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We Only Skimped OnThe Price.

Introducing The Fluke Series 10—From $692

. : Large, easy-to-read display:
Fluke quality: Made in the USA by Fluke, el
with the same rugged reliability that's made 4000 count digital readout.
us the world leader in digital multimeters.
Count on hard-working high performance—
and a two-year warranty to back it up.
Actual size: Easy to carry, New! Min/Max record with relative
easy to use. time stamp and Continuity Capture™;
Makes intermittent problems easier to
find. Records highs and lows—and
“time stamps” when they occurred. In
s . continuity mode, opens or shorts as brief
. N as 250 ps are captured and displayed.

New! V Chek™; For fast accurate
checks on power sources and
supplies, set your meter on V Chek—
and let it do the rest. V Chek will
determine continuity/ohms; if voltage
is present, it will automatically
change modes to measure AC or DC
volts, whichever is detected. For most
initial troubleshooting checks, here’s
the only setting you need to make.

FLUKE 712 MULTIMETER /\

=088 8:

& mMAX [ MIN w1 »+ LoZ p

Capacitance: Autoranging from
.001dpF t0 9999 uF. No need to carry
a dedicated capacitance meter.

/

For high performance at Fluke's lowest price, get
your hands on the new Series 10. Stop by your
local Fluke distributor and feel what a powerful
difference the right multimeter makes—at the
right price. For afree product brochure or the name
of your nearest distributor, call 1-800-87-FLUKE.

Autoranging with manual option:
Your choice, depending on your situation.

Sleep Mode: Shuts itself ON

if you forget, extending long

battery life even further. Fluke 10 Fluke 11 Fluke 12
$69.95° $79.95" $89.95°
4000 count digital |V Chek™ V Chek™
display Capacitance, Min/Max recording
1.5% basic dc volts 0881 to 9939 uf with relative
H g accuracy 4 count digital time stamp
New! Stide switch and a 2.9% basic ac volts| display Continuity
feiﬂfDUShbumgS commlt accuracy 0.9% basic dc . Capture™
all functions: Designed for 1.5% basic ohms |  volts accuracy apacitance,
true one-hand of e?atigno accuracy 1.9% basic ac volts | 00110 9999 uF
p £ \ Fast continuity accuracy 4000 count digital
beeper 0.9% basic ohms display
Diode Test accuracy 0.9% basic dc
Sleep Mode Fast continuity volts accuracy
Fast, accurate tests Two-year warranty Diggg%rst 1%"0/23?:3 ac volts
and measurements: Sleep Mode 0 9% basic ohms
AC and DC voltage Two-year warranty | accuracy
measurements to Faks’;go:rtmwry
600 volts, ohms to | | Disdeast
40 MQ; audible b Sleep Mode
continqity test; Two-year warranty
and diode test.

*Suggested U.S. list price. Optional holster with
—- tilt-stand available

The New Series 10.
A Small Price For A Fluke.

gafety—a Fiuke stalildzard:
esigned to meet UL1244, : Lo
IEC 1010, CSAand VDE safety ~ Audible Continuity:

: ) ; To perform fast con-inuity FLUKE AND PHILIPS
requirements, extensive checks, just listen for THE T&M ALLIANCE
overload protection built in. the beep’ no need to watch

A P, ©1991 John Fluke Mfg. Co.. Inc. Prices and specifications
the display. subject to change. Ad no. 00130.

New! TL75 Hard Point™ Test Leads:
Comfort grip with extra strong tips

for extended service life. FI I ' K E
®
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ON THE COVER

The digital multimeter is the back-
bone of the modern test bench, and
today’s DMM'’s provide better per-
formance and more features than
ever. How do you go about selecting
the instrument that best suits your
testing needs? Yourfirst step should
be to read our Buyer’s Guide from
start to finish. You'll learn how
DMM's work, and how to putthemto
work for you. Read about the latest
models from the major manufac-
turers. Once you know how they dif-
fer—and what those differences
mean to your work and to your wal-
let—you’'ll be ready to make an in-
formed decision. Turn to page 31 for
the details.

COMING NEXT MONTH

THE JUNE ISSUE
GOES ON SALE
MAY 5.

BUILD A COMPUTER-CONTROLLED FREQUENCY COUNTER
Firstin a series of R-E's computer-based workbench measures
capacitance, too.

BUILD A SIMPLE ROBOT

Robot with minimum intelligence can teach youngsters valuable lessons in
electronics.

HARD DISK DRIVE STANDARDS

ESDI, IDE, SCSI . . . we cut through the acronyms to give you the straight
scoop.

BUILD A SOLID-STATE THERMOSTAT
Use temperature control in your next project.

As a service to readers, RADIO-ELECTRONICS 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, RADIO-ELECTRONICS disclaims any responsibility for the safe and proper
functioning of rea?ar-built projects based upon or from plans or information published in this magazine.

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

RADIO-ELECTRONICS, (ISSN 0033-7862) April 1992. Published monthly by Gernsback Publications, Inc., 500-B Bi-County
Boulevard, Farmingdale, NY 11735. Second-Class Postage paid at Farmingdale, NY and additional mailing offices. Second-
Class mail registration No. R125166280, authorized at Toronto, Canada. One-year subscription rate U.S.A. and possessions
$17.97, Canada $25.65 (includes G.S.T. Canadian Goods and Services Tax Registration No. R125166280), all other countries
$26.97. All subscription orders payable in U.S.A. funds only, via international postal money order or check drawn on a U.S.A.
bank. Single copies $2.95. © 1992 by Gernsback Publications, Inc. All rights reserved. Printed in U.S.A.

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

A stamped self-addressed envelope must accompany all submitted manuscripts and/or artwork or photographs if their return is
desired should they be rejected. We disclaim any responsibility for the loss or damage of manuscripts and/or artwork or
photographs while in our possession or otherwise.
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Within budget.
Without compromise.

Get more of what you
want in a 6 digit DMM
for just $995.

The HP 34401A gives you more
performance than any other DMM
for the price. More resolution.
Better accuracy. The highest read-
ing speed. Fastest throughput. And
widest AC bandwidth..

It has more standard features.

Like HP-IB, RS-232 and built-in
SCPI commands for more system
flexibility. Plus ten extended func-
tions including continuity, diode
test, limit test, reading hold, dB and
null to give you greater flexibility
on the bench.

What more could you want?

The HP 34401A also comes with
a 3-year warranty, standard.

‘8 For more information, or same-
day shipment from HP DIRECT,
call 1-800-452-4844**, Ask for

Ext. TB26. And we'll send you

a data sheet.

HP 34401A Digital Multimeter
DC Accuracy (1 year) 0.0035%
AC Accuracy (1 year) 0.06%

Maximum input 1000 Vdc
| Reading speed 1000/sec
Resolution 100 nV, 10 nA,
100 uQ2
*U.S. list price

** In Canada call 1-800-387-3867, Dept. 434

There is a better way.

(40 HEWLETT

PACKARD

© 1992 lHewlet1-Packard Co. TMLIDI3%B/RE

CIRCLE 180 ON FREE INFORMATION CARD

SOIUON}Y9|3-0IPRY ‘2661 ABW

w



Radio-Electronics, May 1992

A review of the latest happenings in electronics.

High-power semiconductor
laser

A series of reliable, 150-mW laser
diodes that oscillate at wavelengths
between 800 and 870 nanometers
has been developed at Sanyo Elec-
tric Company’s Semiconductor Re-
search Center in Allendale, NJ. The
high-powered lasers are expected
to enhance processing speeds in
erasable optical-disc memories and
image-processing equipment and to
be used in satellite communication.
In addition, they can be used as
pumping sources for blue laserlight
generation when they are used with
a second harmonic generation
(SHG) device.

Blue-spectrum lasers with suffi-
cient power are critical to informa-
tion-intensive applications as long-
playing, high-definition, moving-im-
age video storage as well as for full-
color image processing. An SHG
device doubles the frequency of an
infrared-spectrum laser when the
light from the laser passes through a
special crystal in the device, halving
the wavelength of the beam and
moving it from infrared to visible
blue on the color spectrum. A blue
laser’s beam illuminates about 25%
of the area on a receptor surface—
quadrupling the recording density
on a laser disc and significantly im-
proving resolution in laser image-
processing applications. The Sanyo
development overcomes previous

OSCILLATING AT WAVELENGTHS be-
tween 800 and 870 nm, Sanyo’s high-

power lasers will have applications in
optical-disc memories, satellite commu-

nications, and blue-laser light genera-

tion.

T
|

1
|

obstacles to blue-laser light genera-
tion by providing a high output
power to compensate for the power
loss inherent in the SHG process.
The 860-nm lasing wavelength can
be produced for phase-matching
conditions at room temperature
using a typical SHG device.

The laser diodes are fabricated
using a relatively uncomplicated
two-step, liquid-phase epitaxy pro-
cess. Adjustments made to layer
thickness, lasing cavity length, and
the crystalline active layer insure re-
liable high-power output and sup-
press temperature rise, which helps
prevent degradation or catastrophic
damage. Stable continuous wave
operation at 150 mW has been con-
firmed for more than 5000 hours at
room temperature, and for over
2000 hours at 50°C. PIN gho-
todiodes for monitoring light-output
are built into the assembly.

Three models operating at 800,
830, and 860 nm will initially be pro-
duced, with volume production ex-
pected by mid-1992.

Safer gold electroplating
method

A process allowing intricate gold
electroplating on microelectronic
devices, developed by Researchers
at Sandia National Laboratories (Al-
buquerque, NM), uses a plating so-
lution that is safer than the conven-
tional cyanide-based solutions.

While gold has many properties
that make it attractive for use in
manufacturing microelectronics—
high corrosion resistance, high con-
ductivity, high melting point, and
ability to form good electrical con-
tacts—standard gold-plating selu-
tions can release large amounts of
poisonous cyanide gas if the solu-
tion becomes too acidic. The
cyanide-based solutions are so dan-
gerous that the EPA has classified
them as ‘‘acutely hazardous:”
therefore, they require special safe-
ty precautions.

Sandia has applied a gold sulfite
solution, which was developed in
the 1970's and has been used since
then for protective coverings but not
for circuitry, to form precise gold
patterns for semiconductor de-
vices. The method has been suc-
cessfully used to plate extremely
fine lines on substrates. Sandia re-
searchers have also used the sulfite
solution, which contains no cyanide
and is not dangerous, to make mini-
ature gold bridges that form
crossovers on gallium arsenide sub-
strates. The crossovers allow con-
ductors to cross on the surface of
the IC without touching or shorting
out adjacent conductors. Tests
have shown the plating efficiency to
be close to 100% in such applica-
tions, and the plated gold's density
approached that of pure gold.

Transmission-line
impedance measurement

Beckman Industrial has been
awarded a patent for developing a
time-domain reflectometry (TDR)
technique for the accurate mea-
surement of transmission line im-
pedance. The technique has been
incorporated in the company's
model TMT-1 transmission media
tester, which is used to test and
certify LAN and telecom physical
layer cabling systems.

TDR could be described as “ca-
ble radar”—an electrical pulse is
sent along the LAN under test and
cable faults (impedance changes)
reflect some of the energy back to
the TDR where an associated pro-
cessor plots it in a display or graph
as a waveform. Traditional TDR
techniques are plagued by “cable
dribble-up' or impedance rise,
where the fundamental impedance
of the cable under test appears to
increase along the length of the ca-
ble. Beckman’'s measurement tech-
nique correctly measures the
impedance along the entire length
of cables under test. R-E




YOU GAN ALWAYS SpaT
THE TECHNICIAN WHO
DOESN'T USE TEKTRONIX.
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Signal flares, for instance. On the other hand, portable test gear from Tek gets technicians to the root of (\ w2 5
the problem long before the problem gets to them.  Everything from oscilloscopes and spectrum analyzers to handheld DMMs

As a result, your customers will be back on their feet AR in what'll seem like no time at all. They!l be

happy for that. Not to mention a whole lot nicerto work with. For your employees’ sake, get in

touch with a Tektronix representative today. Or keep an eye peeled for signs of distress  TRLK TD TEK/1-800-426-2200

Tektronix

O3W-188149 Copyrighte 1991, Tektronix, Inc / Test and Measurement
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What's new in the fast-changing video industry.

DAVID LACHENBRUCH

® Multimedia. That single word
seems to be the hottest topic in
both the television and the comput-
er worlds today. With the develop-
ment of digital video and bandwidth
compression, the computer and the
TV set are coming increasingly
close together, and there are many
forecasts that the two will eventually
merge. Bets are even being placed
as to which will be the survivor.

Of course, that is a ridiculous
question, reminiscent of the days
when people talked about the com-
puter-controlled home, in which a
central computer operated the
washing machine, refrigerator,
stove, dishwasher, furnace, and ev-
erything else. As we all know, that
never happened because micro-
processors, or mini-computers, be-
came so cheap that they could be
incorporated into the appliances
themselves.

Since computers and television
sets are used in different ooms of
the house, the speculation as to
which will survive reflects a misun-
derstanding of the potential of dig-
ital technology. We would hope that
the computer and the TV set will
speak the same language so that
their software can be intermixed
and combined, but it's ridiculous to
think we will attach a keyboard to
our TV set of the future to write a
nasty letter to the fiberoptic com-
pany for overbilling us, while the rest
of the family is deprived of watching
their favorite sitcom. By the same
token, who will want to sit at the 12-
inch computer monitor to watch the
Olympics? Certainly not anyone
who has the option of a 100-inch
wall-screen (which, incidentally, has
no value in word processing).

e TV-Computer Compati-
bility. Capitalizing on the hope that
the TV set and the computer will be
able to speak with one another with-
out too much translation is Thom-
son Consumer Electronics (RCA
and GE brands in the United

States). Thomson says that all of its
efforts in advanced TV will be
focused on standardization with
computer multimedia. Thomson re-
cently won the contract to supply
the digital-compression system and
consumer receiving boxes and an-
tennas for Hughes Communica-
tions’ 100-channel high-power di-
rect-to-home DirecTV satellite sys-
tem, due to start in 1994. Thomson
is also participating in a proposed
digital HDTV system with Philips,
NBC, Sarnoff Research Center,
and Compression Labs. Their
HDTV system and Thomson's sat-
ellite transmission signal use a stan-
dard based on the Motion Picture
Experts Group (MPEG) digital-com-
pression formula for full-motion vid-
eo on a CD-ROM disc. Thomson
calls its system "MPEG+ +." be-
cause it has much higher resolution
than the current MPEG standard.
Actually, the MPEG + + system is
one of 32 different proposals for a
movie-quality digital-compression
system being considered for the ti-
tle of MPEG 2" standard.
Thomson notes that it expects
the MPEG + + system DirecTV to
be directly compatible with multi-
media systems, computers, video
recording systems of the future,
and all other encoded digital-com-
pression media. They don't say
what will happen if MPEG doesn't
choose MPEG + + for MPEG 2.

® How Far Off? Although we're
hearing optimistic forecasts that the
multimedia age is upon us, one ma-
jor Japanese manufacturer doesn't
see it that way. Toshiba, which, with
C. ltoh and Company, paid $1 billion
for part of Time Warner's TV-related
business, says its preparing for the
multimedia age, but doesn't agree
that it's just around the corner.
Rather than go off chasing a non-
existent standard, they prefer to
wait for the industry to set a stan-
dard. Says Kojo Hase, senior man-
ager of Toshiba Media and Commu-

nications Group, * Our dream is a
five-inch disc with 120 minutes re-
cording and playback time, erasable
and with high-definition quality. A
higher density disc and the next
MPEG standard for full-motion
[movie quality] video will provide
this. But the standards negotiations
are only beginning, and there are 32
contenders. There cannot be a stan-
dard until 1995."

Asked about CD-l, now on the
market and hailed by its principle
sponsor, Philips, as a success,
Hase said, "We do not think that
CD-lis fully interactive. The fact that
there are only around 50 titles sug-
gests that the tooling is wrong, that
the platform is not sufficiently flexi-
ble. We are studying very carefully
and asking what is the right materi-
al. Certainly not encyclopedias. We
need something sparkling that
‘makes people say | must have it'."

¢ Small Camcorders Domi-
nate. Last year, 60% of alt camcor
ders sold in the U.S. were
“compacts’—that is, 8mm or VHS-
C. That is an increase from just over
half in 1990 and only 37% in 1989.
The figures are supplied by the Elec-
tronic Industries Association (EIA),
which doesn't break down the com-
pacts by format, but a good esti-
mate is that 8mm won by a large
margin, comprising 63% of all com-
pacts and 43% of total camcorder
sales, compared to 32% full-size
VHS and 25% VHS-C.

® Ghostbusting Winner. As we
go to press, the National Associa-
tion of Broadcasters has declared a
winner in its field tests of TV ghost-
canceling systems (Radio-Elec-
tronics, April 1992). It is the sys-
tem developed by Philips. All five of
the proposed systems require that
the TV station transmit a pilot signal
during the vertical blanking interval,
and therefore FCC approval is re-
quired. Action on a standard system
is expected as early as June. R-E
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Made in the USA

Our Name says quality, service and dependability -
Our customers agree!

“The best part of the Optoelectronics LCD counters are their
extreme sensitivity, thei~ brilliant LCD recdout that can be seen
even in bright sunlight and the rugged corstruction allowing S
them to get banged aroend, but still continue to operate smack
dab on frequency... Yours is the only counter which reliably gives us
(ct Radio School) an instant frequency readout with its rock-steady

“‘Twas
encournged
by one of my
readers words
v/ of wisdom,
and bought the
Model 2300.
Your service was
superb! After
iesting this uniz I

personally feel shat all serious

LCD digits featuring incredible 1Hz resolution.” PRl Tl Li aa s s hould Sk
Gordon West Cptoelectronics Frequency Finder”

Optoelectronics has satisfied its customers for over 18 years -
See for yourself what countless
others have already discovered! Model 8030 23000 2600H

Function  Freq, Periad Freq, Period
Ratio, Interval Ratio,Interval Frequency

Range 10Hz- 10Hz- 1MHz-
3.0GHz 3.0GHz 3.0GHz

FACTORY DIRECT ORDER LINE 000 o0

Display  LC 10 Digit

w/Function w/Function LCD
- - - Annunciaters  Annunciators

RF Signal 16 Seyment 16 Segment 16 Segment

(305)771 -2050 ® FAX‘(305)771 -2052 Strength  Adjustable Adjustable Adjustable
Indicator  Bargraph Bargraph Bargraph

5821 NE 14th Avenue » Fort Lauderdale, FL 33334 . Hold SwitchYes Yes Yes

e SRS B SO NS B o iy sy sys sws

Ron Brickman
Radio Monitors Newsletter
Of Maryland E

2810 2600HA 2210A 2300

Frequency Frequency Frequency Frequency

10Hz- 1MHz- 10Hz- 1MHz-
3.0GHz 3.0GHz 2.4GHz 2.4GHz

J0Digit  10Digit 8 Digit 8 Digit
LCD LCD LED LED

Yes Yes No Yes.
$259. $225. $179. “$99.

Visa and MasterCard accepted. Sensitivity: <1 to <10mV typizal. Time Base: + 1.ppm.; +.2ppm add $100. - LCD Models only. N.cads & AC charger/adapter
included except for 2300. *Far 2300, available with NiCad instailed & AC charger/adapter, complate package $128.

A full line of Antennas, Probes & Carry case are sold separately.
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If You're Serious
About a Future in
Elecironics, Ensure that

Future with the Best
Educational Training
— Available.

.
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SEND FOR YOUR CIE HOME

STUDY COURSE CATALOG AND
RECEIVE A FREE 24 PAGE CIE
ELECTRONICS SYMBOL HANDBOOK!

Includes hundreds of the most frequently & )
used electronic symbols. Published by 4 \

CIE exclusively for our students and P =
alumni. Yours free when you S —
request a CIE Course Catalog.
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If you want to learn about electron-
ics, and earn a good income with that
knowledge then CIE is your best
educational value.

CIE’s reputation as the world
leader in home study electronics is
based solely on the success of our
graduates. And we've earned that
reputation with an unconditional
commitment to provide our students
with the very best electronics

CIE PROVIDES YOU WITH A
LEARNING METHOD SO
GOOD, IT'S PATENTED.

CIE’s Auto-programmed 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 CIE lessons are designed for
independent study, CIE’s instructors

training. are personally available to assist you
Just ask with just a toli-
any of the free call. The
150,000-plus result is practical
graduates of tr_aining... the_
the Cleveland kind of experi-
Institute of ence you can put
Electronics to work in today’s
who are marketpliace.
working in
high-paying LEARN BY
positions with DOING...\WITH
aerospace,
compute"' STATE'OF'
medical, THE-ART
automotive FACILITIES
and communi-
cation firms AND
throughout the EQUIPMENT.
world. In 1969, CIE

They'll tell you success didn't
come easy...but, it did come....thanks
to CIE. And today, a career in elec-
tronics offers more opportunities and
greater rewards than ever before.

CIE's COMMITTED TO BEING
THE BEST....IN ONE
AREA....ELECTRONICS.

CIE isn’t another be-everything-to-
everybody school. We teach 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 a 1,000 gradu-
ates each year, we're the largest
home study school specializing
exclusively in electronics. CIE has
been training career-minded students
like yourself for nearly 60 years and
we're the best at our subject .....
ELECTRONICS ... BECAUSE IT'S THE
ONLY SUBJECT WE TEACH!

pioneered the first Electronics Labora-
tory course and in 1984, the first
Mircoprocessor Laboratory course.
Today, no other home study school
can match CIE’s state-of-the-art equip-
ment and training. And all your
laboratory equipment, books, and
lessons are included in your tuition.
It’s all yours to use while you study at
home and for on -the -job after
graduation.

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 we've developed twelve career
courses and an A.A.S. Degree program
to choose from. So, even if your not
sure which electronics career is best
for you, CIE can get you started with

core lessons applicable to all areas of
electronics. And every CIE course you
take earns you credit towards comple-

WHY CHOOSE CIE FOR YOUR TRAINING?
®* 150,000 successful graduates from every country around the world.

= Only CIE rewards you for fast study. CIE offers an Associate Degree
program based on actual study time used. The faster you complete your

degree the less your overall tuition.

» State-of-the-art laboratory equipment is yours to keep and it comes
assembled, ready for hands-on experiments.

= Approved for educational benefits under the G.I. Bill for veterans and other

eligible persons.

= Upon graduation, CIE offers free preparation to pass the Certified

Electronics Technician Exams.

tion 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
thousands of dollars.

SEND TODAY FOR YOUR CIE COURSE
CATALOG AND WE'LL SEND YOU A
FREE 24 PAGE CIE ELECTRONICS
SYMBOL HANDBOOK!

D YES! I want to get started.

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

gation.) AE38

Name:

Address:

City: State:

Zip: Age:

Phone No. { )

Check box for G.1. Bulletin Benefits
0 Veteran [ Active Duty
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A school! of thousands.
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SIMPLE CHARGER

I've been trying to come up
with a battery-charger circuit
that can maintain an older alarm
system. It has two 12-volt 1.2-AH
batteries connected in series.
I'd like something that charges
them in about two hours and
then drops the charging current
toatrickle charge. |l don’tneeda
lot of bells and whistles, but a
having a charge/discharge in-
dicator would be nice. Got any
tricks up your sleeves that can
help me out?—C. Peterson, Van
Nuys, CA

It seems that this sort of request
shows up every year. Even though
rechargeable batteries, of various
chemistries are in common use just
about everywhere, there's a real
shortage of intelligent charging cir
cuits. I ran across the problem a few
years ago and designed the circuit
in Fig. 1. It has all the features you
asked about and can be adapted for
use with a wide range of batteries.

The circuit has two basic parts.
The first monitors and controls the
charging of the batteries and the
second monitors the amount. of
charge left in the batteries when
they are being used to power the
circuit.

When you're recharging a battery,
the most important choice is the
value of the current-limiting resistor.
Too large a value will result in no
charging action, and too small a val-
ue will allow so much current to run
through the batteries that they'll ei-
ther be damaged or, if you're not
lucky. be destroyed.

The PNP transistor has its base-
emitter junction sitting across the
current limiter and, when current
flows through it, a voltage drop ap-
pears across the resistor. That
causes current to flow through the
collector-emitter junction of the
transistor and lights the LED to
show that the battery is charging.

As the battery voltage increases,
the battery’s impedance increases

3

& 3

and the current flow gets less and
less. That results in a constantly
lowering voltage drop across the re-
sistor, and the LED will get dimmer
and dimmer until it finally goes out
completely. If the intensity of the
LED doesn’t change, that's giving
you some good information as well.
Constant high intensity means the
batteries aren't taking a charge, and
a low intensity (when you first plug
in the charger) means the batteries
were already charged.

- sl

low a level determined by the poten-
tiometer setting, the transistor
turns off and the battery voltage ap-
pears at the collector. That triggers
the SCR and lights the LED to warn
you that the battery has to be re-
charged. The SCR latches and the
LED stays lit until you turn off the
power.

The critical element in the
monitor circuit is the setting of the
potentiometer, so you should use a
multiturn unit. The circuit can be cal-
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FIG. 1—THIS “INTELLIGENT” CHARGING CIRCUIT can be adapted for use with a wide
range of batteries. One section monitors and controls the charging of the batteries
and another section monitors the amount of charge left in the batteries when they’re

being used to power the circuit.

The second part of the circuit
monitors the charge on the battery
while the batteries are being used.
The full battery voltage is put across
the potentiometer and a certain val-
ue appears at the potentiometer's
wiper. The NPN transistor is set up
as a switch and, as long as the volt-
age at its base is high enough to
keep it turned on, the collector-base
junction conducts and keeps the
collector at close to ground level.

When the battery voltage falls be-

ibrated by hooking it up to a variable
power supply and setting the volt-
age to the value you want for the
trigger voltage.

The schematic shows the on/off
switch for the circuit being powered
and uses the single-pole, single-
throw switch in the jack to change
the power source from the batteries
to the charger. If you trace through
the connections, you'll see that the
charger recharges the batteries and
powers the circuit at the same time.




| 0.5 to 5MHz

| *Run, Triggered, Gate, Single-Sho
| *Independent width and space contebls

Model 4001 $199.95
Audio/Sweep Generator
*Sine/Square/Triangle
*1Hz to 100kHz y

Model 2001 $178.50

2MHz Sweep Function Generator
*0.2Hz to 2MHz

*Duty-cycle, symmetry controls

*50Q output -~

*Variable 502 output il O OO O

*Variable DC offset

*Sweepable 100:1 (o] 00

+VCO input Q"Q O.u 9 0 0
Model 2002 $219.95 :
Digitally Synthesized Generator
*DC to 1.6MHz S ——
*Trigger, Sweep, Burst, Hop and Gate moges _ 555 - - o W - —
*Internal/External Sweep MP 2000 SNE ll 94 W4 94
*Sine, Square, Triangle, Ramps , N O
*Optional RS-485 communications port @gkgg'ﬁt"w e I8 B G ©
*16 programmable memories 00 D 0 0
Model 2003 $499.95
Compare the specifications and the prices of these four instruments
with the competition. Then compare the labels. Global's say "Proudly @
Made in U.S.A.". Designed and manufactured in our Connecticut factory
with the value and quality that Global is known for. The competitors, they GLOBAL )
look alike because they are. Differentnames on the front. The same label SPECIALTIES
on the back. "Made in Taiwan". 70 Fulton Terrace
With Global you'll get a Good Buy, and can say Good-bye to imports, ~ \ew Haven, CT 06512 ; »

(&Y can"t Wait? Call...1-800-572-1028
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Get a reading of

2 A0Sy

in three seconds

for as low as $395.00
programmable power supply wilth built in GPIB.
No more wasting time twisting,
tuming, or tweaking knobs. Get-
ting quick, accurate readings is
pushbutton easy with any of
American Reliance's program-
mable power supplies (PPS).

Today's technology makes PPS available
at the same cost of a standard linear
power supply. Why not move up to the
ease of use, accuracy and convenience
of a PPS?

As a special offer, with the purchase of
any PPS, you may also purchase the
full-feature 4000 count Auto-Range DMM
(3010) for $65.00 with a two year
warranty! That's a regular $149.00 value.

Each unit comes with a free trial offer.

If after 15 days, you are not satisted with
the performance of our PPS, simply
return it -- no questions asked, for a full
refund. However, you have the option
to purchase the DMM for just $79.00.

EITHER WAY YOU WIN !
MODEL | SPECIFICATIONS _|USER PRICE
11322 | SNGLE32V/2A | $395.00
(1302A | SINGLE 30V/25A | $595.00
1326 | 32V/3AOR 16V/6A| $895.00
10710 | SINGLE 7V/10A | $895.00
2322 | DUAL 32V/2A §995.00
1603 | SINGLE 60V/3A  [51,195.00

FOR DETAILS, CALL:

AMERICAN RELIANCE INC.
9952 E. BALDWIN PLACE. EL MONTE, CA. 91731
TEL: (818) 575-5110 FAX: (818) 575-0801
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DRIVEWAY ALARM

| have a summer cabin that’s
located at the end of a long driv-
eway and I'm looking for some
way to have an alarm that goes
off when a vehicle pulls into the
driveway. There are animals
around so a photoelectric cell
isn’t practical. Because there
are sensing circuits used on
highways all the time, there
must be a simple and reliable
way to get the job done. I've
been toying with the idea of an
RF-based circuit that has coils
under the road and uses the
presence of a vehicle to transfer
a signal from one coil to another.
If you have any ideas, it would
help me a great deal.—D.
Ingebright, Seattle WA

| have a house in the country and
was faced with the same problem a
few years ago. | have to admit
though, that the idea of solving it by
burying coils in the driveway never
occurred to me. Maybe that's be-
cause the mere thought of the work
involved in digging up part of the
driveway just seems like too much
effort. The method | used is a lot
easier, much more straightforward,
and can be done without having to
use a shovel.

| contacted the local road mainte-
nance people, and bought a length
of the same sort of wire they string
across the road when they want to
do a traffic count. It's just two
lengths of wire, separated by foam,
and sealed in a tough rubber over
coat. When a car goes across it, the
weight compresses the foam and
the two wires inside the cable touch
each other—a simple on/off switch.
| don’t know who makes the stuff,
but I'd be willing to bet you can get a
length of that wire the same way |
did.

Some of the road departments
use a different detection method in
which the cable they lay across the
road is really nothing more than a
hollow tube filled with air. When a
car crosses over it, the increase in
pressure forces an air switch to
close. Different method, same idea.
it doesn't matter which of the two
materials you get since either of
them will do the job for you—al-
though an air switch may not be
such an easy part to get a hold of.

The signal from the wire across
my driveway triggers a simple RF
circuit and that, in turn, sounds a
bell in the house. The whole system
took about an hour to set upandiit's
been working reliably ever since
then.

CALL-WAITING DILEMMA

My wife is using a computer
and modem on her job, and
she’s having a problem with call
waiting on the line. Whenever an
incoming call shows up on the
line, the computer locks up and,
to make matters worse, the in-
coming call is lost. Is there any-
thing that can be done about
that without doing away with the
call-waiting service com-
pletely?—T. Edmonson, Birm-
ingham, AL

This is a fairly common problem
and, if you can't afford to have a
separate data line, it can be a real
pain in the neck when you're using a
modem. It's bad enough losing the
call, but imagine what it's like when
call waiting causes the carrier to
drop just at the tail end of download-
ing a huge file. It's practically
enough to make you start using the
U.S. mail again!

There are ways around the prob-
lem without discontinuing call wait-
ing and, believe it or not, the answer
is really simple. All that's needed is a
bit of software that's so minor you
can even write it yourself using
BASIC or whatever language you
prefer.

The basic approach is to tem-
porarily change the values in a few
of the modem’'s control registers.
The exact method is going to vary
with different modems, but the
basic principle will be the same.
Just about all popular modems have
one register that controls the
amount of time the modem will wait
to disconnect, once carrier has
been lost. in the Hayes series of
modems it's the S10 register and
the time can be set in tenth-of-a-
second increments. I'm not familiar
with the modem you have, but I'm
sure that if you go through the man-
ual (or call the manufacturer), you'll
be able to get the information you
need to make the modification.

| ran across a small public-domain

continued on page 22




THE CET STUDY GUIDE
—2ND ED.

THE CET EXAM BOOK
—2ND ED.

Pass the Associate or Journeyman
exams with these guides. You'll
find the technical information you
need—from antennas and digital
circuits to test equipment and trou-
bleshooting—to help you become a
certified electronics technician.

Buy both books and save 10%
(regularly $30.90) #5447C $26.90

MAINTAINING AND
REPAIRING VCR'S
—2ND ED.

Use this revised and popular guide
to maintain and repair VHS HQ,
8mm, and camcorders. You get
in-depth coverage of ¢ every
mechanical system and electronic
circuit used in VCRs ¢ the use of
test equipment * and the new
high-quality (HQ) camcorders and
special VCR circuits.

352 pp., 370 iflus. #3103H $27.95
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MAINTAINING AND REPAIRING

BUILD YOUR OWN 386/
386SX AND SAVE A
BUNDLE—2ND ED.

Build your own powerful PC with
this hands-on guide. You get com-
plete information on ¢ where tc
buy discount parts ¢ new vendors
¢ and the software needed. Pilgrim
gives you step-by-step illustrations
and photographs of the actual
assembly process to ensure yout
success. 240 pp., 85 illus.
#4089H $29.95

SHORTWAVE
LISTENER'S
f'MDBOO

BUILD, REPAIR, and SAVE

with these leading

ELECTRONICS GUIDES FROM TAB

INTERNATIONAL
ENCYCLOPEDIA OF
INTEGRATED CIRCUITS
—2ND ED.

Use this comprehensive 1000 + page
manual to find the circuits you need
without having to turn to stacks of
manufacturers’ data books. You'll
find complete descriptions of circuit
functions and uses, pinout dia-
grams showing external connec-
tions, internal schematics, and
tables. 7,088 pp., 4,000 illus.
#3802H_S84-98" $44.95

OF ELECTRONIC
CIRCUITS—VOLS. 1 &2

“[These] references would be a
valuable asset to any circuit
designer or hobbyist.”’ —Radio
Electronics. Get 2,000 of the
most widely used, state-of-the-
art electronic circuits you can
use to build projects or design
your own circuits. #5376C

$49.95 (regularly $59.90)

ENCYCLOPEDIA
OF ELECTRONIC
CIRCUITS —VOL. 3

This comprehensive guide can
help you find answers to speci-
fic problems or dream up new
project ideas. Build alarm and
security systems...smoke,
moisture, and metal detectors
. ..computer, fiberoptic, and
laser circuits . . . power supplies
.. .fiters and oscillators. . .
and much more.

832 pp., 1000 illus. #3348H
$39.95 (regularly $60.00)

Get all three comprehensive
encyclopedias and save $14!
Only $75.90 (#5460C)

MASTERING TECHNICAL
MATHEMATICS

Use this most comprehensive, one-
stop source of math instruction cur-
rently available to gain the com-
putational answers you need in any
technical or scientific field. You get
step-by-step, illustrated instructions
and alternative techniques for solv-
ing problems in basic arithmetic,
algebra, geometry, trigonometry,
and calculus. 586 pp., 420 iflus.
#3438H $39.95

POWER SUPPLIES,
SWITCHING
REGULATORS,
INVERTERS, AND
CONVERTERS

Produce useful switching-type
power supplies for a wide variety of
practical applications with this com-
plete and up-to-date volume. It
shows you how to put the latest
semiconductor devices, capacitors,
magnetic components, and inte-
grated circuits together.

448 pp., 260 iflus. #1665P $21.95

THE COMPLETE
SHORTWAVE LISTENER'’S
HANDBOOK—3RD ED.

Get the latest in equipment, inno-
vations, and operating practices.
Get a frequency listing for major
and minor stations worldwide, SWL
terminology, abbreviations, signals,
and equipment jargon, and more.
304 pp., 96 illus. #2655P $17.95

BUILD YOUR OWN TEST
EQUIPMENT

Build 32 different testers, including
* perforated and etched boards to
test circuits * an audio amp
checker for troubleshooting radios
and TV ¢ and more. Hundreds of
illustrations guide you through each
process. 300 pp., 336 iflus.
#3475H $27.95

MICROWAVE OVEN
REPAIR—2ND ED.

Save yourself countless dollars in
repair bills with this fix-it manual by
your side. You get clear, step-by-
step instructions, detailed illustra-
tions, and photographs to help you
easily accomplish repairs yourself.
You'll discover specific solutions for
more than 200 common microwave
oven malfunctions.

368 pp., 383 illus. #3457H $29.95

SECRETS OF RF
CIRCUIT DESIGN

Design and build your own radio
frequency amplifiers, preselectors,
signal generators, inductcr coils,
antennas, microwave circuits, and
other devices. You also get experi-
ments that help you explore such
problems as electromzgnetic
interference. 416 pp., 175 illus.
#3710H $32.95

THE NEW STEREO
SOUNDBOOK

Discover the future science of 3D
sound with this step-by-step guide
to sound perception, recording, and
reproduction. Optimize your stereo
equipment and listening environ-
ment by using the latest sound
quality and spaced microphone
techniques. 304 pp., 257 ilus.
#3789H, $29.95

CUSTOMIZE YOUR PHONE:
15 Electronic Projects

THE TALKING TELEPHONE
—And 14 Other Custom
Telephone Projects

Build pleasant-sounding ringers, a
late-night telephone guard, hold
buttons, LED dial displays, off-hook
detectors, printed circuit boards,
hold buttons, automatic recorders,
a telephone lock, an animated
ringer, and more with this two-book
set. 176 pp., 125 iflus.

Send me everything | need to
convert my telephone for only
$27.90 (#585815-0)

To Order Call Toll Free: 1-800-822-8158

(in PA and AK call direct 717-794-2191)

FAX Orders: 1-717-794-2080 (Piease call between 8:30 a.m. - 5:00 p.m. EST)
Or malil coupon to: TAB Books, Blue Ridge Summit, PA 17294-0840

———— e e — — Please cut along dotted line. — «—— m= = v == == — — — =

Please send me the book(s) indicated below:

# Price _ #

_ Price __ #

Price

O Check or money order enclosed made payable to TAB Books.

Charge my [ VISA [J MasterCard [0 Am. Exp.

Acct.#

Please Print

Exp.

Signature

Name S —

Address

City/State/Zip

Please add applicable state and local sales tax. Orjers subject to credit approval. Prices subject to change.
Orders outside the U.S. must be pald in U.S. funds drawn on U. S. banks and must include $5.00 for shipping

and handling.

Satistaction Guarantesd—If you are not compietely satisfied, return the book(s) within the 15-day examina-
RE52

tion period for a complete refund.
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Write to Letters, Radio-Electronics, 500-B Bi-County Blvd., Farmingdale, NY 11735

KEEP IT SIMPLE

Regarding the article "'Energy
Consumption Monitor" (Radio-
Electronics, December 1991):
Sometimes we get so engrossed
with today's technology that we
lose sight of the simple way to do
things. Although certainly not as el-
egant or convenient, the same thing
can be done using a surplus watt-
hour meter, which can be purchased
ata fleamarket fora few dollars. (It's
the same sort as the electric com-
pany uses at your house to bill you.)

The formula for finding power
consumed at any given time is:

Watts = rev. X kWh X 360/sec
{The kWh rating can be found on the
name plate) You can count the
number of revolutions by the black

spot on the disk. The meter can be
left in the circuit for any length of
time—a week, a month, or what-
ever. You can read the consumption
in kWh and use your electric com-
pany's rate to arrive at a monetary
value.

JOHN L. KURSCHNER

Toms River, NJ

MOTOR-SPEED CONTROLLER
CORRECTION

| have found the motor-speed
controller circuit described in Ask
A-E (Radio-Electronics, Febru-
ary, 1992) to be very handy. How-
ever, there was a schematic error
showing the oscillator circuit to be
grounded. I've enclosed a drawing

s

your religble source for

a world of crystal clear
communication

¢ Commercial Two-Way

¢ MicroProcessors

¢ Amateur/Experimental

» Scanners/Monitors/Pagers
e Satellite-Telemetry

¢ Plus custom applications

EXPEDITED ORDER SERVICE!

FOR FREE CATALOG.,
CALL OR WRITE:

JAN CRYSTALS

PO. Box 06017
Ft. Myers, FL 33906

(813) 936-2397

TOLL FREE 1-800-526-9825

FAX ORDERS: 1-813-936-3750

CIRCLE 104 ON FREE INFORMATION CARD

LEARN VCR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO $1000 A WEEK,WORKING
PART TIME FROM YOUR OWN HOME!

Secrets
Revealed!

NO Special
ools or
Equipment

Needed.

THE MONEY MAKING OPPORTUNITY
OF THE 1990'S

IF you are able to work with common small hand
tools, and are familiar with basic electronics (i.e. able
to use a voltmeter, understand DC electronics).
IF you possess average mechanical ability, and have
a VCR on which to practice and learn...then we an
teach YOU VCR maintenance and repair!
FACT: uRAto 30% of All VCR malfunctions are due to
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!
FACT: over 77 million VCRs in use today nationwide!
Average VCR needs service or repair every 12 1o 18
months!
Viejo's 400 PAGE TRAINING MANUAL (over 500 pho-
tos and illustrations) and AWARD-WINNING VITOEQ
TRAINING TAPE reveal the SECRETS of VCR mainte-
nance and repair — "real world" information that is
NOT available elsewhere! .
Also includes all the info you'll need regarding the
BUSINESS-SIDE of running a successful service
operation!
FREE INFORMATION
CALL TOLL-FREE 1-800-537-0589
Or write to: Viejo Publications inc.
4470-107 Sunset Blvd., Suite 600, Dept. RE
Los Angeles, CA 80027
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Fig. 1. This is the corrected schematic
for the Motor-Speed Controller that ap-
peared in February’s Ask R-E.

of the corrected circuit (Fig. 1).
CALVIN D. KAUFMAN
Highland, MI

Thanks to you and all the others
who pointed out our error—Editor

FLIGHTS OF FANCY

For the last few years | have read
Radio-Electronics without much
interestin the “Letters” section, but
over the past few issues |'ve read it.
| noted a letter in the February 1992
issue that is very wrong. It concerns
the December 1992 Drawing Board
column, written by Robert
Grossblatt.

In the letter, the writer states that
"high-speed aircraft all used gener-
ators and the electromechanical
voltage regulators they required.” |
have spent the last 20 years as an
Air Force airborne radar navigation
technician working on KC-135’s,



B-52's, F-5/T-38's, U-2/TR-1's, and
even the fastest of them all, the
SR-71. We had engine-driven de-
vices that were called generators
on board, but all of them were 240-
volt AC, 400-Hz, 3-phase machines.
Voltage regulation was elec-
tronically controlled, and charging
power for the aircraft battery was
provided by a 28-volt DC trans-
former rectifier that had its own in-
ternal electronic controller. The old-
style generator and the associated
inverters that the writer described
left the Air Force inventory with the
old T-28 and its sister aircraft, which
were piston-engine powered. All
modern jet-powered aircraft have
gone over to the alternator type of
power generator, but the old name
has stuck nonetheless.
RICHARD J. GOULET, MSgt,
USAF

Wright-Patterson AFB, OH

ASK R-E ANSWERS

| read about the "“Commercial
Limiter” in Ask R-E (Radio-Elec-
tronics, January 1992) with great
interest. | have some additional in-
formation that | think would be help-
ful to anyone undertaking such a
project.

The article indicates that the au-
dio signal can be obtained at the
volume control or the speaker.
While the latter is always true, the
former might not be.

Many recent model TV's using
conventional (potentiometer) vol-
ume controls use electronic volume
attenuators that are generally incor
porated into the sound IC. Those
IC’s are also used in sets with push-
button and remote volume controls.
In this type of system, no audio will
be found at the volume control.

One reason for adopting this
method is that it eliminates hum
pick-up, which results from routing
the audio signal to and from the vol-
ume control.

If a set uses an electronic at-
tenuator and if the concept of the
Commercial Limiter is understood,
the circuit could be modified to take
control of the attenuator line that
controls the volume. That would
preclude the necessity of using an
additional amplifier stage, which
could degrade the audio, par-
ticularly if the set has a good audio

section like those found in stereo
TV's.

In some of these sets, an in-
crease in control voltage causes a
decrease in volume, while in others
itis just the opposite. Depending on
the system, the photo resistor
could be placed so that it will shunt
the attenuator line to ground, pull it
up to some positive value, or it
could be placed in series with the
line. The LED could be driven by a
simple circuit that would cause it to
light when the volume exceeds
some value. An LM3915 (such as
the one shown in the same Ask R-E
column in the “Audio Light" circuit)
would be ideal for that purpose.

If the limiter's input comes from
the output of the power amp or any
point after the volume control or at-
tenuator, it will have to be read-
justed each time the volume setting
is changed. If the input comes from
some point ahead of the volume
control or attenuator, then the lim-
iter's action will be independent of
the volume setting.

In many of the sound chips that
use electronic attenuators. there is
apin that is connected tot he output
of the FM detector. From there, the
audio is sent to the attenuator. That
would be a good take-off point. In
sets that do have audio at the vol-
ume control, audio can be taken
from the "hot” side of the control
and the photo resistor can be con-
nected between the wiper and
ground. All of those points can be
easily found if the service literature
is available.

By the way, I'd like to point out
that there might be a problem with
the circuit diagram for the Audio
Limiter, shown on page 82. The
PNP transistor must have a base
voltage of about —0.6V with re-
spect to the emitter for turn-on.
Since the base is tied to V +, it will
always be positive with respect to
the emitter. Under these conditions
it will never turn on. Perhaps it would
if the emitter and the base were
reversed.

The writer also indicated that the
photo detector is wired in the feed-
back loop where a change in resis-
tance will change the gain of the
amp. Actually, the LM386 is operat-
ing in a fixed gain mode. The photo

continued on page 22

mechanical device
connection; quick-
release action

Test Fine-Pitch Devices to
208 Pins

with edge
connectors

el
Flex circuuery

Individual contact wiping
action conforms to
variances in lead dimensions

Logic
Analyzers
Friend

Pomona’s new FIN™ (Flexible
Interface Network) QFP test clips
give you direct access to today’s

newest 100-, 132- and l%pinHEDEC
devices. Set-up time is drastically reduced,
and you can rely on repeatable contact
with every pin, every time. And, you can
choose among three styles in each pin
count o suit your interface needs.

