
TECHNOLOGY - VIDEO - STEREO - SERVICE

BUYER'S GUIDE TO
DIGITAL MULTIMETERS -

All you need to know
before you buy your
next DMM

Let MIDI control more than ev..

musical instruments with our fl

MIDI LIGHT CONTROLLER

Easy -to -Build
DIGITAL ALTIMETER
is a fun project!

Build a
DEVELOPMENT SYSTEM
for the 1802 microprocessor

Build a simple
SOLID-STATE RELAY
and control the world
with digital circuits!

$2.95 U.S.
$3.75 CAN

Auto/
CHOW,

[HIM

1!!!"

- - _
WKg 45 OMMI1.1111

.r"t 5-DIOT C15014
3=92DRK6450M091 05 17

JUL 93

LLOYD DARKAELL 4B x

6450 MYR TLEWOOD DR
DYER T I NO CA 95014

CO



We Only Skimped OnThe Price.
Introducing The Fluke Series 10 From S69 95

Actual size: Easy to carry,
easy to use.

New! V Cher": 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.

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

Sleep Mode: Shuts itself off
if you forget, extending long
battery life even further.

New! Slide switch and a
few pushbuttons control
all functions: Designed for
true one -hand operation.

Fast, accurate tests
and measurements:

AC and DC voltage
measurements to
600 volts, ohms to

40 Mi1; audible
continuity test;

and diode test.

Fluke quality: Made in the USA by Fluke,
with the same rugged reliability that's made
us the world leader in digital multimeters.
Count on hard-working high performance-
and a two-year warranty to back it up.

FLUKE 12 MULTIMETER

Safety-a Fluke standard:
Designed to meet UL1244,
IEC 1010, CSA and VDE safety
requirements; extensive
overload protection built in.

New! TL75 Hard Point' Test Leads:
Comfort grip with extra strong tips
for extended service life.

Audible Continuity:
To perform fast continuity
checks, just listen for
the beep; no need to watch
the display.

CIRCLE 121 ON FREE INFORMATION CARD

Large, easy -to -read display:
4000 count digital readout.

New! Min/Max record with relative
time stamp and Continuity Capture':
Makes intermittent problems easier to
find. Records highs and lows-and
"time stamps" when they occurred. In
continuity mode, opens or shorts as brief
as 250 is are captured and displayed.

Capacitance: Autoranging from
.001 uF to 9999 µF. 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 a free product brochure orthe name
of your nearest distributor, call 1 -800 -87 -FLUKE.

Fluke 10 Fluke 11

569.95' $79.95'
4000 count digital V Chek.

display Capacitance,
1.5% basic dc volts 001 to 9999µF

4000 count digital
basic2.;/0"ry ac volts display

acc1.

Z(ljdraasCiyc ohms

0.9% basic dc
volts accuracy

accuracy 1.9% basic ac volts
Fast continuity

0.Z basicur ohmsybeeper
Diode Test accuracy
Sleep Mode Fast continuity
Two-year warranty beeper

Diode Test
Sleep Mode
Two-year warranty

Fluke 12

$89.95'
V Chek'"
Min/Max recording

with relative
time stamp

Continuity
Capture.

Capacitance,
.001 to 9999 pF

4000 count digital
display

0.9% basic dc
volts accuracy

1.9% basic ac volts

0.9%acc basicury oh ms
accuracy

Fast continuity
beeper

Diode Test
Sleep Mode
Two-year warranty

'Suggested U.S.lis price. Optional holster with
tilt -stand available.

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

FLUKE AND PHILIPSTHE T&M ALLIANCE
©1991 John Fluke Mfg. Co., Inc. Prices and specifications
subject to change. Ad no. 00130.

FLUKE®
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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? Your first step should
be to read our Buyer's Guide from
start to finish. You'll learn how
DMM's work, and how to put them to
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
First in 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-.1nr-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 Gemsback 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

2 photographs while in our possession or otherwise.
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Within budget.
Without compromise.

co 1992 HewletI-Packard l',1. TM1,11,13.5/EVRE

Get more of what you
want in a 61/2 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.

15' 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 1000Vsec

Resolution 100 nV, 10 nA,

100 pc2

* U.S. list price
** In Canada call 1-800-387-3867, Dept. 434

There is a better way.

HEWLETT
CPS PACKARD

CIRCLE 180 ON FREE INFORMATION CARD
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WHAT'S NEWS
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 laser -light
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.

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 pho-
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 solu-
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
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YOU CAN ALWAYS SPOT

THE TECHNICIAN WHO

DOESN'T USE TEKTRONIX.

If you're sending technicians and FSEs into the field with equipment other than Tektronix,

re-

246\ don't be surprised to discover some unusual tools in their service kits.iiimailloollan
Signal flares, for instance. On the other hand, portable test gear from Tek gets technicians to the root of -!---- .

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

111

in what'll seem like no time at all. They'll be

fir t]
happy for that. Not to mention a whole lot nicer to anim==i; work with. For your employees' sake, get in

touch with a Tektronix representative today. Or keep an eye peeled for signs of distress. TALK TO IIK/1-800-426.2200

Tektronix
03W-188149 Copyright© 1991, Tektronix, Inc /est and Measurement
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VIDEO NEWS
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 rooms 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 fiber-optic 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).

 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. Itoh 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 -I, now on the
market and hailed by its principle
sponsor, Philips, as a success,
Hase said, "We do not think that
CD -I is 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 I must have it'."

 Small Camcorders Domi-
nate. Last year, 60% of all 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

6



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, their brilliant LCD readout that can be seen
evea in bright sunlight and the rugged construction allowing
the.n to get banged around, but still continue to operate smack
dab on frequency... Yours is the only counter which reliably gives us
(at Radio School) an in3tant frequency readout with its rock -steady
LCD digits featuring incredible 1Hz resolution."

Gordon West

Optoelectronics has satisfied its customers for over 18 years -
See for yourself what countless
others have already discovered!

FACTORY DIRECT ORDER LINE

1-800-327-5912
(305)771-2050  FAX(305)771-2052
5821 19E 14th Avenue  Fort Lauderdale, FL 33334
5% Shipping Handling, (Maximum $10) U.S. & Canada. 15% outside
continental U.S.A. In Florida add 6% sales tax.
Visa and MasterCard accepted.

