pins switched through (except
ground). Used to switch multiple
printers or computers. Full one year
warranty. Net weight: 1-3/4 |bs.

#EN-130-010

$7.95

$9.95,, $8.95, $7.95, .

Car Stereo Power Supply Capacitors

Most car amplifiers' power supplies simply lack
the capability to produce large amounts of
instantaneous power. These computer grade, car
stereo capacitors work by storing energy and
supplying, on demand, a quick burst of energy to
the power amplifier. The result is tremendous
bass punch and dramatically improved transient
response. Feature gold plated terminals.

Price Price Price
Part # Length (1-9) (10-49) (50-UP)
EN-130-220 6 ft. $4.50 $3.90 $2.90 = Price Price
En-}%—gg? 1(5) g ggg _4133 ggg Part # Value Voitage Dimensions  Welght (1-15) (16-UP)
-130- . - - - EN-029-1000 1,000,000 uf 16 VDC 3'(dia.) x 8-1/2" 3 Ibs. $59.80 $52.80
EN-130-228 251t 10.90 9.50 7.90 | EN-020-1005 1,000,000 uf 20 VDC 3*(dia.} x 8-1/2° 3 Ibs. I I
EN-130-229 50 ft. 19.80 17.50 14.90 s 000wt 20 St bs. 79.80 7350
. . . Skew Driver Pro
= Video School  Electronic Video Library
- videos make it gaye over $25,00 by purchas- m
easy for ing this complete library of six ﬁ._—-;
Pl L d

anyone to
comprehend

- the complex
operations of VCRs, camcorders,
and more. From How to Clean
VCRs for the video rental store, to

Mimar Camearder Hepair for the

Video School instructional vid-
e0s. You'll receive VCR 1-
How To Clean VCRs, VCR 2-
Minor VCR Repair |, VCR 3-
Minor VCR Repair I, VCR 4-
Common VCR Malfunctions,
VCR 5-Diagnosing Video

advanced service shop. There is _Mi
something for everyonel These g:;dcso'rggr gg&i: N,!"g?r
tapes also make great new weight: 5 Ibs :
employee orientation videos. #EN-SbS-SSb

BUY THE
SET AND
SAVE!

This unique tool features a gear
driven offset bit driver to be used in
tight spots or where conventional
screwdrivers 1ust won't fit. Includes
1/4" and 3/16" slotted bits, T15 Torx®
bit, and 2 phillips bits that are
contained in the handle compart-
ment. Can also be used with a 1/4"
electric drill. Made in the U.S.A. Net

$195.00,,, | weight: 1/21b.

#EN-360-178 $39.90,,, $34.50,,,,

FREE

iaE CATRL OO

Pat#  Description Price
EN-505-010 VCR 1, How To Clean VCRs $28.95
EN-505-020 VCR 2, Minor VCR Repair | 38.95
EN-505-025 VCR 3, Minor VCR Repair Il 38.95
EN-505-050 VCR 4, Common VCR Malfunctions 38.95
EN-505-035 VCR S5, Diagnosing Video Heads 38.95
EN-505-030 VCR Test Patterns Alignment Tape 23.95
EN-505-040  Cam 1, Minor Camcorder Repair 38.95
EN-505-085  Microwave Oven Repair 39.95
EN-505-080  Nintendo Repair and Maintenance 33.95
EN-505-090  1BM Compatible Computer Assembly 28.95
EN-505-095  Hi-FiAlignment Test Tape 29.95
Parts Express™ CALL TOLL FREE

340 East First St.
Dayton, Ohio 45402-1257

MON SOIUOII8S ‘G661 JOquBIdaS
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FM TRANSMITTERS MINI (KITS)

« 3-VOLT FM XMTR, up to 300 ft. indoors, 1500 ft. outdoors
* PHONE XMTR, range to 500 ft., uses phone-line power
§ Sound-Activated XMTR, range to 500 ft

* 2-STAGE XMTR, 8-Volt, very powerful

All above require simple soldering at 2to 4 places.
$29.95** ea.