Of course, you'll be able to select from
Pomona’s complete family of SMD and IC
test accessories including IC clip kits and
PGA adapters. You can also g
choose from 18 EIA] QFP test
adzpter models.

Pomona test accessories
are the logical choice.

We're Making Technology
Easier To Live With.

Call. FAX or write today for your free
copy of Pomona’s full-color Surface
Mount & IC Test Accessories brochure.

ITT Pomona

The World Leader In Test Accessories

1500 £. Ninth Street, P.0. Box 2767 Pomona, CA 91769.
(714) 469-2900 FAX (714) 629-3317.
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provides direct

Interface board

Lock-on design — access or
insures positive emulation board
electrical and attachment
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Learn to troubleshoot an
service today’s computer

systems as vou buil

386sx/20
computer!

Train the NRI way—and learn to
service today’s computers as you build
your own 386sx computer system, now
with 1 meg RAM, 40 meg IDE hard
drive, and exciting new diagnostic
hardware and software!

Jobs for computer service technicians
will almost double in the next 10
years according to Department of
Labor statistics, making computer
service one of the top growth
fields in the nation.

Now you can cash in on this
exciting opportunity—either as a
full-time industry technician or in
a money-making computer service
business of your own—once you've
mastered electronics and computers
the NRI way.

NRI'’s practical combination of “reason-why” theory
and hands-on building skills starts you with the funda-
mentals of electronics, then guides you through more
sophisticated circuitry all the way up to the latest ad-
vances in computer technology.

Train with and keep a powerful 386sx/20 MHz
computer system plus popular Microsoft®
Works software!

Only NRI gives you hands-on training with the finest
example of state-of-the-art technology: the powerful new
West Coast 386sx/20 MHz mini tower computer. As you
assemble this 1 meg RAM, 32-bit CPU computer from the
keyboard up, you actually see for yourself how each section
of your computer works.

You assemble and test your computer’s “intelligent”
keyboard, install the power supply and 1.2 meg, high-
density floppy disk drive, then interface the high-resolu-
tion monitor.

Your hands-on training continues as you install a
powerful new 40 meg IDE hard disk drive—now included
in your course to dramatically increase the data storage
capacity of your computer while giving you lightning-guick
data access.

386sx/20 MHz

a
mini tower

NEW!

Mini Tower
Computer

Plus you now go on to work with today’s most
popular integrated software package, Microsoft Works,
learning to use its word processing, spreadsheet, data-
base, and communications utilities for your own personal
and professional applications. But that’s not all.

Only NRI gives
you hands-on
training with
the remarkable
RA.C.E.R. plug-
in diagnostic
card and
QuickTech
diagnostic
software from
Ultra-X—
professional,
state-of-the-art
diagnostic tools
that make
computer
troubleshooting
fast and accu-
rate.
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Your NRI computer training includes all this: * NRI's unique Discovery Lab® for circuit design and

testing *» Hand-held digital multimeter with “talk-you-through” instructions on audio cassette * Digital

logic probe that lets you visually examine computer circuiis * The new West Coast 386sx/20 MHz

computer system, featuring a high-speed 80386sx CPU, 1 meg RAM,

101-key “intelligent” keyboard, 1.2 meg high-density floppy
drive, and high-resolution monitor * 40 meg IDE hard drive

MS-DOS, GW-BASIC, and Microsoft Works software °
RA.C.E.R. plug-in diagnostic card and QuickTech menu-
driven diagnostic software * Reference manuals with
guidelines and schematics

printer ports, serial communications ports, video display
memory, floppy drives, and hard disk drives.
Only NRI gives you such confidence-building, real-world
experience. Only NRI gives you both the knowledge and the
professional tools to succeed as today’s in-demand computer
service technician.

No experience needed ... NRI builds it in

NRI training gives you practical, hands-on experience
that makes you uniquely prepared to take advan-
tage of today’s opportunities in computer service.
You learn at your own convenience in your
own home. No classroom pressures, no night
school, no need to quit your present job until
you're ready to make your move. NRI starts you
with the basics, building on that foundation
step by step until you have the knowledge and
skills you need for success.
And all throughout your training you've
got the full support of your personal NRI
instructor and the entire NRI technical
staff, always ready to answer your questions
and help you achieve your training goals.

FREE catalog tells more. Send today!

Send today for NRI’s big, free catalog that
* describes every aspect of NRI's innovative
computer training, as well as hands-on
training in other growing high-tech
career fields.

If the coupon is missing, write to:
NRI School of Electronics, McGraw-Hill
NOW! Training now includes Ultra-X Continuing Education Center, 4401 Connecticut Avenue,
diagnostic hardware and software for quick, NW, Washington, DC 20008.

accurate troubleshooting!
IBM is a registered trademark of International Business Machines Corp. R.A.C.E.R. and

NOW you train Wlth and keep the latest in QuickTech are registered trademarks of Ultra-X, Inc.

diagnostic hardware and software: the »
extraordinary R.A.C.E R. plug-in diagnostic SEND TOD,AY FOR F REE CATALO(J
card and QuickTech diagnostic software,

. McGraw-Hill Continuing Education Center
both from Ultra-X. Using these state-of-the- | ”R’ 4401 Connecticut Avenue, NW i |
art tools, you learn to " » | Schools Washington, DC 20008 i |
quickly identify and + 1 /' [ B |

. N e I % ] i, Or career courses
service virtually | : | approved under GI Bill |
any computer NEW # Check one FREE catalog only ] check for details.
problem on XT, = O MICROCOMPUTER SERVICING |
AT 80286/80386, . [0 TV/Video/Audio Servicing O Computer Programming ) I
, d tibl i) O Telecommunications O Programming in C++ with Windows
and compatible O Industrial Electronics 0O Desktop Publishin I
machines. - m] %clecurity Elﬁctron}[gs - [D] gord 5 ocessing Home Business
i (1 Electronic Musie Technology ome Inspection

You discover how 0 Sy e 0O Basic Electronics O Building Construction I
t(? use the RA.C.E.R. ‘?ﬁ_ Ry -Ja v E; O Automotive Servicing [ Bookkeeping & Accounting |
diagnostic card to |
identify individual | .
defective RAM chips, locate interfacing | Name (please print) Age |
problems, and pinpoint defective support | |
chips. Plus you learn to use your QuickTech | Address |
diagnostic software to test the system RAM
andgrsluch peripheral adapters asy parallel |_City/State/Zip _Accredited Member, National Home Study Council __ __ _3-052  _ |

SO(UOA3|3-0IpRY ‘2661 ABW

N
-




Radio-Electronics, May 1992

Need Information about Businesses?

Call the Business INFOLINE!

There are over 9 million businesses in the U.S. — and finding information
about them can be virtually impossible, especially when you need it fasz. But
now there’s a way...a revolutionary new service called Business INFOLINE!
Need to know the address and phone number for “XYZ Company”
somewhere in Florida, or the name and phone number of a “Cadillac Dealer”
in Palm Beach? Even telephone company directory assistance can’t help you
in these situations...but we can!

For example...

“Your BMW breaks down on the interstate, and you need to know if there's a dealer in
the next town.”

“An out-of-town company is trying to sell you vinyl siding for your house, and you need
more information about them — how long the company has been in business, and how
many employees they have.”

“You're planning a vacation in the Pacific Northwest, and you want to line up things
Sor the kids to do. So you need to find the amusement parks and zoos in Oregon
and Washington.”

“A friend gave you a tip that “Apex Industries” would be a good stock investment, but

you want to know more. What do they do? What are their approximate annual sales?”
The Business INFOLINE is indispensable for home or office! And the cost
is only $3.00 for the first minute and $1.50 for each additional minute,
conveniently billed to your phone number. The service is available Monday
through Friday, 7:00 a.m. to 6:00 p.m., Central Time.

Dial 1-900-896-0000
Ask for Ext. # 255.

Money-back Guarantee if not satisfied.

A Service of American Business Information * 5711 So. 86th Circle » Omaha, NE 68127

Model SP100
100 MHz Switchable 1x-10x $45

More SP100 Probes Have Been Sold Worldwide Than
Any Other Probe Ever Made

The World’s Most Popular Probe

Free probe guide shows economical
replacements for Tektronix, H-P.
Philips and alt others

Universal

For Tektronix, Hewlett Packard,
Philips, Leader, B&K, Kikusui,
Hitachi, Beckman and other
oscilloscopes

* Economical
Substantial savings compared to
OEM probes

« 10 day return policy
Guaranteed performance and quality

TEST I I‘ 9178 Brown Deer Road, San Diego, CA 92121
PROBES. INC .J ' Toll Free 1-800-368-5719
y . a8 B
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continued from page 17

detector is wired across the signal
source (the secondary winding of
the transformer) and not in a feed-
back loop. A change in resistance
acts to reduce the audio level by
shunting it to ground before applica-
tion to the "gain adjust,” which is
actually a level-adjust control. That
doesn't involve the same principle
as adjusting the gain of a stage.
The "Commercial Limiter” and
the "Audio Link™ illustrate an impor-
tant concept. Projects such as
these help us to understand how
individual building blocks can be as-
sembled to perform a task. | at-
tribute a large portion of my
knowledge of electronics to the
projects and articles found in Ra-
dio-Electronics. Keep up the
good work.
STEVE BABBERT
Worthington, OH

ASK R-E

continued from page 14

program that addresses this prob-
lem and I've put it on the RE BBS
(616-293-2283) for you to down-
load. The file is called CALL-
WAIT.ZIP. It has a small BASIC
program that was designed for a
Hayes 1200-baud modem, but it
should show you what has to be
done and how to do it. The program
is well-commented and all you'll
really have to do to make it work
with your modem is change a few
numbers.

It really works. I've tried it with
modems from Racal Vadic, US
Robotics, and Hayes (after suitable
patching), and never had a problem.
If you find that it doesn't work, the
best advice | can give you is to con-
tact the modem manufacturer and
let them come up with an answer.
Call waiting is @ common service
and you can be sure that you're not
the only one who's had this prob-
lem. If that fails, you'll just have to
spring for a second phone line or
drop call waiting—whichever meth-
od you prefer. Your phone company
should have a way to disable call
waiting temporarily as well. R-E



48 HOUR ELENCO & HITACHI PRODUCTS T v

CALL TOLL FREE

SHIPPING AT DISCOUNT PRICES 1-600-202-771

Hitachi RSO Series HITACHI COMPACT SERIES SCOPES
(Portable Real-time Digital Storage Oscilloscopes) SPECIAL BUY This series provides many new functions such as CRT
VC-6023 - 20MHz, 20MS/s $1,695 - . Readout, Cursor measurements (V-1085/1065A/665A), Fre-
VC-6024 - 50MHz, 20MS/s $1,995 V-212 - 20MHz Sc°pe $425 quency Ctr. (V-1085), Sweeptime Autoranging, Delayed
VC-6025 - 50MHz, 20MS/s $2.195 sweep and Tnppqr Lock using a é-inch CRT.You dor)'t teel
VC-6045 - 100MHz, 40MS/s $2.995 Hitachi Portable Scopes e
VC-6145 - 100MHz, 100MS/s $4,495 DC fo 50MHz, 2-Channel, DC offset func- V-660 - 60MHz, Dual Trace _______ $1,149
RSO's from Hitachi feature roll mode, averaging, save tion, Alternate magnifier function V-865A - 60MHz, DT, w/cursor ____ $1,345
memory, smoothing, interpolation, pretriggenng, cursor V-1060 - 100MHz, Dual Trace $1,385
measurements. These scopes enable more accurate, V-525 - CRT Readout, Cursor Meas. $995 V-1065A - 100MHz, DT, w/cursor $1,649
simplier observation of complex waveforms, in addition to V-523 - Delayed Sweep___ $975 V-1085 - 100MHz. QT w/cursor $1.995
such functions as hardcopy via a plotter interface and V-522 - Basic Model $875 V-1100A - 100M ! Q, '
waveform transter via the RS-232C interface. Enjoy the V-422 - 40MHz $775 - 0A - 100MHz, Quad Trace $2,195
comfort of analog and the power fo digital V-223 - 20MHz d—elayed sweep T $695 V-1150 - 150MHz, Quad Trace __ $2,695

25MHz Elenco Oscilloscope  V-222-20MHzdeluxe ____ $625 Elenco 40MHz Dual Trace

. s Good to

9349 YA v, 3495

$-1325 _ e = 1l S-1340
o Dual Trlage « Analog/Digital Scope e High luminance 6 CRT
¢ 1ImV Sensitivity | o 2K word per channel memory DS203 i > * 1mV Sensitivity
* 8" CRT | « 10MS/s sampling rate $795 0KV Acceleration Voltage
* X-Y Operation | « State-of-ant technology . Y ¢ 17ns Rise Time
* TV Sync | e Includes probes . ol Tl 4] * X-Y Operation
. (2) 1x, 10x Probes included » Includes (2) 1x, 10x Probes

All scopes include probes, schematics, operators manual and 3 year (2 yrs for Elenco scopes) world wide warranty on parts & labor. Many accessories available for all Hitachi

scopes. Call or write for complete specifications on these and many other fine oscilloscopes. 1x, 10x Scope Probes: P-1 65MHz $19.95, P-2 100MHz $26.95

20MHz Digital Storage Oscliloscope

Digital Capacitance Meter Digital LCR Meter e Multimeter with FLUKE
/ Y M- = LC-180 ¥ Capacitance &

B + K m CM-15508 ? i 1901 Transistor Tester | MULTIMETERS

TEST EQUIPMENT $58.95) | . $125 $55 cr1s00p | AMoSss Avaiadle

A 9 Ranges Measures: _ Fluke 70-H1 __ $65
All Models Available 1pr2000ea] B Coils 1uH-200H | GELIN Reads Votts, Ohms | Fjuke 77-11 $145
5% basic accy. L . Caps .1p!-200uf 3% Current, Capacitors, Fluke 79-I1 - $169

Call for special price Zero control w/ Case ﬂ’ Ras .01-20M Transistors and Fiuke 87
1 — Big 1" Display | 7 emem— B Diodes / with case uke 87_____ $289
y Big 1° Display Call tor special price

Quad Power Supply XP-580 Digital Triple Power Supply AM/FM Transistor True RMS 4 172
$59.95 A Radio Kit Digit Multimeter

2.20\,'@ 2A i Ba ; $269 with Training Course o M-7000

12ve 1A oo vaig 2O 0-20v @ 1A B $135

- 0-20v @ 1A Model AM/FM 108
V@ 3A 5V @ S5A .05% DC Accuracy

Fully regulated, Short circuit protected $2695 .1% Resistance
with 2 limit control, 3 separate supplies 14 Transistors ¢ 5 Diodes 0 with Freq. Counter
XP-660 with Analog Meters $195 Makes a great school project - and Deluxe Case

GF-8016 Function Generator Functlon Generator Color Convergence Generator STANDAR D
. with Freq. Counter e Blox

$249 ok w00 AMATEUR RADIOS

Sine, Square, Triangle " i I 5G-250 . .
:ulsa,CRamp. 12 to1 gMHz _ 3 $79.95 Now availabie - The worlds finest
req Counter .1 - 10MHz Provides sine, triangle, square ! ° amateur radios. Unsurpassed guality

Int/Ext operation wave from 1Hz to 1MHz Kt $59.95
. o ’ nd features make STANDARD the
GF-8015 without Freq. Meter $179 AM or FM capability Finest in the industry VaVOﬂdS most popular line of amateur

- 10 rock steady patterns )
Learn to Build and Program Wide Band Signal RF & Video outpyt | radios.

Computers with this Kit : .
Includes: All Parts, Assembly and Lesson Manual Generators ngh Current Power Supply g:zlsgezl:lx:t::.rs

Model C468A 450MHz

MM-8000
o et p Twin Band HTs
$129.00 1 % ‘ @™ o i C228A 2M/220MHz
- ¥ ol 27 xp-gop | C528A 2M/440MHz

) $295 | Twin Band Mobile
Digitat | C5608DA 2M/440MHz  CALL
- Voit/Amp Meters i
RFF Sl Lk Fully reguiated, 0-122VAC @ 2A, ¢- | We also have many accessories for
. : req 100K-450MFz AM Modula- b i . .
R e e e LN tion of 1KHz Variable RF autput | 40VAC @ 10A or 0-30VDC @ 10A. Fully | these radios and most heath radios.
Micro-Master trainer teaches you to write into b $G-9500 w/ Digital Display & variable, Short circuit protected. Call for detas.

ROMs and run a 8085 microprocessor, which uses
similar machine language as IBM PC. 150 MHz bulit-in Counter $249

WE WILL NOT BE UNDERSOLD! C & S SALES INC 3 15 Day Money Back Guarantee

UPS Shipping: 48 States 5%
¢$3 Min $10 Max) Shipping 1245 Rosewood., Deerfield. IL 60015 * 2 Year Warranty  Prces Subject to Change
ILRes., 7.5% Tax FAX: 708-520-0085 (800) 292-7711 (708) 541-0710 WRITE FOR FREE CATALOG

-5V @ 5A

Fully regulated and short circuit protected

CALL

oo
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NEW PRODUCTS

e

i Use rhe Free Information Oard for more deta:ls on these products
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desktop publishing applica-
tions—creating a custom-

your photograph, for exam-
ple—using MacroHard's
Video Frame Grabber
package. With the help of a
VCR or camcorder, the
Video Frame Grabber will
digitize a video signal,
which you can then modify
to suit your needs and save
it in any of five different for
mats for export to various
third-party software. The
images can be scaled to
size and positioned any-
where in your document,
and formats for popular
programs including Micro-
soft Paint and Windows
PBrush, Corel Draw, Ven-
tura Publisher, and Aldus

VIDEO FRAME GRABBER. @
You can take a video image
and incorporate it in a vari-
ety of word-processing and

ized letterhead including

.

CIRCLE 16 ON FREE INFORMATIbN CARD

PageMaker are provided.
The package, which con-
sists of the Video Frame
Grabber board, a 5Vs-inch
floppy disk, and a manual,
allows you to capture real-
time video at up to two
frames per second. Pause
and freeze modes are avail-
able for viewing and modi-
fying the image. The
package features scalable
printing, user-defined mar-

gins, auto-exposure com-
pensation, and anti-aliasing
filtering for lower noise and
less snow.

The Video Frame Grab-
ber, which carries a one-
year warranty, has a sug-
gested retail price of
$149.95.—MacroHard,
755 Tatum Street, Wood-
bury, NJ 08096-3431;
Phone: 609-853-4680;
Fax: 609-853-0677.

RF DETECTOR/FREQUENCY
COUNTERS. Two new
pocket-sized counters
from Startek each feature a
2-inch, 10-segment LED
signal-strength bar graph
that functions indepen-
dently of the digital fre-
quency counter. The bar
graph, which can be used
to locate or adjust an RF
signal, willindicate the rela-
tive strength of an input sig-
nal at any frequency from
500 kHz to 3.5 GHz. The
user can switch between
dot-graph and bar-graph
operation, and the sen-
sitivity is adjustable.

The frequency-counter
function has a range of 1
MHz to 1.5 GHz on the
model 15-BG and 1 MHz to
3.2 GHz on the model 35-

CIRCLE 17 ON FREE
INFORMATION CARD

BG. Other than the fre-
quency bandwidth, the only
difference between the two
models is that the 35-BGis
more sensitive above 500
MHz. Both counters have a
display-hold switch with in-
dicator and three switch-
selectable gate times. Res-
olutionis 1 kHz at 0.25 sec-

ond, 100 Hz at 2.5
seconds, and 10 Hz at 25
seconds, over the entire
range. The display consists
of eight red LED digits. A 1-
PPM TCXO time base is
standard, and there are
provisions for an optional,
ultra-high-stability TCXO.
With the Ni-Cd battery
pack fully charged, the
counter will operate for
3-5 hours. An AC adaptor/
charger is standard.
Models 15-BG and 35-
BG bar-graph/frequency
counters cost $220 and
$265, respectively—Star-
tek International Inc., 398
NE 38th Street, Fort
Lauderdale, FL 33334;
Phone: 305-561-221 or
80-638-8050 for orders
only; Fax: 305-561-9133.

ANALOG/DIGITAL STORAGE
SCOPES. A series of 100-
and 200-MHz analog/dig-
ital oscilloscopes from
Fluke and Philips combines
analog familiarity and digital
performance. It offers true
four-channel operation as
well as models with 242
input-channel configura-
tions. Additional features
include direct-access con-
trols, closed-case calibra-
tion, serial interface for
printer/plotter, full pro-
grammability, automatic
pass/fail testing, signal
math and analysis, signal
averaging, and peak-detect
mode for HDTV tri-level
sync. A touch-hold-and-
measure feature is used for
initiating measurements
from a probe-mounted but-
ton. The units have a wide
range of applications in ra-
dio/TV, medical elec-
tronics, and the new 1100-
line resolution video.

The four Fluke/Philips
oscilloscopes—PM 3382,
PM 3384, PM 3392, and
PM 3394—can each be
considered two scopes in
one, with the easy opera-
tion and realtime 100- or
200-MHz bandwidth of an
analog scope, and digital
sampling rates of 200 mil-
lion samples per second.
According to Fluke, the
analog portion is not redun-
dant; there continue to be
many applications that de-
mand the “live” signal rep-
resentation and infinite
resolution of analog instru-
ments. Switching between
analog and digital opera-
tion is simple. The units
have full digital capture and
signal analysis capabilities,
providing powerful storage
and measurement ca-
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pabilities on demand. In-
stant results are obtained
by selecting the required
function and channel from
a set of built-in, fully auto-
mated voltage and timing
measurement functions.

Triggering modes in-
clude logic state and pat-
tern triggering, and glitch
triggering. In addition to
pre- and post-trigger signal
display, the scopes have
event delay.and time-after-
event delay.

Models PM 3384 (100
MHz) and PM 3394 (200
MHz) offer true four-chan-
nel operation, which pro-
vides full sensitivity with
complete attenuation
ranges on each channel.
The 100-MHz PM 3382
and the 200-MHz PM 3392
offer 2+ 2 channel opera-
tion, a configuration that
provides a cost-effective
alternative to four fully fea-
tured inputs.

Models PM 3382, PM
3384, PM 3392, and PM
3394 have list prices of
$4490, $5490, $5990, and
$6490, respectively.—
John Fluke Mfg. Co., Inc.,
P.O. Box 9090, Everett,
WA 98206; Phone:
800-44-FLUKE.

SELF-TUNING TEST RE-
CEIVER. For testing the
modulation quality of
mobile voice transmitters
and verifying the accuracy
of audio signaliing tones
such as DTMF and
CTCSS, Optoelectronics’
R-10 communications test
receiver is a quick, easy,
and inexpensive alternative
to costly modulation
meters. The unit can auto-
matically accommodate

the enormous difference
ratio between an unknown
carrier of up to 1000 MHz
and a modulating frequen-
cy as low as 50 Hz, without
any manual tuning.

The R-10 automatically
determines and locks onto
whatever carrier signal is
the strongest within a 100-
foot range. Once the signal
is locked in, the R-10 de-
modulates whatever FM
audio is present on the car-
rier and outputs that audio
to an internal power ampli-
fier/speaker and the BNC
output jack. For DTMF and
CTCSS testing, the audio
output is evaluated on a fre-
quency counter or os-
cilloscope. For counter-
surveillance operations,
the R-10’'s demodulated au-
dio can be monitored to de-
termine if a surreptitious
transmitter is in the area.

CIRCLE 19 ON FREE
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The test receiver fea-
tures two operating
modes; a squelch ca-
pability that serves as a
sensitivity control; audio
gain, power, and low-bat-
tery indicators; and a rear
connector that provides
output to external frequen-
cy counters and other in-
struments. Power is sup-
plied by an internal 9-volt
battery. Options include a
rechargeable battery pack
and a telescoping whip an-
tenna with swivel base.

The R-10 test communi-
cations receiver costs
$359.—0ptoelectronics
Inc., 5821 NE 14th Avenue,
Fort Lauderdale, FL 33334;
Phone: 800-327-5912 or
305-771-2050; Fax:
305-771-2052.

MULTI-PURPOSE INTER-
FERENCE FILTER. Ace
Communications' MPIF-1
receiver filter eliminates a
variety of unwanted sig-
nals. The compact (3 X 2 X
1%-inch) external filter
eliminates most of the
sources of interference
common in broad-banded
receivers. Unwanted sig-
nals are filtered from the
54-108 MHz, 174-220
MHz, and 512-806 MHz
ranges, as well as the
range above 862 MHz. A
switchable notch will also
eliminate interference on
the 150-153 MHz rarge,
which is a common source
of interference in many
areas. The use of BNC
connectors makes the fii-
ter quite versatile; the
MPIF-1 can even be used
on handheld receivers.
The MPIF-1 multi-pur-
pose interference filter has

CIRCLE 20 ON FREE
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a suggested retail price of
$59.—Ace Communica-
tions, Monitor Division,
10707 East 106th Street,
Fishers, IN 46038; Phone:
817-842-7115; Fax:
317-849-8794.

POWER SUPPLIES. The
“smart" front panels on the
15 instruments in Hewlett-
Packard's new line of DC

YOU OVER
THE EDGE

Formulations

PUSH BUTTON
TECHNOLOGY

AT PRICES THAT
WON’T PUSH

* Environmentally Engineered

* Chemicals For All Your
Repair/Production Needs

* Quality Products Since 1965

Call Today For More Information
Manufacturers Reps Wanted

WE DARE YOU TO COMPARE!

.

R |TE 1545 5TH INDUSTRIAL COURT
BAY SHORE, NEW YORK 11706

Yesterday's Values, Tomorrow'’s Technology

(800) 845-5853
IN NY (516) 665-6868
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‘ power supplies help pro-

vide fast, flexible, and pre-
cise output control. With
outputs ranging from 200
to 2000 watts, the HP
6000 series power sup-
plies provide a variety of
choices for benchtop or
system applications that
do not require HP-IB control
of the power supply. The
series consists of five
power supplies (which vary
by voltage ratings) in each
of three power ranges:
200, 500, and 2000 watts.

All models have low out-
put noise, extensive load-
protection features, and
the “smart” front panel.
The peak-to-peak ripple
and noise spans from a low
of 3 mV p-p on the low-
power, low-voltage models
to a high of just 16 mV on
the 2-kW, 120-volt model.
Overcurrent, overvoltage,
and overtemperature pro-
tection are provided for the
device under test and for
the power supply. Those
features protect the device
under test by disabling the
output voltage of the power
supply when potentially
dangerous conditions oc-
cur. "Smart” front-panel
controls provide three
methods for setting the
output voltage and current.
A numeric-entry keypad al-
lows the user to set the
voltage quickly and pre-
cisely, while:up/down but-
tons and rotary pulse
generators permit the user
to quickly and conveniently
change the voltage and cur
rent settings in small incre-

26 ments. For repetitive

benchtop tests, up to five
states or sets of power
supply settings can be
stored and recalled for
easy sequencing among
states. Front-panel con-
trols also allow the user to
calibrate the power supply.
In addition, the output volt-
age can be controlled via
an external voltage signal,
allowing for computer con-
trol or analog modulation.
List prices for the HP
6500 series of power sup-
plies range from $1650 to
S1750 for the 200-watt
models, $2100 to $2300
for the 500-watt models,
and $3650 to $3800 for
the 2000-watt models.—
Hewlett-Packard Company,
Inquiries, 19210 Pruneridge
Avenue, Cupertino, CA
95014; Phone:
800-752-0900.

HAND-HELD DIGITAL MUL-
TIMETERS. Aimed squarely
the field service technician,
Fieldpiece's digital multi-
meter models HB75 and
HB77 are professional-
grade instruments that are
durable and easy to use in
the field. They include a
built-in logic probe and a
variable-pitch tone. The
tone's pitch varies propor
tionally from high to low
with high to low readings. In
the field, that feature has
two primary uses. First, in-
termittents can easily be
found by listening for dis-
continuities in the tone
while wiggling suspect
connections. Second, one
“odd" test point in a series
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of test points that are near
ly the same can be found
without waiting for the
meter to display a number;
instead, the technician can
quickly scan the test points
and “hear” the one that is
different.

Both models have a built-
in logic probe that re-
sponds up to 20 MHz. “Hi"
and "lo’" are indicated both
in the display (with up/
down arrows) and by a
beeper with two different
tones. Both DMM'’s also
have a built-in capacitance
meter that measures ca-
pacitors up to 200 pF in the
circuit using the test leads.

Model HB77 measures
the true-RMS value of AC
voltages and currents. Cur
rent ranges go from a low
of 200 nA to 20 A. Be-
cause the meter is manual
ranging, the voltage burden
(the voltage across the de-
vice when current is flow-
ing through it) is low—0.25
volts for the 200-pA range.

Both heavy-duty meters
feature a drop-resistant
housing, O-ring seals to
protect against con-
taminants, MOV's to pro-
tect against transients, and
full 600-V fusing on all cur-
rent jacks. They come with
a tilt stand and a hanger on
the back, test leads, and
fuses and batteries in-
stalled. Both DMM’s have
24 ranges in AC and DC
volts, AC and DC amps,
and ohms, and both include
a high-voltage indicator
that warns the user when
touching anything over 28
volts. A single rotary dial,
with the "menu” of func-
tions printed around it,
makes the meters easy to
understand and use.

The models HB75 and
HB77 digital multimeters
have suggested list prices
of $139 and $179, respec-
tively—Fieldpiece Instru-
ments, Inc., 83228 Artesia
Blvd., Buena Park, CA
90621; Phone:

714-992-1239; Fax:
714-992-1239.

2.7-GHz SYNTHESIZED SIG-
NAL GENERATOR. De-
signed for use in research
and development, man-
ufacturing, and servicing
electronic products, Lead-
er's model 3221 syn-
thesized signal generator
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offers high-stability and
high-purity outputs to 2.7
GHz. Its extensive modula-
tion capabilities include
seven modes with 14 simul-
taneous combination mod-
ulation modes—pulse, log-
ic, DC-FM, and internal or
external AM and FM. RF-
output level engineering
units are selectable be-
tween dBm and dBp with
0.1-dB resolution. Three
convenient presets are in-
cluded for commonly used
RF-output levels. One hun-
dred preset memories al-
low storage and recall of all
front-panel setting condi-
tions. RF output on/of con-
trol and 50-watt reverse
power-protection reset are
accomplished with a single
key. A continuous, variable
RF-output mode allows
+5-dB variation in 0.1-dB
increments for squelch ad-
justments. Edit functions
for frequency, output level,
and modulation make it
easy to change operating
parameters. Other stan-
dard features include GPIB
and a GaAs FET pulse
modulator.

The model 3221 syn-
thesized signal generator
costs $12,300.—Leader
Instruments Corporation,
380 Oser Avenue, Haup-
pauge, NY 11788; Phone:
800-645-5104 or
516-231-6900. R-E
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REMOTE CONTROL A-B SWITCH—lets
you hook up your cable box by remote control,
when needed, then unhook it just as easily!
Restores TV, VCR features. Or, replace any
A-B switch with this superb quality remote
version. Bright LED indicators, JUST $35,
INCLUDES SHIPPING. Visa, MC, or check.
(C.0.D. $5 extra) Fast delivery, 30 day money
back. STAR CIRCUITS, P.O. Box 94917, Las
Vegas, Nevada 89193 1-800-535-7827.

CABLE TV CONVERTERS AND DE-
SCRAMBLERS SB-3 $79.00 TRI-BI $95.00
MLD-$79.00 M35B $69.00 DRZ-DIC
$149.00. Special combos available. We ship
COD. Quantity discounts. Call for pricing on
other products. Dealers wanted. FREE CATA-
LOG. We stand behind our products where
others fail. One year warranty. ACE PROD-
UCTS. P.O. Box 582, Saco, ME 04072

1 (800) 234-0726.
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FREE CATALOG! ELECTRONIC TOOLS &
TEST EQUIPMENT—Jensen’s new Master
Cataiog, available free, presents major brand
name electronics tools, tool kits, and test in-
struments, plus unique, hard-to-find products
for assembly and repair and custom field ser-
vice kits available only from Jensen. Al fully
described and illustrated. Enjoy free technical
support and rapid, post-paid delivery any-
where in the Continental USA. JENSEN
TOOLS, INC., 7815 S. 46th St., Phoenix, AZ
85044. Phone: 602-968-6231; FAX
1-800-366-9662.

CIRCLE 115 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE
YOUR SPACE

e 6 x rate $940.00 per each insertion.

® Fast reader service cycle.

@ Short lead time for the placement of
ads.

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

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

FAX: 516-293-3115

TWO TRANSMITTERS IN ONE! 5 MINUTE
ASSEMBLY! MONEYBACK GUARANTEE!
New Law Enforcement grade device on a
single chip is the most sensitive, powerful,
stable room transmitter you can buy. Uses
any 3V-12V battery. Or attach to telephone
line to monitor all telephone conversations
over 1 mile away without batteries! 100mwW
output! 80-130MHZ. Receive on any FM radio
or wideband scanner. VT-75 microtransmitter.
$49.95 + 1.50 S&H. VISA, MC, MO. COD’s
add $4.00. DECO INDUSTRIES, Box 607,
Bedford Hills, NY 10507. 1-800-759-5553.
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CREATE INTELLIGENT PROJECTS WITH
THE VERSATILE Z8 PROGRAMMABLE
MICROCOMPUTER. This powerful comput-
er was designed for flexibility and can be used
for various electronic projects. /O Intensive.
Up to 20MHz operation. Download programs
or run EPROM code. Special hardware fea-
tures included. Prices from $125.00. Battery-
backed RAM, X-assembler, and other options
available. CALL FOR FREE BROCHURE.
MJS DESIGNS, INC., 1438 W. Broadway
Rd., Suite B185. Tempe, AZ 85282. (602)
966-8618.
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APPLIANCE REPAIR HANDBOOKS—13
volumes by service experts; easy-to-
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, microwaves, etc.), elec.
housewares, personal-care appliances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $5.90 each. Free
brochure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148. 1-(312) 932-9550.
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TUNABLE 50dB NOTCH FILTERS—for TV.
Can be tuned precisely to required frequency.
Model 23H-Ch's 2-3 (50-66 Mhz) Model
46FM-Ch’s 4-6 plus FM (66-108 Mhz) Model
713-Ch's 7-13 (174-216 Mhz) Model 1417-Ch’s
14-17 (120-144 Mhz) Model 1822-Ch’s 18-22
(144-174 Mhz) $30 each, includes shipping.
Visa, MC, or check. (C.O.D. $5 extra). Fast
delivery, 30 day money back. Quantity prices
to $16. STAR CIRCUITS, P.O. Box 94917,
Las Vegas, Nevada 89193 1-800-535-7827.
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NEW LIT

RADIO FREQUENCY INTER-
FERENCE: How to Find it and
Fix it; book edited by Ed
Hare, KA1GV, and Robert

-Schetgen, KU7G; The Amer-

ican Radio Relay League;
225 Main Street, New-
ington, CT 06111; $15.00
plus $3.00 shipping and
handling ($4.00 for UPS).
if you've ever experi-
enced black bars flashing
across your TV picture in a
rhythmic pattern, a garage
door opening or closing by
itself, a buzz that drowns
out AM stations, a touch-
controlled lamp with a mind

[
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of its own, or anonymous
conversations that inter
rupt music on your stereo
you've experienced radio-
frequency or electromag-
netic interference (RFI/
EMD. This 256-page book
not only explains the me-
chanics of RFI/EMI, but
also provides practical
cures for the problem.
Opening chapters offer
general information on how
to find the interacting
equipment, locate help,
and resolve conflicts. Sub-
sequent chapters discuss
RFI/EMI problems and pro-
vide cures for specific elec-
tronic systems, including
transmitters, televisions,
telephones, amateurradio

28 equipment, stereos and

other audio gear, power
lines and electrical devices,
computers, and auto-
mobiles. The chapter on fil-
ter performance explains
how to select a filter and
provides test results and
performance tables for
dozens of low-pass, high-
pass, powerline, and mis-
cellaneous filters. In addi-
tion, the book also explains
RFI/EMI regulations and
standards, and provides a
copy of the ARRL EMI/RFI
report form, which can be
used to file official EMI/RFI
complaints.

SECRET SIGNALS: The Eu-
ronumbers Mystery; by
Simon Mason. Tiare Pub-
lications, P.O. Box 493, Lake
Geneva, WI 53147; Phone:
414-248-4845; $9.95 plus
$2.00 shipping and han-
dling ($3.00 outside the
u.s.).

If you've ever tuned to
the frequencies outside the
shortwave and ham bands
to the regions allotted to
“fixed" stations, you might
have heard broadcasts
consisting of a single voice
reading out long lists of
numbers in four- or five-dig-
it groups. While explana-
tions for those mysterious
broadcasts have ranged
from commodity prices to

o

THE
ELRONUMBERS

MYSTERY

1 Simas M

.'E'“"—
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lottery numbers, the most
likely explanation is that
they are coded messages
sent to espionage agents.
The end of the Cold War
hasn't ended the transmis-
sion of coded numbers;
they're still being sent, day
and night, over all the
shortwave-radio bands.
This book, written by a man
who has studied the Euro-
pean numbers stations for
years and has monitored
thousands of transmis-
sions in the process, is an
indispensable tool for
tracking those stations
from North America. It in-
cludes numerous traffic ex-
cerpts, identifiers, sched-
ules, and clues turned up
by hearing mistakes in
transmissions. Descrip-
tions of transmissions from
“Bulgarian Betty,”" *'Papa

"November,"" “The Russian

Man,” “Swedish Rhap-
sody,”” and “'The Lin-
colnshire Poacher’ are
included, as is a complete
frequency log with more
than 300 entries that are
listed by frequency and
contain notes on formats
and schedules.

THE HARD DRIVE ENCYCLO-
PEDIA: The Guide to PC-
Compatible Hard Drives; by
Adrian Alting-Mees. Anna-
books, 12145 Alta Carmel
Court, Suite 250-262, San
Diego, CA 92128; Phone:
800-462-1042 or
619-271-9526; Fax:
619-592-0061; $89.00.
Consisting of more than
600 pages in a three-ring
binder and a companion
diskette of utilities, this
book provides a complete
reference on PC-compati-
ble hard-disk drives. The

T 5
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book includes sections on
ST-506, ESDI, SCSI, and
IDE specifications, as well
as a section covering five
other interfaces. Other
sections cover the physical
and electrical charac-
teristics of hard drives, log-
ical encoding schemes,
and file formats. Sections
covering controller param-
eters, hard-disk drives, and
manufacturers include ex-
tensive lists of related infor-
mation. Another section
lists the BIOS hard-drive
tables for many popular
BIOS's, and explains how
to use the utilities on the
companion disk to see the
drive-type tables in your
own BIOS. More than 1600
hard-drive model numbers
are listed by manufacturer,
so that if you have to install
a drive but don't have a
spec sheet, you can locate
the important parameters
in the included tables.

1992 ELECTRONIC TEST AC-
CESSORIES CATALOG; from
ITT Pomona, 1500 East
Ninth Street, P.0. Box 2767,
Pomona, CA 91769-2767;
Phone: 714-469-2900; Fax:
714-629-3317; free.
Specially featured in this
140-page catalog are an
expanded line of oscillo-
scope-probe kits and two
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new lines of test probes
and clips for miniature and
heavy-duty applications.
Also featured are accesso-
ries designed to make test-
ing SMT devices and high-
density leaded compo-
nents easier and more re-
liable. New products in-
clude new IC clip kits,
coax/BNC universal adapt-
er kits. digital multimeter
test-lead kits, cable and
patch accessories, and
jumper kits. ITT Pomona’s
popular selection of jum-
pers and cables, boxes,

plugs and jacks, con-
nectors, adapters, single-
point test clips, and static
control devices are also de-
scribed. An easy-to-use in-
dex is provided to help
readers quickly locate spe-
cific products.

LENK’S LASER HANDBOOK:
Featuring CD, CDV, and CD-
ROM Technology; by John D.
Lenk. McGraw-Hill, Inc.,
Professional Book Group, 11
West 19th Street, New York,
NY 10011; Tel. 1-800-2-
MCGRAW; $39.95.

This new addition to
McGraw-Hill's Consumer
Electronics Series is a
practical reference book
filled with the information
needed to troubleshoot to-
day's laser-based products.
Aimed at service techni-
cians and field-service en-
gineers who work with
laser-based technology.

CONIUMEA ELECTRANICE BKRITA

Lenk’s Laser
Handbook

Foatunng GO, CDY. ana CO-ROMK Tochmolegy

John D. Leak
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the book focuses on vid-
eodisc and compact-disc
players, and CD-ROM
units, using information
that s applicable to all
sorts of laser devices, in-
cluding CD-| (compact-
disc interactive) units. The
book shows precisely how
to repair laser-based equip-
ment and how to pinpoint
trouble in a component or
module. Step-by-step and
circuit-by-circuit examples
are used to explain not only
how laser equipment

works, but also how to ser
vice it.

Opening with a discus-
sion of the basics of CD
players, the book goes on
to explain various tech
niques for encoding and
decoding as well as the
basic principles of optical
readout. Proper operation
and installation are de-
scribed, as are the test
equipment and tools re-
quired for servicing and
maintenance.

Typical circuits for com-
pact-disc and videodisc
players are explored, ac-
companied by schematics,
block diagrams, and a dis-
cussion of the theory of op-
eration. The book also
discusses approaches to
troubleshooting and ad-
justing CD and laser disc
products based on the type
of failure or symptoms of
trouble. R-E

1-800-CALL-EDF

1988 HUF%&KW

Faster, Less Heat
Chem-Wik" Lite pre-

High Purity,
High Quality

vents damage to sensitive
circuit boards. Designed
to respond twice as fast
as conventional braids, its
lighter mass provides
superior thermal conduc-
tivity with less heat, less
contact time, and less
pressure.

Lite Responds

g : 50% FASTER!
= o] ,/ (Based on actual
S A tests performed|
100 .100
Reg Lite

Using pure white rosin
flux applied to the finest
oxygen-free, oil-free pure
copper wire, you're
assured maximum
solderability with no ionic
residue. Chem-Wik
achieves full wetting in
less than one second to
meet the requirements of
MIL Standard 883B
Method 2022.

A Size and Length
for Every Need

Select the exact size to
suit your application.
Always sealed fresh and
contamination-free, and
available in static
dissipative packaging.

Call for a free sample of
cool running Chem-Wik.

Chemtronics

8125 Cobb Center Dr
Kennesaw, GA 30144

00-645-5244
8 E Morgan
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Micromini Toggle Switches. Reli-
ability at low cost. Rated 3A at
125VAC. % "-dia. stem.

SPST. #274-624 ... . ... ... 2.29
SPODT. #274-625 ... . ... ... 2.39
DPDT. #274-626 .. ..... .. 2.59

(1) TO-220 Heat Sink. Ideal for PC
board use. #276-1363 .. ... ... .. 89¢

(2) TO-3 Mounting Hardware. Com-
plete kit. #276-1371 . ... .. .. . 99¢
TO-220 Mtg. Kit. #276-1373 ... .. 99¢

{3) Heat SInk Grease. Assures maxi-
mum heat transfer. #276-1372 .. . 1.59

UL-Listed DVM. Micronta® makes
electronics testing a snap!
Autoranging, 2" LCD digits, bar
graph to spot peaks, data hold to
freeze display, continuity sounder,
diode-check. #22-186 . . ... 69.95

D |1
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THE PARTS PLACE

Try Our Exclusive Postage-Free Parts “Hotline”

Your Radio Shack store stocks over 1000 electronic components, and another
15,000 items are available fast from our Special-Order warehouse. Selection
includes ICs. transistors and diodes . tubes, crystals, phono cartndges and
styh, all sorts of accessories, SAMS - service manuals and MUCH more. You
pay no postage-~we send your order direct to your nearby Radio Shack.

(1) Portable Shortwave Antenna..DX grabber! Chps to portable’s rod an-
tenna. 23-it. wire element stores on pocket-size rael: #27€-1374 . .- . 8.95
{2) Dial Cord Repair Kit. Radio Shack exclusive! Inctudes. six feet of high-
strength dial cord and three tension springs. #274-435 ... .... .. .99¢
{3) 3" Brushless 12VDC Fan. Exclusive! Brushless design and DC operation
make it a great choice for cooling mobile equipment and «ircunts that are

sensitive t0 hum or noise. 27 CFM airflow. #273-243

- 1495

(4) UL-Recognized Power Transformer. Exclusive! 1"0VAC pnmary
Center-tapped secondary provides 12VAC at 1.2A. #273- 1352 54

(1) Double-Shielded, 4 Conduc-
tor Cable. For data or audio. The
best! 30 ft. #278-777 .. ... .. 7.95
(2) Coiled Mike Cable. Replace
CB, ham, marine radio cords. 4 con-
ductors. 5 ft. #278-358 ... .. 2.99

{1) 12 to 3VvDC Motor. Use in solar
power demos. #273-223 ... . ... 99¢

(2) Electret Element. #270-092, 2.99
(3) 12VDC Magnetic Buzzer. A more

pleasing tone! #273-026 ... ... .. 219
(4) “Ding-Dong" Chime. Classy entry
alert. 6 to 18VDC. #273-071 ... .. 8.99

(1) IN914/4148 Switching Diodes.
Popular silicon type. Rated 75 PiV.
#276-1122 ... .. Pkg. of 10/99¢
(2) IN34 Germanium Diodes.
Hard-to-find signal diodes. Rated
60 PIV. #276-1123, Pkg. of 10/99¢

-sﬁmgmi: . —

» .
! @ Us)

(1) Coiled 6-Ft. Test Leads. Why put
up with tangles? #278-750 . . Set/4.99
(2) Posts to BNC. #274-715 ... 8.95
(3) Posts to Bananas. #274-716, 4.95
(4) Stackable Dual Inline Banana
Plug. Versatile! #274-717 . ... ... 2.99
(5) 6-Ft. BNC-to-BNC. #278-964,5.99

PC/XT Experimenter’s Circuit Card. This premium-quality prototyping
board fits a computer’s XT expansion bus connector. Featuras durable epoxy
glass construction and plated-through holes on standard 0.100" centers.
Accepts D-sub connector shown at right. 37/s x 1016 x /16"

#276-1598

Since 1921 Radio Shack has been the place to obtain up-to-date electronic parts
as well as quality tools, test equipment and accessories atlow prices. Nearly 7000
locations are ready to serve you—NOBODY COMPARES

Prices apply at participating Radio Shack stores and dealers. Radio Shack is a division of Tandy Corporation

%

(1) Thermal Fuses. 128° C., #270-1321. 141° C.,
#270-1320. 228° C., #270-1322 . . . . Each 1.19
(2) Thermistor. Resistance is propor-
tional to temperature. #271-110 .. . 1.99
(3) Surface-Mount Resistors. 200
pieces, 15 popular values! Rated s watt,
5%. #271-313 .. ... ... ... .. Set 4.99

IC inserter/Extractor Kit. Why
risk bending or breaking pins on
expensive chips? This kit makes it
easy toinstall and remove any DIP-
style IC from 6 to 40 pins. Both tools
are groundable to prevent static

“zaps”. #276-1581 ... .. .. 6.95

Right-Angle D-Sub 25 Female
Connector. Ideal for use with PC/
XT circuit card at left. Radio Shack
also stocks a big selection of D-sub
and IDC-type connectors for com-
puter hookups. #276-1504 .. 2.49

Radlo Jhaek - -

MERICA'S TECHNOLOGY STORE ~
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BUYER'S GUIDE

| TO DMM'S

Today’s bench DMM gives
you more performance for
your instrument dollar
than ever before.