"I was
encouraged

by one of my
readers wards

of wisdom,
and bought tlw

Model 2300.
Your serice was

superb! After
testing this unit I

personally feel that all serious
radio enthusiasts should own an
Optoelectronics Frequency Finder"

Ron Brockman
Radio Monitors Newsletter
Of Maryland

Model 8030 3000
Function Freq, Period Freq, Period

Ratio, Interval Ratio,Interval

Range 10Hz- 10Hz-
3.0GHz 3.0GHz

10 Digit 10 Digit
Display LCD LCD

w/Function w/Function
Annunciators Annunciators

RF Signal 16 Segment 16 Segment
Strength Adjustable Adjustable
Indicator Bargraph Bargraph

Hold Switch Yes Yes

Price $579. $375.

2600H 2810 2600HA 2210A 2300

Frequency Frequency Frequency

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

10 Digit
LCD

16 Segment
Adjustable
Bargraph

Yes

$325.

10 Digit 10 Digit
LCD LCD

Yes

$259.

Yes

Frequency

10Hz-
2.4GHz

Frequency

1MHz-
2.4GHz

8 Digit 8 Digit
LED LED

No Yes

$225. $179. 199.
Sensitivity: <1 to <10mV typtal. Time Base: ± 1.ppm.; ±.2ppm add $100. - LCD Models only. N,cads & AC charger/adapter
included except for 2300. 'For 2300, available with aliCad instated & AC charger/adapter, complete package $128
A full line of Antennas, Probes & Carry case are sold separately. (One year parts & labor warranty.)
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If You're Serious
About a Future in

Electronics, Ensure that
Future with the Best
Educational Training

------ Available.

FREE!
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 ,40
CIE exclusively for our students and
alumni. Yours free when you
request a CIE Course Catalog.

to

ewe"

6.Y as



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
training.

Just ask
any of the
150,000 -plus
graduates of
the Cleveland
Institute of
Electronics
who are
working in
high -paying
positions with
aerospace,
computer,
medical,
automotive
and communi-
cation firms
throughout the
world.

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-

eates 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!

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
are personally available to assist you

with just a toll -
free call. The
result is practical
training... the
kind of experi-
ence you can put
to work in today's
marketplace.

LEARN BY
DOING...VVITH
STATE-OF-
THE-ART
FACILITIES
AND
EQUIPMENT.
In 1969, CIE

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

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.

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

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.)

A E38
Name:

Address:

City: State:

Zip: Age:

Phone No. (

Check box for G.I. Bulletin Benefits
Veteran Active Duty

CLEVELAND
INSTITUTE OF
ELECTRONICS

 1776 East 17th Street
 Cleveland, Ohio 44114
I (216) 781-9403
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Since 1934.
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ASK R -E
Write to Ask R -E, Radio -Electronics, 500-B Bi-County Blvd., Farmingdale, NY 11735

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
to a trickle charge. I don't need a
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

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.

74-V OUT 0

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-

On_

....C.4/ARS/NG
sdr,' LED

CG2N363.1?

/W-Cel *Ra
1114 V/N

GROUNDO

500

SCRECG ' #04,8,

.2,,2222

4470K

0
*VALUE OF CURRENT

Lallr/N& RESISTOR
DEPENDS ON THE
BATTERY VOLTAGE

2.21<

LOW
6)BATTERYED

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.
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Ultravariable Pulse Generator
0.5 to 5MHz NO

 Run, Triggered, Gate, Single -Shot

 Independent width and space controls

'Variable 50S2 output

Model 4001 $199.95

Audio/Sweep Generator
Sine/Square/Triangle
1Hz to 100kHz
' Variable DC offset

Sweepable 100:1
Model 2001 $178.50

2MHz Sweep Function Generator
0.2Hz to 2MHz
Duty -cycle, symmetry controls
 50Q output

 VCO input
Model 2002 $219.95

Digitally Synthesized Generator
DC to 1.6MHz
'Trigger, Sweep, Burst, Hop and Gate modes

Internal/External Sweep
*Sine, Square, Triangle, Ramps

'Optional RS -485 communications port

16 programmable memories

Model 2003 $499.95
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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
look alike because they are. Different names on the front. The same label
on the back. "Made in Taiwan".

With Global you'll get a Good Buy, and can say Good-bye to imports.

iliCan't Wait? Call...1-800-572-1028
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SPECIALTIES®

70 Fulton Terrace
New Haven, CT 06512

FAX 468-0060
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Get a reading of

32 51 4

in three seconds
for as low as $395.00

programmable power supply wifth built in GPIB.

No more wasting time twisting,
turning, or tweaking knobs. Get-
ting quick, accurate readings is
pushbutton easy with any of
American Reliance's program-

mable power supplies (PPS).

I it X
a ow lib
ei or a

106'
1 OrnV

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 satisfed 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

1322 SINGLE 32V/2A $395.00

1302A SINGLE 30V/2.5A $595.00

1326 32V/3A OR 16V/6A $895.00

10710 SINGLE 7V/10A $895.00

2322 DUAL 32V/2A $995.00

1603 SINGLE 60V/3A S1,195.00

FOR DETAILS, CALL:

800454-9838

AMERICAN RELIANCE INC.
9952 E BALDWIN PLACE, EL MONTE, CA 91731

TEL: (818) 575-5110 FAX: (818) 575-0801

DRIVEWAY ALARM
I 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

I have a house in the country and
was faced with the same problem a
few years ago. I 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 I used is a lot
easier, much more straightforward,
and can be done without having to
use a shovel.

I 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.
I 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 I
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 up and it'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.

I ran across a small public -domain
continued on page 22

CIRCLE 177 ON FREE INFORMATION CARD



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

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. 1,088 pp., 4,000 illus.
#3802H.18445- $44.95

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 illus. #3103H $27.95
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BUILD YOUR OWN 386/
386SX AND SAVE A
BUNDLE -2ND ED.
Build your own powerful PC with
this hands-on guide. You get corn.
plete information on  where to
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 your
success. 240 pp., 85 illus.
#4089H $29.95

VCRs

SHORTWAVE
LISTENER'S
HAIIDSOOK

BUILD, REPAIR, and SAVE
with these leading

ELECTRONICS GUIDES FROM TAB

THE ENCYCLOPEDIA
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

.filters 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 illus.
-#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, capac tors,
magnetic components, and inte-
grated circuits together.
448 pp., 260 illus. #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 illus.
#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, inductor coils,
antennas, microwave circuits, and
other devices. You also get experi-
ments that help you explore such
problems as electromagnetic
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., 251 i8us.
#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 illus.

Send me everything I 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 (Please call between 8 30 a m -5 00 p m EST)

Or mail coupon to: TAB Books, Blue Ridge Summit, PA 17294-0840

Please cut along dotted line.