TELE FM WIRELESS MONITORING SYSTEM.
(Kit) $99.00*

TELE CALL FORWARDER. Transfers incoming
calls. $99.00*

CALLER ID. Registers incoming numbér.
$99.00*

TEL REGISTER WITH PRINTER. Records dialed
number, duration, and prints record. $139.00*
12-HOUR LONG-PLAY RECORDER. Modified
Panasonic. Records 6 hrs. on each side of 120
tape (supplied). Compatible with VOX and Tel
Rec Adapter. $119.00*

VOX VOICE-ACTIVATED SWITCH. Makes re-
corder self-activating with voices or other
sounds. $28.50**

TELE RECORDING ADAPTER. Records
incoming and outgoing calls. $28.50**
TELEPHONE SCRAMBLERS. Over 4,000
separate codes. $199.00*

VOICE CHANGER. Changes man's voice to
lady's and vice versa. $49.00*

For Shipping & Handling add *$5.00 and **$2.00
Colo. residents add sales tax. Mail Order, VISA, M/t
oK. Inquire for dealer prices. Free catalog.

MUCH, MUCH MORE — OUR 25TH YEARI
TOLL FREE 1-800-926-2488
A.M.C. SALES, INC.

193 Vaquero Dr., Boulder, CO 80303
Tel: (303) 499-5405, Fax: (303) 494-4924
Mon.-Fri. 8 a.m.-5 p.m. Mtn. Time

ritem.
,COD's

Surface Mount Chip Component
, Prototyping Klts—

Capa
10% value from 1pf to .33uf. CR-1 Resistor Kit contains

1540 pieces; 10 ea. of every 5% value from 101 to 10 megtl.
Sizes are 0805 and 1206. Each kit is ONLY $49.95 and
available for Immediate One Day Delivery!

Order by toli-free phone, FAX, or mail. We accept
VISA, MC, COD, or Pre-paid orders. Company PO's
accepted with approved credit. Call for free detalied
brochure.

426 West Taft Ave. - Orange, CA 92665-4296
Local (714) 398-3021 + FAX (714) 974-3420

Entire USA 1-800-854-0547

| COMMUNICATIONS SPECIALISTS, INC.

(WORLDS SMALLESTPC Il

386 sscf“ééK’éR?

INCLUDES:
-8 SER, 3PAR

-LCD KBD PORT

-BATTERY RTC

-CMOS NVRAM
USE TURBO C,
BASIC, MASM

EVAL KIT $295

OEM EVAL®

8088 SBC............... $27 95
FLASH/ROM DISK..21 7§
UNIV PROGRAMR..27 95
PC WATCHDOG .....27 95

“EVAL KITS INCLUDE: MANUAL,BRACKET,DISK
8 YR LIMITED WARRANTY FREE SHIPPING

MVS BOX 850
MERRIMACK,NH

508
\ (508) 792 9507 3
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Prototype it....... FAST!

5 with ProtoQuick 8051 or Z8

Compigre srgie board computers
+ UP lo 32K EPROM a0 8K RAM

a,‘., B

L 0 37'3"5"63’;

T,
(513) 561-2080

ications or tlpanmnw
- PROGRAMMING !

PROGRAMMERS

1349 DATA 1/O CHIPLABS 4800  “&,
799 DATA I/O CHIPLABS 3200 ¢ -28%
5§79 EETOOLS ALLMAX
249 XELTEK SUPERPRO (R)

599 LOGICAL DEVICES 3000
599 ADVANTECH PC-UPROG
269 SUNSHINE UNIVERSAL
449 TUP-300 HILO SYSTEMS
449 JDR MCT-EMUP
539 TUP-400 HILO -
429 NEEDHAMS EMP-20
679 NEEDHAMS SA-20
139 EETOOLS 1 GANG
199 EETOOLS 4 GANG o
49 SUNSHINE 1 GANG —
99 SUNSHINE 4 GANG

d ‘
169 SUNSHINE 8 GANG - ‘,;,
349 SUNSHINE 16 GANG '-\“

GENERAL DEVICE INSTRUMENTS
(408) 241-7376 Fax 2416375 BBS 9831234

aumax

proam

Pocket PIC s3495

Programmer Bare sara widik

$5995

Assembled
and tested

% For PIC16C61, 62x, 71, and 84

< 40 Pin ZIF Adapter for
PIC16C84, 65, and 74 - $29.95

< Runs off 2 - 9 volt batteries
or optional AC adapter - $9.95

< Includes assembler

< PICProto boards $9.95 to $17.95
micro & ngincering Labs
Box 7532 Colorado Springs CO 80933
(719)620-5323  FAX 520-1867 ‘&

PUT YOUR PC TO WORK!

THIS IS THE MACHINE YOU'VE BEEN WAITING FOR!