STAN PRENTISS

THE BENCHTOP DIGITAL MULTIMETER (DMM) IS THE
workhorse test instrument in today's labs and
sevice shops while the handheld DLiM is the fa-
vored vertatile tester in the field. Bench/portable
DMMs have seized the high ground where empha-
sis is on accuracy, resolution and automated test-
ing. Benchtop DMM's are in use for electronic
equipment testing, service, and calibration in
both shop and field. They are also filling important
roles in design departments, scientific labs, and
as components in industrial data acquisition and
automated test systems.

To be classed as a DMM, a meter is usually ex-
pected to be able to make the five basic electrical
measurements: DC and AC volts, DC and AC cur-
rent, and resistance. However, the term DMM now
covers a wide range of instruments from the low-
cost handheld, battery-powered units costing less
than $100 to the AC line-powered bench/portable
units whose base list prices can range from $200
to nearly $2700.

Benchtop DMMss are distinguished from hand-
helds by their rectangular cases and front-face
displays and controls. Their long depth dimen-
sions give them stability on a bench or other flat
surface. Most are equipped with tilt bails to raise
their front faces for easier user reading. Despite
those differences, there is considerable overlap in
features between high-end handheld and low-end
benchtop DMMs.

In fact, some bench-type meters are little more
than repackaged handhelds, and they cannot be
distinguished by looking only at specifications. All
handheld DMM’s are portable, but benchtop
DMM'’s are also portable, and those that are bat-
tery powered can be used conveniently in the field.

Many bench DMM’s have liquid-crystal displays,
typical of today’s handhelds, but most of the high-
end models have vacuum-fluorescent or LED dis-
plays that afford better viewing in subdued light.
These displays can be used because the benchtop
units have less restricted power budgets than the
handhelds.

S0IU0NDB(3-0IpeY ‘2661 A
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How they work

Figure 1 is a simplified func-
tional block diagram of a DMM.
In practice, both AC and DC
voltage measurements are
made by one circuit, and both
AC and DC currents are mea-
sured by another. Typically
there is a separate resistance
measuring circuit.

The latest DMM’s, both hand-
held and bench, include either a
microcontroller (microcomput-
er-on-a-chip) or microprocessor
for various control and self-
check functions. A micro-
processing function block has
been omitted from the sim-
plified diagram, but it would
typically be located between the
analog-to-digital (A/D) convert-
er and the display.

The microprocessor or micro-
controller provides control sig-
nals for the true root-mean-
square (RMS) voltage and cur-
rent converter if the DMM has
one. Bench meters are more
likely to have this feature than
handhelds; thus it is not ex-
clusive to either one. However,
provision for interfacing with
systems is an exclusive bench
DMM feature.

Bench DMM manufacturers
have used a number of different
schemes to convert analog in-
put signals into a digital read-
out. Among them are voltage-to-
frequency, successive approx-
imation, reciprocating re-
mainder, and dual-slope inte-
gration conversion. However,
the most popular scheme in use
today is some form of dual-slope
integration.

Figure 2 is a simplified block
diagram of a dual-slope inte-
grating DMM. Instead of con-
verting voltage to {requency as
is done in other methods. it is
converted to time. The timing
sequence for this technique is
shown in Fig. 3. Switch S1 con-
nects the unknown input volt-
age to the integrator consisting
of input resistor R1 and an oper-
ational amplifier with capacitor
Cl in its feedback loop.

Switch S1 remains in that po-
sition for the integration
period. During this time, C1 is
charged at a rate determined by

R1. At the end of the integration
period, C1 has a charge that is
proportional to the input volt-
age. The op-amp causes the
voltage across Cl to build lin-
early so the charging rate is gov-
erned by the current through
resistor R1.

In the second phase of dual-
slope operation. control logic
switches Sl to connect a refer-
ence voltage to R1 and the input
of the integrator. The reference
polarity is always opposite to
that of the unknown input volt-
age. Two references are used—
one negative and the other
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FIG. 2—SIMPLIFIED BLOCK DIAGRAM of a dual-slope integrating DMM. Switch S$1
connects the unknown voltage to the integrator for the first half of the cycle, and the
reference voltage for the second half. The time to discharge capacitor C1 is converted

to a digital readout.
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positive. At the beginning of the
second phase, the output from
the clock is gated. Capacitor C1
is then discharged linearly by
the reference voltage, and the
clock is stopped when Cl is dis-
charged through zero.

If the unknown input voltage
is doubled, C1 charges up twice
as fast. Since a constant refer-
ence voltage is applied to dis-
charge the capacitor, the dis-
charge rate will be constant.
This means that the time to dis-
charge Cl1 is doubled if the un-
known input is doubled, as
shown in Fig. 3. The accuracy of
the dual-slope technique de-
pends primarily on its reference
voltages. This method is favored
because errors introduced dur-
ing charging are canceled dur-
ing discharge. Some benchtop
DMM A/D converters can now
take 1000 readings per second.
Hewlett-Packard's HP 34401A
DMM can, for example, makes
up to 50 range/function
changes per second.

Figure 4 is a simplified di-
agram of a typical DMM circuit
for measuring both AC and DC
voltage. Many different proprie-
tary circuits are used for true
RMS AC and DC voltage con-
version. As can be seen, the out-
put of the true RMS converter
goes to the A/D converter.

Both AC and DC current can
be measured with the circuit
shown in simplified form in Fig.
5. Again, the range switch block
represents either manual or au-
tomatic range functions. Fuse
Fl can represent two fuses in
series, one rated for low current
values, and the other rated for
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FIG. 4—SIMPLIFIED DIAGRAM of a typical voltage-measurement circuit.
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FIG. 5—SIMPLIFIED DIAGRAM of a typical current-measurement circuit.

high current values. Those pro-
tect the meter against acciden-
tal damage and the user from
shock. The true RMS converter
functions in both the voltage
and current measurement cir-
cuits and, as in the voltage cir-
cuit, the output goes to the A/D
converter.

Several different resistance
measuring circuits can be
found in today’s crop of bench
DMM’s. The most popular are
the constant-current source
and voltage-ratio techniques.
The constant-current source
supplies current to the un-
known resistance value. The
DMM then measures the voltage
drop across the unknown. In
the voltage ratio-method,
shown in simplified form in Fig.
6. there is a voltage source and
an internal divider consisting of
a reference resistor (Ryep) and
the unknown value (Ry). The
value of V. is obtained from
the lower op-amp.

Figure 7 illustrates a conven-
tional 2-wire ohms converter
found in most bench DMMs5. It
is based on a DC constant-cur-
rent source. Figure 8 is a sim-
plified schematic of a four-wire
ohms converter that will elimi-
nate measurement errors intro-
duced by lead resistance in
precision DMMs5.

Alternate or optional battery
power enhances the bench/por-
table meter’s portability and im-
proves its isolation from the AC
line for certain critical measure-
ments. It also ensures the safety
of the user when making cer-
tain kinds of high-voltage and
current measurements. Most
low-cost, battery-powered
bench DMM' use multiple “C”
or “D" cells, or 9-volt transistor
batteries, typically disposable
alkaline. However, the battery
power sources of the higher per-
formance meters are typically
multiple rechargeable nickel-
cadmium (Ni-Cd) cells or sealed
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FIG. 6—SIMPLIFIED DIAGRAM of a typical DMM voltage ratio resistance-measure-

ment circuit.

lead-acid batteries. Manufac-
turers offer power options: 117
or 220 volts, 50 to 60-Hz line,
and/or batteries.

Some bench DMMs have been
designed for dual use as porta-
ble or rack-mounted instru-
ments. Rack mounting is used
in systems applications. The
purchaser can specify the case
style desired.

Available bench DMM'’s

If you examine Table 1, Digital
Multimeter Characteristics, in-
cluded here you will see 3-1/2-
digit bench/portable DMMss list
priced below $200, and higher
performance instruments
priced for more than $2600—a
price spread of better than an
order of magnitude. Those
prices include only the bare nec-
essities such as basic test leads,
power cord, and manuals. Most
DMM accessories such as
probes and carrying cases are
extra expense items.

The basic electrical measure-
ment functions in bench DMM's
are usually supplemented with
special features, many of which
are can also found in the hand-
helds. The most common exam-
ples are diode test and audible
continuity. As stated earlier,
bench models are more likely to
include true RMS AC voltage
and current measurement than
handhelds, and system com-
patibility is an exclusive feature
with the bench models. Many
bench DMM'’s can also display
such math functions as min/
max hold, and provide readouts
in dB and dBm.

With their foeus on accurate
measurement, many DMM's
have only a few of the special
features found in handhelds.

FIG. 8—SIMPLIFIED 4-WIRE ohms con-
verter for eliminating lead resistance er-
rors. Current is supplied by a separate
current source.

The line separating the features
of handhelds from those of
benchtop DMMss is fuzzy, at
least in the $200 to $300 price
price range. Features such as
peak hold, sleep mode, and ca-
pacitance measurement are
more likely to be found on the
handhelds.

But it's worth keeping in
mind that, generally speaking,
you get what you pay for in
bench/portable DMMs. Prices
have been raised on many of the
models that have been on the
market for ten years or more.
However, there is general agree-
ment that you can get more for
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your DMM dollar today than
ever before. This is due, in part,
to the ongoing transfer of ad-
vanced A/D converter IC’s and
microprocessor devices to in-
strumentation, and intense
worldwide competition.

Experts agree that the most
critical parameter in benchtop
DMM's (and the one you should
look at first) is DC voltage ac-
curacy. It can be stated in a
number or ways: * (% of read-
ing + number of least signifi-
cant digits), = (% of reading +
% of range), + (% of reading +
number of counts), and even
parts per million (ppm) of read-
ing as * (ppm of reading + ppm
of range). Regardless of the form
used, it will be given at a spec-
ified ambient temperature, usu-
ally between 18°C and 28°C,
with relative humidity up to
90%.

Accuracy ratings might be
given for periods of one year, six
months, 90 days, or even 24
hours. To cut through all this
complexity, most manufac-
turers give short forms of their
accuracy specification known
as basic DC-voltage accuracy.
That is what we used in our
characteristics table.

After you have checked out
basic DC-voltage accuracy, you
should study the specifications
and literature tobe sure that the
meter you are considering is a
quality product built ruggedly
enough to meet your needs and
includes all of the accepted user
safety and instrument protec-
tion features for that class of
product. Next you might want
to examine the basic AC-voltage
accuracy rating.

A 5-1/2- or 4-1/2-digit DMM
can be expected to offer higher
accuracy and resolution than a
3-1/2-digit DMM, and this
should be kept in mind during
your search. The 1/2 in the spec-
ification of the DMM display re-
fers to the use of the digit 1 in
the most significant digit (MSD)
position. The full scale on a
4-1/2 digit display, for example,
is 9999, but the additional digit
1 permits the display to show a
value that is 100% higher
(19999) in what is known as the
100% overrange condition.

There is a close but not abso-

lute correlation between the
number of display digits and
counts. For example a 3-1/2- dig-
it DMM might have 2000 or
even 3200 counts, a 4-1/2-digit
meter typically has 20,000
counts, but it could have more.
A 5-digit DMM will have
100,000 counts, but a 5-1/2-dig-
it meter would be expected to
have a count of at least 200,000.
Rather than try to define such
confusing designations as a
4-3/4 -digit DMM, it is a lot easi-
er to look for the display count
that we have listed in our selec-
tion table.

As you move upscale in bench
DMMSs, prices rise accordingly.
Therefore, it becomes even
more important to pay atten-
tion to the reputation of the
manufacturer, and inquire
about any guarantees or war-
ranties being offered. Not sur-
prisingly, even some reputable
manufacturers who are willing
to offer 3-year warranties on
their handheld and low-cost
bench DMM?s are reluctant to of-
fer more than a one-year war-
ranty on their most sophisti-
cated bench models. However,
one-year warranties can usually
be extended for a fee. We suggest
that you carefully read and com-
pare specifications, literature,
and any available evaluations of
products before you buy any
bench DMM.

In searching for the bench
DMM best suited to your needs,
you should consider the value of
such features as autoranging
vs. manual ranging. Autorang-
ing automatically determines
the proper range and polarity
for the DMM to display a mea-
surement with the best resolu-
tion. Manual ranging allows
you to override the autoranging
function and make manual se-

ANALOGIC’S DP 100.

lections. While some DMM's
have both, many high-perfor-
mance DMM’'s do not include
autoranging. This is acceptable
because those instruments will
be used in controlled environ-
ments where the ranges of un-
known signals are generally
known.

Measurement capabilities

In addition to basic DC-volt-
age accuracy, you will want to
know the maximum DC voltage
that can be measured without a
plug-in probe, and maximum
DC-voltage resolution. Basic
DC-voltage accuracy will range
from 0.1% in 3-1/2-digit (2000
count) meters to 0.003 % in
5-1/2-digit (200,000 count)
meters. A rating of 1000 volts
maximum DC voltage is com-
monplace in modern bench
DMMs; it will be obtained at the
high end of as many as five
ranges, typically 200 mV, 2V, 20
V. 200 V, and 1000V. Maximum
DC-voltage resolution should
typically be a value of 100 micro-
volts or less.

The AC-voltage specifications
also include basic accuracy,
maximum resolution, and max-
imum (RMS) value without the
use of a probe. Frequency range
in hertz over which AC mea-
surements are valid is another
variable included under AC
volts. Basic AC-voltage accuracy
is typically a fraction of the
DMM’s DC-voltage accuracy; in
some cases it is as much as an
order of magnitude less.

Maximum AC resolution, also
measured in microvolts, typ-
ically matches the values for DC
volts. Maximum voltages for
bench DMMs5 are typically be-
tween 750 and 1000 volts AC
RMS. Expect five AC voltage
ranges comparable to the DC
voltage ranges. The ability to
measure true RMS voltage is a
popular feature for bench



DMMs5s: most bench DMMs5 ei-
ther offer this feature or make
provision for it as an option.

Maximum ratings for AC and
DC current in amperes that can
be measured without a probe
are also important for the bench
DMM user. Don’t be surprised to
find that handhelds have higher
maximum current ratings than
high-performance bench
meters to protect against the
unknown conditions encoun-
tered in making current mea-
surements in the field. They
could be only 2 amperes. How-
ever, you can expect the bench
meter to have better current res-
olution—O0.1 microampere or
better.

Maximum resistance values
that can be read on a bench
DMM are typically 20 megohms
or better, but they could be as

FLUKE’S DUAL-DISPLAY MODEL 45

high as 300 megohms. How-
ever, maximum resistance reso-
lution could be 1 milliohm or
less in the high-end models.
The diode tests and con-
ductance measurement func-
tions are less popular in high-
performance DMM’s.

Special features

Beyond the capability for
measuring the five basic elec-
trical parameters and doing di-
ode tests, many DMM functions
are considered to be special. In
general, with the exception of
system compatibility, none are
exclusive to bench DMMs5.

Because of their normally
controlled working environ-
ments, accuracy and resolution
outrank versatility in the selec-
tion of a bench DMM. It has
been found that specialized
temperature, frequency, and
even capacitance measuring in-
struments are preferred over

ol e
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GOLDSTAR'S MODEL DM-7241

those functions in DMMs used
in labs or shops. Manufacturers
will, however, include these
functions if they find a demand

. for them. But if you don't need

them you could be paying a lot
for a feature with lower perfor-
mance than is obtainable in a
specialized instrument.

By contrast, the handhelds
follow the Swiss Army knife phi-
losophy of stuffing as many
“tools” as is practical in a single
package. Battery conservation
and protection against personal
shock and destruction of the
DMM are, as you might expect,
more important characteristics
in handhelds.

True RMS voltage and cur-
rent: This feature provides
accurate measurement of non-
sinusoidal waveforms such as
square waves, pulses, or the
outputs of silicon-controlled
rectifiers. This function, either
standard or optional, is widely
found in bench DMM3, but less
often found in handhelds. You
can be sure that any DMM with
the true RMS measurement fea-
ture will cost more than a com-
parable meter without that
feature.

System compatibility: Some
bench DMM'’s offer an EIA
RS-232C and/or IEEE-488 in-
terface as either standard or op-
tional features. The RS-232C
interface allows data to be inter-
faced to any serial printer or
computer. The data can be filed,
manipulated, printed, or trans-
mitted by modem. Internal
DMM circuits format the mea-
surement data transmission.
Host computer software per-
mits remote operation of all in-
strument functions.

IEEE-488 (also known as the
general purpose information
bus or GPIB), is a parallel inter-

face bus that consists of eight
bidirectional data lines and
eight signal grounds (three
wires for handshakes between
equipment, and five wires for
management). Some DMM'’s
permit both RS-232C and GPIB
interfaces. Although RS-232C
interfaces are becoming more
popular because of the pro-
liferation of personal computers
in laboratories, the IEEE-488

KEITHLEY’ 01

bus is still widely used in indus-
trial data acquisition systems.

Decibel (dB) and dBM read-
out: DMM' with this function
measure and display the dB
gain or loss of amplifiers, filters
or attenuators. The dBm read-
out is referenced to 1 milliwatt
and 600 ohms.

Offset/relative reference: This
function stores the input in
memory as a zero “reference”.
Any subsequent input is auto-
matically compared to the refer-
ence in memory, and the display
shows the difference (+) be-
tween these two values. It is also
a handy feature for nulling out
test lead resistance or measur-
ing the dB gain for the stages of
an audio amplifier. Relative ref-
erence works in all functions
and ranges, and is a feature
found on high-end handhelds
and low-end benchtops.

HEWLETT-PACKARD’S DEL 34401A
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Frequency or period: Some
DMM’s can also measure fre-
quency or its reciprocal period.
Bench-type DMM’s are likely to
have frequency responses in the
megahertz range, especially if
they have six or more readout
digits. Some DMM’s now have
AC voltage input ranges as high
as 15 MHz and AC current input
to 1 MHz. These can be trans-
lated into period. You will want
to know accuracy, sensitivity,
maximum input, and trigger
level for these measurements.

Temperature measurement:
Some bench DMM’s have the ca-
pability for measuring tempera-
tures with one or more standard
thermocouples or a resistance
temperature detector (RTD).
Here again, the specified ac-
curacy and resolution will be
important in your decision if
you want this feature in your
multimeter.

Continuity beeper and diode
test: Continuity, diode and
transistor checks can be made
quickly on DMM’ with this fea-
ture without looking at the dis-
play. A continuous tone indi-
cates continuity, while a beep
signals a forward-biased diode
or transistor. The beeper is easi-
ly heard in a noisy industrial
environment.

Analogic Corp.

8 Centenial Drive

Peabody, MA 01960

(508) 977-3000

CIRCLE 301 ON FREE INFORMATION CARD

Beckman Industrial Corp.
Instrumentation Products Div.

3883 Ruffin Road

San Diego., CA 92123-1898

(619) 495-3200

CIRCLE 302 ON FREE INFORMATION CARD

B&K Precision

6470 W. Cortland St.

Chicago, IL 60635

(312) 889-1448

CIRCLE 303 ON FREE INFORMATION CARD

Daetron

935 The Queensway, Box 641

Toronto, Ont. Canada M82-5Y9

(416) 676-1600

CIRCLE 304 ON FREE INFORMATION CARD

John Fluke Mfg. Co.

Box 9090, MS 250E

Everett, WA 98206

(800) 443-5853 (800-44-FLUKE)

CIRCLE 305 ON FREE INFORMATION CARD

Min/max hold: DMM’s with
this feature store the highest
and lowest readings, permitting
you to monitor a signal for sec-
onds, or even days. Collected
average values during the
period are calculated and dis-
played, and when the recording
period ends, you can examine
the readings at your con-
venience. Overloads or manual
stop/starts won't erase memory
until you give the command.
Min/max recording is possible
when measuring AC and DC
voltage or current, and resis-

B&K PRECISION’S MODEL 2833

tance. This feature is also found
on some handheld meters.
Analog Bar Graph: The ana-
log bar graph is a segmented
analog needle simulator. It per-
forms the same role as a VOM
needle, while eliminating the
mechanical/inertial distortion

BENCHTOP DMM SOURCES

Goldstar Precision

13013 E. 166 St.

Cerritpos, CA 90701

(213) 404-0101
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Hewlett-Packard Company

19310 Pruneridge Ave.

Cupertino, CA 95014

(800) 752-0900
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Keithley Instruments, inc.

28775 Aurora Road

Cleveland, OH (216) 44139

(216) 248-0400
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Kenwood USA Corp.

2201 E. Dominguez St.

Long Beach, CA 90810

(213) 639-4200
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Leader Instruments Corp.

380 Oser Ave.

Hauppauge, NY 11788

(516) 231-6900 (800) 645-5104

CIRCLE 310 ON FREE INFORMATION CARD

inherent in a needle’s move-
ment. This feature is not widely
available in bench DMM’5.

Sleep mode: This feature au-
tomatically shuts off power if
you forget or if no measure-
ments are taken for a specified
length of time, say 60 minutes.
This conserves battery life. It is
found in some battery-powered
bench meters.

Peak hold: This feature is
useful for recording transients
as low as 1 millisecond, es-
pecially from intermittent
power lines or connections.
This mode can also be used to
measure the plus and minus
peak values of sine waves up to
about 450 Hz. It permits easy
measurement of both peak line
voltage and line current in
power supplies and electrical
equipment. However, it is rarely
found on bench DMMs5.

Data hold: This feature is
known by different proprietary
names such as “touch hold” or
“probe hold.” It allows you to
keep your eyes on the probes
and on the circuit under test.
The DMM'’s microcomputer de-
termines when the input signal
is steady. alerts you with a beep,
and then captures and holds
the measurement on the display
until you are ready to view it. It

Prema Precision Electronics Inc.

4650 Arrow Highway

Building E-5

Montclair CA 91763

(714) 621-7292

CIRCLE 311 ONFREE INFORMATION CARD

Protek Inc.

P.O. Box 59
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(201) 767-7242

CIRCLE 312 ON FREE INFORMATION CARD

Simpson Electric Co.

853 Dundee Ave.

Elgin, IL 60120

(708)697-2260

CIRCLE 313 ONFREE INFORMATION CARD

Triplett Corp.

One Triplett Drive

Bluffton, OH 45817

(419) 358-5015

CIRCLE 314 ONFREE INFORMATION CARD

Yokogawa Corp.-America

2 Dart Road

Newnan, GA 30265

{404) 253-7000

CIRCLE 315 ON FREE INFORMATION CARD



automatically updates with
each new measurement.

Reading spec sheets

Manufacturers' specification
sheets can be quite confusing
because they do not follow a uni-
form format. They can be es-
pecially intimidating for the
first time DMM buyer trying to
decipher the baffling termi-
nology. The wise buyer should
understand such terms as
CMR, NMR, and RMS, average,
and peak AC readout.

Definitions of some of the
commonly used terms in DMM
specificastions sheets will be
helpful to you. Remember that
the manufacturers are trying to
attract your attention to their
instrument’s more glamorous
features which may or may not
be something you need. So bro-
chures do not necessarily rank
the qualities that are of most
importance to you in any logical
order. The burden for interpret-
ing these specifications falls on
you, the prospective buyer and
user. But this also holds for a lot
of other purchases such as ap-
pliances, automobiles or home-
entertainment products.

Noise is an especially severe
problem in DMMs due to their
high accuracy, resolution, and
sensitivity. DMM’s used in sys-
tems are more susceptible to
noise than those used just in
isolated measurement applica-
tions. Long signal leads and
‘coupling between adjacent sig-
nal leads compound the prob-
lem in systems.

Noise can be defined by its ori-
gin relative to signal input lines
on the DMM. Normal-mode
noise enters with the signal and
is superimposed on it. Com-
mon-mode noise is common to
both the high and low signal in-
puts. Common mode noise be-
comes normal-mode noise
when it flows into the DMM’s
signal inputs.

Normal-mode noise ori-
ginates from power-line pickup,
electromagnetic fields or even
from within the device being
measured. Noise can be sin-
usoidal, spikes or white noise.
There are two techniques used
to reduce normal-mode noise:
integration and filtering. Inte-

%

- #
P

TRIPLETT’S MODEL 4800

gration stretches the measure-
ment out over a fixed period of
time during which amplitude
variations are averaged out. If
the integration period includes
a sufficient number of periodic
noise cycles, the noise will be
averaged out.

Filtering slows down the con-
version process or measure-
ment speed so it is used
judiciously. Integration does a
better job of rejecting line-re-
lated noise, and filtering is bet-
ter for broadband noise.

Common-mode rejection
(CMR) is a measure of the
change in output voltage when
both inputs are changed by
equal amounts of AC and/or DC
voltage. It is the measure of an
instrument’s ability to cancel
undesirable signals entering
the measurement circuit be-
tween the input and ground. A
reasonable value for CMR in a
bench DMM is 100 volts DC or
peak AC from any earth input.

Normal-mode rejection (NMR)
is a logarithmic measure of at-

tenuation of normal-mode
noise components at specified
frequencies in dB. For an ampli-
fier used in instrumentation,
the normal-mode signal is the
actual difference signal being
measured. This signal often has
noise associated with it.

DC voltage uncertainty =
((ppm of reading) X (measured
value) + (ppm of range) X
(range used))/1,000,000.

Percent uncertainty = (ppm
uncertainty)/10,000.

AC voltage uncertainty = [%
of reading) X measured value)
+ (% of range) X (range
used))/100.

Crest factor (CF) expresses
the waveform’s peak value ratio
to that of its RMS value. Crest
factors in true RMS meters ac-
tually specify their dynamic
ranges.

Self-test: DMM's with a micro-
processor-controlled self-test
feature usually run through
this routine when they are
turned on and the results show
up on the display as segments
that appear as rapidly as four
times per second.

Self-check capability is ex-
tremely important for the as-
surance of accuracy and con-
tinued calibration to laboratory
or international standards. Nev-
ertheless, all DMM's, even those
with this feature should be re-
calibrated at least once a year
for maximum accuracy and re-
liability.

Imput impedance is the com-
bined AC and DC resistance at
the input of the DMM. An input
impedance of 10 megohms or
better virtually eliminates mea-
surement errors caused by load-
ing in most circuits.

The outstanding charac-
teristics of bench-type DMM'’s
have been highlighted primarily
on a basis of published specifi-
cations and unusual features.
In an evaluation section that fol-
lows we have selected a cross-
section of available benchtop
DMM’s and discussed some of
their outstanding features. All
of the bench multimeters dis-
cussed in this article are capa-
ble of making the five basic elec-
trical measurements: AC and
DC voltage, AC and DC current
and current.
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Selected reviews

Analogic offers the DP100,
with a 5-1/2-digit LCD display
capable of measuring voltage
currentand resistance. [t is also
a frequency counter capable of
measuring up to 25 MHz as well
as an RTD temperature meter.
The portable DP100 is powered
from both built-in rechargeable
batteries and the AC line. It of-
fers £0.003% basic DC-voltage
accuracy, 0.1-microvolt sen-
sitivity and the ability to mea-

-sure true RMS AC voltage and

current, and 2- or 4-wire resis-
tance. The DPM includes
RS-232C compatibility or op-
tional IEEE-488.2 converter.

B&K Precision offers three
bench DMM'’s all capable of
making the five basic measure-
ments—AC and DC voltage and
current, and resistance. The
model 2831A is a 3-1/2-digit
meter with a LED display that
also offers continuity checking
and diode test. It has a 0.1%
basic DC-voltage accuracy rat-
ing. The model 2833 with a
4-1/2-digit LCD display, features
true RMS voltage and current
measurement. It has basic
0.05% DC-voltage accuracy.
Other features include audible
continuity check, diode test,
data hold, dBm readout, and
frequency measuring.

The B&K model 2832, with a
3-1/2 digit LCD display, mea-
sures capacitance. It’s basic DC-
voltage accuracy is stated at
0.5%. Other features include
audible continuity check and
diode test. This DMM can be
powered from the AC line or six
“C” cells.

Beckman Industrial Corp. of-
fers two 3-1/2-digit bench/ por-
table DMMs with LCD displays,
the models 350 and 360 B. Both
are packaged in similar cases
with a front-panel rotary func-
tion switch, and both have
basic 0.1% basic DC-voltage ac-
curacy and 22-megohm input
impedance. In addition to the
five measurement functions,
the meters provide audible con-
tinuity checking and diode test-
ing. The model 360 offers true
RMS AC voltage and current
measurement as well as temper-
ature measurement with a type
K thermocouple. Both meters

are powered by six “D” cells and

are built for field use.

John Fluke Mfg. Co. offers a
family of seven bench/portable
DMM’ with 3-1/2 to 5-1/2-digit
displays. Some also offer diode
test and others measure con-
ductance. There is, however,
considerable variation in the
special features offered. The
3-1/2-digit model 37 has a basic
DC-voltage accuracy of 0.1%
and the 5-digit model 45 has a
basic DC-voltage accuracy of
0.02%. The model 45 has a dual
vacuum-fluorescent display
and it can measure frequency
and display dB and dBm. [t also
has the min/max hold feature.

Fluke is also offering two
5-1/2-digit models in the 8800
series, the 8840A and 8842A.
The 8840A offers 0.005% basic
DC-voltage accuracy, while the
8842A has 0.003%. Both fea-
ture optional true RMS AC volt-
age and the ability to measure
frequency to 100 kHz.

Goldstar Electronics offers
the DM-7241 with a 4-1/2-digit
LCD display. It has a basic DC-
voltage accuracy of 0.05% and a
resistance range to 20
megohms.

Hewlett-Packard offers four
benchtop DMM's. The
HP34401A has a 6-1/2-digit vac-
uum-fluorescent display and
features true RMS AC voltage
and current measurement. Re-
sistance is measured in ohms
with 2- and 4- wire circuits. In
addition, the model 34401A
measures frequency, period,
and continuity, and can do di-
ode tests and DC:DC ratios. DC-
voltage accuracy is given as
0.0035% while AC-voltage ac-
curacy is 0.06%. The meter's
bandwidth is 3 Hz to 300 kHz.
Its math functions include null,
min/max average, dB and dBm
readout, and limit test. Both the
IEEE-488.2 and RS-232C inter-
faces are standard.

Keithley Instruments offers
five bench/portable DMMs. The
model 2001 has a 7-1/2- digit dis-
play and a rated basic DC-volt-
age accuracy of 0.0007%. Basic
AC-voltage accuracy is given as
0.03%, and bandwidth is 1 Hz
to 2 MHz. The 2001 can mea-
sure resistance values from 1
micro-ohm to 1 gigohm. It takes

2000 readings per second with
4-1/2-digit resolution, 300-500
with 5-1/2-digit resolution, and
between 45 and 200 with 6-1/2-
digit resolution.

The 2001’s standard mea-
surement functions include AC
crest factor, frequency from 1 Hz
to 15 MHz, true RMS, and peak
and average AC. It also makes
DC in-circuit current measure-
ments, and offers simultaneous
displays. Options include a ten-
channel scanner. GPIB
(IEEE-488.2) output is stan-
dard.

Kenwood USA Corp. offers the
model DL-712 that has both
manual and autoranging.
Other standard features of the
DMM include diode test, data
hold, and continuity checking.

Leader Instruments’ model
856 has a 4-1/2-digit LED dis-
play which includes a bar
graph. Equipped with auto-
ranging, it measures true RMS
and frequency. The 856 also
does diode test and continuity
checks, displays dB and dBm,
and makes data comparisons.
Its basic DC-voltage accuracy is
0.05%.

Simpson Electric offers four
4-1/2- and 3-1/2-digit benchtop
DMM’s. They all feature true
RMS AC measurement. The
4-1/2-digit 460-6 offers Ni-Cd
battery/AC-line operation and
0.07% DC volts accuracy. The
467-2, a 3-1/2-digit DMM, has
peak hold.

Triplett Corp. offers the model
4800, a 4-1/2-digit benchtop
DMM with true RMS readout.
Its features include data memo-
ry, peak hold, dBm readout, au-
toranging, temperature mea-
surement, and diode test.

Yokogawa offers the 5-1/2-dig-
it models 7551/7552 and the
6-1/2-digit models 7561/7562.
They are rated for basic DC-
voltage accuracies of 0.005%
and 0.003 %, respectively. These
DMM's can be calibrated with
external signals. The 7552 and
7562 offer RMS AC measure-
ment, while the 7551 offers AC
mean measurement. The 7552,
however, offers both frequency
measurement and a 20-ampere
range. The RS-232C or
IEEE-488 interfaces are stan-
dard on all these models.  R-E




MOST SMALL BANDS USUALLY HAVE
such-a hard ti ’q(»gg'y{ng for
travel ‘and it;-sg

J its that
their sho ust any type
of sophisticated lighting. The
lights provided by the clubs and
bars where they play do little to
showcase a band’s talent. With
the MIDI (Musical Instrument
Digital Interface) light control-
ler presented here, that can all
end. A simple microprocessor
with a handful of components
can transform their act into a
full fledged “concert.” Every-
thing that is needed to syn-
chronize lights and music
already comes out of the MIDI
port of MIDI keyboards. This cir-
cuit will make use of that infor-
mation and enhance the show.

MIDI is a communications
protocol originally created for
interfacing synthesizers and
other electronic devices. It has
evolved into a communications
standard that is used in all
phases of audio and video pro-

AIDI
LIGHT

CONTROLLER

Our MIDI light controller can
turn an ordinary musical performance

duction. MIDI allows devices to
talk to each other with different
types of control and data values.
The values can be either
CHANNEL, SYSTEM, REAL-TIME, OT
SYSTEM EXCLUSIVE messages.
MIDI communication is
achieved through multi-byte
messages, each consisting of
one status byte followed by one
or two pata bytes. Real-time and
exclusive messages are excep-
tions to that rule.

Two types of data bytes are
sent over the MIDI cable, status
and pAra. Status bytes are eight-
bit binary numbers in which
the most-significant bit is set to
“1.” A status byte sets the func-

into a concert!

tion of the data bytes that follow
it, and a new status byte is re-
quired for each new action. The
MIDI specification also outlines
RUNNING sTaTus. That defines
the action for all data bytes that
follow a status byte, until a new
status byte is sent. That way
more information can flow
down the cable. Data bytes are
eight-bit binary numbers in
which the most-significant bit
is set to “0."

The MIDI light controller pre-
sented here reacts to NOTE ON.
NOTE OFF., START. sTOP. and
CONTINUE status bytes. The data
bytes are used to determine
which light to control and how
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FIG. 1—SCHEMATIC OF THE MAIN PROCESSOR BOARD. The MIDI signal is fed in

through an optocoupler ({C8) to the microcontroller (IC1).

to respond to different condi-
tions on the MIDI. [t can operate
on any of the 16 MIDI channels,
and will respond to note infor-
mation from octaves 1-8. The
MIDI light controller is user-
configured. You have control
over whether the lights will
latch, toggle, or stay off in reac-
tion to note information on the
MIDI by setting the ouTPuT TYPE
keyboard selection.

When a stor command is re-
ceived (sTor. sTART, and
CONTINUE commands syn-

chronize all elements of a MiDI
system), the lights can either all
go off, all go on, or light selec-
tively, depending on the user’s

STOP DEFINE parameters. That is
useful for creating a “scene” be-
tween songs and during breaks
on stage. The CONTROL OCTAVE
determines which range of
notes will be used to control the
lights. The operating channel is
set by selecting CHANNEL DEFINE.
The message CHANGE CHANNEL #
will be displayed on line 1. Line
2 will toggle between “1” {(chan-

nels 1-8) and “2" (channels
9-16). You must select 1" or “2"
for the desired range of chan-
nels (1-8 or 9-16) and select the
desired channel.

The lights are controlled by
note information on the MiDL
They can respond to actual
notes of a song or notes that are
placed in the sequence specifi-
cally for the light controller. To
use existing notes, you would
select the channel and octave
from the sequence. and enter
them on the keyboard. If the
lights are to be controlled by a
separate track, you would enter



the note information for each
light, keeping all notes in one
octave. Timing and syn-
chronization is provided by a se-
quencer. (A sequencer is any
instrument that can store and
read back MIDI data.)

The light controller will also
work directly from a keyboard
without the aid of a sequencer
by connecting a keyboard'’s
MIDI output to the jack on the
light controller. As you play the
keyboard, the appropriate
lights will illuminate.

The circuit

Figure 1 shows a schematic of
the main processor board. The
MIDI signal is fed in through
IC8, an HP 6N138 optocoupler.
Any optocoupler can be used as
long as it has a rise time of less
than 2 microseconds, and can
turn on with less than 5 mA.
The MIDI signal has the follow-
ing operating specifications:

31.25-kHz baud rate,
asynchronous, 1 start bit, 8
data bits, and 1 stop bit, with a
period of 320 microseconds per
serial byte. The signal is well
suited to the serial portion of
the Intel 80C32 microcontroller
(IC1) that has built-in transmit
and receive serial ports, 128
bytes of internal RAM, two inter-
rupt lines (each with program-
mable priority), and external
memory addressing capability
up to 64K. The CMOS version of
the 8032 was used because of
its higher speed and lower
power consumption.

The output of optocoupler
IC8 enters the serial receive port
(pin 10) of microcontroller IC1.
Software in the 27C64 EPROM
(IC3) controls port setup and
baud-rate selection. At power
up, a small reset circuit (R3, D2,
and C3) initializes the micro-
controller. An oscillator is made
up of a 12-MHz crystal (XTAL1)
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SOLDER-SIDE FOIL PATTERN for the light controller.

and two 30 pF capacitors (Cl
and C2).

The address and data buses of
the microcontroller are multi-
plexed. To remove the low-order
address information, a
74LS373 8-bit latch is used.
The 74LS373 is strobed with
the ALE (ADDRESS LATCH ENABLE)
signal from the microcontroller,
and address data is removed.
The 27C64 EPROM (IC3) is used
ta store program data. The
EPROM is enabled by the micro-
caoantroller’s PSEN (PROGRAM
STORE ENABLE) line.

The keyboard and LCD cir-
cuits both require an address
signal to interact with the data
bus. A 74LS138 (IC4) is used to
generate a signal when certain
addresses are reached (1000h,
2000h, 4000h, 6000h...). The
keyboard is mapped at external
address 2000h. The keys are
scanned by the 74C922 key-
board controller chip, IC5. All
keyboard action, including de-
bouncing, is handled by IC5.
The scan rate is controlled by
C4, and debouncing by C5.

The LCD is mapped at exter-
nal address 8000h. An Optrex
LTN211 two-line LCD module is
used to display current channel
and mode information. Also,
user-definable selections are
displayed there. Function data
is written to the module at ad-
dress 8000h, and display data is
written at 8200h. Address selec-
tion and read/write functions
are established by IC6, a
74LS00. Contrast of the LCD is
altered by R21. Output from the
microcontroller is on port 1,
pins 1-8. A resistor network,
R30, is used to pull-up output
lines. The lines drive the Triac
and LED sections.

Figure 2 shows the high-
power output section of the
light controller. Eight identical
drivers are used to control the
output channels. An output
from IC1 is passed through a
1N914 diode and a 120-ohm re-
sistor that drives an MOC3010
Triac-driver optocoupler. Out-
put from the optocoupler is sent
to a high-power Triac. The cir-
cuit is designed with 6-amp Tri-
acs, which are fused at 5 amps
far added protection. The 120-
volt AC input to the Triacs must
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FIG. 2—HIGH-POWER OUTPUT SECTION. An output from the microcontroller is
passed through a 1N914 diode, a 120-ohm resistor, an MOC3010 Triac-driver op-
tocoupler, and finally to a high-power Triac.

be connected to a circuit that
can handle the current. Power
consumed by the light control-
ler at 120 volts AC with all eight
channels operating at full power
is 4400 watts—that’s almost 40
amps! Most household wiring is
15 or 20 amps per circuit break-

er, so the AC input should be
separated into multiple circuits
to control that much power.
Figure 3 is the LED display
section. It's used to indicate
which output channel is active.
It also helps you set up MIDI se-
quences without having to

hook up any external lights.

A clean 5-volt DC power
source is required for the light
controller. The author used a
self-contained 5-volt supply
that includes a built-in trans-
former, rectifier, and regulator.
The supply accepts a 120-volt
AC input and outputs 5-volts
DC. You can use a similar sup-
ply if you like, although they are



more expensive. Otherwise any
5-volt supply will do.

Software

Software for the light control-
ler is interrupt-driven. Upon re-
ception of MIDI data, an
interrupt is generated. The soft-
ware jumps to the interrupt
routine for the serial port. First
the interrupt is cleared. then
the byte is placed in the receive
buffer. As more data comes in, it
is buffered. The keyboard also
generates an interrupt any time

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

R1, R4—220 ohms

R2—280 ohms

R3—10,000 ohms

R5, R6, R8, R10, R12, R15, R17, R19,
R22-R29—120 ohms

R7, R9, R11,/R13, R14, R16, R18, R20—
180 ohms

R21—5000 ohms, potentiometer

R30—1K x 8 SIP resistor

Capacitors

C1, C2—30 pF, mica

C3—10 uF, 16 volts, electrolytic

C4—10 pF, tantalum

C5—1 uF, tantalum

Semiconductors

1IC1—80C32 microcontrotter

IC2—74LS373 8-bit latch

IC3—27C64 EPROM

1C4—74L.5138 3-to-8 demultiplexer

IC5—74C922 16-key keypad encoder

IC6—74LS00 quad NAND gate

IC7—74LS244 octal buffer/line driver

1C8—6N138 optocoupler

1C9-1C16—MOC3010 optoisolator

D1-D10—1N914 diode

TR1-TR8—any 6-amp Triac in a T0-220
case

LED1-LED9-—Chassis-mount light-
emitting diode, any color

Other components

XTAL1—12-MHz crystal

F1-F8—5-amp fast-blo fuse

P1, P2—10-pin header strip

S01, 502—10-pin header socket

J1—5-pin DIN socket

Miscellaneous: inverter (for use with
LCD backplane, see text), 5-volt
power supply (see text), project case,
grounded AC linecord, 8 grounded
AC outlets, wire, solder, etc.

Note: The following items are avail-
able from Audio Visual Imagery,
P.O. BOX 332, Randolph, MA
02368:

e PC board—$35.00
® Programmed 27C64 EPROM—
$10.00

A diskette with the sample files will
be included with any order. Please
add $1.50 S&H to any order. MA res-
idents must add 5% sales tax.
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FIG. 3—LED DISPLAY SECTION. These LED’s will indicate which output channel is

active without having to set up the full-power lights.

a key is pressed. As in the serial
section, first the interrupt is
cleared.

The main monitor loop of the
program simply tests to see if
data is in the receive buffer or
the keyboard flag is high. If data
is in the buffer, the byte is
checked for a high MSB indicat-
ing a status byte. If it is a status
byte, the status register is up-
dated. The status will then re-
main until a new status byte is
received. The program then
continues the main monitor
loop. If the byte is data, it is ex-
amined to determine the action
to be taken. Depending on the
current user-set mode of the
controller, a light will be turned
on, a light will pulse, or nothing
will happen. If the data turns
out to be bad, it is flushed.

After examining the data and
acting upon it, the main
monitor loop is resumed. When
the key flag is high, the data in
the temporary buffer is exam-
ined. The action desired is
stored in the appropriate regis-
ter. The main monitor loop is
then resumed. All user-defined
actions are entered on the key-
board As options are entered,
the LCD displays the choices
available. The option being de-
fined is displayed on the top
line, and the selections are cy-
cled through. Press the key for
the desired action. If more infor-
mation is needed for the chosen
item, it will be presented on the
LCD. The source code for the
EPROM and some sample files
to run on a sequencer are avail-

able on the RE-BBS as a self-
unarchiving zip file called
MLC1.EXE. A programmed
EPROM is available from the
source mentioned in the Parts
List.

Construction

The PC board for the light
controller can be made using
the foil patterns we've provided,
or it can be purchased from the
source mentioned in the Parts
List. A parts-placement di-
agram is shown in Fig. 4. Notice
the row of pads to the left of the
Pl header that divides the board
down the center; the board can
be cut there if you want to re-
motely locate the power section
of the board and then run low-
voltage wiring between the two
sections.

If you are going to cut the
board in two, do it before stuff-
ing it, as it will be easier. Install
the components according to
Fig. 4, and check your work as
you go. The pads marked “INV”
on the board are for a voltage
inverter (see parts list), if used.
It that generates the proper volt-
ages for the backlight on the
LCD if the LCD you use has one.
If it does have a backlight, and
you wish to use it, install the
inverter and connect the LCD’s
backlight terminals to the pads
marked “BL" on the board.

Any kind of case will do for
this project, as long as every-
thing fits inside—keep in mind
the power supply you will use
and be sure to leave room for it.
If you use a metal enclosure be
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FIG. 4—PARTS-PLACEMENT DIAGRAM. The PC board can be cut down the row of
pads to the left of the P1 header if you want to run low-voltage wiring between the two

sections.

sure to ground it to the AC safe-
ty ground as shown in Fig. 2,
and also properly ground all
eight AC outlets.

As a reminder, the light con-
troller can output about 5 amps
per channel, and any wire com-
mon to all eight outputs must
carry about 40 amps. The con-
troller’s internal AC wiring must
therefore be chosen accordingly.
Also, if your house wiring is
rated 15 or 20 amps per circuit
breaker, the AC input to the
controller should be separated
into at least two circuits. Figure
5 shows the current version of
the PC board.