Please send me the book(s) indicated below:

Price . # Price # Price

CI Check or money order enclosed made payable to TAB Books.
Charge my  VISA CI MasterCard CI Am. Exp. Please Print

Acct # Exp

Signature

Name

Address

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

Satisfaction Guarentsed-if you are not completely satisfied, return the book(s) within the 15 -day examina-
tion period for a complete refund. RE52



LETTERS
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
at a flea market for a 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

I have found the motor -speed
controller circuit described in Ask
R -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

j11:11INVyitab

your reliable source for

a world of crystal clear
communication

JAN
cowsonma.*

 Commercial Two -Way

 MicroProcessors

 Amateur/Experimental
 Scanners/Monitors/Pagers

 Satellite Telemetry

 Plus custom applications

EXPEDITED ORDER SERVICE!
FOR FREE CATALOG,

CALL OR WRITE:

JAN CRYSTALS
P.O. Box 06017

Ft. Myers, FL 33906

(813) 936-2397

TOLL FREE 1-800-526-9825
FAX ORDERS: 1-813-936-3750

VISA

Mosterewd

LEARN %lilt
CLEANING/MAINTENANCE/REPAIR
EARN UP TO $1000 A WEEK,WORKING
PART TIME FROM YOUR OWN HOME!

Secrets
Revealed!

NO Special
"fools 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 can
teach YOU VCR maintenance and repair!
FACT: up to 90% 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 to 18
months!
Viejo 's 400 PAGE TRAINING MANUAL (over 500 pho-
tos and illustrations) and AWARD -WINNING VIDEO
TRAINING TAPE reveal the SECRETS of VCR mainte-
nance and repair - "real world" information tha's is
NOT available elsewhere!
Also includes all the info you'll need regarding :he
BUSINESS -SIDE of running a successlul 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 90027
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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 I have read

Radio -Electronics without much
interest in the -Letters- section, but
over the past few issues I've read it.
I 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." I

have spent the last 20 years as an
Air Force airborne radar navigation
technician working on KC -135's,

CIRCLE 104 ON FREE INFORMATION CARD



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
I read about the "Commercial

Limiter" in Ask R -E (Radio -Elec-
tronics, January 1992) with great
interest. I have some additional in-
formation that I 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
it is 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 imiter'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
a pin 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 n 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

Test Fine -Pitch Devices to
208 Pins

Flex circuitry

1.,,ck-on design -
insure; positive
electrical and
mechanical device
conne,:twn; quick -
release action

Interface board
with edge
connectors
provides direct
access or
mutation hoard
attachment

Individual contact wiping
actiim confi inns to
variances in lead dimensions

Iogic

Analyzer's

Friend.

111
' Pomona's new FIN' (Flexible

Interface Network) QFP test clips
give you direct access to today's

newest 100-, 132- and 196 -pin JEW
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 to 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
choose from 18 EIAJ QFP test
adipter models.

Pomona test accessories
are the logical choice.

We're Making Technology
Easier To Live With.

Lill FAX or write KiaV fur cnur free
,ripe full /Iriee
1/,,t//,/ /m.,!.1/

ITT Pomona
the World Leader In Test Accessories 17

1500E, Ninth Street, P.O. Box 2767 Pomona, CA 91769.
(714) 469-2900 FAX (714) 629-3317.
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Learn to troubleshoot and
service today's computer
systems as_ayou build a
386sx/20 Affiz mini tower
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 -quick
data access.

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
Quick Tech
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 Late 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 circuits  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 
R.A.C.E.R. plug-in diagnostic card and QuickTech menu -
driven diagnostic software  Reference manuals with
guidelines and schematics

NOW! Training now includes Ultra -X
diagnostic hardware and software for quick,
accurate troubleshooting!
Now you train with and keep the latest in
diagnostic hardware and software: the
extraordinary R.A.C.E.R. plug-in diagnostic
card and QuickTech diagnostic software,
both from Ultra -X. Using these state-of-the-
art tools, you learn to
quickly identify and
service virtually
any computer
problem on XT,
AT 80286/80386,
and compatible
machines.

You discover how
to use the R.A.C.E.R.
diagnostic card to
identify individual
defective RAM chips, locate interfacing
problems, and pinpoint defective support
chips. Plus you learn to use your QuickTech
diagnostic software to test the system RAM
and such peripheral adapters as parallel

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

Continuing Education Center, 4401 Connecticut Avenue,
NW, Washington, DC 20008.

IBM is a registered trademark of International Business Machines Corp. RACER. and
QuickTech are registered trademarks of Ultra -X, Inc.

SEND TODAY FOR FREE CATALOG
McGraw-Hill Continuing Education Center

I Ar Schools
4401
Washington,Connecticut

2tmue, MA/
Etlli

,14

eCheck one FREE catalog only
0 MICROCOMPUTER SERVICING
0 TVNideo/Audio Servicing
0 Telecommunications
El Industrial Electronics
0 Security Electronics
0 Electronic Music Technology
El Basic Electronics
 Automotive Servicing

For career courses
approved under GI Bill

0 check for details.

0 Computer Programming
o Programming m C++ with Windows
 Desktop Publishing
El Word Processing Home Business
O Home Inspection
111 Building Construction

Bookkeeping & Accounting

Name (please print) Age

Address

Lefty/State/Zip Accredited Member, National Home Study Council 3-052 1
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Need Information about Businesses?
Call the Business INFOLINE! LETTERS

22

There are over 9 million businesses in the U.S. - and finding information
about them can be virtually impossible, especially when you need it fast. 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
for 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

The World's Most Popular Probe

Model SP100
100 MHz Switchable lx -10x ....$45

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

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

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
PROBES, INC. TPI

9178 Brown Deer Road, San Diego, CA 92121
Toll Free 1-800-368-5719

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. I 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
(516-293-2283) 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 I can give you is to con-
tact the modem manufacturer and
let them come up with an answer.
Call waiting is a 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
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48 HOUR
SHIPPING

ELENCO & HITACHI PRODUCTS TO ORDER
CALL TOLL FREE

1-800-292-7711AT DISCOUNT PRICES
Hitachi RSO Series

(Portable Real-time Digital Storage Oscilloscopes)
VC -6023 - 20MHz, 20MS/s $1,695
VC -6024 - 50MHz, 20MS/s $1,995
VC -6025 - 50MHz, 2OMS/s $2,195
VC -6045 - 100MHz, 40MS/s $2,995
VC -6145 - 100MHz, 100MS/s $4,495

RSO's from Hitachi feature roll mode, averaging, save
memory, smoothing, interpolation, pretriggeong, cursor
measurements. These scopes enable more accurate,
simplier observation of complex waveforms, in addition to
such functions as hardcopy via a plotter interface and
waveform transfer via the RS -232C interface. Enjoy the
comfort of analog and the power fo digital.