Imagine using your computer to turn 3D CAD drawings into actual working parts| Machine
and drill printed circuits directly from blank material. Fabricate intricate mechanical
components from raw plastic or aluminum. Route wood to make signs or "digttally” carve
three dimensional art objects AND MORE! Sound interesting? You bet it is and with your
creativity the sky's the limitl The NEURACTOR CNC-4+,5 & 6 Desktop Manufacturing
Utilizing petent pending technology the
ROBOMAX and NEURACTOR CNC kits provide you with machining resolution of .001". All
mechanical components are pre-fabricated, pre-machined, plated and painted. The CNC-
4+ machines an area approximately 18'%18"x4.6" and includes
four 83 oz/in CY-MOTORs. The CNC-5 & 6 (42"x42'x4.6" and
66"%x42'%4.6" respectively) include four 125 oz/in CY-MOTORS.
Interface card, 5 amp power supply, 10 pitch steel lead screws, 4 proprietary Slide Block actuator mechanisms, 4 aluminum linear actuator channels,
polished steel guide-rods, toolholder bracket, hardware, etc., are included with each unit. (You provide Dremel{tm) Tool or fiex-shaft router and work
surface.) It's a complete kitl All you do is put it together, calibrate it and TURN IT LOOSE! IF THAT'S NOT EXCITING ENOUGH, WE'RE THROWING IN
A FREE, FULL-FEATURED 3D CAD/CAM SOFTWARE PACKAGE
WITH EACH UNITI CNC-4 + is $595 + 24.95 S/H, CNC-5 is $895
+57.95 S/H, CNC-6 is $995 + 69.95 S/H. RdBOMAX(tm) Vertical
MiniMill s $695 + 48.95 S/H. Order now or call about our
complete line of supplies & accessoriesl MICRO-DRILLS, FLEX-
SHAFTS, MILLS & BITS, ETCHERS, CHEMICALS, BLANK
BOARDS, ETC.| Allow 4 weeks min. for delivery. CALL NOWI|

U.S. CYBERLAB, 14766 Siate Gap Rd., West Fork, AR 72774 (501) 839-8293

Systens may be just the edge you need|

4R

starting at

$595

HUGE! UP TO 4 x 6 FEET!

www americanradiohistorv com
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Mystery
Levitating

Device!

Remember War of the World? Objects fioat in air and move fo
the touch. Defies gravity, amazing gift, conversation piece, magic
trick or great science project.

ANT1K Easy 0 Assemble Kit / P1ans ... $19.50

Laser Ray Gun

Shis

DANGER _
SHVISELE LAGER RADIATION
AVOID EYE OR SKIN EXPOSURE
TO DIRECT R SCATYER RAIATION
CLASS W LASER PRODUCT
Advanced project produces a burst of light energy capable of
buming holes in most materials. Hand-held device uses
rechargeable batteries. 500 joules of flash energy excite either a
neodynium plass, yag or other suitable 3* laser rod. This is 8
dangerous CLASS IV project (individual pans/assermhes
available). LAGUN1 Plans .. "
LAGUNIK  Kit/Plans

Extended
Play

Telephone Recording System
READY TO USE! Automatically controls and records on our X-4
extended play recorder, taping both sides of a telephone
conversation. Intended for order enlry verification. Check your
local laws as some states may require an alerting beeper.

TAP20X Ready to Use SYSIBM......ccccowrcmssssnscrres $129.50
&
Shocker Force Fleld/
4\ Vehicle Electrifier __—

Neat little device allows you to make hand and shock balls, shock
wands and electrify objects, charge capacitors. Great payback
for those wise guys who have wronged you!

SHK1KM _ Easy to Assembie Electronic Kit............. $§24.50

All New

Stuns/ mmabilizes attackers up to 15 feet away!

oLagal in most stats (not in NY, NJ, MA, W)  More knock-down
power than most handguns * No permanent injury * ID coded
Free BOKV stun gun with every purchase.

ECG1 Data Packet, Creditable toward purcase........... $10.00
ECG10 Charge Gun, Ready to Use, w/Free 80KV Gun $248.50

Homing / Tracking Transmitter
Beeper device, 3 mile range.
HOD1 PHang .........$10.00

Listen Through Walls, Floors
Highty sensitive stethoscope mike.
STETH1 Plans......$8.00  STETHIK KitPlans ...... $44.50