Testing

To test the light controller,
simply adjust R21 to the middle
of its range, and apply a clean 5-
volt DC power source to the cir-
cuit. A message will appear on
the LCD. Adjust R21 for the
best-looking display. Plug a
MIDI cable into the mipi IN jack
(J1) on the light controller. The
other end should be placed in
the outpuT jack of a sequencer
or the THRU jack of a synthesizer.
(If you're not using a sequencer,
connect it to the outpuT jack of

the keyboard.) At power up, the
light controller is on MIDI chan-
nel 1. Make sure your MIDI
equipment is sending notes out
on channel 1. As notes are sent,
LEDI1 will light, indicating that
data is being sent over the MIDI.
As notes are received and exam-
ined, the appropriate LED(s)
will light (as long as the notes
are in the coNnTROL OCTAVE of the
light controller).

If the circuit does not work,
check the supply voltage. Make
sure XTAL1 is oscillating. Check
for a 1-microsecond reset pulse
on pin 9 of IC1 at power up. If
the reset circuit does not pro-
duce a pulse, the circuit will not
start up. At power up, the eight
LED’ should light and then ex-
tinguish. If that does not hap-
pen and the clock and reset
circuits are working, check the
wiring of the LED’s and the Tri-
ac section. If nothing happens
still, the problem is with the mi-
crocontroller. Check the wiring
of the ADDREss and pata bus.
The circuit will function with-
out the keyboard and LCD sec-
tions. If the circuit seems to be
working (responding to MIDI
notes, turning on LED’s) but

the keyboard and/or LCD do not
respond, check the wiring of
IC4 and IC6. Check for REaD and
WwRITE (RD and wr) signals from
IC1, pins 17 and 18 respectively.

Along with source code and
HEX data for the EPROM, sam-
ple songs are provided in the zip
file on the RE-BBS. (The sample
files are also included with any
order from the source men-

i iy

s W”W .
FIG. 5—THE CURRENT VERSION of the
PC board, shown here with all parts in-
stalled.

tioned in the Parts List.) Three
samples are provided in both
* 'WRK and *.MID formats that
will help you get started. The
songs were set up using a
Roland MT-32, Cakewalk 3.0,
and our MIDI Light Controller.
The MIDI Light Controller and
knowledge of your sequencers
operation will provide you—and
your audience—with a great
looking show. R-E




commerc:ally made solid-state o
relays when you can make your own L
solid-state relays at a fraction of the price?

SOLID-STATE RELAYS MAKE IT A
cinch to connect digital logic to
the nasty world of 115 volts (or
more). These handy little de-
vices make it possible for a bat-
tery-cperated supply to turn on
100-watt light bulbs, 10-horse
power motors, a lawn sprin-
kling system, or almost any-
thing else you can imagine.

Solid-state relays, or SSR’s,
usually consist of an op-
toisolator and a Triac, which is
used as an AC switch. There are
many SSR variations such as
those using reed relays in place
of the optoisolator, and those
using SCR’s instead of Triacs,
but most consist of less than a
dozen parts.

Solid-state relays can provide
isolation from 2 to 7.5 kilovolts
and can drive tens of amps.
They're usually offered in a plas-
tic-filled cube with a heat sink
on the bottom and screws for
attaching the four wires—
nothing could be simpler.

There are three common com-
plaints with SSR’s: First is the
cost—twenty dollars apiece is
about average. Second is the
fact that they can't be repaired.
When SSR's go bad, the fix could
usually be a two-dollar Triac,
but you can’t get inside the plas-
tic potting compound to repair
it. Third is the fact that most
SSR’s made in large quantities
are usually rated at about 10
amps. Who wants to pay for a
ten-amp relay when all he needs

RODNEY A. KREUTER

is a two-amp relay? Besides, the
larger the Triac, the larger the
leakage currents.

There is hope for readers of
Radio-Electronics, however.
Using all new parts, the solid-
state relay presented in this ar-
ticle can be built for less than
eight dollars. An added bonus is
that it can be repaired if any-
thing goes wrong.

Operation

The basic operation of a solid-
state relay is much like a switch
that is controlled by an input
voltage or current. That is illus-
trated in Fig. 1. Keep in mind
that this switch can only be
used for AC voltages because it
will “latch up™ on DC. (A Triac
will turn off only when the cur-
rent drops to zero.)

Our SSR circuit is shown in
Fig. 2. Diode DI provides pro-
tection in case you connect the
input backward. Resistor R1
limits the input current. If you
would like to use an SSR that
requires a large input voltage (to
increase the noise immunity)
you can make R1 a large value. If
you make R1 470 ohms, the re-
lay will need about 12 volts to
turn on. The power rating of R1
is a function of the maximum
input voltage. For inputs up to
10 volts, a 1-watt resistor is
needed.

The voltage across Q1's collec-
tor-emitter junction is almost
constant (with a minimum in-

put of three volts) at 1.75 volts
(typical LED voltage) plus 0.7
volts (typical Vgg), or 2.45 volts.
The voltage across R1 will there-
fore be the input voltage minus
about 2.5 volts.

The minimum input voltage
needed to turn on the SSR is a
function of the minimum LED
current (the LED inside IC1)
and Rl. The minimum for the
MOC3010 is 15 milliamps. That
works out to an input voltage of
about 4 volts using the compo-
nents shown. You can reduce
the minimum voltage needed by
decreasing R1 or by using an op-
teisolator that requires less
LED current. Since the LED
needs about 1.75 volts across it
before it begins to emit light,
operation below three volts isn't
practical. The maximum cur-
rent through the LED is set by
resistor R2.

When the voltage across R2
reaches about 0.65 volts, Q1 be-
gins to conduct, shunting cur-
rent from the LED. The result is
that, although the current
through R1 rises as the input
voltage rises, the current
through the LED stops increas-
ing at about 15 milliamps. The
minimum LED current, there-
fare, is not the minimum cur-
rent you can pass through the
LED: rather it is the minimum
LED current that will operate
the Triac.

Probably the most misun-
derstood aspect of solid-state re-
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FIG. 1—A SOLID-STATE RELAY is much
like a switch that is controlled by an in-
put voltage or current.

you can use a transistor to pro-
vide a current sink as shown in
Fig. 5.

Zero-voltage switching

Some of the newer SSR’s pro-
vide zero-voltage or zero-cross-
ing switching. In normal opera-
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FIG. 2—SSR C|RCUIT Diode D1 protects the unit if you connect the input backward,

and R1 limits the input current.

lays is that the input require-
ment is really current, not
voltage. That means that the
driving circuit must be able to
supply the current necessary to
operate the LED in the SSR. In
the example shown, the current
is about 15 milliamps. The cur-
rent can come from a current
source as in Fig. 3 or a current
sink as in Fig. 4. Most circuits
can sink more current than
they can source. For example,
TTL can source only one milli-
amp or so, but it can sink 10 to
15 milliamps. If you must use a
logic family that can’t source or
sink much current, such as the
output of most computer ports,

+
DRIVE g
CIRCUITY CURRENT

s

FIG. 3—THE INPUT REQUIREMENT of
an SSR is current. Here the driving cir-
cuit is shown as a current source.

+|

+ -
DRIVE [ CURRENT
CIRCUITR ™= -

S ER] %
FIG. 4—THE DRIVING CIRCUIT is shown
here as a current sink.

tion the trigger side of the relay
is totally asynchronous to the
AC side. That means that a trig-
ger could occur during any part
of the AC sine wave. If the trig-

FIG. 5—IF YOUR CIRCUIT can’t ;ource
or sink much current, use a transistor as
a current sink.
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ger occurs near a peak (90 or
270 degrees), a large current
will flow into the load almost in-
stantly. That creates a lot of RFI
(radio frequency interference)
and also is very hard on the fila-
ment of ordinary light bulbs. In
order to prevent that, zero-
crossing SSR's accept the trig-
ger at any time but delay turn-
ing on the ACload until the next
time the AC voltage passes
through zero volts.

Safety

Building an SSR requires
putting 110 volts on a printed
circuit board. From an electrical
point of view, that can be per-
fectly safe. However, it's proba-
bly a good idea to cover all
printed circuit runs on the 110-
volt side of the PC board with
silicone sealer. Also, try to use
only isolated Triacs (where the
case is electrically isolated from
the Triac), and ground the heat
sink to the AC safety wire
(green, or earth ground).

Choosing a Triac

There are three basic require-
ments when choosing the out-
put Triac. First is to make sure
that it will handle the voltage
required. The minimum for a
115-volt AC line requires a 200-
volt Triac. A 220-volt line re-
quires a 400-volt Triac. Re-
member that those are the
minimum so, for a few cents
more, it pays to use the next
highest voltage rating.

The next requirement is cur-
rent. A 6-amp Triac will handle 6
amps only if it is properly heat

)
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FIG. 6—PARTS-PLACEMENT DIAGRAM. You must heatsink the Triac and connect the
heatsink to earth ground, even if you’re using an isolated Triac.
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The MCS-80/85 Family User's Manual

This 240 page MCS® 8080/8085 family user's manual contains detailed
descriptions of the function, operation and interfacing of Intel's 8080 and 8085
mlcroprocessors

Order # 205775 19.95 MCS-80/85 Family User's Manual .....Weight: .75 Ibs.

Memory

Over 1000 pages of data sheets, application notes and article reprints on, Intel's
Dynamic and Static RAMs, EPROMs and Flash Memories.

Order # 210830 22.95 MMOIY .........cocevvreverrrcrrrennen Weight: 2 Ibs.

Supplement to Radio Electronics, MAY 1992.

Linear Products
This book has over 700 pages of data sheets and technical information on Fujitsu's
Linear Preducts. Included in this book are sections on Operational Amplifiers,
Comparaters, Automotive Audio,. Power Supply Controls, Motor Drivers, Disk
Drivers, Data Conversion and other finear products. Also included is a Linear
Cross Reference Guide.

Order # FM7262 9.95 Linear Products ......................... Weight: 2 Ibs.

Microprocessors — Volumes 1 & 2

More than 1400 pages of data sheets on Intel's Microprocessors such as the 8086
and 8088. Also, all of intel's Math Coprocessors (8087, 80287 and 80387A) and
CPUs (80286, 80386 and 80486).

Order # 230843 27.50 Microprocessors — Vol. 1&2 ...Weight: 2.5 Ibs.

Microcommunications

Over 1300 pages containing design and application information and data sheets,
for Intel's entire line of microcommunications products. A few examples listed are
Intel's first 32-Bit LAN Coprocessor (82596), 82050, 82504, 82510, 8251A, 82530,
82586, 8273, 8274, 8291A, 8292, 2310A, 2911A, etc. Also included are the twisted
pair Ethernet” products, modem chips for desktop and laptop PCs and technical
information on Intel's communications boards and supercomponents.

“Ethernet is a registered trademark of Xerox Corp.

Order # 231658 24.95 Microcommunications........... Weight: 2.25 Ibs.

Static RAM Products

Almost 50C pages of data sheets and tachnical information on Fujitsu's wide range
of Static RAM Products that are still manufactured. Sections covered Iin this book
are High-Speed CMOS SRAMs (MB81C67, 81C74, 81C81A, etc.), High-Speed
BiCMOS SRAMs (MB82B001, 82B78, 82B84, etc.), Low-Power CMOS SRAMs
(MBB464, 34256 and 841000), Application Specific CMOS SRAMs (MB81C51,
MB8431, etc.) and Wide Temperature Range SRAM Products. Also included is a
Cross Reference Guide for High-Speed CMOS and BICMOS SRAMSs.

Order # FMB052 9.95 Static RAM Products ............ Weight: 1.25 Ibs.

Dynamic RAM Products

Almost 700 pages of data sheets and technical information on Fumsu s very
popular Dynamic RAM Products that are still manufactured. Included in this book
are sections on NMOS DRAMs (MB81256, 81257 and 81464), CMOS DRAMs
(MB81C1000, 81C4256, 814100, 814400, etc.) and Application Specific RAMs
(MBB81461 and 81C1501).

Order # FM8053 9.95 Dynamic RAM Products ......... Weight: 1.5 Ibs.

8086/8088 User's Manual-Programmer's and Hardware Reference

This manual provides an in-depth discussion of the 8086 and 8088 processors,
and the 8087 numeric processor extension. From basic microcomputer concepts
to instruction sets and programming examples, this 592 page manual is filled with
essential information on these industry standard parts.

Order # 240487 22.95 8086/8088 User's Manual....... Weight: 1.5 Ibs.

Embedded Controllers and Processors — Volumes 1 & 2

NEW - UPDATED 270645!!

This two volume set includes over 2963 pages of data sheets, detailed
specifications and architectural descriptions of Intel's 8-Bit Embeddad Controller
families ~ the MCSR-48, MCSR-51 and MCSR-80/85 along with Intel’s 16-Bit
Embedded Controller MCSP-96 family, the 80186/80188 family and the 375™
Embedded Processor. Some of the part numbers included are: 8031, 8032, 8035,
8039, 8040, 8044, 8048, 8049, 8050, 8051, 8052, 8080A, 8085A, 8096, 8097,
8155, 8156, 8185, 8224, 8228, 8243, 8344, 8744, 8748, 8749, 8751, 8752, 8755,
80C31, 80C32, 80C51, 80C52, 80C54, 80C58, 83C51, 87C51, 87C54, 87C58,
80186, 80188, 80C196, 80C452, 83C152, 83C452, 88F51, etc.

Order # 270645 26.50 Embedded Contr. & Proc. - Vol. 182....Weight: 6 Ibs.

Programmable Memory Products

Almost 800 pages of data sheets and technical information on Fujitsu's NMOS
EPROMs (MBM2764 and 27256), CMOS EPROMs (MBM27C64, 27C128,
27C256, 27C512, 27C1000, etc.), CMOS EEPROMs (MBM28C64, 28C65 and
28C256), CMOS One-Time Programmable ROMs (MBM27C128P, 27C256AP and
27C512P), Programmable ROMs (MB7111, 7123, 71C44, etc.), CMOS Mask-
Programmable ROMs, NMOS Non-Volatile RAMs and Wide Temperature Range
PROMSs. Also included is a PROM Cross Reference Guide.

Order # FM8054 10.95 Programmable Memory Products..... WT: 1.75 ibs.

Fast Track to SCSI|

This book has over 400 pages presenting an overview of the SCSI concept, a
criteria for SCSI's use, and an explanation of Fujitsu's vendor-unique design
features for a SCSI Protocol Controller. You will find that the book covers the
general (and generic) SCSI design information in the first two chapters and
continues with specific product information on Fujitsu's SPC line of products.
Order # FM8159 14.95 Fast Track to SCSi............... Weight: 1.75 Ibs.

Peripherals

Over 1400 pages on Intel's popular peripheral components such as the 8237,
8253, 8255, 8256, 8259, 8272, 8279, 8741, 8742 and more. In addition to Intel's
complete line of 32-Bit Bus Chip Sets, are application notes and technical briefs.
Order # 296467 23.95 Peripherals ...................cc........ Weight: 2.5 1bs.

Power Transistor Products

Over 300 pages of data sheets and fechnical information on Fuijitsu's Power
Transistors Included in this book are sections on Ring Emitter Transistors,
Darlington Transistor Arrays, Full Plastic Mold Ring Emitter Transistors and Field
Effect Transistor Arrays. Also included are application notes, design information
and a Power Transistor Cross Reference Index.

Order # FM8215 8.95 Power Transistor Products ... Weight: 1.25 Ibs.

“Books are not returnable. We carry the newest versions available.

@ 2917 Bayview Drive-Fremont, CA 94538

+Shipping: Include 5% of total order ($3.00 min.)
-CQD: $5.00 Additional Charge

Telecommunication Devices

Over 600 pages of data sheets and technical information on Fujitsu's
Telecommunication Devices which include Bipolar Prescalers, CMOS Phase-
Locked Lcops (PLLs), CMOS Telephone ICs, BIiCMOS Single-Chip
PLLs/Prescalers, Bipolar Single-Chip Prescalers/VCOs, Coders/Decoders
(CODECs) and Cellular Mobile Radio ICs. Also included is a section on design
information for Prescaters and PLLs.

Order # FM8236 8.95 Telecommunication Devices....... Weight: 1.75 Ibs.

EASY ORDER: 1-800-582-4044
EASY FAX: 1-800-582-12

CUSTOMER SERVICE: 1-510-770-2345 |
Monday—Friday, 7AM-5PM (PST)/10AM-8PM (EST)
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_QID__HHHH AL 235 Cool Amp..............\..... 8FEG  — Paladin. .. ...l 48BR
—_—( ﬁ ﬁ i 240 Crestwood Products Inc. . . ...... 48AZ 270 Parallax ...................... 48AV
—Io— e 245 db Computer Products. . ....... 48AQ 278 PartsExpress ................ 48V.W
—ar—o ™ / E 243 D & C Electronics. ............ 48AM  — P.C.Boards................... 48BD
— o g bl 274 Daetron ...................... 48BF  — Pensar ....................... 48AL
%,ﬁ Il 241 Dalbani...................48 —  PMCElectronics .............. 48AB
ﬁ ﬁ . 242 Danbar Sales.................. 48AC 258 Powerhouse ................... 48AF
T Ry— ﬁ 271 Davilyn........................ 48E 288 Print Products Int’l ............ 48BL
— Emac..........coooveeniennnn. 48BJ 224 Prizm Resources, Inc. ........... 48U
Lo ,Projects You Build 214 EasyTech. ..................... 48A 259 Ramsey ...................... 48BQ
A‘;‘Q;L'gg:gaé‘;’w a‘l’]‘l’l::;’x‘g’r"/ho'iﬁz‘:{)lmr 215 EasyTech................. 48BVBW  — R4 Systems. .. ................ 48BD
OR Logic Gate Chasing Lights 216 EKL......................... 48B 260 RFParts ..................... 48BU
:gg t Y$S G‘iala Boglc Probe 246 Electrified Discounters. ... . .. 48AH Al 261 Roger’s Specialists .............. 48D
NAND Lagic Gate One-Shot Touch Generator I 217 Electronic Goldmine ... sc - S & M Electronics ............. 48BH
Two-Gate Clock Digital Heads or Tall Game 292 Electronic Parts Supply . ......... 48H 262 Sescom,Inc.................... 48BJ
Two-Gate Timer Double Decision Maker 275 Electronic Rainbow, Inc. ......... 48L 263 Skyvision, Inc. ................ 48CB
Memory Circuit Stop-Action Reaction Tester . .
Binary Counter ON/OFE Touch Switch — FairRadio.................... 48BN — Startek....................... 48AG
glevtlzgg'e Counter 5 gmp"é‘f,?lfh Sw(l‘;lgh . 247 Gateway Electronics, Inc. . ... ... 48BB 2717 Surplus Traders. ................ 48P
Seven o0, Display  Lotiesy Numteor Comrr | — Hallbar ...................... 48BB 264 TechServCorp................. 48BF
Decoder Digltal Dle 248 Halted........................ 48AY 265 Tech Systems .................. 48AJ
218 HomeControl . ................. 48Q 284 TECI ..., 48BN
With 72 Page Project Manual — Information Unlimited ........... 487 266 Timeline ...................... 48Bl
ON LY $ 39 95 — Innotek, Inc. . ................. 48BP — Tristat Electronics . ............. 48B)
° 219 INT’L Micropower Inc.......... 48BN 268 Ucando Videos ................ 48AT
H 249 Interactive Image Tech. . .. .. 48AN,AO 272 United Electronics Supply. . ... .. 48BO
AISO A Val’able From EKI 220,221 JRD ... ..o 48N,O 225 Viejo................ol 48AL
MR. CIRCUIT _ JRH Associates. .............. 48CA 285 VRS Electronics ............... 48A)
BASIC ELECTRONIC LAB 283 Kelvin Electronics. . ............ 48BS  — Weasel Graphics .. ............. 48BP
250 Lake Sylvan Sales, Inc. ......... 48AE 226 \WlPaoanannanansnccaanacnanaas 48Y
Lab #1101R — L-Com,Tech.................. 48BP 227 Xandi........................ 48AR
Transistor & SCR Checker  Electronic Metronome - - ¢
Burglar Alarm Uttrasonic Pest Repeller 4 % L
Automatic Light Railroad Lights
Electronic Metronome Wake-up Alarm
Variable Speed Lights Space Machine Gun . ?
Contlnuity Tester AND MANY MORE {
Polcs Sren ONLY $ 22.95
}
To Order Call TOLL FREE
)
s 1-800-453-1708
Electronic Kits International Inc. Ta iR
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THE ELECTRONIC GOLDMINE

MINIMUM ORDER: $10.00 plus $3.50 Shipping and Handling /

We accept MasterCard, Visa and Money Orders
Call or send for our free catalog!

P.O BOX 5408, Scottsdale, AZ 85261
PHONE ORDERS (602) 451-7454 FAX ORDERS (602) 451-9495

* SPECIALS x

STROBE
TUBE &

BRIGHT
ORANGE
LED

INVERTER
TRANSFORMER
SCHEMATIC Converts 9V or 12 VOC to
Bright xenor fube | over when used with a 555 IC
Jumbo T13/4 diffused lens, orange LED. for making strobe’ | circuit (schematic included). Great for
G2554 10/$1% lights. Size: 15%. | portable strobes, black light tubes, etc.
100/$9%®° 1000/$70 G936 S1¥® G993 $17

24KHZ ULTRASONIC INFRARED GROUND FAULT

Made by EG&G. TRANSDUCER EMITTER/DETECTORS| CIRCUIT INTERRUPTER
Brand new in bax. High output ultrasonic [Brand new prime assembly
Their part number \ transducers for use in (WD 4 goid case sensitive

FXG-552C-1 1  remoke contols, exc,  [detectors and 4 gold case
Sze 312" X 38" ) G951 $1% |[sensitive emitters.

G2556 $10% 7 100 / $125% | G911 $1%
COMBO TV/VCR 9VDC ADAPTER |COSMETIC BLINKERS
REMOTE Converts standard 120VAC to

\
a fitered 9VDC for Converts any standard 3 slot AC outlet
made by Zenith. powering anything | Assoried color T13/4 blinking LEDS to three ground fault protecied outlets.
We just got these 4 that requires a | with bubbles or spots on lenses. All | No wiring necessary. Helps to protect
in and have no c W batery. work fine. Use 100 ohm resistor with | You and your family from serious

§
*
§
%
%
e
%
%
§
§
§
%

Hand held remote |

that they have a lew Use in any standard 3 siot outlet. The
scratches on the LIGHTED O -1 MILLIAMP DC Leviton GFCI Plug-in Adapter instantly
5 SIGNAL STRENGTH METER detects leakage current flowing through
M Beautiful black face with scale marked 0-10 that lights | your body and turns off the electrical
green and lettering that lights blue. Removable lamp | current fast enough to prevent serious
@ operates on 12V AC or DC. Size: 24" x 174", Brand | injury or electrocution. Has TEST and
RESET switch. Brand new in refail card
blister pack. Compare our price!
G2557 $6%

new, prime melers.
G1271 §2%

ELECTRONIC PROJECT KITS

INEXPENSIVE GEIGER

LA 0 -12VDC_1AMP VARIABLE
. POWER SUPPLY KIT

Probably the lowest priced Geiger Counter kit
available in the world today! Featwes sensitive
thin walled Geiger Mueller tube and speaker that
emits clicks in proportion to the radiation level.
Detects Beta and Gamma rays. Operates from one
9V battery (not it

incloded). Only | ‘cr"
T 188" 1 . E]

Two saperate high power amps on one PC board
put out an incredible 20 watts RMS each. Features
low distortion circuitry. Great stereo booster amp
for your car sound system. Use with any speakers

E 4 == . mbboifar\dlinga(bm_tmwaqs. Operates on
23494975 | 29’3 . u_e This is one of the most useful kits to have around! Featres | 12VDC. Size of board: 6" x 2.25
= variable output from 0 - 12VDC filtered at up to 1 amp. Uses C6442 $19%
120VAC 3 CHANNEL IC vottage regulator and heavy duty translormer. Also featres | [INFRARED DETECTOR KIT
COLOR ORGAN KIT red, yellow and green LEDs that glow & diflerent outpt | Gregt oy testing and verification of infrared output,

Very popukar 3 channel color organ causes fights | vofages to show approximate output voltage - no need for | |jses sensitive sensor and electronic circuitry to
of your choice (up to 200 watts per channel) to | Meters. Operates from standard 120VAC, and is great 1o | respone to all types of infrared TV, VCR. elc. remote
flash to the beat and frequency of your music. | Powering projects, calculators, radios, tape players, elc. Si2 | cotroliers and LEDs producing sound and lighting
Connects to stereo speaker and operates from | Of board: 5" x 275", a bright red LED. 9V battery (not included). Size of

standard 120 C5177 $18% board: 25" x 14" -
=) VAC. Board Complete with all 04 T
in 10 0 siz: 3 x 5. Kits are complete with all parts; parts, PC board /
E =10 A0 [:" C4530-' PC board and instructions. Hand instructions. -{)(;rl:l
1 L
4:—_7@_‘:41‘ $129 SEND FOR OUR FREE CATALOG cotinl A\ |
FEATURING OUR COMPLETE LINE OF KITS. $5

soonos|3-0Ipey ‘2661 Ao

—>— FAST SERVICE - FAIR PRICES!-—
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“WE HAVE GREAT CONNECTIONS”

&

#CC-210

DATA TRANSFER CABLES
use with Laplink, Brooklyn Bridge, etc.

Macrovision methods often make it im-
possible to enjoy a dear, stable picture

DB25 male to male from prerecorded video cassettes. Pic-

For parallel use only ture roll, jitter, snow, tearing and flash-
ing are the annoying side effects
6Ft $7 each cured by the Copyguard Corrector.
Sophisticated digital drcuitry in-
DB 25 female to female side this compact unit ( no larg-
DB9 fem.ale to female er than two 8mm tapes! ), de-
For serial use only scrambles any copy-
jon sch d de-
6Ft $10 set it

livers a stable, whistle-clean
signal. Connects easily be-
tween two VCR's, or your
VCR and a video monitor, with its
single video in and video out jacks. Recently,

DB25 male to male
DB 25 female to female

#VA-154 COPYGUARD CORRECTOR

Enjoy videotapes without flashing and tearing

DB9 female to female copy protection developers have successfully sued to
For serial and parallel use keep descramblers such as the Copyguard Corrector off the market. We
@| cannot predict for how long this unit will be available. and suggest you
6Ft $24 set order early to be safe!

Reg.$69.00 Now $49 each or 2/ $90 Special!

#TM-200 #TM-319 DOUBLE DISK™ The original patented disk converter. #VC-3VG
SURGE HOW IS THIS POSSIBLE? Have you ever tried to format a regular, double DUBBING
PROTECTOR | density 3.5" disk to 1.44 MB? Of course you have. It doesn't / CABLE
6 Outlet work. The computer gives you an invalid media error. So o0 3 foot triple RCA
Power /Modem there must be a difference in the disk media. Right? Wrong! gold stereo audio/
EMI/RFI protector Surprisingly, manufacturers find it less expensive to use video 75 ohm high
with indicator. THE SAME MAGNETIC MEDIA for both HD and shield coax cable.
DD disks. THE ONLY DIFFERENCE IS THE “For Dubbing”
EXTRA SENSE HOLE IN THE HD CASE. That VCR to VCRor to
hole tells the drive to operate in high density video component.
mode. So, how can you take advantage of the fact
that the media is the same?
TWO YEARS OF TESTING. We've conducted an in-
tensive testing program. We have converted over 159,800
disks and tested each one for data Integrity. In two years
NOT ONE CONVERTED DISK HAS LOST ANY DATA!
SUCCESS! “The Double Disk Converter” is a true STILL THE BEST
product success story. From the moment we put it on the gade ‘;{"Z’GFW %%gﬁ/ d’gep
market the order lines have been ringing non stop! an%wlaagnf ogsy o leD 0'219.'8
Nearly every major corporation, school, university and trust your data with anything
government agency is now using the device. In fact, over |, ccthon The Original Double
$19.95 one hundred thousand satisfied chasers are g Converfer™|
converting millions of disks and SAVING SERIOUS )
20up $18 each | MONEY with the Double Disk Converter. $26.95 4up $25cach | $5set 4sets$18
#CA-930 #CA-185 #SPL-29 #SPL-31 #CC-PWXC #VC-6FF
For compatible For compatible | “AT" Mouse PS/2 Serial |Coiled Power Extension] TV CABLE
“IBM” serial “IBM” parallel DB25/female Mini 6/male to | 6 ft Belden, Great for movable | 6 ft “F” to “F”
port testing port testing to DB9/male DB9/male CPU’s / Monitors / Printers | male connectors
A LOOPBACK — ADAPTERS ]
O s (o] | [0 o[ [f] | 8T T | 5om e
$4each 20up $3.80 each $2 cach 50/$80 $2.50each 20/$2.25 | $1Ea 10/$5
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ROGER'’S SPECIALIST

27712 Pinehilis Avenue, Santa Clarita, CA 91351

\

$3.50 UPS surface (no PO Boxes), you pay the freight.
Credit cards M E?rg Customer specified shipping at pr)e'vaigng carrier §:te
@ 'berWj Order 24 hours a day Section Plus $5 handling fee. Prepaid orders for merchandise
== 7 days a week by FAX —a -> a:ount onk anfg/o:i\e%:’ala ta;(lnot Iifncluded;h,_’will be
’ shi COD for ance due. ou have an
Voice or FAX Voice or FAX Voice g(t)xgs‘t’:":\s about your order, call Custoz\er Service a’)t'
8052512520 8003660579 8052513085 5925193085 M-F 9 am to 5 pm PT. J

Terms: Some quantities are limited. All items subject to
prior sale. Minimum order $10 plus shipping. ers
under $20 add $2 handling fee. All orders shipped for
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13406 Saticoy Street
North Hollywood, CA 91605-3475

[ ——— |
& (Call for free catalog.) |Mestercard

AN/USM 44C

Signal Generator: General purpose, solid
state, high frequency generator which pro-
vides radio frequency (rf) signals used to
test, evaluate and align radio receivers, rf
equipment and amplifier. Direct replace-
ment for HP 608 series. Frequency: 10 MHz
to 480 MHz +0.5% in 6 bands. Modulation:
Internal AM: 400 and 1000 Hz +10%, O to
95% with 0.5 volt RF output. External AM: 0
t0 95%, 0.5 volt output, 1.0 volt RMS input @
20 to 200 KHz. Pulse Modulation: 40 to 200

Price: $200.00

HYPERION POWER SUPPLY MODEL HY
T1-36-30C
Solid state output 0-36 VDC, 0-30 amps. Input 115
vac 55 to 60 cps. Current limit adjustable. Dual
meters t0 monitor voltage and current strapped
connections in back to allow remote control.
Price: $250.00

TEKTRONIX MODEL 5110N

(also known as 5103N/D10)
General purpose, 2 MHz plug-in os-
cilloscope. Includes 5B13 Time-Base, 5A18
Dual-Trace vertical amplifier and 5A23 Hori-
zonta! amplifier. 62 inch rectangular dis-
play. Sweep rates from 5 microseconds to .5
second per division. Vertical sensitivity
from1TmV to5V perdivision. Add, alternate
or chopped operating modes. X-Y mode,
within 1degree from dc to 100 kHz.

Price: $225.00

TS-723A/U

Spectrum Analyzer: frequency range 20 Hz to 20
KHz. Fundamental frequency rejection, -80 dB. In-
herent distortion <0.1%, sensitivity 0.3% full-scale.
Useable to 0.1%. Input impedance 200K ohms 40 pf.
Meter frame 0.3 to 300 volts fullscale. VIVM fre-
quency range 10 Hz to 100 kHz + 3% flatness.
VTVM input impedance 1M ohm, 3M ohm, 2.4M
ohm, 37 pfs dependent on range selected. Noise
measurement—full scale 300 microvolts, mini-
mum—75 dBm, frequency—10 Hz to 20 KHz. Power
Supply—115V/230V, 50 to 100 Hz, 90 watts.

Price: $100.00

MODEL HP 180A
Oscilloscope: Mil Spec AN/USM-281A, 8 x
10 CM display, 100 MHz response which ac-
cepts standard 1800 series Plug-Ins. in-
cludes Vertical Plug In: 1801A (PL-1186),
frequency BW 50 MHz, maximum sen-
sitivity 5mV/DIV. Horizontal Plug-In:
1821A (PL-1187), triggering to 100 MHz,
minimum sweeptime 100 NS/DIV,
has delayed sweep capacity.

Price: $250.00

A.C. POWER SUPPLY

R-1051B/URR SYNTHESIZED
HF RECEIVER

2-30 MHz LSB-USB-ISB-AM-CW-FSK radios.
Tunesin 0.1KHz increments plus vernier for
virtual continuous tuning: 500 KHz If. 50
ohm antenna input: 600 ohm audio out:
Highly stable frequency control: rugged
shipboard design. 7x17.4x18.9. 84 lbs sh.
Used—checked. Price: $450.00

STACO MODEL E1010VA

LR.
TANK
% PERISCOPE

Type M-24. Rugged
military construc-
tion. Contains two
independent in-
frared image con-

T verter tubes plus
= correction lenses

prisms, and eyepieces. The binocular view-
ing system is directly connected to a prism-
type periscope. The image tubes have dy-
namic focus provided by a built-in adjusta-
ble voltage divider. This unit requires 10 to
15 KV at low current for operation. Unable
to supply power supply. (Dimensions: 18"
high x 9" wide x 42" thick. Weight 17 Ibs))
Stock #OP 9001 Price: $200.00

This unit has been designed and con-
structed for rigorous industrial, classroom
or laboratory applications. These power
supplies are brand new. Current list price
$750.00. Specifications: Input: 120 VAC
50/60 HZ. Output: 0-120 VAC 19 amps. In-
cludes manual with schematice. Features:
Ammeter, voltmeter, convenience outlet
powe! indicator and circuit breaker. Dimen-
sion: 10" x 15" x 6". Weight: 22 Ibs.

Price: $165.00

TEKTRONIX 465

PORTABLE OSCILLOSCOPE
This popular unit has been the standard of
the industry for many years. Features dual
trace input, DC to 100 MHz response, and
5mV/div sensitivity. Sweep rates ot 0.05
usec/div to 0.5 sec/div (Timebase A) and
0.05 psec/div to 50 msec/div (Timebase B).
X10 magnifier extends maximum sweep rate
to 5 nsec/div. Versatile triggering ca-
pabilities. 8 x 10 cm CRT display. Weighs
only 22V Ibs. Price: $800.00
With option DM40 or DM44 $950.00

(818) 787-3334

(800) 235-6222

FAX (818) 787-4732

90 Day Unconditional Guarantee

CIRCLE 271 ON FREE INFORMATION CARD
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VSIS SIS IS

SILVER PLATING ON-THE-JOB.
COOL CONDUCTIVITY.
CONVENIENT ANYWHERE.

Cool-Amp is a proven product that silver-plates
high amp connections (any connections) on the
job. It is very simple to use. Slmply clean the
contact and apply == o

with a damp rag. =«
Cool-Amp adheres }
permanently. It
is equal to

electroplating in
performance. :
Use Cool-Amp to reduce malntenance time.
Use it on all current carrying connections.
Prevent power losses and overheating from
copper oxide. Time-tested for over 35 years.

ORDER FACTORY DIRECT

Cool-Amp Conducto-Lube Company

§ 15834 Upper Boones Ferry Road « Lake Oswego, Oregon 97035
£ (503) 624-6426 - Fax (503) 624-6436

ANNANNNNNNNNNNN




TSI IS

IF YOU NEED
A CONDUCTIVE LUBRICANT
YOU NEED counucro-l.uné

Conducto-Lube is an excellent lubricant which is highly
conductive because it contains pure silver. Conducto-Lube
was originally developed for use in hlgh speed air blast
breakers to improve conduc- »
tivity and lubrication. (Other
lubricants are often non-
conductive, even resistant.)
The uses of Conducto-Lube
continue to expand — from
switches and breakers, to
electronics and virtually any
application where a conduc-
tive lubricant is needed.

Conductivity is demonstrated by inserting 115 VAC test prongs
into a container of Conducto-Lube and establishing a circuit. Photo
shows low voltage (115 VAC) continuity through a container.

ORDER FACTORY DIRECT

Cool-Amp Conducto-Lube Company
15834 Upper Boones Ferry Road « Lake Oswego, Oregon 97035
(503) 624-6426 « Fax (503) 624-6436

il
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o our customers have made with our test equipment...

H We guarantee you pay the lowest price possible

H Our 30 day no questions asked money back policy
H Better price/performance than other name brands
B Longer manufacturer's warranty (up to 2 years) '
M Our toll free technical support line
H Special discounts on our other fine products
Bl Immediate delivery

Reg. $149.95

AR-170NL

TRUE RMS 3-1/2 DIGIT DMM + NOISE
AND LEVEL MEASUREMENT

o Resistance measurement up
to 20MQ)

| ] Range extended to: 20mV,
20pA & 200

| AR-470D

WIDE-RANGE LCR METER
WITH DISSIPATION FACTOR

m 0.1% DCV accuracy u Drop-proof, Heavy Du
| = True RMS AC measurement = lnduczance: 2003:1 to r2y|70H - 1 1 2K

w Level measurement in range | m Capacitance: 200pF to 20mF TEMPERATURE
- 70dBm to + 60dBm | ® Resistance: 2 ohms to 20M MEASUREMENT

u Noise measurement with | ohms (max. resolution: §
3KH:z flat weighling filter 1 milliohm) || ADAPTERS

u Audible continuity check m Dissipation factor (D=1/Q) TR ——

B Up to 10A AC/DC capability measurement

u 120Hz and 1KHz lest
frequencies
B +- offset indication

112CF
112J

Reg. $99.00/$69.00/$69.00
Our price $34.95/$34.95/$34.95

; ) Reg. $249.95 g SMD or Chip component test
Our price $99.95 u Diode check Our price $179.95 probes available MODEL | weASREweNT iance | ACCURACY
112CF | -50°C10150°C | $0.5°C (¢1°F)
(58°F to 302°F)
- q " | R T | VR e RAGE: s
i - — BT —
AR-160H 3000 SERIES ||| | grsms [@semsng «
3172 DIGIT DMM  hrs 3-3/4 DIGIT
MEASUREMENT +
MEASUREMEN AUTORANGING DMM
W 0.25% Accuracy (3010} Psl2330
| m0.5% DCV accuracy W 40 Segment Anslog Bargraph
B Audible.continuity check | w085 LCD Display DC Power Supply
B Up lo 10A AC/DC capability | ® Range-Alert (programmable
u Diode test levels) Re 5249 00
B Resistance measurement up B MIN/'MAX Memory g'- )
to 20M() | B 20/sec Display Updates (Fast Our price
B Capacitance measurement | Mode) $1 9 5 oo
T —m Transistor hre measurement W Auto Dats Hold .
Reg. $89.95 g “LOBAT” indicator W Relative Measurements
Our price $69.95 B TTL/CMOS Logic Probe OUTPUT VOLTAGE 01030VDC
B dBm Measurements OUTPUT CURRENT 0t03ADC
B Fused 20 Amp AC/DC Range OUTPUT RIPPLE & NOISE | 0.5mV RNS of 4mV p-p
'AR-700T B 2 Year Warranty LINE REGULATION CONSTANT | HODE: s 2500A
| Four models to please everyone: Reg.  OurPrice LOAD REGULATION &Ou'gs%'frf'%gg;éo&%wa
| 3000 0.5% accuracy s120.00 $69.00 S 2H 500y
3010 0.25% accuracy & range-abert s140.00 $79.00 OUTDRUTIMEEDANCE 0% fleadi i 3055
TRUE RMS 4-1/2 DIGIT DMM 3100 rop-prool 10 10'. Same ranges &3 3010 plus 400yA & 4mA $199.00  $89.00 DVMACCURACY) LR
+ FREQUENCY COUNTER 3200 contamination & water resistant version ot 3100 $220.00 $39.00
8 0.05% DCV accurac,
mO0s% DoV acurac) met | AND THE DEALS GET EVEN BETTER...WITH “BONUS BUYS” !
| m Frequency counter up to if you buy any of the equipment above, within ten days, you may buy any of
i 200KHz our “BONUS BUYS” listed below, at below our costs. Sorry, only three
| u Data Hold “BONUS BUYS” per customer.
- ':CJ%”C up "‘? 20A o Even if you decide not to keep our featured above products (no reason
amm——" | = Due 5,,';‘::’}('””"” ec required), you may keep any of the “BONUS BUYS” at these ridiculous
Reg. $199.95 # Drop proof 1o 4 feet prices as our way of saying “ thank you ” for reviewing our line and
Our prilce $129.95 bBecoming acquainted. How about that?
‘ Regular Price  Bonus Price
#1. 110 pcs assorted 50V radial lead electrolytic capacitors kit 71. $24.95
#2. 36 pcs assorted BNC connector kit $3468 $19.95
#3. 90 pcs assortment of 18 popular values 1 Watt Zener diode kit $ 40650 $19.95
#4. 180 pcs assortment of 17 values 3AG fuse & pigtail adaptor kit $24. $13.95

ORDERTOLL FREE, 1-800-227-0104

Electronic Parts Supply

Technical Support: 1-800-654-9838 * Customer Service: 1.510-420-1040

* Fax: 1-510-420-0812

: Offer limited to stock on hand | [ e
4071 Emery Street, Emeryville, CA 94608 Check, M. 0., Mastercard or Visa VISA
For complete free catalog, circle response card Add $3.50 per item for shipping & handling LTI
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THE ULTIMATE SAVING SOURC

Call Toll Free 1-800-325-2264 or (213) 727-0054
2733 Carrier Ave. Los Angeles, CA 90040 FAX 213-727-6032 or 888-6032




ontact east

WHY SETTLE FOR LESS WHEN YOU GAN OWN A TEK!

Tektronix

20MHZ TWO CHANNEL SCOPE

$695.%

Model R2205

1 Year Warranty

Engineered for ease of use with enhanced performance. Features include:
5mV/div vertical sensitivity, 10ns/div horizontal display, and flexible triggering
system. Peak-to-peak Auto makes triggering virtually hands free. Also featured
are: Front panel access to the z-axis input; risetime of 17.5ns; single timebase
with .05us-.5s range; single sweep, normal, auto, TV field and line trigger modes;
DC trigger coupling and Ch1, 2, ext. line and vertical trigger source. Comes
complete with manual and two 1X test leads.

FREE omm

Model RC380190
with purchase of
‘ R2205 Scope

SPECIAL

$40.% each
Reg. $49.%2

Specify Model R48A or
Model R60OW

SPACE-SAVING
SMALL PARTS
CABINETS

Steel frame construction with blue-lacquer finish.

Cabinets can be stacked or wall mounted. Both
models are 22" h x 12" w x 5.75" d. Clear
polystyrene drawers have large handles and
adjustable dividers. Model R48A has 48 drawers
that measure 1-3/8" x 2-1/2" x 5-5/16".

Model R60W has 60 drawers that measure
1-3/8" x 2-3/64" x 5-5/16".

SPECIAL

$25.%
Reg. $36.5
Model R17420

LOCTITE
ADHESIVE KIT

For bonding virtually any materials

This handy “first-aid” kit for adhesives has
five different types of “high-tech” bonding
compounds for plastic, glass, metal, ceramic,
and rubber. Threadlocking adhesive vibration-
proofs nuts, bolts and screws. Wire-tacking
adhesive permiits wire adds to PCB surfaces.
Compact caseis 7' x 3.5" x 1".

SPECIAL
$29Iw

Model RC380190

3-1/2 DIGIT
MINI DMM

0.8 % accuracy
 1-year warranty

This pocket-sized

DMM measures AG/DC
voltage, current and
resistance, plus features
a diode test and signal
injection. (It measures
DC voltage: 200mV to 1000V; AC voltage: 200V to
750V; DC current 200 pA to 2A; Resistance 200Q
to 2000K<2; Resolution down to 100 pV, 100nA,
0.1Q. Signal injector 50Hz square wave, 5V peak
to peak.) Comes complete with test leads, battery
and instruction manual.

SPECIAL
00

-
Reg. $110.%
Model R3950

42-PIECE VARIABLE-SPEED
DREMEL MOTOQ-TOOL KIT

Used for cutting, grinding, carving, sanding,
polishing, drilling, sharpening and slotting.
Works on wood, metal, plastic and more. Five
speed motor develops 5,000 to 30,000 rpm and
features ball-bearing construction for smooth,
quiet power. Operates at 115 VAC and comes
complete with a 2-wire flexible coiled chord,
fitted carrying case, 40 accessories and a
1-year warranty.

SPECIAL
$385.%

Model RPP4
LOGICAL
EPR

M
PROGRAMMER

 Stand-alone mode
* Copies and verifiers
* Upload/download in six file formats

With its 512K-bits of internal RAM, you can program
all popular single voltage EPROMs from 2716
through 27512, including CMOS and “A” versions.
Can be connected to a dumb terminal, computer, or
modem, to perform transfer in six different formats.
When operating in the stand-alone mode, you can
directly copy and verify EPROMs via the three control
switches and LED status indicators. RS-232 port
operates at 110, 300, 1200 and 2400 baud. Operates
on 110VAC.

Contact East, inc. 335 Willow Street
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SPECIAL
$59.%

Model RT8/1

$189.%

Model RLUV1

LOGICAL N
ULTRAVIOLET

EPROM ERASERS

You can now erase your UV EPROMs, MICROs
and UVE Logic safely and efficiently. Model ZT8/1
has a EPROM capacity of 8, and an erasing time
of 20 minutes. Also available is model ZLUVTwith
an EPROM capacity of 50, and an erase time of
15 minutes.




* Best Values * Quality Brands

* Money Back Guarantee
* Same Day Shipment

SPECIAL .
$139.% $ho &

Model RRMS225 Reg. $80.00
Beckman Industrial Model RIMS Tool Case
4 DIGIT | SPECIAL
TRUE RMS DMM $299,%

Regular $365.00

* 0.25 % accuracy R22-IM5 117 Pc. Tool Kit

* 41 segment analog bargraph

 3-year warranty

Full-function, auto-ranging DMM with 4 digit, 10,000

count resolution measures DC voltage and current,

resistance and true RMS AC voltage and current.

glt measures DG voltage: 1V to 1000V; AC RMS Voltage
0V to 750V; DC/AC current: 10mA to 10A: Resistance: 1K to 40MS2: THE

Resolution down to: 0.1mV, 0.001mA, 0.102) It features a continuity

Eg?g%bgshd%éﬁgs?ﬁﬁé?e?g ‘”g}mzrﬁ%ﬂif:%é?i%ﬁéi,“ﬂ?ﬂﬁ;&"vi " | PROFESSIONAL’S
protective holster with tilt stand and adjustable strap.