25MHz Elenco Oscilloscope
$349
S-1325

 Dual Trace
 lmV Sensitivity

 6" CRT
 X -Y Operation

 TV Sync
 (2) 1x, 10x Probes included

SPECIAL BUY
V-212 - 20MHz Scope $425

Hitachi Portable Scopes
DC to 50MHz, 2 -Channel, DC offset func-

tion, Alternate magnifier function
V-525 - CRT Readout, Cursor Meas. $995
V-523 - Delayed Sweep $975
V-522 - Basic Model $875
V-422 - 40MHz $775
V-223 - 20MHz delayed sweep $695
V-222 - 20MHz deluxe $625

PRICE BREAKTHRU
20MHz Digital Storage Oscilloscope

 Analog/Digital Scope
 2K word per channel memory
 10MS/s sampling rate
 State -of -art technology
 Includes probes

DS203

$795

HITACHI COMPACT SERIES SCOPES
This series provides many new functions such as CRT
Readout. Cursor measurements (V-1085/1065A/665A), Fre-
quency Ctr. (V-1085), Sweeptime Autoranging, Delayed
sweep and Tripper Lock using a 6 -inch CRT.You don't feel
the compactness in terms of performance and operation.

V-660 - 60MHz, Dual Trace $1,149
V -665A - 60MHz, DT, w/cursor $1,345
V-1060 - 100MHz, Dual Trace $1,395
V -1065A - 100MHz, DT, w/cursor $1,649
V-1085 - 100MHz, QT, w/cursor $1,995
V -1100A - 100MHz, Quad Trace $2,195
V-1150 - 150MHz, Quad Trace $2,695

Elenco 40MHz Dual Trace
$495
S-1340

 High luminance 6" CRT
-

...?
a.?  lmV Sensitivity
10KV Acceleration Voltage

 17ns Rise Time
 X -Y Operation

 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 8 labor. Many accessories availablefor all Hitachi
scopes. Call or write for complete specifications on these and many other nine oscilloscopes. lx, 10x Scope Probes: P-1 65MHz $19.95, P-2 100MHz $26.95

B + K
TEST EQUIPMENT
All Models Available

Call for special price

Digital Capacitance Meter
CM -1550B

$58.95
9 Ranges

.1p1-20,00Ould
.5% basic accy.

Zero control w/ Case
Big V Display

Quad Power Supply XP -580

$59.95
2-20V @ 2A

12V @ 1A

5V @ 3A
-5V @ .5A

Fully regulated and short circuit protected

GF-8016 Function Generator
with Freq. Counter

$249
Sine. Square. Tnangle
Pulse. Ramp, .2 to 2MHz
Freq Counter .1 - 10MHz
Int/Ext operation

GF-8015 without Freq. Meter $179

Learn to Build and Program
Computers with this Kit

Includes. All Parts, Assembly and Lesson Manual

Model

MM -8000

$129.00

Starting from scratch you build a complete system. Our
Micro -Master trainer teaches you to write into RAMs.
ROMs and run a 8085 microprocessor, which uses
similar machine language as IBM PC.

WE WILL NOT BE UNDERSOLD!
UPS Shipping: 48 States 5%
($3 Min 510 Max) Shipping 1245 Roso$ ood. Deerfield. IL 60015
IL Res., 7.5% Tax FAX: 708-520-0085 18001 292-7711 1708) 541-9710

Digital LCR Meter
LC -1801

$125
Measures:

Coils 1uH-200H
Caps .1p1-200uf

Res .01-20M

Digital Triple Power Supply
XP -765

$269
0-20V @ IA
0-20V @ 1A

5V @ 5A
Fully regulated, Short circuit protected
with 2 limit control, 3 separate supplies

XP -660 with Analog Meters $195

Function Generator

Blox

49600

$28.95

Provides sine, triangle, square
wave from 1Hz to 1MHz

AM or FM capability

Wide Band Signal
Generators

SG -9000 $129
RF Freq 100K-450MHz AM Modula-

tion of 1KHz Variable RF output

SG -9500 w/ Digital Display 8.
150 MHz built-in Counter $249

Mutfimeter with
Capacitance &
Transistor Tester

$55 CM -15008
Reads Vohs, Ohms

Current, Capacitors,
Transistors and

Diodes / with case
Big i Display

AM/FM Transistor
Radio Kit

with Training Course

Mode! AM/FM 108

$26.95
14 Transistors  5 Diodes

Makes a great school project

Color Convergence Generator

CIANCOM11114,4,10116.,

SG -250

$79.95
Klt $59.95

Finest in the industry
10 rock steady patterns

RF 8 Video output

High Current Power Supply

\ Ito XP -803

$295
Digital

Volt/Amp Meters
Fully regulated, 0-122VAC @ 2A, 0-
40VAC @ 10A or 0-30VDC @ 10k Fully
variable, Short circuit protected.

C & S SALES INC.

FLUKE
MULTIMETERS
At Models Available

Fluke 70-11 $65
Fluke 77-11 $145
Fluke 79-11 $169
Fluke 87 S289
Call for special price

True RMS 4 1/2

Digit Multimeter

M-7000

$135
.05% DC Accuracy

.1% Resistance

with Freq. Counter
and Deluxe Case

STANDARD
AMATEUR RADIOS

Now available - The worlds finest
amateur radios. Unsurpassed quality
and features make STANDARD the
worlds most popular line of amateur
radios.

Mini Deluxe HTs:
C168A 2 meter
C468A 450MHz

Twin Band HTs
C228A 2M/220MHz
C528A 2M/440MHz

Twin Band Mobile
C5608DA 2M/440MHz

CALL

CALL

CALL

We also have many accessories for
these radios and most heath radios.
Call for details.

15 Day Money Back Guarantee
2 Year Warranty Prices Subject to Change

WRITE FOR FREE CATALOG 23
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NEW PRODUCTS
Use the Free Information Card for more details on these products.