HOD1K Kit / Plans ....... $49.50

Electronic and
Scientific Products

Infinity Transmitter ++

Telephone Line Grabber/

Room Monitor/ Controller
All New - The Ultimate in Home/Office Security & Safety!
Simple to use! Call your home or office, push a secret tone

on your telephone keypad to access: * On premises sounds

and voices * Ongoing phone conversation wibreak-in capability
+ Up to 10 external slectrical functions, lights, TV, alarms, coffee
pots, heater, atc. CAUTIONI Check legality with your state's
attorney general's office bafore use for monitoring of voices.
..... $149.50

TELECOM2  Kit, includes PC Board ......
(0= T R T p———

Visible Beam Laser

Easy 1o build, RED Beam, visble for miles. Use for light *

shows, window bounce holography, cloud illumination and much
more! LASIKM Kit w/imw Laser Tube, Class |l. ........ $69.50
LASIKM Kit w/2.5mw Laser Tube, Class HIA ............... $§99.50

Life is Precious -

Hard hitting 200.000 voits of
crackling, sizziing plasma. Stuns a
STUN4O  Ready to Use..
STUN10 Smallor Unit ...

@@é

lon Ray Gun

Projects charged ions that induce shocks in people and objects
without any connection! Great science project as well as a high

immobilizes most attackers

tech party prank. H0G3  PIANS ......oooccomunnsccnesrsassmarnns $8.00
10G3K  KitPians $69.50
Invisible Pain

Fleld Generator ’)

Shirt pocket size electronic

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

IPG7 Plans ........$8.00 IPG7K Kit/Plans ...$49.50
IPG70 Assembled §74.50
1000 Fi++
tato Cannon
NOT A TOY. Uses electronic or piezo

ignition. CAUTION REQUIREDI
POT1  Plans......
(Dangerous Product)............. $10.00

|

FireBall Gun -

Shoots fiaming ball - two shot capacity
Great for special effects and remote

fire starting. CAUTION REQUIRED!
FIREBALL Plans (Dangerous Product)...

Mooo\ Q.

Dept ENS18, Box 716, Amherst, NH 030
Phone: 603-673-4730 FAX BOG-Q

MC, VISA, COD, Checks amptod P!one mss 00 Shlnbiag t H.pﬁung

wwwW americanradiohistorv com
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TV & FM Joker / Jammer

Shirt pocket devica allows you 1o totally control and remotely
disrupt TV of radio reception. Great gag to play on family or
friends. Discretion required. s

EJKIKM Easy to Assemble Electronic Kit ... $24.50

ATIENTION: .

High Voltage Fans!

4,000 volts in the palm of your hand! Experiment
with anit-gravity, hovercraft, ion guns, force fields,
plasma guns, shock devices, wireless energy and
slectrical pyrotechnics. Input: 9-14VDC.
MINIMAX4 Roady 10 US8 weovcrrreaseserren

S—. A 1.1

KA
“Laser Bounce” Listener System
NEW - Latest Technologyl Allows you to hear sounds from a
premisas without gaining access. Aim at room window and listen
1o sounds from within via reflected laser light. Not for illegal use.
Requires video ripods.

LWB3K Smw Laser and Receiver Kit .....ccoeerenes

LWB30 Ready to Use, includes Laser Gun Sight

5mw Visible Red Pocket Laser

Utilizes our touch power control!

VRLSKM Kt/ PIBNS...cercnn S50
Electronic @
= Hypnotism ¢

N
Puts subjects under control using highly effective electronic
stimuli. Intended for parties and entertainment but must be used
with caution, Includes valuable text book reference and plans
EH2 Pians and Text Book. $19.

Automotive
NEON!

Easy-to-install — , "

+Tube Kit 10

for Cars, Trucks, Vans!

Available in Pink, Purpie, Blue or Green |8
- please specify color when ordering.

RG4K (Specity Colot) .........$ 120.50

Flash-To-Music Option for above
LR < (V] [S— L

3 MiFM _
Wireless <
Microphone '

Subminiature! Crystal clear, ultra Sensitive pickup transmits
voices and sounds to FM radio. Excellent for sacurity, monitoring
of children or invalids. Bacome the neighborhood disk jockey!
FMV1 Plans....$7.00  FMVIK Kit and Plans ...... $39.50

Telephone Transmitter - 3 Mi

Automatically transmits both sides of a telephone conversation to
an FM radio. * Tunable Frequency ¢ Undetectable on Phone ¢
Easy to Build and Use * Up to 3 Mile Range * Only ransmits
during phone use. VWPMT PLANS .....ccc.werrsesnissmsssssress $7.00
VWPM7K KitPlans

CATALOG
With many
more items|

Free with Order |

"4 or send $1 P&H

o

MON SOIUOIDB)T ‘G661 Joquaidas
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UseE ELECTRONICS NOW CLASSIFIEDS

READ BY ELECTRONIC BUYERS AND SELLERS AND TRADERS
INSTRUCTIONS 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 each additional one (a photo copy of
this form will work as well). Place a category number in the space
at the top of the order form (special categories are available). If
you do not specify a category, we will place your ad under miscel-
laneous or whateéver section we deem most appropriate.