= — TOOL CASE

$1 09_!!1 $1 29.00 Y * Case top has built-in document holder

 Case bottom is partitioned into 3 areas

Reg.139.00 Rey.159.00 * Two removable pallets hold over 60 tools

Model R380912 Model R38091F A handsome black case to organize and transport your valuable tools
and instruments. This is the same quality case used by thousands of
professional field engineers. Case is made of high impact polypropylene,

DCA/AC A CLAMP METER and has sngp-actlon k"ey lgcks and & padded handle.

Functions as 3 1/2 Digit DMM Size: 171/2 x 121/2'x§.

Transformer jaws measure up to 400A AC/DC and
a peak-hold function provides recalt of AC or DC
current surges. As a DMM it measures AC voltage,
DC voltage, AC/DC current and resistance. The
meter has the following ranges:ACV: 750V; DCV:
200mV,200V; DCA/ACA; 200A,400A; Resistance;
2000 ohms; Resolution down to 0.1mV, 0.1A and
1ohm. Comes complete with test leads , battery,
carrying case and 1-year warranty. Model R38091F
also has a built-in temperature function, 0-1400°F.

117-PC. PROFESSIONAL FIELD SERVICE KIT

The complete kit comes with the tool case described above and a complete
selection of quality, brand-name toals including Diamond, Xcelite and Weller.
The kit includes screwdrivers, pliers, tweezers, cutters, wrenches, alignment
tools, hex driver blades and a crimping tool, wire stripper, soldering iron &
supplies, sccket set, penlight, inspection mirror, hammer and more.

Lifetime Guarantee: Any tool that fails under normal use will
be replaced free of charge.

SPECIAL SPECIAL
$188.% $99.%

Reg. 208.00 Reg. 128.65

Model R497AJM Model RNTCPS
SERVICE VACUUM

CLEANER

This vacuum cleaner is both portable we“er .

and powerful. Originally designed by

3Mf0rtr|1?i|r own Iflield service techhni'c(ijans. : o PROFESSIONA

A special filter/collector cartridge holds . ) At ‘

more than conventional vacuum bags. - TEMPERATURE CONTROLLED

The czzmridge is spillaproof alnd popslout (fjorsquickhdrispos(al. A cartggge v;nfrt] )a filter that coIIectsd SOLDERING SYSTEM

2.0 - 20 micron-sized particles is included. Stretch hose (extends 32" to 7 ft.), crevice, wand an Widely used in industry. It maintains t

needle nozzles, brush and 9 foot 15VAC 3-wire cord are all stored inside cover. A 1-H.P. RFi-filtered tig?ﬁ%;’eétl}m'g?gogﬁtg,g'lﬂ‘n?,'.;‘d ﬁ;g?&é&‘s

SA motor is thermally protected with auto-reset. ESD-safe. Measuras 18° x 7.75" x 9.75" and weighs components from voltage spikes. Comes with

9 Ibs., 3-year warranty. power urit, iron, stand, sponge and 700°F tip.
| .

vesrcor IR R ORDER TOLL FREE: 1-800-225-5370

M Mastercard or check. In MA: (508) 682-2000

SOILUORDB|3-0IpRY ‘2661 ABN
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RAINBOW KI

RADAR SIGNAL
DETECTOR

It you think that a sen-
sitive radar detector Is a
complicated piece of
equipment, take a look at
this new kit. This simple,
yet effective, detector
circuit can be built in
less than an hour and
can be tuned to respond
to signals between
50MHz to 500GHz. It’'s a
tun kit to build and play
with. A cigarette lighter
plug is included. Size
1"x 3" operates on 9 to

15v DC.
KITRSD-1  $12.95

WIRELESS FM MIKE

Small but mighty .8"x1"
PCB, will really stomp
out a signal well over 400
yds. This is a butfered
wireless mike that oper-
ates on 80 to 120 MHz
FM. Comes compilete
with a microphone, and
9V Dbattery connector.
Operates on 6 to 12v DC.

KITWM-1  $12.95

STROBE LIGHT

It you need an attention
getter, or warning light,
you need the strobe light
kit. Use it for emergency
light for autos, for model
planes or radio towers.
Even use it on your blcy-
cle. Operates on 6 or 12v
DC and 'has a variable
strobe rate.

KIT ST-1 $8.95

DIGITAL THERMOMETER

Have you ever wanted to
teli temperature changes
fast & accurately? The
DT-1 kit will turn your
digital volt meter into an
accurate digital thermo-
meter with .1 degree res:
olution. It gives you a 250
degree window with a
range from -40F to 300F
degrees. It has a remote
sensor .25 sq. that can
be mounted many feet from
the meter if need be.

KIT DT-1 $8.95

Use this BIG EAR ampli-

fier to listen through
walls, hear conversa-
tions across the room.
Beef up the sensitivity
with a parabollc reflector
and hear blocks away.
Dus to the slze, the BIG
EAR can be hidden about
anywhere. Use the ear-
phones from a pocket
transistor radio to listen.
Makes an ultra-sensitive
intercom. Can also be
used as a generai pur-
pose 1.5W amp. We sup-
ply @ mini-microphone in
the kit. You can also use
any B to 45 ohm speaker.
Operates on 6 to 12v DC.

Slze 1"x1.75"
KIT AA-1 $10.95

RV |
PHONE BUG
Small but mighty, so
small it tits anywhere.
Telephone line powered,
never needs batteries.
Transmits both sides of
a phone conversation
loud and clear, wireless,
to any FM radio at great
distances away. Variable
tunes 70MHz to 130MHz.
It can also be used to
make any phone a speak-
er phone. Size .55"'x1".

LIMW-1 ..............

LASER KITS

Laser Switching Power Supply Kit, input 12V DC .75-1.25A. Output 2 to 3 KV
at 3-4.5 MA, (rigger voltage of approx. 8-10 KV. Complete with 6.25" x 2.25"
printed circuit board, schematic and all the parts.

LPS-1......... c b e .t

IMW Laser Tube, NEW Mini He-Ne [.125"' dia. x 5.75" long, perfect for
experimenters and laser projects. Works great with above power supply LPS-1.

............. ... 83995

Mirror and Motor Kit—This unique kit allows you to project Lissajous patterns
on walls and ceiling. Change the pattern by changing the speed of the motors.
Comes complete with 2 motors, front surface mirrors, motor brackets, rheostat
control to control #1 motor, and high power resistors 1o use on #2 motor.

MM-2...........

................ $59.95

KITTEL-B1 $10.95
s *

Want to attract atten-
tion? These kits are
perfect for decorating
name tags, lighting up
your hat, or flashing
lights for your model
trains. Some people use
them to simulate a burg-
lar alarm for autos. Put it
in a box, set it on your
dash and it looks like the
real thing. Each kit con-
tains two LEDs that alter-
nates flashing. Operates
on a 9v battery. Size

5"'%.5"
KIT RB-2 $3.45

AC LINE MO;NITOII

This is something every
computer user, photog-
rapher, or anyone that
must maintain a safe
usable AC line voltage
should have handy. Mon-
itor the voitage of your
motor home’s 110v AC
generator inslde the
motor home. Every tech-
nician's bench needs
this item. The AC line
monitor will indicate,
with multi-color LEDs,
what voltage is being
distributed to your
equipment at that par-
ticular outlet.

KIT LM-110 $10.95

PHONE RECORDING

SPECIAL «

Laser Power Supply Kit
IMW Laser Tube
Mirror and Motor Kit

LSP-1
LIMW-1
MM-2

ALL 3 FOR $99.95

SWITCH
This telephone line
powered switch is small 9V 100MA rechargeable

enough to install any-
where only .9"x.6"". Every
time someone picks up
the phone the tape
recorder will record both
sides of the conversa-
tion automaticatly. Use it
in your office to record
all phone conversations
so you don't lose that im-
portant address you
wrote on the back of an
enveiope.

KIT TEL-SW 1$10.95

Ni-cad batieries. This 9V
Ni-cad is truly a 9V not the
standard 7.2V you're accus-
tomed to. Use over and over.

........ $4.00 ea.
10/$29.95

Z
&
3

BUSY PHONE LIGHT

Add this little kit to any
or all of your phones.
When any extensions are
in use the LED will light.
Uses a 9v battery. P.C.
Board 1"xV2". Complete
with etched & drilled
PCB, all parts and sche-
matics.

KIT TEL-LIT-1$9.95

53 Radio-Electronics, May 1992

CAPACITANCE METER

This easy to build kit will
turn your digital volt
meter into a CAPACITOR
METER. Turn that junk
box of unmarked capaci-
tors into a fortune. Meas.
ures capacitors from
(2pF to 2.2uF. Operates
on a 9v battery. Size

1.75"x2"
KITCA-2  $12.95

=

v
AT

12V BATTERY MONITOR

Have you ever been in
your car, boat, or camper
— you try to start your
motor but the battery is
dead? The BATTERY
MONITOR kit uses the
cigarette lighter plug
outlet to monitor the true
battery voltage. Multi-
color LEDs indicate the
voltage in 1v steps from
11v to 15v, green means
great, yellow is good,
and red — call the tow
truck or get out the oars.
Slze 1.2"x1.75"

$5.95

KIT LM-12

VOICE ACTIVATED
SWITCH

This vox can be used to
operate a tape recorder,
ham radio, CB radio. Use
it to turn on an alarm.
The output can operate a -
load up to 100ma. 1t will
operate a relay, lights,

9V battery charger kit. This kit is a must
when you buy 9V Ni-cads, charges 2 batteries
at once. Use on 110V AC or with a 12V DC
cigarette lighter plug which is included.
Comes complete with parts, P.C. board,
housing and schematic.

Y vir e vir i e vie sl e i e 3l i i e e i e e i e ol sl e ke e e el ek

THIS MANUAL
CONTAINS ALL
SCHEMATICS, PARTS &
P.C. BOARD LAYOUTS
FOR ALL OF THE
RAINBOW KITS. USE
YOUR OWN PARTS TO
CONSTRUCT ANY OF
OUR KITS.

A

KIT BOOK $14.95

$5.00 OFF IF YOU
BUY ANY KIT.

b3 8.8 8.8 0. 8.8 8 8.8 ¢ 0088284622842 ¢8¢844¢32¢4

TV NOTCH FILTERS

OUR TV FILTERS ELIMINATE UNWANTED TV
CHANNELS OR ANY INTERFERENCE THAT
ALTERS BOTH THE SOUND AND VIDEO.

motor, or LEDs. What
could you do with a
sound activiated switch?

Channels available 2 thru 6 & 14 thru 22
Specify a specific channe! when ordering

CHOICE

Size 1.5"x1.25"
KITVOX-1  $6.95 NOT
sion from your local cabie company before using Inese Miters on your cabie sysiem.
LIE DETECTOR

This kit can be great fun
at parties. Lie and an
audible tone will change,
the more you lie the
more the tone changes.
When you lie your paims
& forehead sweat. This
kit allows you to meas-
ure these changes. Only

ANl TV Fiiter Kils 3re 30id tor educational purposes only. You must obiain permis.

142
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Please add sulficient postage

We will accept telephone orders for Visa & Mastercard

To Order Call
317-291-7262

a very slight amount of
change will cause the
tone to increase In fre-

o 7 A0 20 e s e A e e s A s i v e s i st e e s e e e A e i e e s v e ok i st e s e e e i s s o i e e st s et o 20 9 o AR TR A e A R A RO A R Al ok ek

ELECTRONIC RAINBOW &

quency. Operates on 6 to :

12v DC. Size
KITLD-1 $9.95 %

6254 LaPas Trail
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Put Real World
In Your Grasp

Micro-440 Combines the Features
and Value You Need for Fast,
Economical Project Designs.

Everything You Need
in One Compact Package!

The Blue Earth Micro-440 is a versatile programmable
controller designed for the demands of today's fast-paced
development environment. The standard features of the Micrc-440 .
provide you with everything needed for a quick, cost-effective solution to
your project design requirements. In applications from automation to data logging, embedded
control to hobby projects, see what the Micro-440 can do for you! s

Standard Features:

83C51FB CPU - High integration member of the popular 8051 family includes a PCA (Programmable Counter

Array) with 5 high speed I/O channels and a watchdog timer.

*  Built-In BASIC and MONITOR-51 - The CPU ROM contains a floating point BASIC interpreter and
an assembly language debug monitor for fast and easy program development.

32K RAM - On-board memory can be used for program or data storage and includes a 10+ year lithium
backup battery. A wrlte protectable block is available for permanent program storage (no EPROM needed).

+ Dual RS-232C Ports - Includes a primary communication channel plus a pririter port and features a
hardware or software selectable low power shutdown mode.

* 14 Digital I/O - All /O lines are TTL/CMOS compatible for easy interfacing to application circultry.

+ Clock/Calendar Module - Includes year, month, day, and time registers plus a programmable interrupt output.

+ Precision 5 Volt Regulator - Allows operation from almost any filtered 6-16 volt D.C. source.

+ A/D Convertor - an 8-bit 8 channel analog-to-digital convertor features single-ended and differential inputs and 40uS conversion time.

+ .Expansion Connector - Contains all CPU bus signals plus power - enabling user to add Blue Earth or custom expansion madules.

+ Sturdy ABS Plastic Case - Provides protection for electronic components and looks good, too!

= 6 Layer Board Uses SMT - High tech manufacturing enhances performance and reliability while reducing overall size.

The Micro-440's highly optimized construc- '.
tion provides a unique combination of £
power, reliability, and compaciness.
Small sfze plus expanded
performancel

Expansion Modules Software

For fast implementation of expanded hardware requirements, The Micro-440 can be purchased with a wide range of program
Blue Earth Research has developed several ready to use add-on development and support software. All software packages runon

modules, all in their own attractive plastic case. any PC or compatible and include complete documentation.
Application Module - For testing and — 1
demonstration. Includes 7-segment LED, = T| Macro Assembler - Full featured 8051 assembler with powerful

beeper, potentiometer, and power MOSFETS. ' macro capabilities and comprehensive error processing.

12-Bit A/D Module - Four channels of high ? Q | C51 Compller - Optimizing C Compiler for the 8051 family by Frankiin
speed (15 uS) precision analog inputs. I Software, Inc. Supports re-entrant functions and implements the ANSI
I/O Expander - Adds 24 configurable /O T v standard for the C language.

channels for LCD and keypad, general PL/M-51 Compiler - Powerful yet easy to learn language. Genuine
purpose l/O, or high current outputs | B2 - Iintel Compiler.

Memory Expander - Plugin 8K t0-128K bytes —T————7—  TASM - Table driven cross assembler. Supports 10 different

of RAM, EPROM, or EEPROM APPLICATION MODULE  processar families. Includes "C" source code on disk.

Our Programming Power is Affordable!!

Blue Earth Research is breaking traditlonal cost barriers by including all the necessary features that are
either expensive options or not available with other controllers. To realize even more power and potential

from your Micro-440, we offer packages that combine the Micro-440 with powerful development software

and applicable hardware - all at reasonabie prices. o S

Micro-440 Programmabie Controller Only - Stand Alone Unit ..................._ ... $199.00

Hardware Package - Micro-440 with Power Supply, Application Module, BL“ E EARTH'M
RS-232 Cable, User's Manual, and Pocket Reference B . v > <} 0]

As above, with MCS®-51 Reference Manual ......... . sat s Wbk s shwemnies D3 184610 RE S EAR C H

Assembler Package - Includes complete hardware package, with - ‘038“9 Avenue » Mankato, MN SR
professional grade Macro Assembler, Symbolic Debugger, and Hex File Converter ..... $399.00 m 507 957-4001 VOICE.fF 5g

. ] ] i . 3 Sl 507 387-4008 FAX
Prices and specifications subject to change without notice. Prices do not include shipping or MN sales tax. . 507 387-4007 BBS

Call for complete details and specifications and a full product/price list. We offer complete technical support.

CIRCLE 233 ON FREE INFORMATION CARD 48
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Serucrng you scuce /979 guy with CONFIDENCE FROM JDR!

JDR IVI' d . ® e 30-DAY MONEY BACK GUARANTEE
. ICrOAeVICEeS ... warranry |
MMC
2233 SAMARITAN DRIVE, SAN JOSE CA 95124 SRIDLLIHEE TEGHISUE LR
RS-232 BREAKOUT BOX 3.5 DIGIT DMM PROBE 499 | BENCH TYPEDMM  °199%

WITH 24 SWITCHES AND 12 LINE MONITOR CUSTOM 80 PIN LSI CHIP FOR ACCURACY AND RELIABILITY IN [l EXTREMELY ACCURATE BENCH-TYPE MULTIMETER HAS A
LEDS, THIS BREAKOUT BOX SIMPLIFIES A COMPACT SIZE. AUTORANGING, AUDIBLE CONTINUITY AND [l CONTINUITY ANNUNCIATOR THAT SOUNDS WHENEVER A

CABLING TASKS. - DATA HOLD FEATURES. CASE AND BATTERIES INCLUDED. SHORT IS DETECTED.
- TEN BI-POLAR LEDS MONITOR TF, 7 - 16 RANGES + AUTORANGING - BASIC DC ACCURACY: £1.0% [ll + 4172 DIGIT LCD DISPLAY
RD, RTS, CTS, DSR, €D, TC, AC, DTR - MEASURES: - BASIC DG ACCURACY: £0.05%

AND TC SIGNALS (2 SPARES) 0
24 SWITCHES FOR BREAKOUT AND PATCHING e Kt ooy "X EREASURES:
T AC VOLTAGE: .1MV .500V RIS DC VOLTAGE: 104 - 1000V
INCLUDES JUMPER WIRES » REQUIRES NO BATTERY RESISTANCE: .10 - 2M0 AC VOLTAGE: 10V - 750V
+ INPUT IMPEDANCE: 10MQ.

BRBOX-BO $34.95 RESISTANCE: 0142 - 20MQ
DPM-1500

AC/DC CURRENT: 1ONA-10A
RS-232 TESTER $149%

- DIODE/CONTINUITY TESTER
DBM-500

DISPLAYS ALL 25 LINES ON BOTH THE DTE

AND DCE SIDE WITH TWO SETS OF LEDS.

DIP SWITCHES ENABLE ALL 25 LINES, PLUS

ALLOW SWITCHING LINES 2 AND 3.

100 LEDS DISPLAY ALL DTE AND DCE

SIGNALS

29 DIP SWITCHES OPEN & CLOSE

ALL CONNECTIONS & SWAP

COMMON LINES SUCH AS PINS 2-3

+ EASY LOOPBACK AND NULL MODEM TESTS
BRBOX-702

$49.95
3.5 DIGIT DMM MULTITESTER

THIS FULL FUNCTION 3.5 DIGIT DMM OFFERS HIGHLY ACCU-
RATE PERFORMANCE TO HELP YOU DO THE JOBI TEMPERA-
TURE PROBE, TEST LEADS AND BATTERY INCLUDED.

* 34 RANGES » BASIC DC ACCURACY: 10.26%

+ MEASURES:

DC VOLTAGE: .1MV -1000V
AC VOLTAGE: .1MV -750V
RESISTANCE: .10 - 2M0
CAPACITANCE: .1PF - 20 yF
CONDUCTANCE: .1NS - 200NS
TRANSISTOR HFE GAIN: 0 - 100
AC/DC CURRENT: 1pA - 10A

* INPUT IMPEDANCE: 10MQ

DMM-300
POCKET-SIZE DMM

CONVENIENT POCKET-SIZE DOESNT COMPROMISE FEA-
TURES OR ACCURACY. EASY TO READ 1/2° LCD DISPLAY.
200-HOUR BATTERY LIFE WITH 8-VOLT
BATTERY. PROBES & BATTERY INCLUDED.
+ 19 RANGES - BASIC DC ACCURACY: 10.5%
+ MEASURES:

DC VOLTAGE: .1MV -1000V

AC VOLTAGE: .1MV -750V

RESISTANCE: .10 - 2MQ

DC CURRENT: _1pA - 10A
« DIODE TESTER - INPUT IMPEDANCE: 10MQ.
OMM-150 $29.95
OMM-200 3.5 DIGIT DMM 22 RANGES ..o $29.95

$199.95

MULTIFUNCTION COUNTER

PROVIDES FREQUENCY, PERIOD
AND TOTALIZE MEASUREMENTS
OVER A WIDE RANGE OF

APPLICATIONS.

+ RANGE: 10HZ TO 10MHZ
DIRECT.DMIZTONOOMZ e —
PRESCALED BY 10

+ PERIOD MEASUREMENTS: 10HZ TO 2.5MHZ, WITH
ACCURACY OF £1 COUNT

DFC-100 $179.95

DFC-1000 1GHZ VERSION .$199.95

DFG-800 SWEEP FUNCTION GENERATOR .$189.95

35MHZ OSCILLOSCOPE

+ EXCEPTIONALLY BRIGHT CRT « TV SYNCH FILTER

+ DELAYED & SINGLE SWEEP MODES

- FAST 10NS RISE TIME

MODEL-3500 $499.95
MODEL-2000 20MHZ VERSION __............ooocoviiramiinnnnns $389.95

$149.95

LOW COST POWER SUPPLIES

40 WATT POWER SUPPLY $1995
» EV@4.8A 12V@ 1.1A -5V @ 0.12A

» OPEN-FRAMED SWITCHING SUPPLY

« 100-125 VAC @ 50/60 HERTZ INPUT

PS-TC24 $19.95

112 WATT POWER suppLY #2495
« +5V @ 10A, +12V @ 35A +12V @ 1.5A, -12 @ 200MA

v 5*XB85 X197

» OPEN FRAMED POWER SUPPLY

PS-DPS-110AP

$79.95

$24.96

THE JDR FRONTPANEL *99°°

A BUS EXTENDER AND

’ INSTRUCTION EXECUTION
DETECTOR IN ONE! YOU

SIMPLY SET THE ADDRESS

prcel N PULSER PROBES

DETECT SIGNAL TRANSITIONS WITHIN YOUR CIRCUITS.
RED/GREEN LED INDICATES HIGHALOW

+ YELLOW LED INDICATES PULSE
+ MINIMUM PULSE WIDTH: 30NS
MAXIMUM INPUT FREQUENCEY: 17 MHZ

AND OPERATION TO BE DE-
TECTED ON THE SWITCHES
AND WHEN THE PROCESSOR
EXECUTES THE INSTRUCTION,
AND AN INTERRUPT OCCURS.

+ NMI VIA IOCHECK LINE, OR 1RQ 2, 5, 7 CAN BE ASSERTED.
WHEN MATCH OCCURS

+ ENABLE/DISABLE MATCH ON READ/WRITE, IO/MEM, DATA
DMA, OR EXTERNAL EVENT

FRONTPANEL

350ns
250ns

200ns
200ns

250ns + LOGIC 1: TTL 2.3V £ 0,2V CMOS 70% VCC

* LOGIC 0: TTL 0.8V £ 0.2V CMOS 30% VCC
OVERLOAD PROTECTION: $220V DC/AC

LP-100

LP-200 PULSER PROBE.

27C101-20  131072x8 200ns

STATIC RAM

PARTS SIZE SPEED
HME116-2 2048x8 120ns
HM6116LP-4 2048x8 200ns
HME118LP-3 2048x8 150ns
HM6116LP-2 2048x8 120ns
HME264LP-15  8192x8 150ns
HMG264LP-12  8192x8 J20ns
HME264LP-10  B192x8 100ns
HM43256LP-15 32768x8 150ns
HM43256LP-12 32768x8 120ns
HMA3256LP-10 32768x8 100ns

PALS

PART# SPEED PINS IN FUNCTIONS

ouTr
1618 35ns 2 AND-OR INV
16R4 35ns 4 4 AND-ORINV
6
2
4
8
8
8

$99.95

2
z
g
r
h]

DATARASE Il EPROM ERASER || | ¢ PROTOTYPE CARDS

CONVENIENT POCKET-SIZE)
+ ERASES ALL SiZES OF EPROM
UP TO 4 AT A TIME

* WALL PLUG POWER SUPPLY
DATARASE Il ............. $39.95

8-BIT SOLDERLESS 8088
BREADBOARD WITH DECODE

+ 8-BIT CARD « GOLD-PLATED EDGE- CARD FINGERS

+ BUFFERING & DECODE LAYOUT + FR-4 EPOXY LAMINATE
JOR-PR2
JDR-PR2-PK OPTIONAL PARTS KIT
JOR-PR10 16-8IT WITH YO DECODING LAYOUT
JOR-PR10-PK OPTIONAL PARTS KIT
EXT-80286 206-COMPATIBLE EXTENDER CARD
EXT-8088 8088-COMPATISLE EXTENDER CARD ..

<< << < <<
<< << Z

PORTABLE IC TESTER

EASY-TO-OPERATE AND COST
EFFECTIVE UNIT. SUPPORTS THE
FOLLOWING COMMON FAMILIES OF ICS:
74 SERIES TTL, 40 AND 45 SERIES CMOS
AND 41/44 SERIES DRAM UP TO 1MB,
AND RECOGNIZES 411000 DEVICES
(1MBX1). CAN ALSO IDENITFY UNKNOWN
PART NUMBERS.

MOD-HIC .....ovrniivrniricnnrasenns

16R6 35ns AND-OR INV
2008 40ns AND-OR INV
20R4A  25ns AND-OR INV
20R6 40ns AND-OR INV
20R8 40ns AND-OR INV
20X8 50ns AND-OR-XOR INV 2 95

GALS S

SPEED PINS _ REPLACES  IN OUT PRICE]

16v8 Bns 20 1OLBTOIGRPE 6 B
16V8-16  15ns 20 10LBTO16AP8 8 8
20v8 Bns 24 14BTO16RPE 20 8
20V818 157 24 14LBTO16RPE 20 8
2 1

2 1

PC PROTOTYPING CARDS

- ADDRESS DECODING LOGIC, DATA BUFFERING, 2 LSI CIR-
CUITS FOR PROGRAMMABLE DIGITAL /O & COUNTER-TIMER
FUNCTIONS

PDS-601 $79.95
PDS-600 ABOVE CARD WITHOUT DECODE ...cvcvreees $49.95
PDS-611 16.81T BUS BREADBOARD WITH DECODE . $88.95
PDS-810 ABOVE CARD WITHOUT DECODE .vveverene

PC INTERFACE DESIGN KIT

JDR'S NEWEST ADDITION TO THE PROJECT DESIGN SERIES
INCLUDES A SELF-POWERED SOLDERLESS BREADBOARD
WITH INTERFACE FOR YOUR PC. A TUTORIAL PROVIDED
TEACHES HOW TO MAKE YOUR PC INTERFACE WITH DIGITAL
AND ANALOG DEVICES.

PDS-1000

22V10 3a5ns 24 PGM OUTPUTS
22V10-18 15ns 24 PGM OUTPUTS

$399.95

CUSTOMER SERVICE  800-538-5001  LOCAL/INTERNATIONAL 408-559-1200 ORDER TOLL-FREE e

TECHNICAL SUPPORT  800-538-5002 ~ LOCAL/INT'L FAX 408-559-0250 80 a_ 5 3 8_ 5 ooo e 12
J R .559- : .

TOLLFREE FAX ORDERS 8008595003  BBS (9600/2400/1200) a0s500253 |, G0 S N0l ey e 70 3 P,
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JDR Microdevices®

Seruing you since 197F Buy WITH CONFIDENCE FROM JDR!
* 30-DAY MONEY BACK GUARANTEE

ORDER TOLL-FREE 800-538-5000

MOTHERBOARDS

16MHz MINI 386-sx *249°°

* NORTON Si 18.3 « LANDMARK AT SPEED 20.8

» EXPANDABLE TO 8MB ON-BOARD + AMI BIGS » CHOOSE @ OR
1 WAIT STATE FOR USE WITH SLOWER RAN « FIVE 16-BIT AND
THREE 8-BIT SLOTS + CHIPS & TECHNOLOGY "NEAT" CHIPSET
+ SOCKET FOR 80387 CO-PROCESSOR - 8.5” X 13" SIZE FITS
MINI-286 & FULL-SIZE CASES

MCT-388SX 16 MHZ 386SX ........

MCT-386SX-20 20 MHZ VERSION

MCT-M386-25 25 MHZ MINI 386 ............

MCT-C386-33 MiNI 33MHZ CACHE 386

MCT-C386-40 40 MHZ CACHE 386

MCT-M486-33 33 MHZ MINI 486

SYSTEM DIAGNOSTICS CARD
*49%
WORKS WHEN SOFTWARE CANNOT
286/386/486 COMPATIBLE
« PLUG INTO SLOT, READ LED

DISPLAY AND CHECK YOUR BIOS
MANUAL FOR ERROR CODE

‘DUAL GAL CHIP DESIGN INSURES ULTRALOW CURRENT
OPERATION AND LOW NOISE
VIEW LEDS ON-BOARD OR ON BACK-PANEEL

PCODE $49.95
GATEKEEPER 8-BIT PASSWORD SECURITY CARD $49.95

MEMORY CARDS
SIMMPLY-RAM MEMORY EXPANSION CARD
MCT-EEMS 16-BIT EEMS CARD ..
MCT-EMS 8-BIT EMS CARD 2MB CAPACIT'(
MCT-RAM 8-BIT 576K RAM CARD ....................

DISPLAY CARDS
MCT-VGA-16 8/16-BIT, 640 X 480 VGA CARD ..
MCT-VGA-1024+ 1024 X 768 IN 256 COLORS .
MCT-MGP MONOGRAPHICS/PRINTER CARD ..

$199.95
.$149.95
.$129.95

HARD DRIVES
131MB $399_

sTORAGE 515

42.0MB  28MS
89.1MB  16MS
131MB  16MS
177MB  15MS
338MB  16MS
426MB  14MS

21.4MB 65MS
42.8MB  28MS
80.2MB  28MS

32.7MB  65MS
65.5MB  28MS

84.9MB  28MS

& seagate

|LORNAT FORM
| IDE 3-1/2"
IDE 3-1/2"
IDE 3-1/2"
IDE 3-1/27
IDE 5-1/4°
IDE 3-1/2

MFM  5-1/4°
MFM  5-1/4"
| MFM  5-1/4°

RLL 51/4°
RLL

5-1/4"
| sCsl

MODEL #

ST-351A

ST-3096A
ST-3144A
ST-1201A
ST-2383A
ST-1480A

ST-225
ST-2511
ST-4096
ST-238
S§T-277-1

ST-296N

PRICE

$209
$319
$389
$559
$1159
$1239

=

$249
$569

$219
$289

ms‘

5-1/47

8-1/4" MOUNTING KIT FOR MOST 3-1,2° DRIVES
HD-MHW $9.95

FLOPPY DRIVES

FDD-1.44X 1.44MB HD BLACK FACEPLATE ...
FDD-1.44A 1.44MB HD BEIGE FACEPLATE ...
FDD-360 5-1/4 DOUBLE-SIDED DD 360K

FDD-1.2 5-1/4* DOUBLE-SIDED HD 1.2M _..............
FD-55GFV TEAC 5-1/4" DOUBLE-SIDED HD 1.2M

TERMS  For shippang & |
1PLING Charg.: OMACT Vut
K We )

g o A 3o b ¥ ¢ ]
- JDR M-crodevnces JDA. the JOR leqo and Lhe MCT logo are registered ¢ vadema:ks ol JOR MlCRODEVlCES INC. Modulav Cn:uﬂ

& MllDlllAR CIRCUIT TECHNOLOGY

12MHz
MINI 286

$129°%5

16MHz
MINI 286

$149°¢

* NORTON $1 14.0 * LANDMARK AT SPEED 15.9

« 6/12MHZ KEYBOARD SELECTABLE SPEEDS - EXPANDABLE
TO 4MB ON-BOARD USING BONS 256K OR 1MB SIMMS(@K
INSTALLED) « FIVE 16-BIT AND THREE 8-BIT SLOTS » AMI
BIOS + SOCKETED FOR 80287 CO-PROCESSOR - 8.5 X 8.75"
SIZE FITS MINI-286 AND FULL-SIZE 286 CASES
MCT-M286-12
MCT-M286-16 16MHZ VERSION ..
MCT-TURBO-10 10 MHZ 8088 ...

$129.95

IDE FLOPPY/HARD CONTROLLER *29°°
« SUPPORTS 2 IDE HARD & 2 FLOPPY
(360K, 720K, 1.2MB & 1.44MB) DRIVES
« HARD DISX ACTIVITY LED SUPPORTED
MCT-IDEFH .. ... $29.95

1.44MB FLOPPY CONTROLLER

+ SUPPORTS 2 FLOPPY (360K, 720K, 1.2MB
& 1.44MB) DRIVES

+ SELECTABLE AS PRIMARY OR
SECONDARY DRIVE CONTROLLER

MCT-FDC-HD .. ... $49.95

MCT-FDC-HD4 4 FLOPPY VERSION ...

MCT-HDC HARD DRIVE CONTROLLER

MCT-RLL RLL HARD DRIVE CONTROLLER

MCT-FAFH 16-BIT 1:1 F/H CONTROLLER

MCT-AFH-RLL 16-BIT F/H RLL CONTROLLE

MULTI i/0 CARDS

‘MCT-VGAEIO 1024X768 VGA, MULTI /O, IDE F/H .

MCT-IDEIC 16-BIT IDE MULTI 1O CARD
MCT-AIO 8-BIT 286/386 MULTI O CARD ..
AIO-SERIAL OPTIONAL 2ND SERIAL PORT

1024 x 768
vea packace 469

+ 8088 & 286/386/486 COMPATIBLE CARD
& 1024 X 768 INTERLACED MONITOR
1:1 ASPECT RATIO
0.28 DOT PITCH
256 COLORS FROM 262,000
8/16-BIT CARD HAS 512K VIDEO RAM
EXPANDABLE TO 1MB

VGA-PKG-1024+ $469.95

VGA-PKG 640 X 480 VGA PACKAGE

MORE MONITORS...

NEC-3FGX NEC MULTISYNC 3FGX ...............
VGA-MONITOR VGA MONITOR . P
MONO-VGA PAPERWHITE VGA MONITOR
JOR-AMBER 12" MONO-AMBER SCREEN .

2400 BAUD MODEM  °49%°

= 2400/1200/300 BPS INTERNAL DATA MODEM - FULL HAYES
AT COMPATBILITY = INCLUDES PROCOMM SOFTWARE
MCT-241
PCEM7296
PCCB6201
VIVA-24MNP 2400 BPS EXT MODEM W/MNP

INTEL 9600 BPS EXTERNAL .
INTEL SATISFAXTION FAX/MODEM . $399. 95
$149.85

q jc
LadnG ie ¢ D"l;!.a‘m;u!w
b bt . P g

Technology is 3 trademark of JOR MICRODEVICES. INC. Copyright 1992 JOR MICRODEVICES.
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* 1 YEAR WARRANTY
* TOLL-FREE TECH SUPPORT

$59%

SOLDER STATION

+ 60 WATTS; THERMOSTATICALLY
COMTROLLED HEAT FROM 200-300¢ F

+ % AND IC GAUGE

« SOLDER GUN, GUN-REST
& COOLING TRAY

» LEDS - REPLACEABLE TIP
168-3C

SOLDER/DESOLDER
STATION

- OIL-FREE VACUUM PUMP

+ REFLACEMENT PARTS AVAILABLE

« ADJUSTABLE TEMPERATURE
(200°-900° F} AND VACUUM
(060CM/HG)

XY988SD

KESTER SOLDER

60% TIN / 40% LEAD IN 1LB. REELS.
SLOR-025 0.025" DIA. ...
SLOR-031 0.031" DiA.
SLOR-050 0.050° DIA. ..

CONDUCTIVE PEN

* LINK COMPONENTS, REPAIR DEFECTIVE TRACES, MAKE
SMOOTH JUMPERS + TRACES DRY IN MINUTES; CAN BE
SOLDERED AT LOW TEMPS + HOLDS APPROX. 100 FT.
PEN-2200 $9.95
PEN-3300 CONFORMAL COATING PEN .................... .$9.95

UNIVERSAL PROGRAMMER

+ PROGRAMS EPROMS, EEPROMS,

PALS, GALS, BI-POLAR PROMS,

8748 AND 8751 SERIES DEVICES ¢

+ TESTS TTL AND CMOS ICS,

DYNAMIC AND STATIC RAM

* TEXTDOL SOCKET ACCEPTS .3

.6° ICS FROM 8-40 PINS « LOAD

FILE, SAVE FILE, EDIT, BLANK

CHECK, PROGRAM, AUTO, ROAD MASTER, VERIFY
AND COMPARE + COMPATIBLE WITH PAL SOFTWARE
MOD-MUP $499.95

ADAPTOR PROGRAMS 4 EPROMS AT ONCE
MOD-MUP-EA
HOST ADAPTOR CARD AND CABLE

MOD-MAC (REQUIRED FOR OPERATION)

EPROM PROGRAMMER

- QUICKLY. EASILY PROGRAMS 24 TO 32-PON EPROMS,
CMOS EPROMS, EEPROMS FROM 16K TO 1 MB « HEX TO OBJ
CONVERTER - AUTO BLANK CHECK, PROGRAM AND VERIFY
MOD-MEP 1-EPROM PROGRAMMER® . $119.95
MOD-MEP-4 4-EPROM PROGRAMMER! $169.95
MOD-MEP-8 8-EPROM PROGRAMMER" ._............. $259.95
MOD-MAC HOST ADAPTOR CARD & CABLE ........... $29.95
‘NOTE: REQUIRES MOD-MAC HOST ADAPTOR CARD

PAL DEVELOPMENT SOFTWARE

» SUPPORTS 16L8, 16R4, 16R6, 16R8, 20L8, 20R4, 20R6, 20R8
AND 20X8 -CUPL SIMULATOR TESTS FUNCTIONALITY OF
DESIGNS *PTOC (PALASM TO CUPL TRANSLATOR)

!$90.95

MOD-MPL-SOFT

$99.95

UNIVERSAL PROGRAMMER

> Sy

* SUPPORTS DEVICES FROM ALTERA, AMD/MMI, AMI, ATMEL,
CATALYST, CYPRESS, EXEL, FUJITSU, GOULD, HARRIS,
HITACHI, HYUNDALI, ICT, INTEL, LATTICE, MATSU-SHITA,
MICHROCHIP/GI, MITSUBISHI, MOTOROLA, NEC, NATIONAL
SEMICDONDUCTOR, OKI, RICOH, ROCKWELL, SAMSUNG,
SEEG, SGS-THOMSON, SIGNETICS, TI, TOSHIBA. VLI, XICOR,
XILINX AND ZILOG

$699.00

MOD-EMUP

MG
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URPLUS

12VDC/100ma WALL ADAPTERS

12,000 IN STOCK

SURPLUS TRADERS specializes in the distribution of surplus parts
and equipment to the electronic, computer and hi-tech industry. We
publish a wholesale surplus catalog which is available to the trade
at no charge. Please make your request on your company letterhead

or accompanied by your business card. If you indicate your areas of

interest or specialization - we wil keg our computer to target
special offers in your field of interest. Hobbyists and those not
in the trade may obtain our catalog for a handling charge of S2.

™ AT PRESS TIME!!
Panasonic.

NOW
ONLY

v'a A EA/5000

$1.10 EA/1000
$1.20 EA/ 100
$1.35 EA/ 50

“ 2.1mmID/SmmOD plug

SURPLUS
TRADERS

P.O. Box 276
Winters Lane
Alburg, Vermont 05440
514-739-9328

(Fax 514-345-8303)

FN
o]
o
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SYMPTOMS: Shortness of breath, extreme excitement about CURE: Home Control Concepts has been ordered by our doctor
Stanley LightMaker home controls, and an uncontrollable craving tohold the most unbelievable Stanley LightMaker sale ever seen
to sell top quality Stanley LightMaker products at extreme low prices. " in the history of home automation.

Mobile Control & Base Lamp Module 3-Prong Appliance  Motion Detector with Floods
8-button handheld remote done in sleek (= “"\\ ol Plug-inlamp module controls | y o Wil odule 7 N A Y Detects motion, tums onfloodlights,
1990's styling. Transmits RF signal up | 2 | incandescent lights up to I '_'__‘::- Plug-in appuance module rated | { andsends up tofour X10on signals
to 100 ft. to plug-in base transceiver, Off- 3‘,“_;'\ - | 500 Watt max. Off-white = ;' 15A resistive, 500W tamps, 1/ ' tomodules located inside or outside
white color. $ 49 ) x= . color. Only672modulesreserved  3HP motors, Off-white. 672 #4 the house. OFF delay (10 sec. to 35
HCC-2553 O N LY 3 7-— for this promo. so order soont reserved. Limit 16. HCC-2550  min.), dusk/dawn and sensitivity adjustments. Detects

Limit 16. $ 99 $ 99 40ft. at 110° arc. Weatherproof. Bulbs not included. 450
55 Power Timer / Radio HCC~2474O N LY 8" O N LY 9— Ml faskreaodiGrpromp, O N LY $399§
<2 Programmable timer can schedule 4 Umit§ HCC-2651

lights and appliances up to twice a day. HOME CON TR OL r =
Manual control of 8devices., Security feature Time on/::Of:(: Iichoisn: d(a)l fiances 2 $F
forrandom on/offtimes. Delayfeature turns off selected Has llumi “Z ALL EI GH?TS ﬁ‘pb i
device at a later time... great for late night TV viewing) Alas h u:gmﬂl GHTEN ang AOLL U;:t‘l?n. e
AM/FM clock radio with alarm and snooze feature. O:‘g ey hi an 1 i (S
llluminated ALLLIGHTS ON button. Attractive simulated butions. Off-white color. 261 reserve

woodgrain design. Battery backup. 180 units reserved :‘:ég’_;’;; Limit 12, O N LY $ 8.9_9
tor promo. Limit 6. - W
e ONLY®34% | K YEY £
A - remier Home Control
Motion Detector & Base X-10 Compatible Home Controls }ﬁ“@@'\ Same features as Home Control (above);
Indoot/outdoor wireless motion = = R ~=%. contrals 16 devices. Handsome simulated
detector mounts virtwally £ 5 *jo’ Wall Switch Modul T",* 3-Way Wall (‘T " woodgrain design with smoked flip-up
anywhere. Transmits ONsignal :I | Replaces existing wall switch. g H 2\ keyboard dust 4
to base transceiver up to 66 ft. U'_,g_,\:' Controls incandescent lights up I. Res;)lzggg(irs‘llgse:itches %& cover. HCC-2549. ON LY $1 6-‘9_
away. Operates 24 hrs. or only after dusk. to 500 Watt max. Ivory cdor - i o
Sensitivity adjustment and variable OFF delay.  bution. Only 672 modules ol ;?o::;oumg| nnczndeslcem Power Timer - o £
Deects 40 ft. at 11¢° $ s veu ot dhie prextites cudor &%y lightirom2locations. vory  gamefeatures as Power Timer/ Radio L \zripss
arc. HCC-2653 ON LY 449—5 now! Limit 12 ; $099 color bugtons, $HCC-249796 (above left) without AM/FM radio. ‘\3\ =N
5 i ) i) 95 Lmits Y
WITHOUT BASE HCC-2652 29w HCC-2475 O A LY 9 O NLY 12 O N LY $2 4 oo §
Free Home Automation Coffee Mu Guaranteed Lowest Prices Order Requirements Immediate Shipment
g q P

Get this exclusive gift with every order! This  Our incredible sales volume aliows us to offer 5100 minimum per order. We accept Mastercard, Most orders are shipped same day. Federaj
mugis great for drinking freshly brewed cotfee  you the lowest prices.. guaranteed! We can  Visa, Discover, check & MO. Overseas orders Express or UPS overnight air or second day air
from your module-controlled coffee maker. beat anyone's price! Call for details. payablein USfunds. Callforwarranty & retuminfo.  availdble upon request at additionalcharge.

TOLL-FREE ORDER LINE (ORDERS ONLY) INFO, PRICING & CUSTOMER SERVICE

=== 1-800-CONTROL &8 1-619-693-8887

Wireless RF Link X-10 Development Kit Motion Switch Automation Book
Manufactured by Linear, this low cost RF iink is Use to develop your own PC-based “sman”home Heath Zenith swilch senses mation & tums on light.  New Edition! *How to Automate Your Home"
ideal for wireless control of your own projects, automation system! Monitor status of home's Adjustable celay shut off. Great for hallways, base- by David Gaddis. Excellent! Reviews in
yourhome & car alarm, andeven X10 modules lights & appliances and make intell gentdecisions ments, garages, laundry rooms, bathrooms, more.  Popular Science, Radio Electronics, Circuit
{with addition of HCC-284)! Set security code based on their on/off status. Develop a home Photocel! adjusts for night- ON LY ‘51 495 Cellar INK, & Electronic House. 150 pages
ontransmitter & receiver, apply powerloreceiver, control system with IF-THEN logic even 1-button  only operaticn. HCC-6105 andover 125 illustra- O N LY $2695
& you're ready for wireless control! 100" range. macros! Add Stanley motion detectors to give o tions. Reg. %29.95 =

__ system input of room presence. Development PC to IR Interface Kit
P JRANSM'TTERZ_ Tiny  keychain softwareisinterrupt based andincludes compiled  This kit Is great for development of your own Drapery Controller
i transmiter is approx. half the library routines & sample C-language sourcecode.  Infrared home control system! Allows your PC 1o This X-10 compatible quiet motor can
S - height ofa matchbox! Transmitter “push buttons™ on remote control! Combine PC be usedto control draperies and vertical

'has two butions correspondingto Use with PC to Infrared Interface o develop &  pacod home automation with infrared control of blinds. Instalis
channels 1and 2. Includes two Lithium batteries. system which combines home automationand IR your TV {velume, channel, etc), stereo, VCR, and in  minutes.