VIDEO FRAME GRABBER.
You can take a video image
and incorporate it in a vari-
ety of word-processing and
desktop publishing applica-
tions-creating a custom-
ized letterhead including
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

CIRCLE 16 ON FREE INFORMATION CARD

PageMaker are provided.
The package, which con-

sists of the Video Frame
Grabber board, a 51/4 -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, will indicate 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

24 3.2 GHz on the model 35 -

CIRCLE 17 ON FREE
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BG. Other than the fre-
quency bandwidth, the only
difference between the two
models is that the 35-BG is
more sensitive above 500
MHz. Both counters have a
display -hold switch with in-
dicator and three switch -
selectable gate times. Res-
olution is 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 2+2
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 signalling 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.
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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.-Optoelectronics
Inc., 5821 NE 14th Avenue,
Fort Lauderdale, FL 33334;
Phone: 800-327-5912 or
3 0 5 - 7 71 - 2 0 5 0 ; 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
1Y2 -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 869 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 fil-
ter quite versatile; the
MPIF-1 can even be used
on handheld receivers.

The MPIF-1 multi -pur-
pose interference filter has
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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

PUSH BUTTON
TECHNOLOGY
AT PRICES THAT
WON'T PUSH
YOU OVER
THE EDGE

 Environmentally Engineered
Formulations

 Chemicals For All Your
Repair/Production Needs

 Quality Products Since 1965

Call Today For More Information
Manufacturers Reps Wanted

WE DARE YOU TO COMPARE!

uw RITE 1 1545 5TH INDUSTRIAL COURT
BAY SHORE, NEW YORK 11706

OFF (600)
64"8"IN NY (516) 665-6868

Yesterday's Values, Tomorrow's Technology
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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 over -temperature 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-
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
$1750 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
9 5 0 1 4 ; Phone:
800-752-0900.

HAND-HELD DIGITAL MUL-
TIMETERS. Aimed squarely
the field service technician,
Fieldpiece's digital multi -
meter models H1375 and
H877 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

CIRCLE 22 ON FREE
INFORMATION CARD

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 p.,F in the
circuit using the test leads.

Model H877 measures
the true-RMS value of AC
voltages and currents. Cur-
rent ranges go from a low
of 200 µA 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-µA range.

Both heavy-duty meters
feature a drop -resistant
housing, 0 -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 H1375 and
H877 digital multimeters
have suggested list prices
of $139 and $179, respec-
tively.-Fieldpiece Instru-
ments, Inc., 8322B Artesia
Blvd., Buena Pa' -k, CA
9 0 6 2 1 ; 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

..48111111111111111111111111111111111b.
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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:
8 0 0 - 6 4 5 - 5 1 0 4 or
516-231-6900. R -E



Electronics® Mitnria

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.O. 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 M3 5B $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
Cata:og, 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. All 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.
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CALL NOW
AND

RESERVE
YOUR SPACE

 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! 100mW
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. I/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 6185. Tempe, AZ 85282. (602)
966-6618.
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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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Use The Free Information Card for fast response.

RADIO FREQUENCY INTER-
FERENCE: How to Find it and
Fix it; book edited by Ed
Hare, KA1CV, 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

tostats..toisaftwootmat.mws.
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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/
EMI). 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, amateur -radio

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, power -line, 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-
ro numbe rs 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

Secret
Signals

I 'Mil I,
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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
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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.O. 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 multineter
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,

Lenis Laser
Handbook
,MewCOY nno CO We ',a.,

John D. Lenk
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the book focuses on vid-
eodisc and compact -disc
players, and CD-ROM
units, using information
that Is applicable to all
sorts of laser devices, in-
cluding CD -I (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
,,E3F

Faster, Less Heat
Chem-Wik Lite pre-

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
50% FASTER,
(Based on actual
tests perlorrned)

High Purity,
High Quality

Using pure white rosin
flux applied to the finest
oxygen -free, oil -free pure
copper wire, you're
assured maximum
solderability with nc 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
800-645-5244

Morgan
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THE PARTS PLACE'

A

(2)

L-4

(2)

Micromini Toggle Switches. Reli-
ability at low cost. Rated 3A at

(1) Double -Shielded, 4 Conduc-
tor Cable. For data or audio. The

(1) 1N914/4148 Switching Diodes.
Popular silicon type. Rated 75 PIV.

(1) Thermal Fuses. 128° C., #270-1321. 141° C.,
#270-1320. 228° C., #270-1322 1.19

125VAC. 1/4 " -dia. stem. best! 30 ft. #278-777 7 95 #276-1122 Pkg. of 10/996 (2) Thermistor. Resistance is propor-

SPST. #274-624 2 29 (2) Coiled Mike Cable. Replace (2) 1N34 Germanium Diodes. tional to temperature. #271-110 ... 1.99

SPOT. #274-625
DPDT. #274-626

2 39
2 59

CB, ham, marine radio cords. 4 con-
ductors. 5 ft. #278-358 2 99

Hard -to -find signal diodes. Rated
60 PIV. #276-1123, Pkg. of 10/996

(3) Surface -Mount Resistors. 200
pieces, 15 popular values! Rated 1/8 watt,
5%. #271-313 Set 4.99

(1)

(1) TO -220 Heat Sink. Ideal for PC
board use #276-1363 896
(2) TO -3 Mounting Hardware. Com-
plete kit. #276-1371 996
TO -220 Mtg. Kit. #276-1373 996
(3) Heat Sink Grease. Assures maxi-
mum heat transfer. #276-1372 1.59

UL -Listed DVM. Micronta® makes
electronics testing a snap!
Autoranging, 1/2" LCD digits, bar
graph to spot peaks, data hold to
freeze display, continuity sounder,
diode -check. #22-186 69.95

(3) (4)

(1) 1% to 3VDC Motor. Use in solar
power demos. #273-223 996
(2) Electret Element. #270-092, 2.99
(3) 12VDC Magnetic Buzzer. A more
pleasing tone! #273-026 2 19
(4) "Ding -Gong" Chime. Classy entry
alert. 6 to 18VDC. #273-071 8 99

St4mtfi .emvetfeee,_41_

(2)

(1) Coiled 6 -Ft. Test Leads. Why put
up with tangles? #278-750 Set/4.99
(2) Posts to BNC. A274-715 .. 8.95
(3) Posts to Bananas. #274-716, 4.95
(4) Stackable Duel Inilne 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. Features durable epoxy
glass construction and plated -through holes on standard 0.100" centers.
Accepts D -sub connector shown at right. 37/8 x 101/16 x
#276-1598 29.95

Since 1921 Radio Shack has been the place to obtain up-to-date electronic parts
as well as quality tools, test equipment and accessories at low prices. Nearly 7000

30 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

IC Inserter/Extractor Kit. Why
risk bending or breaking pins on
expensive chips? This kit makes it
easy to install 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

SINCE 1921

AMERICA'S TECHNOLOGY STORE sM
Radio /hack
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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 EENCHTOP DIGITAL MULTIMETER (DMM) IS THE
workhorse test instrument in today's labs and
sevice shops while the handheld DMM is the fa-
vored vertatile tester in the field. Bench/portable
DMM's 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.

lb 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 DMM's 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. 31



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.

r

TEST
PROBES

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

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

DECADE

COUNTER N

DISPLAY

RI. At the end of the integration
period, Cl 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 Rl.