We cannot bill for classified ads. PAYMENT IN FULL MUST
ACCOMPANY YOUR ORDER. We do permit repeat ads or
multiple ads in the same issue, but in all cases, full payment must
accompany your order.

WHAT WE DO

The first word and company name 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 $2.50 per word. Minimum charge is
$37.50 per ad per insertion (15 words). Any words that you want
set in bold are each .40 extra. Indicate bold words by underlining.
Words normally written in all caps and accepted abbreviations are
not charged anything additional. State abbreviations must be post
office 2-letter abbreviations. A phone number is one word.

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.

For firms or individuals offering Commercial products or Ser-
vices. Minimum 15 Words. 5% discount for same ad in 6 issues
within one year; 10% discount for same ad in 12 issues.Boldface
(not available as all caps), add .40 per word additional. Entire ad
in boldface, add 20%. Tint screen behind entire ad, add 25%.
Tint screen plus all boldface ad, add 45%. Expanded type ad,
add $4.00 per word.

General Information: A copy of your ad must be in our hands by
the 13th of the fourth month preceding the date of issue (i.e. Sept
issue copy must be received by May 13th). When normal closing
date falls on Saturday, Sunday or Holiday, issue closes on preced-
ing work day. Send for the classified brochure.

DEADLINES

Ads not received by our closing date will run in the next issue. For
example, ads received by November 13 will appear in the March
issue that is on sale January 17. ELECTRONICS NOW is pub-
lished monthly. No cancellations permitted after the closing date.
No copy changes can be made after we have typeset your ad. NO
REFUNDS, advertising credit only. No phone orders.

CONTENT
All classified advertising in ELECTRONICS NOW is limited to electronics items only. All ads are subject to the
publishers’ approval. WE RESERVE THE RIGHT TO REJECT OR EDIT ALL ADS.
AD HATES: S22 50 por word, Mimnmom 5337 .50

Send you ad payments to:

ELECTRONICS NOW 500 Bi-County Blvd, Farmingdale, NY 11735-3931

CATEGORIES

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

480 -- Miscellaneous Electronics For Sale
510 -- Miscellaneous Electronics Wanted
540 — Music & Accessories

570 — Plans-Kits-Schematics

600 - Publications

630 — Repairs-Services
660 — Satellite Equipment
690 -- Security

710 - Telephone

720 - Test Equipment
730 - Wanted

CLASSIFIED AD COPY ORDER FORM

Place this ad in Category #

1

Special Category $30.00 Additional

._S'J-F_.-__\II ﬁl':'-mlf-'ﬁ.j.- ﬁ'l B el &_s.Em_ i

[ -8l T 330 T -o9i9s0 T -o7%
A ) T ] ¥ -%17.50 EE T I Y S TH) EEE £ ) 5 - L0
9 -s3ro0  TO-337E0 TT-5i..50 T-ERTAD 3T-F0I0 3R oS00 3U-sgsn . F0-STaOn
13- 557.50 |;: SR T3-337.50 T ) Total words $2.50 per word = §
17 - 54250 TH - %4501 T -3 4750 T LS Bold Face $0.40 per word = §
I -53150 ¥ -Gaa.m iE I ST RE TN Special Heading $30.00 = S S
TSR ot T oS0 Other s $
Total classified ad payment $ enclosed TOTAL COST OF AD $
[ 1Check [ 1 Mastercard [ ] Visa Cad#_ _ _ _ _ _ __ _ _ _ _ ___ Expiration Date __ _/__ __
Signature
Name Phor'le
Address City State Zip

www americanradiohistorv com
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A DIVISION OF MING E&P, INC. 818-913-6735

ORDER TOLL FREE

1-800-669-4406

24 hr. Fax: 818-912-9598

IC TESTER/IDENTIFIER DIGITAL VOICE MODULE

The Data Genle HT-28 Is a
portable, stand-alone IC tester
and identifier. It can test and
Identify most TTL 74 and CMOS
40/45 serles of IC's as well as
being able to test 4164-411000
and 4416-44256 series of
DRAM's. Powered from the
included AC adapter or
alkaline batteries (optlonal).