= control; any X-10 controller can cantrol infrared!
RECEIVER: Board level receiveré.v’-‘l_ 52 sAdd Voice );Wasler Key. for voice control of the m?re; (PRt Rode 1 FRRruaT 5 2 Mo"untsdo'n ':he
measuresapprox3*square! 4 a?- Edshomel Use X-10's Sundownerto give dusk/dawn } e 9wenn/zt1. ILJs$Wlthov;)x VglceMasrerKe}; w‘::‘ f.m a;t:s
Requires power supply of 8 <. AL input to your system. Add PC voice mail for X-10 e A IAC] eﬂalr}merﬁ ST e G
1024 VDG or 1210 18 VAC. o 4 control of your home from any phone in the world! Combine whth X- 70 Developmen Kitlo allow any X- fUrEpaty Boud, - Aulorilsaly
Two outputs (channels 1 and 2) can Requires IBM or compatible computer with parallel “.) Jeigly fPioai e e pgCe il 2a S OD?M-UH ity o
each switch uip to 300 mA @ 18 VDC maximum to . Includes TW523module, adapter, intor with voice rail system for remote controtof IR from be stopped at any point in open/ciose
; 3 ROFEIRCIIIRE mocule. adapter, intertace . 1o16phoneinthe world! Possibiliiesars limitless! cycle. Motor has two AC cords; one

ground. Directly activate relays, drive bulbs,more. caple, development software, demo program & powers motor's *brains,” the other plugs
HCC-RF1 Set includes transmitter, receiver, technical info/data. HCC-523K ONLY %69/ Remote centrol links to PC's‘serial port. Use the into an X-10 module or receptacle for
and complete documentation. ONLY $39/ Thermostat Setbac k SendIR pragram to transmit infrared signals (e.9. control. Provides convenience, energy
HCC-284 X-10 Powerllashinterface ONLY $19/  x 10 energy saver! Pays fortselfl Works withyour 1 08 €ommand SendIRTVMUTE wilmutethe  sayings & security. Pre-schedule open/
' existing thermastat! Instalfs quickly andeasiy. Use ). Write your§oﬂwamaroundSenleordevelop close times and/or use with an X-10

New! Leviton 6381-U unsunr:gmerandwiméﬂ Bek)wq Y ffom scraich using sample source code. Complete gndowner. In summer have drapes
X-10 compatible. Switch controls motor speed g TCITARTEE ONLY 899 win interface, cable. developmentsoftware, sample ¢lose followlng the sun to keep home
(e.g. celling fan) and dims low voltage lighting! : , C-language source code, technical infa'data and coo), In winter have drapes open
Rated 500W incandescent; motors & transform- W€ have GE Homeminders! if;lcumﬁcmm;)nbﬂezu;éer; remoteco'{gfi fO"&F:)r- following the sun to warm house. When
ers 2/3HP or500VA. White, We believe we have the last 200 units in the A or 1-Control) any or compatible computer away, open/close to give home “lived-
orvary. Hoc-saey - ONLY 48%  riversel Originally sold for over $5001 X10 With serial port. HCC-PCIR ONLY %69/ in" appearance. Remotelyciose drapes
HCC-6291 Switch for fiuorescents & appliances 48% compatible; schedule your horne on your TV{

Enerl og ic ES- 1400e Pictoral display of rooms & devices {coffee maker

while watching TV to reduce glare.

One-For-AllUniversal Remote Schedule a midnight "sweep” command

inkitchen, etc.) with on/off status. Remote phone Replaces 12 remotes! TV, cable, VCR, Hi- 1o shut off all appliances, lights, & close
Intelligent X10 scheduler with 2-way interface. interface, memo pad, security mode, message |- Satellite converter, more! Macros, alidrapes. Slick for custom instalier demos
Monitors powertine andallows IF-THEN control. syctem, password protection. more. Complete Sleep timers, more. X10 compatibie or end-user home automation “showing
PCmaybe shutoff oncesystemisprogrammed! i infrared remote controf, caties, & wa anty. ;’::::5:: with HGC-3000. Lowest off”  Manufactured for Kirsch, the
Use with HCC-2653 Stanley motion detectors! i ? : \_famous name in draperies & blinds.
Powerfull New Model, ONLY $359 fom;f,‘;fi‘;‘;’{i‘-‘é{??é”' ONLY $149 rccrcs ONLY i Over 40% off retail! NLYS
New Software. HCC-1400 Fcer win2 Modules *159 HCC-3000 IR Command Center 26 957 HCC-DRP1 O LY 26 9

LOW PRICE GUARANTEE! DOUBLE WARRANTY! FREE GIFT!
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We Sell QUALITY PARTS . We Have DISCOUNT PRICES - We Ship FAST

LIGHT EMITTING DIODES

color / description cat# 100 1000 New compact flash

b
STANDARD RED / diffused LED-1 10for$150 13 .11 f,sg‘_’";,a’,":fzzuarer of

JUMBO ; GREEN / diffused LED-2 10for$2.00 17 .15
T13/4 YELLOW / diffused LED-3 10for $2.00 .17 .15 s ;‘;e:;ssures
(5 mm® YELLOW point source LED-3P 10for$1.20 .10 .07 2 1/2" x 1 1/4". Ideal for use as a strobe, warn-
===  CLEAR/lights RED e e - X b UEL
- ing light or attention getter. Includes hook-up dia-
point source stubby LED-7 10 for $1.00 .08 .07 gram. CAT# FSH-1
FLASHERS ==— 8@ ~ RED/ diffused LED-4 $1.00 each .90 .80 10 for $35.00 sg h
Built in flashing unit. GREEN / diffused LED-4G $100each .90 .80 100 for $325.00 eac
T 1 3/4 (5 mm) YELLOW / diffused LED-4Y $1.00each 90 .80 Electrolumin t
umi n
JUMBO LED HOLDER  BLACK HLED 10for 65¢ 05 .045 i
Fits all T1 /4 ra ‘a BACKLIGHTS
(5 mm) LED's =D&
MINIATURE RED / diffused MLED-1 . 10for$150 .13 .11
T-1SIZE =¥  GREEN/difiused MLED-2 10for $2.00 17 .15 °
(3 mm) YELLOW / diffused MLED-3 10for $2.00 17 .15 ) P @ é i
SUB-MINIATURE RED / diffused LED-5 10for$150 13 .11 I
axial —— &0y ———— GREEN / diffused LED-5G 10for$1.50 13 .11
(079" X .098) YELLOW / diffused LED-5Y 10for$1.50 13 .11
RECTANGULAR RED / diffused RLED-1 5for$100 18 .15 At last! A low cost electroluminescent glow stri
3.18 X558 ————{ § GREEN/diffused RLED-2  5for$150 .27 .24 e e
X 6.73" high YELLOW / diffused RLED-3 5for$1.50 .27 .24

signed to backlight small LCD TVs made by the

Citizen Watch company. The inverter circuit
CABLE TIES changes 3 or 6 Vdc to approximately 100 Vac,
the voltage required to light the glowstrip. Lumi-

nescent surface area is 1.7" X 2.25". The strip is

CAT# APPROX.  MIN.TENSIL.  COLOR MAX. 10 100 1000 a salmon color inits off state, and glows white
=l Bl M h ized. The circuit board is 2.2° X 1
TR-400  4' 181bs  neutral 15/16" .30 $2.50 $15.00 when energized. 1N o5 s
TR-400B 4" 181bs  black 15/16" .35 $3.00 $17.50 Glow strip and circuitry can be removed easily
TR-600 ¢€" 30 Ibs neutral 112" .50 $4.00 $30.00 from plastic housing. Ideal for special lighting
TR-600B 6" 30 Ibs black 1172" .50 $4.00 $30.00 | effects and backlighting. Two models available:
TR-800 8" 50 Ibs neutral 13/4" .60 $5.00 $40.00 |
TR-800B 8" 50 Ibs black 13/4" .70 $6.00 $50.00 Citizen# 91TA operates on 3 Vdc
TR-1100 11" 50 Ibs neutral 3" .70 $6.00 $50.00 CAT# BLU-91
TR-1100B 11" 50Ibs  black 3" .80 $7.00 $60.00
TR-1500 15" 501Ibs neutral 4" $1.00 $8.00 $70.00 Citizen# 92TA operates on 3-6 Vdc
Hea -duty 15" cable tie. . AT# BLU-92
TR-1500HD 15 120 Ibs  neutral 41/4" $1.50 $12.00 $100.00

LARGE
RECHARGEABLE BATTERIES (nickel-cadmium) 3 each fm',ms

10 for $32.00 « 100 for $275.00

N S @ i
ﬂ —— B d =0 200 ASSORTED PARTS

SIZE voLT AMPERAGE CATH 1-9 104+

AAA 120 180 mAh NCB-AAA  $1.50 $13.50 ][I'

AA 120 500 mAh NCB-AA  $2.00 $18.50 ]i

AA w/ Solder Tabs 1.20 500 mAh NCB-SAA  $2.20 $20.00

Sub C w/ Solder Tabs 1.20 1200 mAh NCB-SC $4.25 $40.00

(o} 1.20 1200 mAh NCB-C $4.25 $40.00 Strips of assorted parts. Each strip contains an
C Heavy Duty 1.25 1800 mAh HDNCB-C 3525 $42.50 assortment of resistors, capacitors and diodes.
D 1.20 1200 mAh NCB-D $4.50 $42.50 Each strip contains at least 200 parts.

D Heavy Duty 1.25 4000 mAh HDNCB-D $7.00 $65.00 CAT# GRABTR $2.00 per assortment

TOLL FREE ORDER LINES 1-800-826-5432

FAX (818) 781-2653 - INFORMATION (818) 904-0524

Minimum Order $10.00 - All Orders Can Be Charged To Visa, Mastercard Or Discovercard - Quantities Limited «
California, Add Sales Tax = Shipping And Handling $3.50 For the 48 Continental United States - All Others Including
Alaska, Hawaii, P.R. And Canada Must Pay Full Shipping = No C.O.D. + Prices Subject to change without notice.

R




THIRD TAIL LIGHT
OR SPECIAL

EFFECTS LIGHT
Sleek, high-tech lamp
assembly. Could be
used as a third auto
tail light, emergency
warning light, or
special effect lamp. Red reflective lens is
2 3/4" X 5 1/2" mounted on a 4" high
pedestal with up-down swivel adjustment.
Includes 12 volt replaceable bulb,

CAT# TLB-S $3.00 each « 10 for $25.00

ITEMS of SPECIAL INTEREST

DOLLAR BILL SWITCH .
We sold out of these popular ~
dollar bill switches last year, &
but now they're back! Insert
bill into chute. Magnetic
head and infrared sensors
analyze bill for authenticity
and position, if anything is
wrong it kicks the bill back.
If good, bill passes through the chute anda 5
volt current is switched. Will pass any size U.S.
bill. It cannot differentiate between $1, $5, $10
etc. Operates on 12vdc. Solid metal housing
5.32"x 4.1" x 5.21" high. Chrome dollar chute
extends 1.34" in front. Removed from new

equipment. Guaranteed.
CAT# DS-2

$25.00 each

HIGHEST QUALITY METAL CASSETTES (Erased)

Premium quality metal tape in C-60 cassettes (30 or more per side).
One of the finest "brand-name” tapes on the market, in clurable, clear
plastic transport mechanisms. Recorded and bulk erased, the
record-protect tabs have been removed and therefore, need to be
taped over %o re-record. Audiophiles will appreciate the wide dynamic range of this tape. If your
cassette deck has a "metal” setting you will hear the difference. A real bargain!

' ‘C)EDC?

Myt »
\E— ey

CAT# C-600M
10 for $10.00 $1 25 T
CASSETTE STORAGE CASE cach M\
Black, unbreakable plastic audio

cassette storage case.

CAT# CBOX 5for$1.00 » 100 for $15.00 -“‘\\’/

WIRELESS REMOTE CONTROL
For Nintendo™ Video System

CAMERICA “Freedom Connection* ™
Turns your wired Nintendo™ control
paddle into a remote control unit.
Infrared remote like those used on

TV's and VCR's eliminates messy wires.
Allows players more mobility. Two
players can use one remote unit except
on games where they play simultaneously. In those games two "Freedom Connections” units
are required. A well-known national discount toy chain sells these for more than twice our price.

Operates on 4 AAA batteries (not included). CAT¥# IR-1 $ 95
Set of 4 AAA batteries CAT# BAT-4AAA $2.40 / set 9 each

: D.C. Wall Transformers (all are 120Vac) MAGNETS
“ 28 > FLEXIBLE SELF-ADHESIVE
% MAGNET STRIP
. L = - I
Style B SbyiSkS Flexible barium ferrite magnet strip with
VOLTS  AMPS PLUGSTYLE  CENTER CAT# PRICE STYLE adﬂ;?févegb?? '.‘g,ngef'cfé’v- 3232’;(9301 25" thick
4 Vdc 70 ma 2.5mm co-ax negative DCTX-470 $2.00 (o] Can'ea"sily e R smaller bieces '
6 Vdc 200 ma 2.1mm co-ax positive DCTX-620 $2.25 Cc CAT#MAG-8 $1.00 81" q
6Vdc  200ma 1.3mmcoax  negaive  DCTX-621 $2.25 c -8 $1.00 per 8.17 strip
6 Vdc 300 ma 2.1 mm co-ax positive DCTX-632 $2.75 c 10 for $8.50 + 100 for $75.00
75Vdc 400 ma 1.3 mm co-ax negative DCTX-754 $3.25 C
9 Vdc 10 ma battery snap DCTX-8310 $1.50 C POWERFUL
9 Vdc 200 ma 2.1mm co-ax positive DCTX-920 $2.75 o] MAGNET
9 Vdc 300 ma 2.1mm co-ax negative DCTX-930 $3.00 C . -
9 Vde 300 ma 2.1 mm co-ax positive DCTX-932 $3.00 (o} Powertul neodymium rare-earth magnet. Origi-
9 Vdc 300 ma 2.5mm co-ax negative DCTX-931 $3.00 C Gl Lot e aeananeniimagnet q.c oo
9vdc  500ma.  2.5mm co-ax posive  DCTX-950 $3.50 c Irregular in shape. Approximate dimension:
9 Vdc 1 Amp 2.1 mm co-ax negatve  DCTX-910 $5.00 c 1 e eteled” 33 Y il
10Vdc  500ma.  2.5mm co-ax positve DCTX-1050 $3.50 @ WARNING - Don't put your hand
12 Vde 100 ma 2.1mm co-ax negative DCTX-1210 $2.50 (o} between magnet and metal objects.
12 Vde 200 ma 2.1mm co-ax negative DCTX-122 $3.00 o] CAT# MAG-2 $7.50 each
12 Vdc 200 ma 2.1mm co-ax positive DCTX-1220 $3.00 o]
12 Vdc 300 ma 2.5 mm co-ax positive DCTX-123 $3.50 C
12 Vdc 500 ma 2.1mm co-ax negative DCTX-125 $4.50 C MINI MAGNETS =
12 Vde 1 Amp none DCTX-121 $6.50 A L
14Vdc  700ma.  1.3mm co-ax negative  DCTX-1470  $5.25 c Small, powertul-for-their-size magnets.
15Vdc  400ma.  2.5mm co-ax positive ~ DCTX-1540 $4.50 A Rectangular - 0.48" X 0.25" X 0.08".
17Vdc  210ma  none DCTX-1721 $3.75 c CAT# MAG-4 3 for $1.00

CALL OR WRITE FOR OUR

FREE 60 PAGE CATALOG

WITH OVER 4000 PARTS!
OQOUTSIDE THE U.S.A. PLEASE SEND
$2.00 POSTAGE FOR A CATALOG

MAIL ORDERS TO:
ALL ELECTRONICS
P.O. BOX 567
VAN NUYS, CA 91408

TOLL FREE
PHONE ORDERS

1-800-826-5432

CIRCLE 211 ON FREE INFORMATION CARD
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(HOSFELT ELECTRONICS, INC. i@ )

INFRARED WIRELESS SURFACE MOUNT OSCILLOSCOPE
REMOTE SWITCH LED CHIP PROBES

115" x 055" x .05" Thick  &o=>
Lens Dia - lmm (.04")

Off - Clear / Lit - Green —mi
Has gold plated mounting surfaces for

super conductivity. Q

Mfg - Polenex

W

No. 25- k 10/$1.00
This two piece device {transmitter/re- 25-130 25 G /$ )
ceiver) lets you turn on/off lamps, OC to 60 MHz, 1:1 switchable 10:1
appliances or other 120 VvAC units| SELF-ADHESIVE max. input 600 Vp-p.
(15 amp max), using 2 prong non-pol- RUBBER FEET 9 9 No. PP-80 $15.95
arized plugs. The hand held control
requires a 9v battery {not included). Round 9 9
Operates in line of sight up to 25 ft. Color - Black
away. 1.19" Dia x .25" Tall DC to 100 MHz, 10:1. 9M ohm/14 pF,
max. input 600 Vp-p.
No. 25-131 $8.95 | No. 85-108 pk of 12/$1.00 | No. PP-150 $29.95
3 CONDUCTOR TWIN BIT ROSIN CORE <>
LINE CORD | SOLDER
- 2
. i S O <0 oA :
i .
@ <7 - @ ) Meets Fed Spec QQ-S-571E @
6 ft. 7 in. - Black ' 1-7/8" long x 1/4" dia .031 - 21 Gauge 4
18 AWG/3 Cond - SJT #2 Phillips on one end 60% tin - 40% lead
0.D. - .315" #6 (1/4") slot on the other end One Pound
No. 60-171 $2.59 | No. 54-107 pk of 4/$1.00 | No. 46-127 $6.95
4 PIECE CLEANING BRUSH 10 AMP
MICROPROBE SET SOLID STATE RELAY
’W\“_&.
\/__—-.—-—/\

R eme———— Mfg - Douglas Randall
Mfg # - JD10BNZ

' — 2-1/8" x 1-3/4" x 7/8"
e ————c—

Control voltage: 3-32 VDC

4" L x approx 1/4" Dia Load: 10 amp @ 20-300 VRMS
Set includes 4 couble ended This tapered cleaning brush has nylon | Non-zero crossing for lamp dimming
probes about 6" long bristles. Comes in a pack of 3. or heater control applications.
No. MPS $5.00 | no. 80-213 $.29 | No. 45-258 $9.95
12 VDC @ 500 mA 12 VDC UNIVERSAL ADAPTER
ADAPTER ‘T . BRUSHLESS FAN SOSITIE POLARLTY _
coaxial olug __",,T‘_‘f:—‘_ ! ﬂ: =qj:E g1 =
Mfg - Panasonic e | § = §
Mfg # - KX-All ua I Mfg - Motor-One o -
25 2.3/8" o Mfg # - DO6TI2LWS b e ZH
Input: 120 VAC @ 60 Hz 12 W —1-%/8= Size: 2-3/8" Sq x 1" Deep H - 2-3/4"
Qutput: 12 vDC @ 500 mA 12 vDC, 90mA, 1 watt
; 12 CFM, 3500 RPM Converts 110 VAC to 6, 7.5 and 9 VDC.
6 ft wire has a gray tracer. The| o757 40 Current is rated at 300 mA. Features
center is negative for polarity.| 1. '1an color coded leads a polarity reverse plug and 5 univer-

Right angle coaxial plug: 0D - .215", sal plugs ona 6 ft. ‘tracer cord.

;?,_-E'_%z:,;u White $1.99 | No. 26-167 $3.95 | No. 56-166 $2.95
. "TO PLACE YOUR ORDER e
12 PAGE CATALDS CALL TOLL FREE :

cms:LEc::i”"SE 1 8 0 0 5 2 4 6 4 6 4 2700 SUNSEULEVARD

STEUBENVILLE, OH 43952
or Fax 614-264-5414 MAIL ORDERS ALLOW $3.75 SHlPPlry

CIRCLE 276 ON FREE INFORMATION CARD




Amazing Pocket Reference!

480 pages of tables, maps, formulas, constants & conversions
and it fits in your shirt pocket! (3.2" x 5.4" x 0.6")

&QWﬁacéezze{aemagaaml

S
:
:

Electrical

Electric Wire Size vs Load
Wire Classes & Insulation
NEMA Motor Frames
Wire & Sheet Guages
Electric HP vs Torque
Resistor Color Codes
Capacitor Color Codes
Piliot Lamp Specs

Fuse & Battery S|

RF Coil Winding

Wire Slze vs Turns/lnch
Decibel Tables

Air

Automotive

Carpentry & Construction
Chemistry & Physics
Math

Mining & Milling

Money & Currency
Physical Constants

Plumbing & Pipe
Rope, Cable, & Chain
Steel & Metals
Geology

Glues, Solvents,
Paints and Finishes

Hardware

Surveying & Mapping
Tools

Water

Weights of Materials
Welding

Computers & Printers

Cormputer ASCII Codes
1B PC Emor Codes
IBM® Interrupts—IO Map
1BM® Memory Map

® 3200 Conversion Factors

® General Information

US & State Holidays
Signs of the Zodiac
Flowers of the Months
Anniversary Names
Radio Alphabet

Morse & TEN Radio Codes

Paper Sizes (Int!
Milita?(_Rank &
State information
Climate Data of the US
Time Zones of the US
Time Zones of the World
Telephone Area Codes
World Airport Elevations
Lost Credit Card Phone #'s
Alrline 1-800 Phone #'s
Temperature Conversion
Sound Intensities

Body Weight vs Height
Wind Strength Scale

Wind Chill Factors
Firewood Comparisons
Freguency Spectrum

Sun & Planet Data

® Detailed Index

rade

LATEST INTELLIGENCE

HOT OFF THE PRESS - T

'S HERE!

Now, for the first time, the meanings of more than 35,000 terms,
phrases, abbreviations, and acronyms used in the international intei-
ligence, law enforcement, military, and aeronautics communities
have been compiled into one convenient, well-indexed volume. If you
have a scanner or shortwave receiver, LATEST INTELLIGENCE, by
James E. Tunneli will unlock a world of listening possibilities!

Pocket PC Ref

An incredible shirt pockel size reference book on IBM® PC's and
compatibles. If you're & PC service man, hacker, hobbiest, or
general user, BUY THIS BOOK !!! |t contains a wealth of hard to
find information that took 1000’s of hours to collect. By Thomas J.

Calisign Country Prefix
Red Cross Network

Alrcraft { Country Codes

Mystic Star Frequencies
Pro Words

Security Clearance Basics
Country Codes

Glover and Millie M. Young.
® MS-DOS® 5.0 Reference

e PC Industry Phone Book with over

L]
L]
TV, Audio, CB Frequencies L]
L]
L]

Police 10 and 12 Codes

Fire Codes [ Frequencies
Border Patrol Frequencies
Repeater Frequencies

Celiular Teiephone Frequencies
Civil Aircraft Markings

Road Condition Codes

US Military Bases | Frequencies
Goodyear Blimp Frequencies

Secret Service Frequencies

2000 main and tech support numbers!
Specs and configuration information
for over 1200 Hard Drives |l
ASCII Codes, PC Error Codes
Interrupts—IO Map—Memory Map
80286 Hard Disk Types

Printer Control Codes

Cable Wiring, Modem Commands
And MUCH, MUCH MORE

Description Quantity Price Each [ Total

Order$ __USA Shipping & Handling | Sub Total
$0t0$15.00 .......... $2.00 Shipping & Handling (see table at left)
e s e Sales tax (CO residents only), add 4.8% of Sub total+S&H

.O01to$100 ........ . . : = -
Canada orders add $7 to above S&H All payments must be in U.S. funds. ORDER TOTAL
Name: Company:
Address:
City/State/Zip: Phone:(___ )
Payment (circle one): Check Money Order Visa MasterCard Discover Prices subject to change without notice.

Card #:

(303) 979-6054

Exp.Date:

- PRIZM Resources, Inc., Dept 964, P.0.Box 557, Morrison, CO 80465
“Toll Free Order Line (800) 873-71 57

Signature:

CIRCLE 224 ON FREE INFORMATION CARD
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Radio-Electronics, May 1992

Grill Guides

Ball and socket type grill
guides for attaching speaker
grill to cablnet. To use,
slmply drill the appropriate
size holes in cablnet and grill
frame. Package of 12 pair.

#RD-260-367

EParts

Intermational Inc

@ Honeycomb Tweeter

Unique tweeter with a
square diaphragm of
honeycomb material.
Diaphragm is 1" square.
Excslient dispersion.
13/16" volce coil.
Frequency response: 2,000-20,000 Hz.

$1 aF’)er Pkg

Subwoofer Chokes
Super duty professional P.A. type
chokes. Capable of handling
500 watts of continuous power.
Alr core construction reduces
saturation potential. Made with

a special "hard drawn" copper
with high temperature, triple thick
polypropylene-nylon coating.
Each audiophile grade unit is
specially wound and trimmed

to 1% of the rated value.

Crossover Point (Hz)

Impedance: 8 ohm. Power handling :
25 watts RMS, 40 watts maximum. 4" x
3-1/4°. Limited availability. Net weight: 1 1o

]
#RD-279-110 Each

Philips Tweeters

= d

These twesters incorporate a 3/4"
polycarbonate dome with a 1/2* high

temp ferro fiuid cooled voice coil. 16 watts
RMS, 22 watts maximum power handling
capability. 2 oz. magnet, 1,550 Hz.
Fraquency response: 5,000-20,000 Hz.

1-5/8" round and 2" squars.

Onkyo Dome Tweeter

Origlnal Onkyo 1" doma twester. Onkyo
#TW-388A used in Onkyo's Monitor-5 speaker

Prl
533-260-754 Indzur:‘t’:nce : °3h1r; 2 Zgé" 1;:, system. Aluminum volice coil former for heat
#RD-260.755 amH 159 318 13'95 dissipation. Soft textile dome. Power handling
#RD-260.756 6 mH 106 212 19'25 capabllity: 40 watts RMS, 60 watts maximum.
#RD-260.757 8mH 80 160 23:20 Impedance: 4.5 ohms. Freguency response:
#RD-260.758 10 mH 64 128 25.60 2,000-20,000 Hz. Dimensions: 4-3/4" (L) x
- 3-5/8" (H). Net weight: 1-1/2 lbs.
" Limited quantities.
Pyle 15" Poly W°°fef Pickering Headphones =
#RD-279-100 $12%..,
15" poly woofer .| We made a special - e
wihasooz. * \-buyout directly from the ¢ Headphone Extension
magnet and / ::jam:'ad;;tev onr;r;:s? el Original Teac display 3
voice coil. Power N pz :g ey p1e & Eoyvi packaged 25' colled
handling: 100 o Y . dea [ ';ﬂ sr‘] - ¥ headphone extension.
watls RMS, 145 N ynamic high velocity Limited avalabilty. (
watls max. & element with strontium ferrite magnet.
VAS= 10.9 cu ft., QTS=.53, fs = 30 Hz. Adjustable headband with foam ear #RD-240-051 $25E°a-h
Frequency response: 20-3,000 Hz. cushions. 5 ft. cord to 3.5 mm and 1/4° ©
SPL= 98 dB 1W/1M. impedance: 4 ohm. | adaptor included. 3" x 5" Speaker
Net waight: 8-1/2 bs.
#RD-292-070 $642 #RD-249-100 $2% e Standard radio and
Each

3-way acoustic suspension loudspeaker
system. Attractive simulated light oak
veneer. System features a 12" woofer, 4*
midrange, and a 3" cone type piezo twebter.
Removeable brown cloth grill. Excellent for
use as a surround speaker system. Screw
type input terminals. Capable of handling
30 watts RMS, 50 watts maximum. 24"

(H) x 14* (W) x 7" (D). Sold In pairs.
Limited availability.

12", 3-Way Speaker System §

TV speaker. 16 ohm
impedance. 3 watts
maximum power
handling. Limited

——
availabllity.

o - 95
#RD-299-115  §1%

Large input Terminal
Large input cup with push
spring terminals and 4 lug
terminal strip on rear. Flush
mounted housing measures:
4" x.5-1/2" outside diameter.
4-5/8" x 3-1/16" mounting hole

#RD-310-060 $79%.,
Pyie 10" Poly Woofer
Long throw poly woofer with ‘:-

poly foam surround for
supefb low bass. 2* voice ||
coil, power handling: 85
watts RMS, 130 watts max.
fs= 43 Hz. Frequency
response: 25-3,000 Hz.
SPLa 95 dB 1W/1M. impedance: 4 ohm 40 oz.
magne!. VAS=1.8 cu fi,, QTS= .34, QMS= 10.92,
QES= .35. Net waight: 8 lbs.

80
#RD-292-030 $45%. .

The Loudspeaker DeS|gn
Cookbook 1V ,

This book describes the *science” §#
of loudspeaker design, however
applying itis an "art”. Using the
information in this book will yield
hundreds of possible variations in
speaker deslgn, with some subtle
and not-so-subtle differences. 1991 copyright,
fourth edition. Author: Vance Dickason.
154 pages paperback.

- - 9%
#RD-500-035 $29%

PARTS EXPRESS
340 EAST FIRST ST.
DAYTON, OHIO 45402
LOCAL: 513-222-0173
FAX: 513-222-4644

required. Limited availability.
#RD-269-220 95¢..,

6-1/2" Two-Way in-Wall Speaker System
6-1/2" poly woofer with a 10 oz. magnet combined

with a 1" soft dome tweseter. Integral 2-way 3
crossover with pushbutton terminals. 8 ohm DL &
Impedance. Frequency response: 40-20,000 . E
Hz. 40 watts RMS, 80 watts maximum power !
handling capability. Sensitivity: 90 dB 1W/.5M.
Dimensions: 8-1/2" (W) x 12 (L) x 3-1/2" (D).
Hole dimensions: 7-1/2" (W) x 11° (L).

Net weight: 9 Ibs. per pair.

List
#RD-300-036 $299%

$99%5alr
Ferro Fluid -

#RD-279-150 (Round) o
#RD-279-155 (Square) Each

5-1/4", 2-Way Pioneer
5-1/4" paper cone
woofer with a 1 post
mounted polymer
tweeter. 4 ohm
impedance. Response:
100-20,000 Hz. Power
handiing : 35 watts
RMS, 50 watts
maximum. 2-3/4°
mounting depth.
Limited availability.

#RD-269-065

$1 2?ach

Mini Super Tweeter
Super paper cone
tweeter with silver mylar
dust cap. Impedance:
8 ohm. Power handling _
capability: 2 watts

RMS. 9-1/16" voice coil.
1-1/2" diameter cone with
mounting tabs. Mounting

holes: 1-7/8" on center.

Limited availabitlty.

#RD-279-120 95% ach
Universal “L” Pad
Housing

Universal *L* pad
housing for high

or midrange
applications.
Dimension: 2-1/2"
square recessed knob.

#RD-260-263

" Thruster,—~—
Super duty, 15" car
audio bass driver.
Low 25 Hz resonant
frequency. Weather
resistant polymerized
paper cone with red poly foam surround and
two color printed dust cap. Power handling
capability is 250 watts (170 watts RMS). 2
high temp voice coil with rear vented pole
piece. 4 ohm impedance, 50 oz. magnet.
Frequency response: 23-2,000 Hz, VAS=
19.04, QMS= 3.96, QES= .21, QTSa .20,
SPL=97.85 dB 1W/1M. Net weight: 11 Ibs.

#RD-293-150 $49%,,

Q A

Pro-Tech forro fluid & {  |Cabinet Carpet
commonly used on voice High quality cabinet carpet with no
coils to improve trequency

response, increase transient corners on custom car and stage

and corttinuous power cabinets. Easily cut and glued using
handling capabikties and spray adhesive of latex contact cement.
reduce second and third order o

Provides protection and good looks.
54" wide, and soid by the linear yard.
#RD-260-765 (Dark Charcoal)
#RD-260-767 (Med Gray)
#RD-260-768 (Jet Black)

harmonic distortion. It reduces the Q ai

lowers.
the impedance peak at resonance without a
significant reduction in SPL. General purpose
fluid for tweeters and midranges only. 5cc bottle.

#RD-340-435

$9 Each

backing so it easily conforms to sharp

|

]
$3(Per Linear Yard 36" x 54")

customers please send $5.00 U.S. funds for catalog postage «

» 30 day money back guarantee » $20.00 minimum order « We accept Mastercard, Visa, Discover,
and C. O. D. orders. « 24 hour shipping » Shipping charge = UPS chart rate + $1.00 ($3.50 minimum
charge) » Hours 8:30 am - 7:00 pm EST, Monday - Friday « 9:00 am - 2:00 pm Saturday. Mail order
customers, please call for shipping estimate on orders exceeding 5 Ibs. » Foreign destination

Iy
[o 2]
<




EParts

International Inc

Power Cord

Super duty power cord.
14 ga., 3 conductor.

4 ft. length. Limited
availability.

50
#RD-118-010 $12

12VDC, 800mA Adaptor
Fisher Price battery
charger. 120VAC input.
12VDC, 9.6W (800mA)
output. 6 ft. cord with
special connector.

$3%.

Each

Limited availability.

#RD-120-361

12VDC, 500 mA Adaptor .
Manufactured by Panasonic.

Model #KX-A11, UL listed.
120VAC input, 12VDC, 500
mA output, 6 foot cord with
2.1mm DC coaxial plug.
Whtte Limited avallability. ‘

#RD—120—360 $2% 34
Molykote 557 Lube

A wax-like silicon product in a
chiorinated solvent. The solvent %
evaporates rapidly leaving a color- T
free, almost transparent lubricating
film. Solvent may affect certain
plastics. Made in the U.S.A. by
Dow Corning, 13.6 0z. aerosol can.
Limited availability.

#RD-340-420 $12
Replacement Antenna

ey R—
Hinged 7 section antenna. 18" extended, 5-1/4"
collapsed. 3/16° threaded base. Excellent
antenna for portable radios, TVs, and more.

#RD-210-200 50%,.,
30 Watt irgn

-
-~

—

Economical 30 watt irofl with replaceable
tip. Blue plastic handle, 120VAC.

A quality iron at a reasonable price.
Display packaged.

#RD-370-010 $4%,.,
Soldering Stand

Convenient weighted
soldering iron stand
with cleaning sponge.
Display boxed.

#RD-370-020
Kester Pocket Pack

95
Each

Pertact tool box solder supply. The wire
feeds conveniently from the handy
dispenser tube, Pocket clip attached.
031" diameter soilder. .5 ounce
{approximately 15 feet).

#RD-370-050 $1%

PARTS EXPRESS
340 EAST FIRST ST.
DAYTON, OHIO 45402
LOCAL: 513-222-0173
FAX: 513-222-4644

“ Monitor Power Jack

Isotip Butane
Soldering Iron |

The ideal soldering ron
for fleld repairs where no
AC power [s present,
Operates for up to 100
minutes of continuous
soldering per refill. Uses
standard butane (not
included) available at
most stores. Tip
temperature 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 built-in strker is inciuded. Limited one
year warranty.
#RD-370-235 $24%..,
Test Clip
72" shielded cable. Q
3.5mm mono to two .
clip leads. Limited e
availablility. -
#RD-240-200  50¢,,

Standard computer

type monitor jack.
Limited quantity.
\J
#RD-090-446 50t .
Spray Handle
Flts most paint s

and cleaner cans.
#rDad0371 ¥ 75¢ |
Each

Green Rectangular LED
e

.2 x .075". Green rectangular LED.

#RD-070-040 155 10

Chassis Mount RCA Jack

#RD-090-281 i 19%n 10
TV systems. Full ferrule for
#RD-090-355 Each

F-59 Connector _
hex crimp. Securely holds 4
Matching Transformer

Popular connector for cable
RG-59 cable. —
22¢

a
.

TNC Male Crimp-On 8 Position Dip Sitcl;l
hoey B2 | ockor i, toggle)
#RD-080-1000  75%,, may var, cal. :
Panasonic Type Antenna ¥RD-060-134 SUc.,
i 12V, 2.3Ah
_,___________t' Camcorder Battery
..

Popular battery for use
with Canon, Chinon,
Curtis Mathes, G.E.,
Magnavox, Minoha,
Olympus, Panasonic,

Very popuiar dual antenna. Replaces many
name brand sets manufactured by Matsushita.
Five section dual, 38 extended with 20"

twin lead hook up wire.

#RD-210-050 1% J.C. Penny, Pentax,

H H Phlico, Quasar, Sears, Sylvanla, Teknika
AI ||gat°r CI l p and other miscellaneous manufacturers,
Heavy dutyalligator clip. Dimensions: 7.17 (L) x .94° (W) x 2.42" (H).
Manufactured by ;ﬁ 2l o5
Mueller, part #27. " #RD-140-541 $39Each
#RD-090-872 19§ac,,

8-Way Splitter
Zinc diecast Indoor/
outdoor splitter. “F" type
input and outputs. 5-900

Outdoor Phone Jack

Heavy duty, diecast
aiuminum housing

withstands the harsh " @ MHz UHF/VHF. 20 dB
conditions associated with - {min.,) port to port
outdoor use, Form gasket i Isolation.
under snap shut lid prevents
water leakage. Complete with mounting #RD-180-055 $2 Each
screws. Limited availabll
n¥$2 Cigarette Lighter Cord
#RD-150-030 Each Popular power cord .
used on radar
TA78005 1 detectors, portable TVs
Popular TO-220 § vot positive n and many other 12VDC
voltage regulator. Current — ggv;e:e g u;ll:s fleavy
handling: 1 amp. Manufactured . 25 N ‘3(': ( ?:j')'
by Toshba. Replaces LM340T-5, SRRt
MC7805, ECG 960,and 7605, (]  [Pl@: 4-1/2 1 length. T
Limited availabilty. Limited availability. o
#RD-TATS00s  50%, #RD-090-918 70
3.5 Amp DC Power Supply

#RD-070-421 (- 5A)
#RD-070-423 (.75A)
#RD-070-429 (2.5a)

95
Per 100

A quality, compact 12VDC power supply.
Perfect for testing car stereos. CB equipment,
radar detectors and other 12VDC items.
Regulated 13.8VDC, 3.5 amp continuous,

Add 6 feet 10 your mini

headphones. Gives the %

user added mability when 6 amp surge. LED power indicator. Binding
listening to personal 3 .

mssmg plaors, : post outputs. Net weight: 4 Ibs.
#RD-240-090 95¢... #RD-120-500 $23% .
Cordless Joystick Adaptor

Convens any Nintendo compaﬂble joystick into a

Mini Headphone Ext.

. 8

Adapts 75 ohm coax to 300 ohm twin lead (or
visa-versa) at antenna or television. 5-90 MHz
UHF/VHF. 3 capacitor PC board type.

#RD-180-010 49‘Each

Infrared j . Simply plug joysticks into
the infrared transmmer and plug the Infrared receiver
into your Nintendo contro! deck. You now have a
cordiess joystick with a range of up to 18 f. with no
noticeable degradation of playing speed.

#RD-130-357

-]
Each

This system has the added features of both
remote control and keyless alarm systems.
When armed by remote the alarm will sound
immediately in the event of a break-in, When

RF Remote Control Car Alarm

the remote, is not available, the system will be

armed automatically after the door is closed.

All hardware and wiring inciuded.,

Features:

Instant armvdisarm Switch sensing /
Remote panic Buiit-in motion sensor

Audble arming indicator 1024 user programmable codes B :;‘v. E

#RD-330-025 $74% ., s c.m°°

CALL TOLL FREE

FREE CATALOG

1-800-338-0531 —

CIRCLE 278 ON FREE INFORMATION CARD

&

S sowo109(3-0IpeY ‘2661 Aew



Radio-Electronics, May 1992

S
2]
x

1 _800_344_4465 "THE NUMBER THAT SAVES YOU MONEY!"

FIELD SERVICE KIT

| —
The Legge Field Service N ~,i‘ ’i%
Kit permits repair tecnicians B
ol

to perform field repair on a \ o, P
staticfree surface. Complete ¥ &
with 2' x 2" work surface (l&"’ ‘
wrist-band, 15' groundwith I
1-meg ohm resistor and chP

$19.%..
Part No. 570-0001F }71‘\”\
Microtek MFAX96P : I
Auto dial & receive
Background Operationd *’“'
Multi-page/Destination
Polling. Operates any Microtek 300 dpi
Scanner. Includes Fax Software. IBM PC XT,AT

Compatible $ggea

Part No. 220-3109

TEMPEST LETTER
QUALITY PRINTER

120/240VAC 49/63HZ
RS 232C/MIL-STD-18E
Serial Interface Letter &
Quality Daisy
Printwheel. Mfg. for inteq by Qume

FACTORY REFURBISHED -Model LQP-5100B
(AFP-7-T). 55 CPS Print Speed -Wide Carriage

$1 49eaA

Part No. 220-3702
IBM PC/AT CASE

Genuine IBM Case

Full Size AT Case y
Accepts Mini or e

Full Size Motherboards kil - L
Slide-off Top. 8 Slot Frame ™ em__
Made in U.S.A.

Part No. 220-2759 $49ea.
EXTERNAL DRIVE CASE
Operates with PS/2

modeis 25, 30, 50 60

and 80. Operates with (}
Dos 3.3 on PS/2 models.

Aliows Data Exchange / o
between PC/AT or PC/XT

and PS/2. Powers On with

Computer. $2995
Part No. 220-2763F ea
IBM PC/AT GUIDE TO
OPERATIONS

An ideal getting started guide

for beginners. Complete with

Exploring The IBM Personal

Computer Software. Learn the basics:

e e

keyboard commands, printer functions,
disk storage, dos, basic programming and
Funwriter a basic word processing package
Includes IBM AT Diagnostics Disk.
(1IBM#6280102) Retail
Part No. 220-0073

$9 95,

ALARM BOARD

Great experimenting board. 2
24 lug and 6 lug terminal w\\du., 'ﬂ"«..—-: i
strips, 8 relays, 8 slide k| 12
switches, over 30 ICs, 4 "N ot
heatsinks, 2ft. four conductor telephone

line cord and many other parts. $3 95 $2 95

Part No.100-9990F (ea) (104)

REGENCY TRAVEL
SCANNER (}"_

The INFORMANT.
Great for the travelers,
programed with frequencies for each state.
Includes DC power cord and AC adapter included.

Part No. 660-0018F $79 .gsea

ROBOTIC EDUCATIONAL
KIT

A comprehensive introductory

course on intelligent

machines which encom-

passes robotics,Al,computers ! %& L}
and sensor systems.The
course has five units of text,a
sixth with experiments and,a
final exam kit. $9 95
Part No. 370-0006 = €ea

31/2" DISK DRIVE _.

360K Disk Drive 3

MFG. By:Mitsumi %
S«

Model No. M57BCL-1

Complete with mounting /

bracket and two S&K switches. \\‘W‘;
Great for hobbyist and computer }71‘\'\
buffs. 34 pin data connection 95
and 4 pin power connection. $9 .95 $7 .
Part No. 220-3415F (ea) (5+)

PLASTIC PARTS BOX

15"x14"x5" F:
Great for under
counter storage

Part No. 580-9998F

POWER CORD

Very popular computer
and monitor power
cord. 18-3 cord.
6'long

(€a) (104

51,991 8
Part No. 630-0120F (ea) (10+)

3.5" SS DISKETTES

Complete with \\g\\\«h.,{
labels. Formatts —%° g
to 720K.(DS/DD) }’71‘\*\
Order in lots of 10.

39¢ 25¢

Part No. 229-7150F (10+) (50+)

Mendelson Electronics Co., Inc.
340 East First Street « Dayton, Ohio 45402
800/422-3525 » 513/461-3525 « Fax 513/461-3391

CIRCLE 290 ON FREE INFORMATION CARD

SOLDER TYPE
D-SUBS |
PINS TYPE PART NO. 1-24 25+
9 Female  240-1100F 45¢  30¢
9 Male 240-1101F 45¢  30¢
15 Male 240-1093F 65¢ 45¢
25 Male 240-1311F 65¢ 50¢
25 Female 244-1206F 65¢  50¢
37 Male 240-1096F 85¢ 65¢
37 Female  244-7300F 85¢ 65¢
50 Female  244-7064F 95¢  75¢
50 Male 240-1098F 95¢  75¢
PLASTIC DB
HooDs ¢

i

.\4\
Part No. 240-1210F(9 PIN) ¢ ¢
Part No. 240-1458F(15 PIN) 75 55

Part No. 240-1459F(25 PIN)  (€a)  (25+)

PLASTIC DB 54

HOODS
¢
Part No. 240-1091F(9 PiN) 75° 55

Part No. 240-1092F(15 PNy (€a)  (25+)

14AWG HOOK-UP WIRE
2 Conductor(red & black) oy,

with PVC jacket(black). =
Great for installations 1-4 5+

Part No. 630-0661F(50") $8.95 $7.45
Part No. 630-0662F(100") $15.95 $13.95
Part No. 630-0663F(1000') $99.95
24AWG TELEPHONE WIRE
4 Conductor

Outdoor

approved 1-9 10+
Part No. 630-0761F(50') $4.95 $3.95
Part No. 630-0762F(100') $6.95 $5.95
Part No. 630-0763F(1000)  $39.95 =

DUAL RG- 59U COAXIAL

o i—

78%, 75 ohm, PVC
Easily separated

for single runs. 1-9 10+
Part No. 630-0861F(50°) $8.95 $6.95
Part No. 630-0862F(100°) $13.95 $10.95

7.5VDC, 100MA ADAPTOR

117VAC input, with
10ft. cord and 2.1mm
DC coaxial plug.
7.5VDC, 100mA output.

2455199

Part No. 600- 6108F (ea)  (10+)
LOOK FOR QND SAVE!!

""""""""""" rn Time) Monday thru Saturday

1BM PC/XT 1 a registered tadamark of IBM Corp

TERMS MASTEHCARD/WSND(SCOVEF‘ CHECK. or MONEY ORDER

(Checks allow 1wo weeks for clearance.)

Ohio residents add 6 5% State tax

Shppinghandiing=UPS Char! Rate « $2.0 0) g COD)

ange without notice.

$20.00 Minimum Order

Returns after 10 days subject to a 20% rastocking fee.(All relurns mus1 have RAR)
All sales subject 1o prior sale

Call or write for a free catalog.