In the second phase of dual -
slope operation, control logic
switches Si to connect a refer-
ence voltage to RI and the input
of the integrator. The reference
polarity is always opposite to
that of the unknown input volt-
age. "Ivo references are used-
one negative and the other

ZERO

DETECTOR

CONTROL
LOGIC

CLOCK

FIG. 2-SIMPLIFIED BLOCK DIAGRAM of a dual -slope integrating DMM. Switch S1
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.

DCV
ACV

6

SA

ATTENUATOR

ATTENUATOR/
RECTIFIER

CURRENTNOLTAGE

DCMA CONVERTER
OHMS

CONSTANT -CURRENT
SOURCE

I

DCV
0
A

0
SIB 0
0

DCV

Sic

OHMS

ACV

DCMA

DISPLAY

ANALOG/DIGITAL
CONVERTER

DECADE

COUNTER

4 LI 11
LI I

32 FIG. 1-BLOCK DIAGRAM of a basic digital multimeter.



INTEGRATION
['PERIOD

21
S1 CONNECTED TO S1 CONNECTED TO
UNKNOWN INPUT REFERENCE VOLTAGE

FIG. 3-DUAL-SLOPE INTEGRATION
measuring sequence. The slope angle
depends on the magnitude of the un-
known input voltage and the time to dis-
charge to zero is a function of that value.

positive. At the beginning of the
second phase, the output from
the clock is gated. Capacitor Cl
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, Cl 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 Cl 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

VAS/is
INPUT

r

L_

COM

DIVIDER FUNCTION AND RANGE SWITCHES

1
1 200mV,2V DC

___J

20V,200V

1000V

R4

TRUE RMS

CONVERTER

FIG. 4-SIMPLIFIED DIAGRAM of a typical voltage -measurement circuit.

Fl
mA o-011)

COM o

RANGE
SWITCHES

Olio AC

RIMS

CONVERTER

RMS

CONVERTER

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 ND
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 (RREF) and
the unknown value (Rx). The
value of NTRx is obtained from
the lower op -amp.

C1

ND

Figure 7 illustrates a conven-
tional 2 -wire ohms converter
found in most bench DMM's. 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 DMM's.

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's 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 33
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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 DMM's 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 DMM's 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 focus on accurate
measurement, many DMM's
have only a few of the special
features found in handhelds.

TO ND
CONVERTER

C INPUT
AMPLIFIER

Fig. 7-SIMPLE 2 -WIRE ohms cL.iverter.

RI. HI INPUTW
i HI

UNKNOWN

Ili. LOW

LOW INPUT

TO

DC INPUT
AMPLIFIER

DC CONSTANT -

CURRENT SOURCE

= LEAD RESISTANCE

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 DMM's 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 35



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. lb 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 to be 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.

36 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
DMM's, 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.

BECKMAN INDUSTRIAL'S MODEL 360

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
DMM's; it will be obtained at the
high end of as many as five
ranges, typically 200 mV, 2 V, 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 DMM's 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



DMM's; most bench DMM's 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 -0.1 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 DMM's.

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

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.

Rue 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 DMM's, 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

HEWLETT-PACKARD'S MODEL 34401A

+05.11384 UDC
mi.234 .oqr sn,n, *,

KEITHLEY'S MODEL 2001

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

Decibel (dB) and dBM read-
out: DMM's 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. 37
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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's 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 M8Z-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
CIRCLE 306 ON FREE INFORMATION CARD

Hewlett-Packard Company
19310 Pruneridge Ave.
Cupertino, CA 95014
(800) 752-0900
CIRCLE 307 ON FREE INFORMATION CARD

Keithley Instruments, Inc.
28775 Aurora Road
Cleveland, OH (216) 44139
(216) 248-0400
CIRCLE 308 ON FREE INFORMATION CARD

Kenwood USA Corp.
2201 E. Dominguez St.
Long Beach, CA 90810
(213) 639-4200
CIRCLE 309 ON FREE INFORMATION CARD

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's.

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 DMM's.

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 ON FREE INFORMATION CARD

Protek Inc.
P.O. Box 59
Norwood, NJ 07648
(201) 767-7242
CIRCLE 312 ON FREE INFORMATION CARD

Simpson Electric Co.
853 Dundee Ave.
Elgin, IL 60120
(708)697-2260
CIRCLE 313 ON FREE INFORMATION CARD

Triplett Corp.
One Triplett Drive
Bluffton, OH 45817
(419) 358-5015
CIRCLE 314 ON FREE 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-

LEADER'S MODEL 856

SIMPSON'S MODEL 460-6

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)y1,000,000.

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

AC voltage uncertainty =
of reading) x measured value)
+ I% 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. 39



Selected reviews
Analogic offers the DP100,

with a 5 -1/2 -digit LCD display
capable of measuring voltage
current and resistance. It 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

40 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's 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. It 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
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MOST SMALL BANDS USUALLY HAVE
such a hard time p g for
travel and instru 1 s that
their shows must f 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 -

AWN
LIGHT

coNTINHALEIt
Our MIDI light controller can

turn an ordinary musical performance
into a concert!

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, Or
SYSTEM EXCLUSIVE messages.
MIDI communication is
achieved through multi -byte
messages, each consisting of
one STATUS byte followed by one
or two DATA bytes. Real-time and
exclusive messages are excep-
tions to that rule.

'IWo types of data bytes are
sent over the MIDI cable, STATUS
and DATA. Status bytes are eight -
bit binary numbers in which
the most -significant bit is set to
"1." A status byte sets the func-

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 "O."