[« Up to 600 hours of operation
on four “AA" alkaline batteries.

*« Automatic power shut-off to
conserve battery life.

» Lightweight, easy to use and
carry. weighs only 14 oz.

LI

TESTER

]
l x
| [0i517As i /ANDY 1C

#MI-12-2800

RF TRANSMITTER + ENCODER MODULES

he TX-99 interfaces with the TX- The TX-01 Motherboard can

$189.95

1 as the RF carrier module. 300
Hz AM with a typical range of
100" Hine-of-sight. (Xey-chaln
ransmitter Is also avallable. modsi

encode a 12-bit address
code with 4096 possible code
combinations or can be used
to encode an 8-bit address

receliver
requlres only a few solder
connections to mate the

The DVM-58D has variable length message capabllitiesandcan |
store up to 16 indlvidual messages for immediate playback. Use
It to add real voice prompting or instructlon to any project, via |
the mic. input. Standard TMb DRAM on-board (32 sec.@ 32K bps)
with options to expand up to 16Mb (8 min.@ 32K bps). ADM
recording with selectable 16/32/44K bps sampling rates and
very low power consumption.

e
1% iy

$89.95
$5.15
$21.95

R, #MI1-10-5858
* 1Mb DRAM
4Mb DRAM

RF RECEIVER + DECODER MODULES

The RE-99 Interfaces with the The RE-01 Motherboard willl
RE-01 as the RF carrier's decode a 12-blt address or
module and 8-bit address with 4-bits of
data, depending on which
of the two included IC's is

code with a 4-blt data code.

’rx-oox $15.95)
#MI-10-001E  $9.95

#M1-10-9903  §5.95

installed into the board.
#MI-10-0010  $14.95

two. 300 MHz AM.

#MI-10-9904  $6.95

PC INTERFACE CARD PROTECTOR

| The Data Genie P-300 Is a
device that allows quiCk
ond easy Installation of
add-on cards or prototype
circuits for testing
externally on your PC
without having to turn off
the computer. Maintains
complete protection for
your motherboard via the
built-in protection circuitry
& current limit fuses. Adds

3 expansion siofts. #MI-12-P300  $349.95

ASER POINTER

The Infiniter 210" Laser Pointer's high-tech, lightweight aluminium
housing. incorporates a mode switch which allows you to select
between a solid beam or flashing beam to enhance any
| presentation. Projects over 150' and even works well on overhead
| projection screens, Great for the conference room, exhibition
| hall, construction site. museum, etc.

J :

#MI-16-0007 359.95_

ORDER BY MAIL:

ELECTRONICS 123
17921 ROWLAND ST.
INDUSTRY, CA 91748

UPS Ground
UPS 3-Day
UPS Blue

COD’'s Add:

$&H Charges Continental US, up to 3 Ibs. Add:

UPS Red (Next Day)

Callf. Orders Ada:

PIR DETECTOR

The Medusa Passive Infrared
Detector has been tested at 20V/
m over the frequency range 20 to
1000 MHz, proving that the unit has
ultra-hlgh RFI protection and
reliability. With N.C contacts
including tamper, plus setectable
pulse counts of 1,3 or §, Medusa
| makes for confident installations.
| Detects amblent body heat and
| movement to trigger your connected
| security system, announcement buzzer.

| or warning device. #MI11-3300 52495 3+ at $19.95 each. |

Now Available '
‘95 SPRING/SUMMER Catalog |

e Digital Voice Products

® RF Remote Control Products

® Syntax Prototyping Boards

o Holtek Encoder/Decoder IC's & other
components. |

® Data Genie Test Equipment
and much, more!

For
Technical
Support
cal:

(818)
| 912-9864

If you dfé a past or current customer. you wilt soon
be receiving your copy by mail.

S&H Charges Canada, up to 3 Ibs. Add:
US Postal, First Class $ 10.00
Prepayment by credit card required.

Sormry No COD orders.

(S&H Charges INTERNATIONAL: Call/Fax for quote.)
Al prices subject to change without notice.

$ 8.00

$10.00

$20.00

$4.50

8.25% Sales Tax

CIRCLE 254 ON FREE INFORMATION CARD
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ALIPELECT RONICOICORD)

QUALITY PARTS - DISCOUNT PRICES - FAST SERVICE - HUGE SELECTION

9 FOOT DUAL

M AUDIO CABLE

——

9' shielded dual audio cable with color coded
(red and yellow) RCA style pin
plugs either end. Black cable. _O_Q

CAT# DCB-108 each

10 for $8.50 « 100 for $75.00
1000 for $500.00

6 FOOT VIDEO
HOOK-UP CABLE
GU=—/=um
High quality 6’ video patch cables. Belden #
9104 "Duobond” dual shielded RG-59 cable
with heavy-duty F connectors hex-crimped
onto each end. Large quantity avallable.