COMPLETE FCC LICENSE PREPARATION

* General Radiotelephone Operator’s License * Secondd Class Radiotelegraph
* Radar Endorsement * All Amateur Radio Licenses

* MORE MONEY? We offer Home Study Courses for
* 4 BETTER POSITION? ALL TYPES of FCC Licenses.
* EXCITING CAREER Formats include:
OPPORTUNITIES? * TEXTS '
* AUDIO CASSETTE COURSES
AN FCC LICENSE ) . * VIDEO CASSETTE COURSES
MAY BE YOUR ANSWER  The FCC License Specialists * REGIONAL SEMINARS
GENERAL RADIOTELEPHONE
OPERATOR LICENSE -
Your Job Opportunity "Ticket"

For years, the Commercial FCC license has been highly sought-
after by many technicians and required by numerous employers.
The General Radiotelephone Operator License has come to be
known as the most HIGHLY RESPECTED "ticket" in the field
of electronics. For many, it has been the KEY to job advancement
and higher pay. Many companies offer immediate pay raises by
simply passing the license exam. Other companics require the
license for employment. When an employer sees the FCC license
on a resume, he understands that the job applicant has a firm
grasp of radio communications...a firm foundation that can be
built upon to meet the demands of any job situation.

SECOND CLASS
RADIOTELEGRAPH LICENSE

BECOME A SHIP RADIO OFFICER: At present, there is a
tremendous shortage of ship radio officers. This means lots of job
and advancement possibilitics. After a six-month training period,
you may earn $45,000 to $55,000 for an eight-month year. If you
arereallysharp in electronics, you can take atest that qualifies you
tobecome a RADIO ELECTRONICS OFFICER. If you need a
review, some radio unions offer a short training program that can
help you to pass that test. Radio Electronics Officers can earn as

much as $60,000 to $70,000 for asix-month year. Doesthissound [~ ~ — — T T T T T T T T T T T T k
good? All you need to get started, is the SECOND CLASS | Wl:T Publications |
RADIOTELEGRAPH LICENSE. To -assist you in reaching | 7015 NE 6lst Ave. I
that goal, we have produced, "The Radiotelegraph Package". | Vancouver, WA 98661 1 J |
: (800) 800-7588 or (206) 750-9933 o ...} :
WHAT OUR SATISFIED CUSTOMERS e £

Please rush me a Free Catalog. SRETEI R

ARE SAYING : ¥ I
Name

"Your STUDY QUESTIONS WERE NOTHING SHORT OF I I
OUTSTANDING...Thank you for writing such a complete course.” - E.J., I I
Lemon Grove, CA | Address I
"I wasso well prepared that LACTUALLY ENJOYED TAKING THE TESTS, | Cily |
while othersIsawaround me were clearly floundering.” -M.A.E., Waldorf, MD ' I
"The day I took the test, EVERYONE WHO PASSED HAD YOUR MATE- | State Zip |
RIALS."” - 1.D., Puerto Rico e ) S J

CIRCLE 226 ON FREE INFORMATION CARD 48
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Operates 12-19 VOC for

82

AMAZING

NEW CONCEPT!
Myste
Levitating
Device

Remember War of the Worlds? Qbjects float in air and
move to the touch. Defies gravity, amazing gift,
conversation piece, magic trick or great science project.
ANT1K Easy to Assemble Kit / Plans ... .. $19.50

Combination Solid State Tesla Coil
& Variable 100,000VDC Generator

Experiments Using Tesla Coil:

* Plasma in a Jar/Tornado, Furnace

» Kirlian Photography

« Wireless Energy Transmission

+ Induction Fields + Pyrotechnic Effects
! « Corona and Brush Discharge
+ Energizer for Neon Plasma Tubes

Experiments Using Hi Volts DC:
+ Plasma Blaster Driller/Cutter
+ Anti-Gravity/Force Fields
+ lon Reaction Motors
+ Lightning Generation
+ High lon Source
- . » Qzone For Air Purification
[} - Etectrfication of People & Objects
! Particle Accelerators/Atom Smashing
+ High Energy Capacity Charging
HVM7 Plans Complete System  ....... $10.00
HVM7K Complete System Kit/Plans ... ... $149.50

Field Use or 115 VAC
For Laboratory Use

TCL4K Tesla Coil Only Kit/Plans ....... $79.50

115/19AC Wall Adapter for 115AC ........ $9.50
Vi

Solar Power! All New! — — >/~

Free, Clean, Safe
and Plenty for All

SOL1 4" Dia., .5V, 2A Silicon Cell & Plans ... $8.50
SOL2 6x12", 14V, .2A Amorphous Cell & Plans $7.50

Solar Energy Kits / Build The Following:
SOLM1 Motor Kit For Science Fair ....... 14.50
SOLIT1 12" Multi-color Neon Outside Lite Kit $34.50

SOLCH1 Charger Kit With 6V 9A Battery .. $24.50
SOLSHK1 Shocker Kit For Objects, Fence,
BugZapper = ....... $29.50

////\<

& 7

Shocker Force Field / Vehicle

Electrifier - Neat ittie device allows you to make
hand and shock balls, shock wands and electrify objects,
charge capacitors. Great pay back for those wise guys
who have wronged you!

SHK1KM Easy To Assemble Electronic Kit . $24.50

100,000V Intimidator / Shock Wand

Module Buid an electrical device that is affective
up to 20 feet. May be enclosed for handheld, portable
field or laboratory applications.

ITM2KM Easy to Assemble Electronic Kit ... $49.50
ITM2__ Plans Only; Credit-able to Kit .. ... $10.00

lon Ray GUN - Projects charged ions that induce
shocks in people & objects without any connection!

Great science project as well as a high tech party prank.
" 10G3 Plans..... $10.00 10G3K KitPlang  $69.50

Invisible Pain

Field Generator ] l

Shirt pocket size electronic

device produces time variant

complex shock waves of intense directional acoustic
energy capable of warding off aggressive animals, etc.
IPG7 lans ....$8.00 IPG7K Kit/Plans $49.50
IPG70  Assembled $74.50

Homing / Tracking Transmitter
Beeper device, 3 mile range.
HOD1 Plans . ... $10.00 HOD1K Kit/Plans $49.50

Listen Thru Walls, Floors
H_i?h_lly sensitive stethoscope mike.
STETH1 Plans ... $6.00 STETHIK Kit/Plans $49.50

Solar Furnace

Use the power of the sun to build a device that can melt
metal! Easy to build, excellent science fair project.
SOLFUR1+ Data Sheets, w/Big Fresnel Lens  $14.50

Plasma
Fire Saber OB

Produces the spectacular effect that captured the fantasy
of millions of movie fans. Visible plasma field is
controlled by grip pressure and adjusts saber length.
Active energy field produces weird & bizarre effects.
Excellent for special effects. Specify photon blue, neon
red, phasor green, or starfire purple.

PFS2 Plans ....$6.00 PFS2K Kit/Plans $49.50
$pecial Offer PFS20 Assembled reg $89™, $59.50

Sheyveneyp INFey 7y 7 .
Posts? Maon- a et pu pEodinyour
favorite poster! Ready to use, safe and simple. Includes
26" red neon tube and special energizer.

PLUS20X, With Neon Tube

3 Mile FM Wireless

Mike - subminiature!

Crystal clear, ultra-sensitive

pickup transmits voices and sounds
to FM radio. Excellent security system, warns of
intrusion. Become your neighborhood disk jockey!
Monitor children and invalids.

FMV1 Plans..... $7.00 FMVIK Kit/Plans . $39.50

Telephone Transmitter - 3 Miles!
Automatically transmits both sides of a telephone
conversation to an FM radio. + Tunable Frequency

» Undetectable on Phone + Easy to Build & Use

+ Up to 3 Mile Range * Only transmits during phone use
VWPM?7 Plans . ... $6.00 VWPM7K Kit/Plans $39.50

Automatic Telephone
Recording Device

Connects between telephone
and recorder « No power needed

+ Undetectable + Crystal Clear  Extends Tape Time
$PECIAL OFFER! Complete system including
TAXP2Z . $99.50

extended play recorder.

INFORMATION UNLIMITED

Dept RES-12, Box 716, Amherst, NH 03031

Phone: 603-673-4730 FAX 603-672-5406
MC, VISA, COD, Checks Accepted. Please Add $5.00 Shipping & Handling

*» ELECTRONIC °
PRODUCTS and KITS

Sunglasses/FM Radio! d.g*w
This high tech, all new device is Ew! "’

a full range, tune-able FM radio 5 ‘

built in to a pair of sunglasses. '
Great for covert listening of wireless —
devices and regular entertainment /

SUGL1 Ready to Use, with batteries ...... $24.50

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

EJK1KM Easy to Assemble Electronic Kit . $19.50

Visible Beam Laser 2
High brightness red HeNe laser visible for miles.
Produce your own light show! Projects a beam ot
red lite clearly visible under most circumstances. Can
be used to intimidate by projection of a red dot on
target subject. Also may be used to “listen in" utilizing
our laser window bounce method #LLIS1 below. Easy
to Build Modules Produce A Working Visible Laser
LASTKM Kit w/1mw Laser Tube, Class Il . $69.50
LAS3KM Kit w/i2.5mw Laser Tube, Class IIIA$99.50

SALE! SALE! SALE! SALE!
Low Power 0.5mw HeNe Laser Tube with plans
1o build a low cost visible red laser system. Great for
low budget science fair project! LATO5.. $2450

Laser Pen - Great for movies, drive-ins, even science
projects. LAPN1 ReadytoUse  ...... $149.50

"Laser Bounce" Listener System
allows you to hear sounds from an area via a lite beam
reflected from a window or other similar object. System
uses our ready-to-use LATR1 Laser Terminator gun site
as the transmitter. The receiver section is supplied as
an easy-to-build kit, including our cushioned HS10
headsets. Order # LLIST20 System, includes our
LATR1 Ready-to-Use Laser Gun Site, LLR1K Special
Receiver Kit, and HS10 Headset, all for only $299.50
g 4

Visible Red Laser Diodes ﬁ/\‘
670NM Toshiba. All new, full spec, with plans to build a
system. VRD1 3mw Laser Diode / Plans .50

VRD3 5mw Laser Diode / Plans ... $69.50

See In The Dark Viewing

Device uses invisible infrared
illumination for seeing in total
darkness. Excellent

for low cost night
vision,along with observing
lasers and other IR sources.
Functional unit, many useful applications.
SD5 Plans . ...
SD5K Kit/Tube/Plans  ......
GPV10 Ready to Use Viewer .. ...
6032A Tube / Plans to build your own

Caligllog)
with many mors items
FREE with Order,
‘O Send $1 P&H

1

Order by Mail,
) or by 24 Hour
Orders-Only Phone:

= 800-221-1705




NO MICHIGAN ‘ LE
CALLS ACCEPTED 4 ’ |

CONVERTERS

5 10 20
JERROLD-VOIUME-DONV ........oorrveieieeeceeeece e $85 $80 $75
Descrambier Compatible 99 Channel Capacity
Parental Lock Audio/Video outputs
JERROLD-400—60 Channels .........cooomeeeeeeeeeeeeeeeea, a0 35 30
DRX-3-105
JERROLD-450—68 Channels ..........c.coooeeeeeeeeeeeeeeeen, 42 38 32
DRZ-3-105
JERROLD DRZ-3-A&B........eooeoeeeeveeeeeeeeee e, 69 65 58
For Dual Cable Systems
EASTERN 550—86 Channels ........ooouueeeeeeeeeeeeeeeeee, 70 65 60
EASTERN 550—86 Channels .........oooveeeeeeeeeeeeeeeeeeean, 74 69 65
With Parental*

ADD-ON SCRAMBLERS

5 10 20
PIONEER-3 (SUPEr COMDBDO) ...eeeeeeeeeeeeeeeeeeeeee $75 $70 $65
TVT -3 T BL e 65 60 55
FTB-3TRIBL ..o 60 46 42
A B e e, 55 45 42
MLD 12002 OF 3. e e e eeeeaae e, 34 29 24
O AK =2 OF 3 et 45 39 35
SUPER PIONEER UNIT ..., 145 140 135

Compatible wrall Pioneer Systems

ALL IN ONE—CONVERTERS/DESCRAMBLERS

Note: Call for Availability

CRXBBO0D-3 M ... e et e e et ee e et aaa e e te s eaenaeeen Hamlin Systems
DRZ-3-DIC . et e e e e e e s et ee e e e e e e e e e e e e e eenaens Jerrold Systems
DRX=B-DIC ... ettt ettt et e eea e et eeeen e et neseeaaneenn .. Jerrold Systems
SABSE BB ..o ettt et e e e e e et neeaaaeenenns Scientific Atlanta
SABBBO ...ttt e e e e e e e e e eeenes Scientific Atlanta
STARCOM VI &V L. e e e eeeae et e seenen e Jerrold Systems
Z-TAC (@I DUL PM MO ... et ee e Zenith Systems
MISCELLANEOUS

Jumper Cables, Remote Control for most Cable Converters; Interference Filters or any channel.
HOURS: MONDAY THROUGH FRIDAY 8 A.M. TO 8 P.M. EST
90 DAY GUARANTEE — in order for the 90-day guarantee to be in effect, this form must be signed and returned.
FOR VCR, SECOND, THIRD, ETC. HOOK UPS
(] YES, | agree — all units are to be used or resold in compliance with Federal and State laws.

Slgnature __ __ Date
Name

Address

City State

Zip Phone No.

IT IS NOT THE INTENTION OF B & § SALES TO DEFRAUD ANY PAY TELEVISION OPERATOR AND W WILL NOT ASSIST ANY COMPANY OR INDIVIDUAL IN DOING THE SAME.
46518 Van Dyke #101, Utica, M1 £8317 (313) 790-7896 ¢ FAX (24 hours) (313) 739-6047

H
[o 0]
Z so1u01j09(3-0IpeY ‘Z661 ABW
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——LASERS—M¢

Complete Helium Neon Laser

Complies
with CDRH
Regulations

This Module contains a He-Ne tube and matching

- power supply, all in one housing! Comes with instruc-

tions and a 1 year warranty. Makes an ideal Science Fair
Project. Operates on 12 VDC @ 600 mA.
Output: Visible Red 633nm Continuous.
Dimensions: 63 L x 2.2 H x 1.4 W inches.

0.5 mW Power Qutput Cat. #HNKD-10 559°°
1.5 mW Power Output 3 times the power as above!
Cat. #HNKD-15

Visible Laser Diode Modules

! @ add

\ $10.00

\ for
S&H

Complete, miniature, durable — These Modules contain
a Visible Diode, Drive Circuit, and Collomating Optics.
Operates on 3 to 6 VDC. Runs for hours on 3 AAA

batteries.

1 mW Module ©c.’iow 5750
2 mW Module .%oz $11000
5 mW Module ..»Voms $16500

NOW
YOU CAN “SEE”
INVISIBLE FIELDS
THE

Most homes and offices
have hot spots with strong
antificial electro-magnetic
fields, where chronic
exposure may cause
mental or physical problems. Even the EPA names these
fields as suspected carcinogens. You can reduce your
risk by avoiding these high-field areas.

The 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. ltalso
reads field strengths in all directions simultaneously. Every other meter
that sells for under $100 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 ofwhlch causebiological
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, mstructlons and
one-year limited warranty. The cost is $144 postpaid.

Alphalab/ 1272 E. Alameda Avenue / SLC, UT 84102
For literature and information, call (503) 621-9701

Phonvu:

mﬁl\ﬂERA PHONE

Sends TV plctu res over
The phone line in Twelve Seconds
Captures any TV Camera, Camcorder

VCR, NTSC Video output and holds
the display and sends on command

ENHANCE YOUR
COMMUNICATIONS j

ELEPHONE

VIDEO CAMERA }-——’J PHONVU

|DISPLAYS ON YOUR OWN TV: |

200x242.5 PIXELS. TOTAL SCREEN RESOLUTION APPROXIMATELY
50,000 PIXELS. DISPLAYS VIA THE VIDEO NPUT OF YOUR VCR.

—

Radio-Electronics, May 1992

Toll free order line
for purchase only please:

800-722-0392
FREE CATALOG

on these and other related items.

MEREDITH INSTRUMENTS

5035 N. 55th AVE., #5 / P.O. BOX 1724 / GLENDALE, AZ 85301

Technical Service Line: FAX Line:
602-934-9387 602-934-9482

I
@
>
ey

CIRCLE 222 ON FREE INFORMATION CARD

EeXdand FAX Order

(213) 827-1852
Electronics Box 11148
Marina Del Rey, CA 90292
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HEWLETT-PACKARD 853A/
HP 85588

Spectrum Analyzer Display with
spectrum analyzer plug-in. Goes
from 0.1 to 1500 MHz, 1 KHz
resolution, -117 to + 30 dBm
amplitude range, calibrated.

$6500.00

(714) 592-2940

DANBAR SALES CO.

870 W. CIENEGA AVE., UNIT 1, SAN DIMAS, CA 91773

FAX (714) 592-9518

TEKTRONIX 2215

Dual Trace Oscilloscope, 60 MHz,
2 mV sensitivity, 5 nS sweep rate,
variable sweep delay.

$750.00

HEWLETT-PACKARD 3586B
Selective Level Meter

Makes carrier frequency measure-
ments to 32.5 and voice channel
measurements from 50 Hz to 100
KHz. Works with HP3336.

$3250.00

FLUKE 8520A

Digital multimeter, 5.5 digit,
AC/DC Volts, 2 & 4 wire ohms,
20ppm DC accuracy.

$795.00

TEKTRONIX 492 PORTABLE
SPECTRUM ANALYZER

T ""::'::Iﬂ' = k“:: -
SIEMENS TRAVELING WAVE TUBE RW 189
5.925 to 7.125 GHz, output: 8 watt continuous
or 15 watt peak. Average power gain is 45 dB.

HEWLETT-PACKARD 3336B
Synthesizer/ Level Generator

Bell standard, 10 Hz to 21 MHz,
4 output Z, AM, PM modulation
.01-99.99 sec.

$1250.00

TEKTRONIX 576 CURVE
TRACER ——

Accept 3
50 kHz to 220 GHz frequency different
range, amplitude comparison in SIEMENS TWT POWER SUPPLY RWN 223 test fixtures,
0.25 dB steps, 80 dB dynamic Works with the above TWT. These are new delivers up
range. Opt 91, Calibrated i.nt.er- mcscii?i::issi“;lszwa:ﬁ&l:}f; _— to 220 watts, _
nal preselection. Opt 02, Digital under any SIEMENS warranty. 2 or 3 lead L ze...,
storage. ( . devices. B ’
$7950.00 Spe PO $3250.00
TEKTRONIX 465B TEKTRONIX 475 TEKTRONIX 577 D2

Portable Oscilloscope, 100 MHz
BW, § mV/div sensitivity, 2 nS/
div sweep rate, delayed sweep.

$825.00

Portable oscilloscope, 200 MHz
BW, 2mWdiv sensitivity, 1nS/
div sweep rate.

$900.00

Nonstorage Curve Tracer with 177]
standard test fixture. 100 Watt,
tests 2 and 3 terminal semiconduc-
tors.

$2350.00

TEKTRONIX 466

100MHz Storage oscilloscope, 5
mV/div to 5V/div variable
persistance, 3000 div/uS stored
writing speed. Comes with 2
new Probe Master probes and

a operators manual.

$1225.00

TEKTRONIX 7904

500 MHz oscilloscope with the
following plug ins: 7A24, dual
trace amplifier. 7A26, dual trace
amplifier. 7B80, delayed time
base. 7B85, delaying time base.

$2000.00

HEWLETT-PACKARD 8410B
NETWORK ANALYZER SYSTEM

Network Analyzer .01 to 18 GHz,
with HP 8412A Phase Magnitude
display. Also HP 8411A/opt 018
Harmonic frequency converter,
.11 to 18 GHz, 50 ohms, 50mW
max output.

$1750.00

ALL EQUIPMENT IS IN GOOD
WORKING CONDITION AND

COMES WITH A 90 DAY
WARRANTY.

PLEASE CALL OR WRITE
FOR OUR PREMIER TEST
EQUIPMENT CATALOG.

WE ACCEPT VISA
AND MASTERCARD.

CIRCLE 242 ON FREE INFORMATION CARD
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Laser Show Designer 100
Package

Make your own proffesional laser light shows for fun and profut!!
Why spend $10,000 or more on comparable system? Our Laser
Show Designer 100 Package uses the latest computer and scanming
technology to bring to you the best affordable laser hght show ever.
Create amimations, designs, even laser scanned text- in any of 50
different fonts, using LD 100 software and the low-cost. high-
performance Amiga computer. Package includes all necessary
scanning equipment and software. Start making laser hight shows
like the pros!
$2900.

VHS Video $15.00 (+$5.00 shipping)

MS-DOS EPROM

PROGRAMMING SYSTEM
NEEDS NO INTERNAL CARD

EPROMS (24,28 and 32 pins) | EEPROMS

2708, 2758, TMS2716%, 2716 2804, 2816A, 28C16

27C16, 2516, 2532*%, 2564* | 2817A%, 28644, 28C64
68764%, 68766*, 2732, 2732A ‘ 28256, 28C256, 52B13*
27C32, 2764, 27644, 27C64 MicroControllers

27128, 27128A,27C128 8741A*, 8742%, 8748(H)*
27256, 27C256, 27512 8749(H)* 8751%, 87CS1*
27C512,27513%, 27C011* §752%, 8TC52*, 8T53%, §744*
27C010, 27C1001 (1 MEG) 68705%, TMS7742*

27C020, 27C2001 2 MEG) Bipolar Proms

27C040, 27C4001 (3 MEG) | 82823/123*,74S [88*, 27S19*
40 PIN EPROMS 1, 2 & 4 MEG *ADAPTER REQUIRED

27C210%, 27C220%, 27C 240 Riagrams Included with manl

N
S'
IINAN)():<EI)E‘ICb

& ble Mo n s
CONNECTS TO YOUR SYSTEM’S

PARALLEL PRINTER PORT

+A FAST, EASY -TO-USE SYSTEM WORKS WITH ANY DESKTOP OR LAPTOP MACHINE
<EXPANDABLE, FLEXIBLE DESIGN SUPPORTS CURRENT AND FUTURE DEVICES
-SUPP()RTS 8, 16 & 32 BIT DATA FORMA'TS INCLUDING WORD SPLIT & I)()UBLE “ORD
«READ D CONVERTS INTEL HEX, MOTOROLA S-RECORD AND BINARY FIL
-H/\RDWARE PROTECTED AGAINST DEFECTIVE AND INCORRECTLY lNSERTED DEVICES
NO SOFTWARE. INSTALLATION NECESSARY - PROGRAM TOTALLY SELF CONFIGURING

SYSTEM SOFTWARE COMMANDS

*PROGRAM EPROM(S) *SAVE EPROM(S) OR <COPY EPROM(S)
FROM DISK FILE BUFFER TO DISK +VERIFY EPROM ERASED
«READ DISK FILE INTO PROGRAM EPROM(S) «SELECT BUFFER EDITOR

BUFFER FROM BUFFER SELECT DEVICE TYPE
*READ EPROM(S) INTO *COMPARE EPROM(S) «DEVICE CHECKSUM
BUFFER WITH BUFFER «SET BUFFER (0, 1,2,3)
PLUSA ’VlVTEGRAlE;Dﬂ,I-FER EDITOR WITH I8 BYTE LEVEL C()MMANI)S

SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK 3289
CONNECTING CABI K, OPERATION MANUAL & SOFTWARE

OFTWARE AVAlLABLE ON3 1/2” OR 5 1/4” DISK (PLEASE SPECIFY)
CALL AR()UT OPTIONAL ADAFTERS — A SOFT TRAVEL CASF 1S AVAILABLE FOR §19.00

SmW Visible Laser Diode Module

Thanks to technological breakthroughs in laser mintaturization and
the increasing demand for such components. we now have the most
economical. quality. laser diode system ever.

Wide Range of Applications

* Project Building

* Surveying Systems

* Educational Equipment
* Holography

* Pointer / Gun Sights
* Light Shows

* Medical Equipment
* Alignment Sytems

Al
o st
of

SPECIFICATIONS

adjustable 0.1 to 4.5mW
1.25 in. @ ©0ft. typical
adjustable focus!

Input Power 2.7-5.0 vdc @ 60mA typical

Dimensions 1.5 in. x 7/16 in diameter

Polarization linear, upto 375:1

Output power after lens
Beam Diameter

4.5mW Laser Pen (5.25" x 5/8" diam.) only $169.00
Holography Kit (requires laser)
1 mW He-Ne tube (9.5" x 1.25" diam.) ..

Power Supply for above tube (req. 9 vdc) . $37 00

Radio-Electronics, May 1992
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FREE CATALOG
Midwest Laser Products

P.O. Box 2187 Brnidgeview, [L 60455 (708)460-9595

All products come with a 10 day satisfaction guarantee and 90 day
warranty against defects. Please include $7.00 for shipping and
handling. IL Res. include 7% sales tax. C.O.D. orders add $3.00

CIRCLE 251 ON FREE INFORMATION CARD

TO ORDER SEND CHECK, MONEY ORDER, WRITE OR CALL:
= ANDRATECH _——
VISA | P.0.BOX 222 MASTER |
MILFORD, OHIO 45150 CARD

(513)831-9708

ADD $5.00 FOR SHIPPING FAX (513)831.7562

APD $4.00 FOR C.O.D.

- WRITE OR CALL FOR MORE INFORMATION OR A DATA SHEET _J

ELECTRONIC
COMPONENTS

Whether you order 1 part or
all 36,284...MOUSER stocks
and...can ship today!!
MOUSER also makes it ~easy to

CIRCLE 279 ON FREE INFORMATION CARD




Call CS.T. 11986 RIVERWOOD DRIVE
BURNSVILLE, MN

MONDAY thru FRIDAY
8:00 AM - 7:00 PM EY I ‘/AN 55337
800-800-4582 {1
FAX: 612-895-9454 ’t

HUGE YEAR END TAX E
INVENTORY REDUCTION ‘

| CABLE TV BOXES

CONVERTERS, DESCRAMBLERS & MORE AT WHOLESALE PRICES
—~GUARANTEED STOCK-

DESCRAMBLERS
5 10 20 40+
NEW TBI (IMPULSE MODEL) $85.00 $70.00 $55.00 CALL
TB - 3 OR $65.00 $45.00 $40.00 CALL :
FTB - 3 OR 2 $79.00 $55.00 $45.00 CALL & _
SA - 3B $65.00 $45.00 $40.00 CALL | ﬁ
SB-3 OR 2 $55.00 $43.00 $38.00 CALL "
OAK N-12 $49.00 $43.00 $38.00 CALL
*HAMLIN 1200 CH. 3 $65.00 $45.00 $38.00 CALL
TOCOM 5501 $149.00 $139.00 $119.00 CALL
EAGLE PD-3 $74.00 $59.00 $49.00 CALL
*ZENITH NO-FLASH $139.00 $129.00 CALL CALL
CONVERTERS

PANASONIC TZPC 145 $75.00 $65.00 $60.00 CALL
STARGATE 2000 $70.00 $65.00 $60.00 CALL
STARQUEST E-Z550 $70.00 $65.00 $60.00 CALL
STARQUEST E-ZV550 wjvolume $80.00 $75.00 $70.00 CALL
JERROLD DQN-5 $85.00 $75.00 CALL CALL
JERROLD DQN-V7 wvolume $89.00 $80.00 CALL CALL
*JERROLD DRZ-450 $59.00 $49.00 $45.00 CALL

*SYLVANIA TEXSCAN 4040 $55.00 $45.00 $36.00 CALL

(CH. 2, 3 OR 4)
*REFURBISHED AS NEW. CONVERTERS AVAILABLE IN CHANNEL 2 OR 3.

COMBINATION UNITS

‘SCIENTIFIC ATLANTA CALL FOR AVAILABILITY AND PRICING

PIONEER $329.00 $299.00 CALL CALL
JERROLD BASEBAND $329.00 $299.00 CALL CALL
JERROLD DPV7-212 $299.00 $269.00 CALL CALL
‘JERROLD DP5-DPV5 CALL FOR AVAILABILITY AND PRICING

‘JERROLD DRX-3DIC $109.00 $89.00 CALL CALL
‘JERROLD DRZ-3DIC $124.00 $109.00 CALL CALL
*SYLVANIA TEXSCAN 4040-DIC $65.00 $59.00 CALL CALL

(CH. 2°OR 3)
*OAK M35B(WITHVARI-SYNC, $44.00 $39.00 CALL CALL

ADD $10.00 PER UNIT)
*REFURBISHED AS NEW.

OTHER PRODUCTS AVAILABLE: REMCTES: JERROLD, PANASONIC, HAMLIN, TOCOM, SCIENTIFIC ATLANTA.
INTERFERENCE FILTERS: CHANNELS 2 OR 3 / VIDEO TAPE ENHANCERS. AC ADAPTERS: 12 & 18 VOLT / ADULT INSULT
BOXES / MORE. FULL SERVICE TECHNICAL SUPPORT.

NEW YEAR SPECIALS
TB — 2 OR 3'S $30.00 IN 60 LOT OR LARGER QUANTITY ORDERS
SB — 2 OR 3'S $28.00 IN 60 LOT OR LARGER QUANTITY ORDERS
COMBO SPECIAL — NEW TBI AND WIRELESS CONVERTER $150.00 (5 LOT QUANTITY)

NO MINNESOTA SALES
PRICES SUBJECT TO CHANGE WITHOUT NOTICE!

THEFT OF SERVICE IS A CRIME. INSTALLING ANY DEVICE WITHOUT PERMISSION MAY SUBJECT YOU TO CIVIL OR CRIMINAL PENALTIES. YOU MUST CHECK WITH YOUR LOCAL CABLE COMPANY AND
PAY FOR ALL SERVICE YOU USE. IT IS NOT THE INTENT OF LAKE SYLVAN SALES TO DEFRAUD ANY TELEVISION OPERATOR AND WE WILL NOT ASSIST ANY COMPANY OR INDIVIDUAL IN DOING THE SAME,

SOIIONO8|3-0IPRY ‘2661 ABW
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POWERHOUSE

Power Conversion Software and Components

INDUCTOCAD 11
DESIGN YOUR OWN MAGNETICS
FOR SWITCHING POWER SUPPLIES

Design your own Power Inductors! Easy to use software allows gquick

accurufe designs.Includes data bases for ferrites, powdered iron, tape |

wound steel and E, Pot and toroid cores. Calculates copper and core losses,

flux swing ,temperature rise and more. Works with window like screens

Write or call for demo disk! $2.00 plus handling. Refundable

toward purchase. $139.95
POWDERED IRON TOROID CORES
Micromnctals 52 material -Good power inductor cores @ 100KHz! -All
of these work with INDUCTOCAD I
SWITCHING REGULATORI.C.’s
5 pin TO-220

on a PC .

l MC341663A 8-40V. Output, Adj > 80% Efficiency $6.75 ca

MC34167 5A 8-40V. Output, Adj > 80% Efficiency $10.95ea
Complete data sheet with schematic inchuded.
INDUCTORS for above, call for prices, capacitors below
60Hz TRANSFORMERS
120-240 Volt primarys, P.C. Mount, UL Class 3
24V. CT output - 25VA ($19.95) and 15VA ($15.95)
10V. CT output - 25VA ($19.95) and 15VA ($15.95)
Low interwinding capacitance keeps glitches away!
COMPLETE POWER SUPPLY KITS
81025 VDC input 5V SA outpun 80% eff. KIT $31.95
1410 40 VDC input 12V 3A output 87% off. KIT $25.95
Includes assembly instructions and a complete explaination of how these
switching power supplies work! A great educational tool.
CAPACITORS, HIGH CURRENT
330uf 50V. 0.080 OHM ESR @!00KHz  $0.99
6800uf 50V. 0.020 OHM ESR @100KHz  $1.95
100uf S0V. 0.180 OHM ESR @100KHz  $0.99

Toner Cartridge Recharge
Kits—Supplies—Service

Everything you need to recharge toner
cartridges used with Canon based laser
printers and personat copiers.

Use with HP: LaserJet, LaserJet {1, 1D, 1IP, Wll, IIP
Apple: LaserWriter, LaserWriter lINT,IINTX, QMS:
Kiss, PS-800, PS-810, Canon: LB-P8A1,A2Il, OKI, NEC, Ricoh, etc.
With our Kits—Supplies—Service you can start your own profitable
recharge business or just recharge your own cartridges.

Model Recharge Kits/Supplies

Retail
Dealers Please Call

TR-300 Recharge Kit for CX type laser printer engines. $21.95
TR-302 Recharge Kit for SX type laser printer engines.  $26.30
TR-304 Recharge Kit for HP IIP (LPB4) laser printer.  $21.95
TR-325 Recharge Kit for PC-10/12/14/20/24/25 copier. $25.50
TR-370 Recharge Kit for Sharp Z.-50/55/70 copier. $34.95

4080

6000

9710

9730
8011-Blue/Br
8057
Felt-CX,SX
S$S-CX,SX
DPP
EverDrum™
C2094

Replacement Toner Kit for Ricoh 4080 laser. $35.95¢a/6
Replacement Toner Kit for Ricoh 6000 laser. $14.25¢a/6
200 grms of high quality black toner for CX. $9.95ea/12
250 grms of high quality black toner for SX. $12.50ea/12
200 grms of Blue/Brown toner for CX & SX.$22.95¢a/12
150 grms of high quality black toner for PC. $10.95¢a/12
replacement treated felt for all models. $0.90ea/12
seal strips for sealing in toner for reshipping $0.85ea/12
Drum Padding Powder (pixie dust) $12.95
OPC drum life extender agent. 40 + applications $41.95
3M Toner Vacuum with attachments. $199.95

Instructions Available Free to Customers!
Call 800-221-3516 ask for our catalog.

p Chenesko Products, Inc.
s= 2221 Fifth Ave., S4, Ronkonkoma, NY 11779
faonies  Call: 516-467-3205, Fax: 516-467-3223

Need a power component? Can't find it? Call us!
Data sheets $1 cach, FREE with each purchased part!

HOW TO ORDER:

Check or money order. No COD's. CA residents add applicable sale tax.
Min order $5.00 including handling charge, under $20.00, $3 handling
charge. Normal UPS freight charges apply, overnight extra charge. No
shipment to P.O. boxes. Prices subject to change without notice. A full
copy of terms and conditions of sale upan writlen request. Send Orders

THE POWERHOUSE

801 W. El Camino Real Suite #268

Mt. View, CA 94040
Call (415) 964 2428 Fax (415) 969 9581
(normal calling M-F 9am-S5pm PST.)
Freight charges add: UPS $5.00

Second Day $8.00 Next Day $15.00
Demo Disks & Data Sheets shipped by standard Post N/C.

CIRCLE 258 ON FREE INFORMATION CARD
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CABLE T.V.-
DESCRAMBLERS
SPRING SALE

QUANTITY

LY : 2 2 Mention This 60
23 AdWhen Y
FIB-3B:UMN78 55 47 44
SA-3 78 55 47 4
JERROLD DPV CALL CALL CALL CALL
PANASONIC 87 74 69 65
CALL CALL CALL CALL

2 Piece Jerrold and Scientific Atlanta
units ON SALE FOR $139

Dealers Wanted

Please have MAKE and MODEL used in your area when calling.
Anyone Implying Theft of Service Will be Denied Assistance.

We Have The Best SERVICE AFTER THE SALE
CNC Concepts Inc. NO MN. SALES We Ship
P.O. Box 34503 9-5 10-2
MPLS., MN 55434 §V TN i

1
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46 43
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STARTEK

FREGQUENCY COUNTERS

NEW BAR GRAPH SERIES

ULTRA HIGH SENSITIVITY
RF DETECTOR - COUNTERS

These new models are the most

sensitive counters yet. A bright LED BAR

GRAPH functions as a signal strength

indicator. Very useful for testing,

adjusting, repairing or locating RF

devices. These are snmple( the best
e today!

SUB-COMPACT PORTABLE INSTRUMENTS FOR THE
COMMUNICATIONS PROFESSIONAL, HAM OR HOBBYIST

Choose from 6 NEW MODELS

WITH ADDED FEATURES & PERFORMANCE

Our low power design yields 3 to 5 hours portable portable RF counters availab

operdtion from the high capacity internal NI-CAD
batteries. (Standard in all models).

StarCab™ top quality US made aluminum cabinets
are used with machine screw assembly. No cheap
extruded aluminum or steel with self-tap screws.

Convenient POCKET SIZE: 3.4"W, 3.8"H, 1"D.
A 2 inch RF SIGNAL BAR GRAPH, ULTRA HIGH
SENSITIVITY and operation to 3.5 GHZ, all
available in the S8TARTEK sub-compact models.

STANDARD FEATURES INCLUDE:

* NI-CAD BATTERIES & 110VAC ADP/CHARGER
* 1 PPM TCXO TIME BASE - FRONT PANEL ADJ
* 3 GATE TIMES ¢ HOLD SWITCH & INDICATOR

* Siarca ALUMINUM CABINGT 0T 15-80 35-50

* StarCab™ ALUMINU . 1 MHZ - 3200 MHZ

« COMPUTER AIDED CIRCUIT DESIGN ORDER NOW | yirma it s ULTRA HIGH e 1y
* TOP QUALITY COMPONENTS SAVE UP TO 2 INCH BAR GRAPH 2 INCH BAR GRAPH

* 100% ASSEMBLED IN THE USA $30 $220 $265

* 1 YEAR LIMITED WARRANTY

CALL FOR DETAILS

T
35GHZ  FREQUENCY CaunTER

ﬁ%ﬁ’ e

¥ 2800, i«‘iwjzw VR e s 9

_ — ¥ 15-UHS S I - - ,
1350 1MHZ- 1500 MHZ & - 10 HZ - % o BB00: = g )

» 1 MHZ - 1300 MHZ ULTRA HIGH SENSITIVITY HLZ INFUT . LO RANCE 10 HZ - 3500 MHZ

QUALITY & ECONOMY (REPLACES #1500HS) “HIGH SENSITIVITY HI-Z INPUT - LO RANGE 2

(REPLACES #1500A) 5169 210 HIGH SENSITIVITY
$129 _ $250

rcozeTE— ORDER FACTORY DIRECT
#CC-90  BLACK VINYL ZIPPER CASE s1200 | ALL MODELS rders & Information N
#TAS0  TELESCOPING BNC ANT 12,00 IN STOCK 305-561-2211 v
#P-110  PROBE, 200 MHZ, 1X-10X  39.00
#M207IC__ CABLE FOR MFJ-207/208 00

10, WE SHIP Orders only

800-638-8050
| SAME DAY | 00-538-805 E
STARTEK wressuanonal suc TERMS: Shippi charges for Florida add $4 + lax,

o GO0 e ta Vi “Jc"‘"o‘%c"é""é"""'mm"“ e |G
398 NE 38th St., Ft. Lauderdale, FL 33334 & speciications subject o change without notiva or obiigaton. | i

H
[o]
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MAGNAVOX MAGIC

Only 386 DX - 33 MHz w/130MB

WE WILL TRY TO BEAT ANY PRICE ON ANYTHING FROM ANYWHERE!!

ATRULY PROFESSIONAL STAFF WITH A COMMITMENT TO SERVICE!! ONE YEAR

ON-SITE SERVICE

* Model HS3300 » 2MB of RAM
¢ Expands to 64MB » 130MB IDE
- 18ms Hard Drive ¢ 1.44MB and 1.2MB
Floppies  64Kb Cache, Co-Processor
Socket ® Password Protection
* 200 Watt Power Supply ® Dual Voltage
® 6 - 16 Bit Slots and 5 Drive Bays
*101 Keyboard e Extended VGA Card
® 1024 x 768 w/512K e Parallel, 2-Serial,
Video Ports ® Mouse ® MS-DOS 5.0
GeoWorks Ensemble - Lotus V2.2 1-2-3
(GeoManager, GeoWrite, GeoDraw,
GeoPlanner, GeoDex, GeoComm,
Banner, Solitaire, America OnLine)
Like New Condition
Magnavox Renewed

MONITOR MANIA MONITOR MANIA
PANASONIC C-1381

14" - Multisync Color Monitor ® 1024.x 768
® Dot Pitch .28mm ¢ Non-Interlaced or
Interlaced Modes ¢ Tilt & Swivel Stand
¢ Full 1-Year Warranty from Panasonic

e Like New - -
Condition
* Renewed |

ccc-saoa.m

HARD DhIVE DEALS COMPUTER PRODUCTS

= Computers —

o Acer Altos ® Goldstar @ JCC ¢ Leading Edge
© Quadrant * Magnavox ® Mitsublshl e NEC
o Packard Bell » Panasonic ® Samsung ® Sham
o Toshiba e WYSE

ATAT 40 MB Taps Backup Kit- Intemal P— Laptops g 4
° Bondwed ® Goidstar » Leading Edge ® Magnavox
© Mitsubishi @ NEC e Packard Bell ® Panasonic
o Samsung e Sharp o Texas Instruments ® Zenith

— Monitors —
SEAGATE-ST-138R-32MB-RLL-3 172" $169 . h;:;:t;‘ioﬁl:ﬁ:!b;:lltmrgal.ﬂxsc
SEAGATE-ST-238-30MB-RLL-5 1/4*-172HT $179 ® Packard Beil » Panasonic
SEAGATE-ST-225-20MB-MFM-5 1/4™1/2HT  $149 © Samsung ¢ Seiko ¢ Sony ® Tatung © Zenith
WESTERN DIGITAL-MFM-XT Cont. wiCables ~ $48

RLL Controflers for XT and AT's Avaltable CALL} —Printers =

© ALPS e Canon e Citizen ® Diconix (Kodak) ® Epson
3 i YT r o Fujitsu ® Hewlett Packard ® iBM
CCC lor ST138,238,225WD = $193.55, $182.50, $152.82, $50.28 - - Ry ann Taily « NEC » Okidata s Panasonic
Seagate Warranty - 90 Days - OEM Pulls o . ! o Seikosha e Texas Instruments ® Toshiba
e [T o 1 :
QUANTITY PRICING AVAILABLE — CALL (

iElectrified Discounters , »ou o oo

BACK GUARANTEE! SCacriscmCoumuutiot ko rvr

FroSat 1 gm-“‘g;mwm 800) 67 8-8585 = Refundof HARDWARE. ey whotiie o st et
Fri-Sat: 1 -6P [ ] Pri all Advertised Products 1% Qumiiies we himiied! Prices do st faclide
10 Shr e Orders " G e i ST
m&zgs' 3;:2; y T ERCAN reginesed ademark of Inicrmanosal Business Ma-
x 7 pyy

PAX ORDERS AND BIDS Accn-:mam Custonn:‘,rnS::r g: gg' ::'c_hsnl;:::'l Suspant (203) 287-1 976 @ ExPRESS (R
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IF YOU WANT A 24-PIN PRINTER AT A 9-PIN PRICE

| 24 - PIN WIDE CARRIAGE - INEXPENSIVE

192-CPS- 38 NLQ- Narrows 6 Fonts
e PUSH/PULL Tractore Rear, Bottom & Top Feed &
Paper Parkinge Factory Renewed
* Like New Condition® 2 Year Warranty
CCC=51231

24 Pin - 192 CPSe* 63 NLQe® Narrowe 6 Fonts
* 20 Function Panel Controlse PUSH/PULL Tractor
* IBM/Epson Emulatione Rear, Bottom, F-ont Feeds
* Parallel Interface® 16.9"W x 14.1"D x 5.6 H
® Factory Renewede Like New Condition
¢ 2 YearWarranty $219
CoC42462

HIGHSPEED - WIDE CARRIAGE - INEXPENSIVE

® 330 CPS Draft® 66 CPS NLQ ® 9-PINe Paper Parking

® 16.5* Narrow Carriage® PUSH-PULL Tractore IBMand
Epson Compatibilitye 16K Print Buffer ® Rear, Bottom

and Front Paper Feed> 8 Fonts® Paraliel and Serial
Interfacese 23.2°W x 15.7°D x 5.8"He Factory Renewed

* Full Factory 2-Year Warranty

KX-P1180

KX-P1124

KX-P1695

19
CC=$327.18
11 P;

s Per Minute w/Postscript
*2M

of RAMe HP-H & Diablo Emulations

¢ 39 Adobe Fontse Factory Renewed
$1,595
COC$1E6D

* Limited Quantity e 1Year Warranty
All Panasonic Printers Are Factory Renewed
Laser Memory Upgrades — Toners — Cassettes

KX-P4455
Laser

Electrified Dlscouniers

(800) 678-8585

EAXGEERS AND BT n b4 Customer Service & Technical Squort (203) 287-1976 @ L]

HOlSJRS: Mon-Thurs 9AM-7PM
- AM-
Fri-Sat: 10. 6PM Orders

1066 Sherman Avenue
Hamden, CT 06514
FAX 203-248-8680

Mon-Fri 9:00 am - 5 pm ES

WE WILL TRY TO BEAT ANY PRICE ON ANYTHING
FROM ANYWHERE!!
A TRULY PROFESSIONAL STAFF WITH A
COMMITMENT TO SERVICE SINCE 198311

LOW COST — FULL FEATURED LETTER QUALITY
PRINTER!

[ 24PN ]

Y

30-DAY MONEY Dealer Imuiries Invited
(CCC s Credit Cad Cont which is212% Not reapon.

BACKGUARANTEE! i Foog il erroks e e subjicitio
Full Refund of HARDWARE ~ change without sotce. Conn, esicems add 6% saes

. Quanilics wre Tivsied! Prices do wot foclude

Price onall Advetised Products F PR compasylEty

Causlog Sent WLh All Orders clearance. CompatibKlity i8 not guarmised. IBM isa

AN regisicred Urademark of Inemagonal Eusiness Ma-
chines, Inc.

Al
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WE BUY AND SELL
ELECTRONIC TEST
EQUIFPMENT

10 DAY UNCONDITIONAL
RETURN POLICY

0SCILLOSCOPES
.k 453----.50"”:.--.-‘295

ek 454.....150MHz....$4350

ek 465.....100MHz....$4693

ek 475.....200MHz....$993

ek 485.....350MHz....$1,495

@k 2465....300MHz....$2,993

P 1710.....200MHz. . ..859S

P 180 series.SOMHz.$295 with plug
ek S000 & 7000 series lab scopes
ek plug-ins available

SIGNAL GENERATORS
P 600 series....assorted.$295
HP B8640B. . S12MHZ. . cce..$2,395
P B640B..1024MHZ. e .. 83,395
ruse Storke.0-1200MHz.$755
avetek 3I001.520MHz....$1,095
P 8620A..assorted. from$i, 0935
P 8690 series.from....$395

1417 Mainfram@......$795
8%552B 1IF section....$793
85538 0—1 10HHZ. sees 1‘685
85%54B 0-1200MHZ.....$895
BSSSA 0-188"'2-.-.---‘1 495
BSS56B 20-300kHZ. . ... .$795

DISTORTION ANALYZERS
P 33 1 A " 9 6" 8 88D S HEDESS ‘350
P 334A s s B 8 R 0EESESESSSS ‘850

ASSORTED
Tek 575 curve tracer...$495
Tek 576 with fixture...$3,393
&651B oscillator.....t265
&54A oscillator.....8325
5328A|.|-nl--o--|.|-‘395
5300 series from....$195
415E SWR meter..c....8$195
3200B oscillator....$230
745/746 cal system..$1,395
3406A voltmetaer.....$550
200CD oscillator....$100
204 C/D oscillator..$193
400EL voltmeter.....$195

0V

b o

p o
VVVTVUVODOD
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LEARN THE SECRETS OF HOW TO FiX
ELECTRONIC EQUIPMENT FASTER ON OUR

REPAIR TECHNIQUES ON VIDEOTAPE

YOUR SATISFACTION GUARANTEED

Learn our techniques and make more money repairing electronic
equipment. These tapes are packed with much practical information

| that will save enough of your valuable time to quickly pay for the tapes.