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 41
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FIG. 1-SCHEMATIC OF THE MAIN PROCESSOR BOARD. The MIDI signal is fed in
through an optocoupler (IC8) to the microcontroller (IC1).

to respond to different condi-
tions on the MIDI. It 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 s-rop command is re-
ceived (s-rop. 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 CI IANNEL DEFINE.
The message CHANCE 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 MIDI.
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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and two 30 pF capacitors (C1
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
to store program data. The
EPROM is enabled by the micro -
controller'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 'Mac
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
Thac-driver optocoupler. Out-
put from the optocoupler is sent
to a high -power 'Iliac. The cir-
cuit is designed with 6 -amp M-
acs, which are fused at 5 amps
for added protection. The 120 -
volt AC input to the Triacs must 43
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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

44 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

f1
5A

cf\A

AC

OUTLETS

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 I:4 -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 j.LF, 16 volts, electrolytic
C4-10 uF, tantalum
C5-1 itF, tantalum
Semiconductors
C1 -80C32 microcontroller
C2-74LS373 8 -bit latch
C3 -27C64 EPROM
C4-74LS138 3 -to -8 demultiplexer
C5 -74C922 16 -key keypad encoder
C6-74LS00 quad NAND gate
C7-74LS244 octal buffer/line driver
C8 -6N138 optocoupler
C9-1C16-MOC3010 optoisolator
D1 -D10 -1N914 diode
TR1-TRf3-any 6 -amp Triac in a TO -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, S02 -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:
 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
P1 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 45
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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 MIDI 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,

46 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,
LED1 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 CONTROL 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's 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 ili-
ac section. If nothing happens
still, the problem is with the mi-
crocontroller. Check the wiring
of the ADDRESS and DATA 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

[23
TO LCD BL

I C3
R21

1

+
051 1C4

IC3

pit

the keyboard and/or LCD do not
respond, check the wiring of
IC4 and IC6. Check for READ and
WRITE (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 -

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 sequencer's
operation will provide you-and
your audience-with a great
looking show. R -E



SOLID
STATE

RELAY
Why buy expensive,

commercially made solid-state
relays when you can make your own
solid-state relays at a fraction of the price?

RODNEY A. KREUTER

SOLID-STATE RELAYS MAKE IT A
cinch to connect digital logic to
the nasty world of 115 volts (or
morel. These handy little de-
vices make it possible for a bat-
tery -operated 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 iliac, 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 'Macs,
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

is a two -amp relay? Besides, the
larger the 'Mac, 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 iliac
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 RI
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 RI 470 ohms, the re-
lay will need about 12 volts to
turn on. The power rating of 121
is a function of the maximum
input voltage. For inputs up to
10 volts, a 1 -watt resistor is
needed.

The voltage across 91'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 VBE), 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-
toisolator 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-
fore, is not the minimum cur-
rent you can pass through the
LED: rather it is the minimum
LED current that will operate
the iliac.

Probably the most misun-
derstood aspect of solid-state re- 47
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like a switch that is controlled by an in-
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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 -

R3 R4

1800 2.2K FUSE
BLACK
(HOT)

I LOAD WHITE
I (AC ONLY) (NEUTRAL)_J

FIG. 2-SSR CIRCUIT. 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
CIRCUIT CURRENT

SOLID
STATE

RELAY

LOAD

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

DRIVE
CIRCUIT

SOLID
STATE

RELAY

FIG. 4-THE DRIVING CIRCUIT is shown
48 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 source
or sink much current, use a transistor as
a current sink.

+0
INPUT

-0

-R2--

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 AC load 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 iliac), 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 iliac will handle 6
amps only if it is properly heat

T0220 PACKAGE 0

FUSE

MAIN LI
GATETERMINAL 1 \

MAIN
TERMINAL 2

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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This Is An Advertisement

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

Memory
Over 1000 pages of data sheets, application notes and artiste reprints on, Intel's
Dynamic and Static RAMs, EPROMs and Flash Memories.
Order # 210830 22.95 Memory Weight: 2 lbs.

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. 162 ...Weight: 2.5 lbs.

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, 2910A, 2911A, etc. Also included as 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 lbs.

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 lbs.

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 Embedded Controller
families - the MCSR-48, MCSR-51 and MCSR-80/85 along with Intel's 16 -Bit
Embedded Controller MCSR-96 family, the 80186/80188 family and the 375'm
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, 80051, 80052, 80054, 80058, 83C51, 87C51, 87C54, 87C58,
80186, 80188, 80C196, 80C452, 83C152, 830452, 88F51, etc.
Order # 270645 26.50 Embedded Contr. & Proc. - Vol. 182....WeIght: 6 lbs.

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 Weight: 2.5 lbs.

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

S SOURCE'

2917 Bayview Drive -Fremont. CA 94538
Shipping: Include 5% of total order ($3.0C min.)

.COD: $5.00 Additional Charge

111111..._*
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Linear Products
This book nos over 700 pages of data sheets and technical Information on Fujitsu's
Linear Products. Included in this book are sections on Operational Amplifiers,
Comparators, Automotive Audio,. Power Supply Controls, Motor Drivers, Disk
Drivers, Data Conversion and other linear products. Also included is a Linear
Cross Reference Guide.
Order # FM7262 9.95 Linear Products Weight: 2 lbs.

Static RAM Products
Almost 500 pages of data sheets and technical information on Fujitsu's wide range
of Static RAM Products that are still manufactured. Sections covered in this book
are High -Speed CMOS SRAMs (MBE1 C67, 81C74, 81C81A, etc.), High -Speed
BiCMOS SRAMs (MB82B001, 82B78. 82B84, etc.), Low -Power CMOS SRAMs
(MB8464, 84256 and 841000), Application Specific CMOS SRAMs (MB81051,
MB8431, etc.) and Wide Temperature Range SRAM Products. Also included is a
Cross Reference Guide for High -Speed CMOS and BiCMOS SRAMs.
Order # FM8052 9.95 Static RAM Products Weight: 1.25 lbs.
Dynamic RAM Products
Almost 700 pages of data sheets and technical information on Fujitsu'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
(MB81461 and 81C1501).
Order # FM8053 9.95 Dynamic RAM Products Weight: 1.5 lbs.
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
PROMs. Also included is a PROM Cross Reference Guide.
Order # FM8054 10.95 Programmable Memory Products WT: 1.75 lbs.
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 veth specific product informatim on Fujitsu's SPC line of products.
Order # F148159 14.95 Fast Track to SCSI Weight: 1.75 lbs.
Power Transistor Products
Over 300 pages of data sheets and technical information on Fujitsu'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 includes are application notes, design information
and a Power Transistor Cross Reference Index.
Order # FM8215 8.95 Power Transistor Products ...Weight: 1.25 lbs.

Telecommunication Devices
Over 600 pages of data sheets and technical information on Fujitsu's
Telecommunication Devices which include Bipolar Prescalers, CMOS Phase -
Locked Loops (PLLs), CMOS Telephone ICs, BiCMOS Single -Chip
PLLs/Prescalers, Bipolar Single -Chip Prescalers/VCOs, Coders/Decoders
(CODECs) and Cellular Mobile Radio ICs. Also induded is a section on design
information for Prescaters and PLLs.
Order # FM8236 8.95 Telecommunication Devices Weight: 1.75 lbs.