CAT# VHU-6S
$ m 10 for $7.50
each 100 for $60.00

A.C. LINE CORDS

6 INCH IEC POWER CORD

[=——

That’s rightt 6 inch...Standard 3 prong
grounded male one end and 3 prong IEC
receptacle on other end. CSA listed.

Large quantity available.

2 for$1 00 0Ty LCAC-36
[10 for $4.50 - 100 for $35.00|

ROUND 4' BLACK 16/3 CORD

w
y

0.32" od, SJT insulation. Standard 3 prong
grounded plug one end, molded strain relief
on other end. Pigtail leads. CSA listed.
Large quantity available

CAT # LCAC-35 $s13
each
100 for $150.00

INCREDIBLE SAVINGS!
30’ CABLE

Originally
made to
connect Digital Audio Tape
machine to a remote con-
troller, this “snake” cable con-
sists of four separate 9 conductor plus drain
wire, foil-shielded cables in one jacket. The
conductors are stranded 24 AWG wire. Each
end of each smaller cable is terminated with
DB-9P connectors. The cable is well-made
and quite flexible for its size. Snake cable
nominal O.D. is 0.52". Interior cable O.D. is
0.15". The outer jacket can be slit and re-
moved if only the 9 conductor cable is required.
DB-8 connectors include thumbscrew hoid-

downs. If you are using
multiconductor shielded $ 5@
2 for $10.00

cable this is a great deal.
CAT# CBL-3
SMALL STEPPING MOTOR
Airpax # NB82115-M3 _—
12 Vde, 65 ohm .8
stepper motor with =
6 leads. 15 degree step =

angle. 1" diameter x 0.5" high.
Mounting flange with holes on 1.25" centers.
0.08" (2mm) dia. X 0.2" long shaft. 0.27" diam-

eter pulley is press-it onto
$1 ‘each

shaft. Great for robotics
and experimentation.
| 10 for $12.50 l
JUMBO LEDs TD

CAT# SMT-13

Liton # LTL 327C - 8MM

Ideal for eye-catching indicators and
displays. A recent quantity purchase of |
these BIG, 8mm diameter, red diffused b
LEDs enables us to provide some very spe-
cial pricing. The leads on these devices are

0.325" long, with plenty of room for soldering.

5 1 QQ CAT# LED-23
for $

100 for $ 15.00
1000 for $ 120.00

MOISTURE RESISTANT
D.P.D.T SWITCH

Augat/Aicoswitch # MPE206N
Miniature DPDT, push/on push/off
switch. Splashproof: O-ring on

shoulder and inside movable shaft
provides moisture seal. Rated 6
amps @ 125 Vac. RED 0.4" dia.
cap. 0.25" diameter threaded

bushing. 0.8" behind panel depth.
Solder lug terminals. UL and CSA

sted. CAT # MPB-20

h | 25 for $37.50 ($1.50 each) |

MINIATURE TOGGLE

D.P.D.T. (ON-ON)
ALCOSWITCH # MTM206NPC
Short bat handle, 0.25" long.

PC terminals.
$122

CAT# MTS-82PC sach

[ 25 for $25.00 - 100 for $90.00 |

S.P.D.T. (ON-OFF-ON)

MOMENTARY ONE
DIRECTION

ALCOSWITCH # MTG106H
Standard toggle handle and
15/32" diameter bushing with
miniature body. Rated 5 amps @ 125 vac.
Center-off, momentary "on" in one direction.

5 50 CAT# STS-41

S.P.D.T (ON-ON)
LOCKING TOGGLE

ALCOSWITCH #ALOLKWB
Locking toggle handle prevents
accidental switching.

Wirewrap pins.

CAT # MTS-43
$ 50

1%

each

| MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write or Fax YOUR LIST. |

ORDER TOLL FREE ’ 800 826'5432

NO MINIMUM ORDER - All Orders Can Be Charged to Visa, Mastercard or
Discover « Checks and Money Orders Accepted by Mail ¢
State of California must include California State Sales Tax « NO C.0.D « Shipping
and Handling $5.00 per order for the 48 Continental United States - ALL OTHERS
including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping
+ Quantities Limited - Prices Subject to change without notice.