Learn from an expert what fails, why it fails, how to find it faster, and
how to fix it faster. !

Much of this information is available nowhere else.

These tapes start at the beginning for beginners, but cover each
subject so thoroughly that even old pros will learn valuable new
techniques and skills.

The material in these video tapes is the same material that we have
presented in classes thathave been taught for the local college, busi-
nesses, and industrial maintenance departments. You will find very
little of the information presented on most ofthese tapes in textbooks
orin any courses thatyou have taken elsewhere. Most of the material
is original. We show what fails, all of the ways that the various com-
ponents fail, how to recognize the failures, and how to test and locate
the failures. We also show how to repair and make improvements
where appropriate to give a reliable repair.

Send payment with order and we will pay shipping. Order any five
tapes or more and get 5% discount, order any 10 or more tapes and
get a 10% discount, order any 15 tapes or more and get a 15% dis-
count. ORDER NOW!

How to use a Voltmeter (1 hr. ST min)...........cooviinvninnaen $39.95
How to use a logic probe and logic pulser......................... $39.95
All about resistors and their failure modes (1 hr.).................. $39.95
All about capacitors and their failure modes (1 hr. 28 min.) .......$39.95
All about inductors and their failure modes, Part |. Includes

inductors, transformers, flybacks, pinball coils, solenoids........ $39.95
All about inductors and their failure modes, Part ll. Includes

magnetic clutches, reiays of all types, otherdevices (58 min.) ..... $39.95
All about diodes and their failure modes. Includes rectifiers,

SCR's, Zeners, triacs, LED’S (55 min).................oveiiinn $39.95
All about transistor fallure modes (56 min)........................ $39.95

How to solder like a pro — with lots of time saving circuit board

repair techniques, including some of the fastest ways to

change IC's you ever saw (1 hr. 30 min) .............occiiinns $39.95
All about electrical contacts, connectors, connections and their

failure modes, common and uncommon problems, symptoms,

GOOM CUFBS .. ..ouuvvnrsnnsennsronnesannsenssoasossanssssassansns $39.95
How to use the oscilloscope (to track down digital failures) ....... $39.95
How to read schematics and use them for troubleshooting, Part 1.

Covers monitors, how to find monitor problems with wiring

diagrams, gives symptoms, where to iook, covers both raster

scan and X-Y monitors (56 min.) ........... ~6abab Mo Booonde 1 $39.95
How to troubleshoot digital integrated circuits — includes micro-

processors, what goes wrong and how to find it, how to use the

best Hterature on IC’s and where to get it (1 hr. 45 min))........ $39.95
How to select and hire the best electronic technician. It takes

one to know one, and believe us, they are not all created

equally excellent. This tape will save management and you

a lot of grief if it keeps them from hiringadud.................. $39.95
The best money making ideas | know. (For anyone contemplating

getting Into the amusement or arcade business - Shows how

to do it right the first time.) (56 min)................c.ovvvviint $39.95
Vvideogame Repairs (for arcade games). (36 min.) ................ $39.95
Pinball Repairs (for arcade games). (44 min.) ..................... $39.95
Videogame monitor repairs and adjustments

(for arcade games). (31 MIN.) ..ot $39.95
OUR NEWEST TAPES
Job opportunities and money making opportunities

In electronics, (45 MIN) .......ooviviiiiiiierirriinrarnneeees $39.95
Pinball Theory (for arcade games). (1 hr. 29 min.) ................ $39.95
videogame Theory (for arcade games). (1 hr.12min)............ $39.95
Troubleshooting andlocating component failures. (1 hr. 10 min.)....$39.95
Power Supplies — Linear and Switching. (42 min.)................ $39.95

VIDEO REPAIR SCHOOL
Cecven osars  (601) 287-1594
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ITEM HEPTN12 He-Ne LASER POINTER | _| ITEM 63A LASER PLANS '
Lasar modulation and de-modtlation using He-Ne. Transmit voice or data over
free space. Uses commonly available components. 6 pages. e
w PLANS........$5.00 |
7| Comains ymw e Ho-Ne lase, 12 VD power suprty operms on B AA | ITEM 64A LASER EXPERIMENTS B
ARl gL o (0 el i) i Demonstrate coherance, coltimation, divergencs, focusing, light show effects,
“ﬁ.{ﬁ%ﬁﬂ:ﬂmw‘ﬁfm:;nifﬁs%zz"x;"‘x,:wi;"x“nm“‘m | fosnmnt. pp g e it i sgamen o somtcsd |
anufactul MWK ind . Includes a 12 warranty. fi i :
| prosanstons,lctures, o Roquires A batiories Boslertior PLANS........$5.00 §
©® BRIGHTER THAN DIODE POINTERS .
© REALISTICALLY PRICED Retail price $140.00 ITEM LG7 €02 LASER SYSTEM -
® RUGGED CONSTRUCTION Buming or cutting. 20-40 watt ccntinuous duty, cost saving.
NG He-Ne LIFETIM
SPAOJECTSUPTO 4 MLE  OUR PRICE........$85.00 PLANS........ $20.00 §
ITEM RUB4 RUBY, YAG, ND: GLASS SYSTEM z
high
| ITEM 3ANS2 INFRARED LASER DIODE | e gt poword doons roduceanionsspls o ot onarycapae o
.|  Sharp model LTO20MDO, 22MDO or : and still finds a valuable niche in many of todays laser applications. Theory of ;:i
./ LT026MDO, 76-80 mA input, 780nm, § _ § ration lends itsetf to becoming a viable approach to the inevitable space age [
E.|  mW with IassCollImator 2d|fferamslms uckRooers O:{oGun . Lasers produce a pulse of light of being seen from &
3%1/2°x1/2° and 11", Invisible bearn, oood | the moon. A r temperature equivalent to many million degrees Ketvin is | &
for alarms or night time surveillance with | obtainable fromthis device. %

infrared viewer. Operates on 9 volt battery

-l";y\ PLANS........$20.00
and a 8 resister.
OUR PRICE........ $40.00 ITEM L$D3 HIGH SPEED OPTICAL DETECT OR

Is cempatil laser systems, battery ope! receivin,
: ITEM OFEN3 SUPER ; gmumtﬂw circuitry detacts nanosec pulses. Fawmlleanda)q)andeg
| ECONOMY LASER PLANS........$10.00
| LIGHT SHOW HELIUM NEON LASERS

i

TRERSEs

| HELUM NEOWN LASERS ARE BRIGMTER AND LESS EXPENSIVE THAN VISBLE DIOOES.

Our ZmWIasermshowmmomsabum-anWmaprmMHa-No
laser, a 3' audio Input cord. The unit produces an infinite variety ol pattems
M\id\change anmmicisfedmonhunarystaracsyshm
maximum input of 50 walts. Dimensions; 10 5/8° x 3 ¥/4* x 3 7/8

TUBES! NEw WITH 6 MONTH WARRANTIES
GOOD FOR LEVELING, POINTING, EXPERIMENTS, ETC.

4 to .9 mW tubes - 5 to 6 inch long 1" dia. $719.00

OUR PRICE.......$325.00
ITEM F30U2 BARCODE SCANNER 2 DD LTrd = B B 62 $5000
T AR D . $1000.00 VALUE 12VDC power supplies for above from$40.00
110/230 VAC input
f }: 1Ag ‘rlnl;:én:h vugl:pomaoon aluminized mimor.  OUR PRICE........ WE HAVE THOUSANDS OF He-Ne LASERS
|| 2x inra-rod LED's AND POWER SUPPLIES IN STOCK!!
E 2xinfra-rod photo detactors
| glf#;w’" 'r'mP' rod & green W = Miiliwatts (light power output)
Z - " 0 m =
% ;: fl-'na Iﬂ:g:r'l:: aluminized mirrors GLOSSARY. ‘”mg - m?m%ﬁ&m:&gmomn light
£ 5x17by 5 tront-surfice aluminized mirrors g oM =Nano Metsr (wavelengh of light) (color)
E{ 1x 1" by 2° X-Y adjustable front-surface v
Qe - ALL LASER PARTS ARESOLD ASCOMPONENTS ONLY

WHEN ASSEMBLED THIS LASER MUST INCORPORATE THE SAFETY
REQUIREMENTS OF THE CENTER FOR DEVICES AND RADIOLOGICAL HEALTH OF
THEFOOD AND DRUG ADMINISTRATION.

many ram for the laser experimenter, the best
value for the money!

‘I INDUSTRIES rt 1-800-356-7714
M W * CORO]:?\,L%“/(\'S‘??%RTU.S.A.

PHONE (714 278-0563 FAX (714) 278-4887
WE ACCEPT: VISA, MASTERCARD, C.O.D. AND PURCHASE ORDERS

CALL OR FAX Fiili DUR CURRENT CATALOG!

WANTED: WE BUY EXCESS LASERS, LASER EQUIPMENT, AND OPTICAL EQUIPMENT

We are constantly expanding our product line to include more NEW products and are always looking for new sources of laser, optics and associated
P%d‘}vsaﬁ IIEf ou are a manufacturer of any such equipmant, we are extremely interested in marketing your particular line of products through MWK

Parts list may vary slightly
depending on manufacturer.

SOI01108|3-0IPeY ‘2661 ABW
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BIG PROFITS IN

VIDEO REPAIR!

WORK FROM HOME-EARN $85 HR!
-NO EXPERIENCE NECESSARY-

Only requirement: That you possess average
mechanical ability and a desire to learn

With the tens of millions of VCRs and

Camcorders in use, there currently is a serious |
of trained techs to perform cleaning ;
and repair jobs on these popular
devices... Learn how ¥0u can start
i

our own hlghlyé) table,
égmg-ﬁa sed video servicing
business...
And since up to 95%
of all VCR and
Camcorder

malfunctions are
due to a simple

failure, you need not spend
months or even years of
complicated study before
starting paid, professional
service work!

Let Vlejo s Training Program show you how!

%3:,Lm> 1-800-537-0589

24 HRS-7days a week

| Wind Generators

Generator Rewinding
Welder Plans

Electric Scooters

It's back! The LeJay manual originally published in
the 1940's is now back in print with even more plans
than before. This manual is now a complete collec-
tion of LeJay's plans and general information on
6, 12, 24, 32 volt wind generators, generator re-
winding and rebuilding, propeller building, battery
powered spot welders, braising welders, solder-
ing irons, fencers, scooters and bicycles, DC mo-
tors, 110v welders, spot welders, generator wel-
ders, insect exterminators, geiger counters, light
plants, and much, much more! Written for the
common person to understand, this manual is a
must to have for its educational value alone!!

[N ], J—]

To order send check or money order for $14.95
plus $2 shipping and handling
($4 shipping and handling outside USA and Canada) to:

LJM Inc., P.O. Box 174, Dept. R, Lake City, MN 55041

or mail coupon today
VIEJO PUBLICATIONS, INC.
| 4470-107 Sunset Blvd., Suite 600 |
Los Angeles, CA 90027-6304
Yes! Rush me your FREE OPPORTUNITY KIT today! |
(Check appropriate box)
| O VCR Repair; |
U Camcorder Repair
| U Advanced VCR Repair |
(J Fax Machine Repair
| (J Complete Training in Electronics |
| Name |
Address

| city/state
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MIXED-MODE
CIRCUIT SIMULATION

ENTER THE FUTURE OF ELECTRONIC DESIGN!

TopSPICE

The affordable,
True Analog/Digital/Behavioral
Mixed-Mode Circuit Simulator for PC

¢ Simulate circuits containing any combination of

analog and digital components. ¢ Complete SPICE
analog simulator with extended syntax. ¢ Fully
integrated event-driven logic simulator. ¢ Analog
Behavioral modeling using arbitrary equations,

Laplace transtorms and look-up tables. ¢ Analog and

digital model libraries. * Graphics post-processor.
* Comparable to professional systems costing

thousands more!

To order your copy call
PENZAR 800-272-0674
DEVELOPMENT Fax (818) 340-6316
P.0. Box 10358

Canoga Park, CA 91309, (818) 594-0363




TOLL FREE ORDER
HOT LINE
1-800-423-0070

WIRELESS FM STEREO BROADCASTERKIT
CAT. NO. SFM-Il  $19.95

DC’S all new FM Stereo Transmitter

it is based upon the unique BA1404

tereo Broadcaster Integrated Circuit
hat includes all the complex circultry
o generate the stereo signal. The kit
ncludes the new speclal IC, a 38 KHz
prystal, circult board, and all the small
components . This faclnating project will provide many hours
bf enjoyment as you re-broadcast your CD/VCR/Cassette or
stereo broadcasts from your satellite system thru your high-
fuality FM home or auto stereo system.

A great project to enhance your bench. This handy little func-
tion generator has a bullt-in buffer amplifier, a 3-decade range
selector switch that covers 15 hZ to 25 khZ, output level con-
trol and tunction switch to select sine, square, or triangle.

FUNCTION GENERATOR KIT ORDER FG2 KIT

PC BOARD HAC “ERS CORNER

| MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

PC BOARD SUPPLIES
Copper clad boards
for use with TEC-200

22-250 3x6 $1.62
P1.36 3X6 2.03
22-260 4X6 2.27
22-261 6 X6 2.88
SN At 22-263 6 X9 4.08

WITH TEC 200 FILM
JUST 3 EASY STEPS

POSITIVE PRESEN-
SITIZED PC BOARDS

1. Copy circuit pattern on TEC-200 | 22-3302X4  $3.83
film using any plain paper copier. | 22-3323X 4 4.40
2. Iron film onto copper clad board. | 22-334 4 X6 5.78
3. Peel off film and etch. 22-336 6 X6 7.60
22.3386X9  9.63

ORDER TEC-2¢0-10 FOR TEN

DC’S PARf.SWAREHOUSEQ

UNIVERSAL DECODER (RE MAY 1990) ICs

CD22402E 7.95 CA3126E 1.95 NES64  2.29
LM733 .99 74COON 29 CD4053 .50
LM7805 .50 LM7812 .50 LM7905 .50
18 Uh CHOKE .39 3.58 MHz 1.00

ORDER ABOVE ITEMS DIRECT FROM THIS PAGE

MOREKITS
3 DIGIT LED DVM ONLY 3" X 3" READS 0 TO

all the clrcuitry to bulld a digital panel
meter, Operates from a 9-v battery.
Includes LCD, 7106 IC, circult board
and smali parts. Bullder must add
reslstors to expand to multi-meter

DC . The LM3L7T voltage regulator
provides excellent regulation and
ripple rejection. Includes a 1 A
fransformer, PC board, LM317T, 2
binding posts, and all small parts.

ICL7106 EV KIT LCD DIGITAL POWER SUPPLY KIT 100V DC ORDER DVM3 $19.95
PANEL METER NOW $24.95 PS-1$16.99 FM WIRELESS BROADCASTER FMI $ 9.95
The ICL7106 EV Kit is based upon a Dutput of this power supply is con- 8038 FUNCTION GEN. KIT FGI $9.50
3-1/2 digit A/D converter that includes liniously adjustable from 1.2 to 25V SEQUENCER PROJECT  SEQKIT $9.50

CHRISTMAS TREE PROJECT
Build this unique seasonal project and have
an unusual converstion piece. Powered by

dom fashon. Kit includes everything except
batteries. ORDER XMASKIT $16.95

two D cells, 17 LEDs flash in a seemingly ran-

DC ELECTRONICS

70-WATT STEREO POWER AMP

TO ORDER FROM THIS PAGE CALL: 1-800-423-0070
SEND MAIL ORDERS TO:
PO BOX 3203 SCOTTSDALE, AZ 85271

35 WATTS PER CHANNEL UNIQUE IC’s

Now you can toos ylour low power car NE602 $2.00
stereo with the new PM-35 module kit. Each UGN3013 .98
module can provide up to 35 watts per chan- ULN2429 1.75
nel whil operating from the vehicle's battery ZNa14 2.00
into a 4 ohm speaker system. New hi-tech XR2206CP 4.75
power op-amps are used in a unique clrcuit XR2212CP 4.75
to increase voitage swings, thus more MAX232 5.40
power.Additional modules can be used to In- ULN3330 1.50
crease power to 100 or 200 watts/channel. ICL8038 3.85

ORDER PM-35KIT $19.95 ICM7226BIPL 23.50
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The Electronics Lab
in a Computer!

1900+ %)

i=

A u e o

Testing an analog three-
stage amplifier with the
simulated oscilloscope.

48AN CIRCLE 249 ON FREE INFORMATION CARD



Building and testing circuits is fast and
easy with Electronics Workbench.
Just click-and-drag with a mouse to
add parts, run wires, and adjust
instruments. The traces on the
simulated instruments are the same as
you’d get on real equipment.

Electronics Workbench really is an

electronics lab in a computer. It’s ideal

for learning about electronics,
_.experimenting, ar

circuits.

nd prototyping . ..

Includes:

e Analog Module with passive and active
components including transistors, diodes, and
op-amps; a function generator, an oscilloscope,
amultimeter, and a Bode plotter.

e Digital Module with gates, flip-flops, adders,
aword generator, a multimeter, a logic analyzer,
and a unique logic simplifier.

DOS Professional Version - $299
Macintosh Version - $§199

(416) 361-0333

Interactive Image Technologies Ltd.
908 Niagara Falls Boulevard,

North Tonawanda,

NY 14120-2060

- Jerry Pournelle, Ph.D., InfoWorld

“. . . Electronics Workbench is a marvelous
learning and teaching tool for the study of
electronics.”
- Art Salsberg, Editor-in-Chief,
Modern Electronics Magazine

“Building a circuit is simple and intuitive.”
- Jelf Holtzman, Computer Editor,
Radio-Electronics Magazine

“ .. if you're trying to learn electronics, you can
do 10 times as many experiments with Electronics
 Workbench . . .”

- Jerry Pournelle, Ph.D., BYTE

VALA
WY
X \ \ /

=

Fax (416) 368-5799 INTERACTIVE

Electronics Workbench Professional Version runs on any IBM AT or PS/2 or trae compatible with 640 kB RAM; Microsoft<ompatible mousz; EGA/VGA graphics; hard disk; MS-DOS 3.0 or later.
Monochrome version also available. Macintosh Version (monochrome only) runs on Macintosh Plus or greater. All trademarks are the property of their respective owners.
Prices are in US dollars, Offer valid in the USA and Canada only.
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BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

A

=== o] $30 an hour
28N =] and more!

/3%
/ : ! '
M No previous experience needed!

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

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

e o ot At TPt s ===

commanb PRODUCTIONS
FCC LICENSE TRAINING, Dept. 210
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!

NAME
ADDRESS
CITy STATE ZIP

L----------------------J
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T PEDYYYN P S“NICADTM
Schematic

.oF— " | Entry Software
for the IBM PC
& Compatibles

e L L

LATX

D7402

COMPLETE PACKAGE

* Easy-to-use schematic entry program for circuit
diagrams
* Visable on-screen and pull down menus |
* Supports popular graphic standards, mice and printers
* Powerful editing and drawing commands
* Extensive digital, analog and discrete part libraries
* In-depth, readable instruction manual !
* Over 100 screens of on-line help information
* Software includes part building and netlisting
* Add P.C. board layout software and routing software for
only $39% each

Write or call for FREE demo disky| ///f
MENTAL AUTOMATION., .Nc.®é

Z'N
ORDERS/INFORMATION: |
Send check or money orders to:
Mental Automation, Inc,
5415 - 136th Place S.E.
Bellevue, WA 98006

Or Call

(206) 641-2141 '

VISA
, Visa & MasterCard orders accepted! |[sesimss !

LogicLab™ Explorer
The Soft Logic Bench
ONLY L =L/
$49.95 ! Ay

Low cost logic simulation for students/hobbyists

® Easy-to-use graphical user interface
® Thorough users manual and tutorial
& Point-and-click wire'wrap operations
® Print screens on dot-matrix printers

LogicLab gives you the equivalent of:

A rarts cabinet stocked with more than
thirty types of common 74LS-series ICs

®
& 16-channel,1-nanosecond logic analyzer
® Wire wrap board holds up to tforty ICs
® LED and seven-segment indicators

® Pushbutton switches, and signal sources

Send check or money order to:
K.E. Ayers & Associates
7825 Larchwood St. Dublin, OH 43017

30 day money-back guarantee
Requires IBM-PC/XT/AT (or compatible), 512K,

DOS 3.2 (or higher), EGA or VGA, and a mouse
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Computers, Components, Tools And Supplies

b Computer Products

3931 Edwards Road €xpress order line - 1 (800) 423-4499 - orders only pléase
Cincinnati, OH 45209 technical support / information - (513) 531-4499
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1000 MHz SIGNAL GENERATOR FOR $995

KEY PERFORMANCE FEATURES:

COLBY INSTRUMENTS. INC e

o TWELVE FUNDAMENTAL OSCLLATOR = SIGNAL u-tzm«. 10004
RANGES FROM 100 kHz TO 1000 MHz

OPTIMIZED FOR LOW PHASE NOISE =32 e % e -

I ——— = »
AND STABLE OUTPUT FREQUENCY i :
e DIGITAL READOUT OF OUTPUT : , -

FREQUENCY WITH 0.002 %
ACCURACY AND 4 1/2 DIGITS \
\

OF RESOLUTION

¢ LOW HARMONIC DISTORTION < -30 dBc o CALIBRATED OUTPUT ATTENUATOR IN
10 dB STEPS WITH A RANGE OF 50 dB.
o DIGITAL READOUT OF OUTPUT POWER TO
+10 dBm WITH A RESOLUTION OF 0.1 dBm ® SOLID METAL HOUSING FOR HIGH

STABLITY AND LOW RF LEAKAGE

We have studied the market carefully, and what is realty missing is a low-cost signal source. Our model SG 1000A signal generator
does not compromise on key essential features such as: very low phase noise, stable output frequencies directly counted, intemalty
levelied output power to + 10 dBm with calibrated attenuator. AM/FM modulation is supported over the entire 100 kHz to 1000 MHz
range. Option 1: phase-coherent sub-harmonic trigger output for super-stable timebase triggering. This option also aliows the use
of the instrument as a sensitive frequency counter: $195. Option 2: 2 each 30dB fixed attenuators to extend the output power range
to -110 dBm: $45. Option 3: Bias-T from 20 kHz to 8000 MHz: $65.

ﬂ Colby Instruments, Inc. Electronic Research & Development
- 1810 14th St., Santa Monica, CA 90404
Phone: (213)450-0261 FAX: (213)452-0027
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XANDI Electronics 5%

The use of sur- The Use of sur-
face mount
technology
makes this the
smallest FM

face mount
technology @
makes this the LY o

smaillest
transmitter you telephone
canbuy! Thisis transm itter you
not a toy, it out can buy. Powered by the phone | The XTR100 Tracking Transmitter | The XFM100 FM transmitter has a
performs most line, t can transmita phonecon- | transm!is a continuous! baepln& range ofupto 1 mile. ltworks with any
units on the market today. Our E-Z-kit versation upto1/4 mile. OurE-Zkit | tone that can be ncalvod{vy any F standard FM receiver. it contains a

has all the surface mount parts pre- hasalithesurface mountpartspre- | recelver. Can be usedforgames, con-

built in high gain two stage audio
assem bled to the circuit board. assembled tothecircuitboard. tests, oras an anti-theftdevice. amplifier for maximum sensitivity .
XST500(E-Z) E-Z KHt......... -.$39.95 XSP250(E-Z) E-ZKit ........... $29.95 | XTR100(C) KH...........ccoeurrrnene $39.95 | XFM100(C)Kit........ccevunner... $35.95

O* 8

The XTT100 is a battery powered
phonetransmitterwith arange ofupto | The XBD200 quickly locates hidden
one mile. It only transmits when the | transmitters from 1 to 2000 MHz by! Usethe XPS100tocallyourhomefrom
phone is being used in order to con- | emitting an audio output proportional anyo(horphoneand listen in usingthe | Powered by the telephone line it re-
serve battery life. tothetransmitlevel. buiitin microphone and ampiifier. quires no batteries.

XTT100(C) Kt ....cooneeeereneeneen N XBD200(C) Kit.......cccevvunnee $44.95 XPS100(C) Kit......cocnvennrnenee XPB1(C)Kit..

|
| The XPB1 Is a telephone transmitter
capable of transmitting to any FM
recelver up to a 1/4 mile away.

... $29.95

N P iaic e . TOLL FREE . i MAIL OFBERS N0
: PHONE ORDERS BOX 25647

CALL 1-602-829-8152 OR
WRITE FOR A CATALOG 1_800_336_7389 TEMPE, AZ 85285-5647
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IKE NELSON'S

OVIE VIEW SALES, INC.

WHERE YOU'RE TREATED POLITE AND GIVEN INDIVIDUALIZED ATTENTION!

INFO (708) 766-5222/FAX (708) 250-87%%
P.O. BOX 26 + WOOD DALE, IL 60191

Call C.S.T. Monday thru Friday 9:00 - 6:00 « Sat. 10:00 - 2:00
Friendly Courteous Service * 10 Yrs. Experience « 6 Mo. Warranty

JERROLD 1-3 4 or more
NEW TRIBI COMBO (FTB) 130.00 125.00
NEW TRI/BI PAN 89.00 80.00
NEW SB-3 COMBO 115.00 110.00
NEW SB-3 PAN 60.00 55.00
DPV-7212 CALL
BASE BAND
DPBB-7212 CALL
DRZ-3105 53.00 50.00
FTB-2 89.00 80.00
SB-2 60.00 55.00
HAMLIN 1-3 4 or more
NEW HAMLIN COMBO (CH20r3) 115.00 110.00
NEW HAML!N MLD-1200 60.00 55.00
MLD-1200-2 60.00 55.00
MOST ORDERS SHIPPED SAME DAY!

QTY. ITEM PRICE EA. | TOTAL PRICE
SUB TOTAL

SHIPPING Add $4.00 per unit

COD & CREDIT CARDS Add 5%

TOTAL

ABSOLUTELY NO ILLINOIS SALES —

VISA-MASTER [
CASHIER'S CHECK O

c.0Db. 0O
MONEY ORDER I

ORDERS ONLY: 1-800-735-5912

Card #

Name

Address

City,

Exp. Date

PIONEER 1-3  4ormore
NEW SA-PIO-COMBO 160.00 155.00
NEW SA-PIO-PAN 95.00 90.00
SCIENTIFIC ATLANTA 1-3 4 or more
NEW SA-3 COMBD (SA-3B) 130.00 125.00
NEW SA-3 PAN 89.00 80.00
OAK 1-3 4 or more
NEW OAK N-12 COMBO (Vari Sync) 115.00 110.00
NEW OAK N-12 PAN (Vari Sync) 60.00 55.00
M-35-B 50.00 45.00

PANASONIC CONVERTERS 20 LOT 100 LOT

65.00 58.00

ZENITH: CALL
'8580: 250.00
8536: 190.00

S, e S, a -

(WAIVER) - MUST BE SIGNED FOR OUR RECORD

Yes, | am paying for full service. This is only to be
used as a second unit.

DECLARATION OF AUTHORIZED USE - |, the
undersigned, do hereby declare under penalties of perjury that
all products purchased, now and in the future, will only be used
on cable TV systems with proper authorization from local
officials or cable company officials in accordance with all
applicable federal and state laws. FEDERAL AND VARIOUS
STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL AND
CIVIL PENALTIES FOR UNAUTHORIZED USE.

SIGNATURE X
It is not the intent of MOVIE VIEW to defraud any television
operator and we will not assist any company or individual in
doing the same.

State Zp

Phone ( )




Learning Electronics made FUN and EASY

"‘*\ with UCANDQO’S

: :“\s\: Unique Computer Animated Videos

Part 1 DC : Digital 1
Part2 AC Digital 2
o Part 3 Semiconductors Digital 3 .
\/ﬁ. - = Part 4 Power Supplies Digital 4
‘@P Part 5 Amplifiers VCR Maint. & Repair
i Part 6 Oscillator Intro. to VCR Repair
To Order Yours Today Call:

1-800-678-6113

Visa & Master Card Accepted

. Only $34.95 each %&mm”‘

P.0. Bx 928
Copyright ¢ 1988 UCANDO VCR Educational Prods Co. Geawille, i 6331
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Question: Who needs a Zenith Personal Information Terminal?
Answer: With all these features and the low price, everyone!

Worried about secunity? Need 24 hour communications?
Choose from 10,000 codes to sliow Attach 8 printer and use o8 &
only suthorzed users to communicate. dedicsted auto receiver teeminal for

unnattended reception.

Know a pilot? Want to dial your regular
Use to access the new DUAT service phone automatically?
to file fiight plans, check the weether, Stores up to 28 numbers for voice,
snd more!

dats, or suto-logon disting.

Neod to access multiuser

Want high speed communications?
T | LR
the ASCIl and DEC VT52 terminal : £} € gevices  up to 9600 beud!

emuistion modes. {Model ZTX-11-2 oniy).

o ASCIl, DEC VT52 smeistien  © Parabel prister port o Changeoble socurily sccess code  » RS-232 pert (ZTX-11-Z owly] = Composite video owtput © New in origiml hox

o Buit-in 300 basd avte o Phom 4, disiisg soqoecs o Switch for singlo or Mo o Two phone jocks: line and o Progom n Busk by axternel VAN meemtl

aswer modom storage line phome Pom

8 ZTX-11-Z with RS-232 $75 ZTX-1-UZ without RS-232 $50
(=23
g COMPUTER BUSINESS MART
F) 10215 Buena Vista Avenue, Suite A ¢ Santee, CA 92071
8 (619) 449-9040 + FAX (619) 449-7929
5 . :
i} VISA — MasterCard - AMEX - Discover — COoD — PO
.(_%
e
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when you want the best

21 Reasons To Buy

OPTOELECTRONICS’ MODEL 3000

RANGE- 10Hz to 3GHz.

256 Times Faster than other hand held counters.
10 Digit LCD. Readability even in Bright Sunlignt.

G Ol o

Excellent for locating Hidden Transmitters.
7. Four extremely Fast Gate Times .01, .1, 1, 10 sec.
8. Dual High Impedance Amplifiers.
9. Maximized Sensitivity
10. Hold Switch - Locks in measurements FAST.
11. * 1PPM Accuracy
12. Direct Count - 1Hz resolution to 220MHz
13. Sensitivity <1mv 10MHz - 200MHz, <5mv - 2GHz.
14. Single Shot Time Interval 100ns, . 1ns averaged.
15. Push-button Input, Gate & Function selection.
16. Extruded Aluminum Enclosure.
17. NiCad & Charger Included.
18. Low Battery Indicator.
19. 1 Year Parts & Labor Warranty
20. 30 day Money Back Guarantee.
21. OPTOELECTRONICS backs this with our 18 Years of
Dependability & Service.

All this and more for the Low Price - $375.

Also Available at Special Package Price:

For A Limited Time Only
Model 3000, Backlight/Beeper, Carry
Case & TA-100s Whip Antenna A

All this for only $449.

OPT IONS: X Bl a .-
TCXO0 30 £ 2ppm TCXO 3 . .$100.
BLB30

Back light & two step audible signal level indicator .$ 78
CC30 Carry Case I $15.
TA100S Telescoping Whip ARENNa ..cceevsevees $12.

Hi-Speed ASIC (Application Specific Integrated Circuit) State-Of-The-Art.

6 Functions - Frequency, Period, Ratio, Time Irterval, Average and Prescale.
RF Signal Strength Bargraph - 16 Segment, Zero & Full Scale Adjust.

4 l..‘ —m
] l-—i-hl-\-l n\n‘-.‘"_‘

HAND|-C
MODEL OU(I;ITER

10H2-36Hz Yniversal Handi-Counter

BARGRAPY

R Rarge L 2
200MHz2_8oomp, HOLD A § CATE

SATE  FuncTION

IV it NIV

YOU CANT LOSE!

Factory Direct Order Line

1-800-327-5912

(305)771-2050 » FAX(305) - 2052 5821 NE 14th Ave. « Ft. Lauderdale, FL 33334

5% Ship/Shandiing (Max. $10) U.S. & Canada. 15% outside continental U.S. Visa & Master Card Accepted.
CIRCLE 287 ON FREE INFORMATION CARD



PC-BASED
DEVELOPMENT
TOOLS

If you're interested in microprocessors, our teols can
help. Our PIC microcontroller tools allow you to learn
about and use single-chip computers. And our EPROM
emulators are time-savers in almost any EPROM project.

MICROCONTROLLER PROGRAMMER

4

voigaprnre Iy

-w....-.“
wsevemde
donpapneé
Taanii

T

>6Sx-Pul

L]

The PIC*16C5x family of microcontrollers are inexpensive,
8-bit, single-chip computers. They combine a CPU,
EPROM, RAM, and I/0 for as little as $3.00. Our tools aliow
you toprogram these parts with your own software. Asingle
PIC can replace many ICs, in addition to adding real

inteiligence & fiexibliilty to your designs.

Includes assemhler, programmer, and cables.
PIC is a registered trademark of Microchip Technology, inc.

27256 EPROM EMULATOR

(Ees] G o - -
ROM EMUL ATOR

PR TN

g =

If your projects use EPROMs, you can probably use an
EPROM emulator. An EPROM emulator plugs in piace of

emulator.
(916) 721-8217

an actual EPROM, but instead of programming parts to
Emulates 2764, 27128, and 27256 EPROMs.
AV 4
FAX: 726-1905 « BBS: 721-9607

test your code, you simply download to the

: Z

s PARALLAX 7
Paraliax, Inc. - 6200 Desimone Lane, #69A - Citrus Heights, CA 95621

Radio-Electronics, May 1992
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CONSUMERTRONICS

2011 CRESCENT DR., P.O. DRAWER 537
ALAMOGORDO, NM 88310

1-505-434-0234

FAX 1-505-434-0234 (Orders Only) Mon.-Sat. 8am-
9pm MST Voice & Manual FAX. 9pm-8am Auto. FAX.
Add $4 ship. (USA, Canada). Alf items are in stock.
COD (UPS cash only). VISA and MasterCard OK. 100+
More Computer and Electronic Otfers!! Catalog is $2.
fn business since 1971. As seen on TV,

ck System, Shrie odule, Voice Disguis
Asaisior, Diabetes Alarm, 8th Sense Communi-
Levitator, Resonani Colls, TENS Devices,
rx“&vudlopw, Bumper Beeper, PC A/D
Emitter, Mixer,
EM Weapons C A N
more! Assembled and tested (no kits). $71or descriptions.

PHONE COLOR BOXES

Designed %yo Prone Phreaks! 15 pRone c&Vor boxes

described Dozens circuits, programs. Plus calt forward-
conferencing, phreak history. Plus 50 useful and
phone circuit plans. More! Manual $29.

IL BOX HACKING

il Box (VMB) systems are used and the
specific ways they are hacked. Includes ASPEN, MES-
SAGE CENTER, BIX, EZ, SYONEY, PHONE MAIL,
AUDIX, etc. Absolutety required for all sysops, users! $29.

CELLULAR PHONE MANUAL

How celluiar phones are designed, operated and
pvoirammed, How ceilular systems are vulnerable to
hack attacks and countermeasures. $29.

3.
HIGH VOLTAGE DEVICES
devices plan. tun Gun, Ta Prod, 3
F/Rad udi
dde

v
U;nonlh

B 7, 7,
Fence C 7« & inter, Ozone Gen.,
tunner, Pesl Killer, Stimuiator, Kirtian,
Magnetizer, etc. SHOCKING! $29.

EM BRAINBLASTER

utoriai ang pians lor powerful ELECTROMAGNETIC
WEAPONS and LAB DEVICES. Optimum circuits,
freqs., wavetorms. intensities. Comprehensive, MIND

BOGGLING! $29.

RADIONICS MANUAL
xciting electromc and electromagnetic th tic

and diagnostic devices (mostly experimental
descriplions, plans ). ities of
Devices from early 10 modern. $29.

Optimum survival and security radio equipment,
048, frequenc and volce/data

ROBOFONE AUTODIALER
Powertul, versatile, menu-driven program allows you

to dial any number {up to 10K} or mix of local and lon

distance numbers in any order, over any length o
time, whether busy or answered {your choice)and log
the times, commands and results to monltor, printer
and-or disk. Quick-dial directory of up to numbers!
BUSY redial options. Direct modem command and
control. All result codes. including Voice and Ringing.
Optional shell to terminal program upon Conneci. Exit
to menu or DOS (for batching). Ideal “Wargames"
power dialer, phone call logger and telemarketing
dialer. Manual + Disk*® $29.

HARD DRIVE MANUAL

elates to all hard drive and controlle 0
(emphasis on PCs). How to select, intertace, initialize,
set up, use, maintain, troubleshoot and repair them.
How to protect them from mistakes, sabotage, pryin
srea. slicky fingers. How to recover damaged and los
files Includes software reviews. Loaded with info,
advice and tips. $29.

DISK SERVICE MANUAL
Maintain, troubleshoot, repair, adjust, align Roppy

drives without special equipment or software - 5.25"/
~/8" Commodo.

2 PC/XT/AT/386/488, Apple, re,
Kaypro, Tandy, Epson, Atari, Ti, HP, DEC, etc.
systems. All floppies need lar upkeep. $29.

DISK DRIVE TUTORIAL

eory and practical facts on .grpy
FDCs, formatting. software protectios
scribed above. Invaluable advice and'&lfs on how to
best select, interface and use drives and disks. $79.
COMPUTER PHREAKING
ROJAN HORSES, VIRUSES, WORMS, etc. and counter-
measurers. includes disk with 250K+ of hacker text files
and utilities, and legendary FLUSHOT+ protection
system (Ed. Choice, PC Magazine). Dozens of computer
crime and abuse methods and countermeasures. Hos
s‘{slems are penetrated, 8BS advice, password defeats,
glossary, much more! Manuals + 2 * 39,

BRAIN VIRUS ANTIDOTE

A dozens of

ing/
encoding, ln_crudes small receivers/xmitters, Ielemet’y,
antenna optimizations, remote monitoring and conftrol,
security, surveillance, and ultrasonic, roptic and

infrared comme. More! 70+ circuit plans, tables. $29.
TV DECODERS/CONVERTERS
utorial and plans ‘(;r‘ several deccders and

converters. use tips. .

STEALTH TECHNOLOGY
Folice radar is fascinating! It aiso has error rates of

10%-20%! Every known: Error mode - Method and
material to minimize radar reflections - Strategy and
tactic to fight unjust radar tickets (that cost you a
fortune in insurance} - Method fo detect and jam
signalg - fully described! $79.

NEW CIRCUIT
DESIGN CONCEPT
, L

Oescribes new circul deslqn “MA
concept. Soldering typically less than 20% ol PC and
geﬂ board designs - much less risks of toxic chemicals,
urns, bad solders, cooked parts, etc. pact. efficient,
versatile, low-noise, reliable shape, size, layout. Easy to
troubleshoot and make design changes. Relatively
inexpensive. Easy to infegrate with chasses, controls,
connectors, displays, power sufplnes. etc. Assemble
Circuits just about anywhere. $19.

How watthour meters work, calibra eror modes
Fmany). ANS| Standards, eic. Demand, Pole and
olyphase Meters. Experimental resuits. $719.

STOPPING POWER METERS
As reported on CBS 60 MINUTES! How certsin electri-
cal loads (simply plugs into an outiet) can siow down
watthour meters - even stop them - while drawing hull
loads! Also descnibes meter creep, overioad droop. $19.

xternal magnefic ways to stow down and stop
watthour meters while drawing full loads. $79.

GAS FO' ALL!

very known vuinerability of gasoiine ark diesel fuel
pumps and dispensers. §19.

LIBERATE GAS & WATER

How gas and water meters can be reversed using
simple household equipment. $79.

SURVIVAL GUNS & AMMO
T e

evices, impi ed
End Times scenarios, retreats, efc. $79.

ROCKET'S RED GLARE
How to design and build solid -propellant amateur and
survival rockets. Special emphasis on the formulation,
manutacture and installation of propeliants, motors,
igniters, etc. Includes list of l mate-
nials. And the design of launch pads and electronics. $19.

VOICE DISGUISER
Plans Jor neat uevices to change voice pitches.
Eftective against snoops using voice analyzers; to
conceal gender for women living alone; for anti-

intrusion systems; for music accompaniment; for gags.
Voice sounds natural. $79.

SECRET & ALTERNATE IDS

Privacy is virtually gone! With ifie huge databases now
maintained by credit bureaus and governments. your
sanity and future survival are atgreatrisk - unless you
can escape under a secret and alternate I1D. Legal
methods detaited. Not a rehash of the Paper Trip
books $74.

Al S plagued

3 . The mildly destructive original
version has been hacked into highly virulent strains
8VA consists of the antidote, source code and write-
up. Disk* (NOT infected) $79.

BEYOND VAN ECK PHREAKING

uv.eao'rogemg on VDT and TV video snFna s using an
ordinary TV! Ranges up to 1 KM. Plans, counter-
measures. Includes legal Van Eck uses, and original
Top Sec Eck design! $29.

es. 1
) 0 ¢ Fhers. Case
histories, taw. countermeasures, detailed security
checklist Internal photos, figures! Still unsolved: One
crook stole $237,000 from one bank's ATMs! $39.

ABSOLUTE SECURITY
Dozens of simple, versatile, seclre computer security

methods and tips. Plus our invulnerable Cipher
Prognm (in.COM and its.BAS Source). Plus $1,000
CIPHER CONTEST rules with Ciphertext
Manual + Disk* $24.

CRYPTANALYSIS TECH.

ve powerful menu-driven crypto programs (in .COM
and thier BAS sources) 10 analyze, decrypt “secure”
ciphertexts. Worked-out examples. Recommended In
the presllsqmus COMPUTERS & SECURITY. Manual +
Disk* $2.

STOCKPRO
Un pow: I. shrewd, unconventional common

stockinvestment strategy. Created for NMSU, and basis
of expensive consulting system Manual + Diek* $29.

PRINTER/PLOTTER MANUAL

Yypes, descriptions. specs and 2 =
seriall. Detailed plans for witchers, buffers, and

serial-10-parallel and paraliel-to-serial Intertaces, break -

out devices. Many buy, use, service, repair tips. $14.
SOFTWARE PROTECTION

Unigue system that highly discourages costly software

E|raey while not intertering with legit archival copies. No
nown way 10 defeal. No special equipment required

Easy, automatic 10 install on your disks. Can be used
with any other protection system. Manual + Disk® $59.

CONS & SCAMS
ons and scams fleece Americans of at $50+ Bifion

per year! The most comrrehenswe manual on cons
and scams of all kinds !rom the classic to the high
tech. Details on hundreds of cons and scams and their
many variations and countermeasures. Fraud is

L!
. | rampant - protect yourself! $29.
SPECIAL PROJECTS
We design, build, repasr, modity, maintain and consuit

on any device, system or project - computerized,
electronic, electrical, mechanical, optical Many
invention pi yp Confi ity ¢ d.
Describe and include $25 fee (does not obiigate you).
We then provide you cost, time estimates.

TECH. RESEARCH SERVICES

Unique 51+K etectronic and computer design articles
in database accessed by title and subject. Digital, uP,
uC, analog, hybrid, nomograph, software. Provide us
keys, we return list. $25 search fee (1-20 keywords/
phrases; you may combine unrelated topics). Saves
you R&D {ss, Powerful RES-SNAP program will allow
your own searches thru popular electronic books,
magazines and your liles Disk* $95.
N

« s w2 e an
*Ali software supports all IBM-PC and compatible
systems (‘86-"486).

SOLD FOR £OUCATIONAL PURPOSES ONLY.

CIRCLE 239 ON FREE INFORMATION CARD




BARE BONES 4.77 to 8 MHz

TURBO SYSTEM $129.95
XT type motherboard with 8 slots, 256K RAM,
upgraded BIOS, slide-in cabinet, power supply.
Expandable. New. (Monitor and keyboard not
included.)

84-Key Keyboard
%’19.95

101-Key Kegboard
$24.9

Amber or Green Screen
Monitor
$39.95
Monochrome Adapter Card
$7.50
Floppy Disk Controller
$7.50
1200 Baud Internal Modem

$19.95

8.BIT EGA CARI
$29.95 each

PHOTO RESISTORS
lluminated 600 Ohm, dark 170K Ohm.
99c each

OPTOISOLATOR MODULE

Contains two

opto's in sockets, tw03
position barrier strips
and power supply de-
coupling network. Un-

used
5 for $9.95

e i
LiQup \
CRYSTAL —
SHUTTER/
VARIABLE DENSITY FILTER

0.5"to 0.9" active area. 0% to 23% transmission
operates up to 250 microseconds. Specs in-

cluded.
Only $9.95 each |

MAG STRIPE
READER/KEYPAD

For credit cards. 12 button keypad, card reader,
case with security cover, two LED's, Motorola
MC68705PS CPU.

Only $19.95

SRA-9
BALANCED
MIXER

$9.95 each

Other mixers and
combiners in stock.

SWIVEL
MAGNET

200 gauss neodymium
" magnet mounted on a
frame with ball bearing

pivot.
6 for $9.95

WE SELL VACUUM TUBES!
20,000 in stock.
LOW, LOW PRICES!
Call (408) 943-9773 for stack check.

24 pin M-F adapter
with built-in bypass.
$4.95 each

STAINLESS STEEL
HARDWARE

Popular sizes used in electronic work. Assorted.
May contain capscrews, Phillips. Sizes 4-40 and

u