CIRCLE 214 ON FREE INFORMATION CARD
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“HI-8” VIDEO
CASSETTE (USED)

These 6 X 6" glass enclosed SONY Hi-8 T-120

9 VOLT 60 MA

SOLAR PANEL

720K 3.5” INTERNAL
FLOPPY DRIVE

Sony # MP-F11W-2Z i
Brand new 720 KB floppy = S\

- h » ™~ photovoltaic panels produce Top quality, metal

g:g’:ja Bt::gts?:: i?]EM e 9 Vdc at 60 ma. Ideal for particle 120 minute

3 . S charging batteries and powering video cassettes.
BYQ?‘WPg;i)z’:r;::_rr'npanble \\/ small devices. Put two or more Used for a short
WL'n 1 tr(\: ot"tlh f together for more current and voltage. time, then bulk-
ptiersiexceptihatithe iace. Includes hook-up instructions. erased, each
plate is slightly larger than those on exact $ 25 e AR
replacements. TheYaceplate size on these is CAT # SPL-960 each swn plastic storage Bax 00
4.04" X 1.?3 . {Normal size is 4" X 1' ). The' Satistaction Guaranteed. $3—h
faceplate is removable and can be trimmed if Su per NINTENDO eac
desired. In some cases it may work without CAT# VCU-8
trimming. Also, we have found that, when POWE R SUPPLY 70 for $28.00 - 100 for $250.00
used in 5.25" bays with the adapter kit below, | or $28. of: 00|
the adapter can easily be modified to accom- . g
modate the unit. Because of this slight incon- Hiens oL o002 640 X 480 LCD PANE LS

New, original wall trans-
former with 9 foot cord and WITH BUILT-IN DIGITIZER
co-ax plug with center pin
positive. Output 10 Vdc @ Two sizes available, both originally designed
850 ma. for laptop computer/note pad. Built-in digitizer
UL and CSA to be used with a stylus for hand written nota-
listed. tions. Onboard drivers operate on 5 vdc (logic)
and 18 vdc (LCD). Full documentation on both

venience, we are selling
these drives at an incredibly $ 1 4 %ch
low price.

pl
CAT# MPF-11SF
INSTALLATION KIT for MPF-11SF

allows for installation into 5.25" drive bays.
Simply cut and remove three plastic gussets to

i units.
instal. CAT# FDD-3.5 $3.50 each $ A SHARP LM64P90
GREAT DEAL! 6L careocrxross |2 —
SURFACE MOUNT TR backight
SPEAKERS - olt, m dimensions:
NICKEL-CAD PACK 101557
. These surtace mount speakers Brand new \;iev.ving area:

were designed for use with
car stereo, but they will
work as well, or better as

rechargeable | 7.88" X 6" .
nickel-cagmium Dot size: 0.27mm X 0.27mm. $4OOQ
intercom or

batterypack fits White dots on black back-

F % Olympus and other | ground. CAT # LCD-31
& : camcorders. Originally
% F sold for over $35.00. SHARP LM64194F
7 3.56" X Overall o p—— =
2.12" X 0.75" $55_le dimensions: E r \}
L eac| 8" x 5.75" ] | s |
communications speak- CAT# NCB-72 Viewing area: (I8 ||
‘ ers in your home or work- 6 Xa5. (I | |
shop. 4", 4 ohm, speakers mounted in an OPTO SENSOR Dot size: [ﬁ ‘ 1
unbreakable black plastic, siant-faced enclo- 0.21mm X |]E ‘ y |
sure. They are rated 5 watts. Enclosure mea- SHARP # GP1152 0.21mm i .

0.12" gap. CAT# OSU-23 Black dots on
00 white back d. 00
| 2Fors{W  [ypereoon  $4()
|  MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write or Fax YOUR LIST. |

——r—

sures 4,82" X 4.5" X 2.45"h. $3§
CAT# SK-411 per palr

p FAX (818) 781-2653  INFORMATION (818) 904-0524

MAIL ORDERS TO: RETAIL STORES
| ALL ELECTRONICS CORP. | V54, Tl . sron:

P.0. BOX 567 Visa, Mastercard, Discover, Lzs \j\ngﬁles i
VAN NUYS, CA 91408-0567 checks, Money Orders and Van Nuys
1 ’ Accepted On All Orders CALIFORNIA

CIRCLE 214 ON FREE INFORMATION CARD

www american