EASY ORDER: 1-800-582-4044
EASY FAX: 1-800-582-1255

CUSTOMER SERVICE: 1-510-770-2345
Monday -Friday, 7AM-5PM (PST) 10AM-8PM (EST)

CIRCLE 215 ON FREE INFORMATION CARD 48A
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Projects You Build
Logic Indicator Counter With Display
AND Logic Gate Multiplexer / OemultIplexer
OR Logic Gate Chasing Lights
NOT & YES Gate Logic Probe
NOR Logic Gate One -Shot Touch Generator
NAND Logic Gate Pulse Train Generator

Two -Gate Clock Digital Heads or Tail Game
Two -Gate Timer Double Decision Maker
Memory Circuit Stop -Action Reaction Tester
Binary Counter ON/OFF Touch Switch
Decade Counter Stepping Touch Switch
Divider Photo -Electric Lap Counter
Seven Seg. Display Lottery Number Generator
Decoder Digital Die

With 72 Page Project Manual

ONLY $ 39.95
Also Available From EKI

MR. CIRCUIT
BASIC ELECTRONIC LAB

Lab # 1101R
Transistor & SCR Checker Electronic Metronome
Burglar Alarm Ultrasonic Pest Repeller
Automatic Light Railroad Lights
Electronic Metronome Wake-up Alarm
Variable Speed Lights Space Machine Gun
Continuity Tester AND MANY MORE
Audio Generator
Police Siren ONLY $ 22.95

To Order Call TOLL FREE

= 1-800-453-1708 30
Electronic Kits International Inc.
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Made by EG&G.

Brand new in box.

Their part number

FXG-552C-1

Size 3 12' X3/8'

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 *
BRIGHT
ORANGE
LED

Jumbo T13/4 diffused lens, orange LED.

G2554 10/$1"
100/$9" 1000/$70

STROBE
TUBE &

SCHEMATIC
Bright xenon tube

for making strobe

lights. S¢e: 1.5".

G936 $139

INVERTER
TRANSFORMER

Comets 9V a 12 VDC to
over I when used with a 555 IC

circut (scherratic included). Great to

portable strobes, black light tubes, et.

G993 $175

24KHZ ULTRASONIC
TRANSDUCER

High output ultrasonic

transducers to use in

remote contols, etc.

G951 $15°
100 / $12500

COMBO TV/VCR
REMOTE

Hand held remote

made by Zenith.
We just got these

in and have no
other info except
that they have a few

scratches on the
case.

G2555
$1 O0

WOW!

G593

9VDC ADAPTER
Converts standard 120VAC to

a filtered 9VDC for

powering anything

that requires a

9V battery.

$195ee

INFRARED
EMITTER/DETECTORS

Brand new prime assembly

with 4 gold case sensitive

detectors and 4 gold case

sensitive emitters.

G911 $100

\t,

COSMETIC BUNKERS

Assorted color T13/4 blinking LEDS

with bubbles x spots on lenses All

work fine. Use 103 ohm resistor with

9V battery G2360 3/99 C

LIGHTED 0 -1 MILUAMP DC
SIGNAL STRENGTH METER

Beautiful bladc face with scale marked 0-10 that lights

green and tearing that lights blue. Removable lamp

operates on 12V AC a DC. Size: 2A' x Brat
new, prime meters.

G1271 $2"

ELECTRONIC PROJECT KITS
INEXPENSIVE GEIGER

COUNFER KIT
Probably the lowest priced Geiger Counter kit
available in the world today! Features sensitive

thin walled Geiger Mueller tube and speaker that

emits clicks in proportion to the radiation level
Detects Beta and Gamma rays. Operates hom ore

9V battery (not

included). Only

x 1.88'

C6447
$3995 00

-171.11JMill LL

120VAC 3 CHANNEL
COLOR ORGAN KIT

Very popular 3 channel color organ causes lights

of your choice (up to 203 watts per channel) to

flash to the beat and frequency of your music.
Connects to stereo speaker and operaes from

standard 120
VAC Board

10_,A0
size. 3' x 5'.

C4530
$1298

0 -12VDC lAMP VARIABLE
POWER SUPPLY KIT

000
41.11-
-OD- O.-

{I ----I}

This is ore of the most useful kits to have around! Features

variable output from 0 -12VDC filtered at up to 1 amp Uses

IC voltage regulator and heavy duty transformer. Also features

red, yellow and green LEDs that glow at different output

voltages to show approximate output voltage - no need for

meters. Operates from standard 120VAC, and is great for

powering projects, calculators radios, tape players, etc. Size

of board: 5' x

C5177 $1898

Kits are complete with all parts,
PC board and instructions.

5010 FOR OUR FREE CATALOG
FEATURING OUR COMPLETE LINE OF KITS.

GROUND FAULT
CIRCUIT INTERRUPTER

1.1 j

Converts any standard 3 slot AC tartlet

to three ground fault protected outlets.

No wiring necessary. Helps to protect

you and your family kom serious

electrical shocl.s! Completely portable -

Use in any standard 3 slot outlet. The

Leviton GFCI Plug-in Adapter instantly

detects leakage current flowing through

your body and turns off the electrical

current fast enough to prevent serious

injury or electrocution. Has TEST and

RESET switch. Brand new in retail card

blister pack. Compare our price!

G2557 $6"
20W + 20W

STEREO AMP KIT

Two sTerate high power amps on one PC board

put out an incredible 20 watts RMS each. Features

low distortion circuitry. Great stereo booster woe

for your car sound system. Use wth any speakers

capable of handling at least 20 watts. Operates on

12VDC. Size of board: 6' x 225'

C6442 1995
INFRARED DETECTOR KIT

Great fcr testing and verification of infrared output.

Uses sensitive sensor and electronic circuitry to
responc to all types of infrared N, VCR, etc. remote

control ers and LEDs producing sound and lighting

a bright red LED. W battery (not included). Size of

board: 2.5' x1.4'.

Complete with all ri .m
parts, PC board
and instructions. -t/i)

C6441
$595

FAST SERVICE -FAIR PRICES!

1
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"WE HAVE GREAT CONNECTIONS"
DATA TRANSFER CABLES
use with Laplink, Brooklyn Bridge, etc.

#CC -210 DF325 male to male
For parallel use only

6 Ft $7 each

DB 25 female to female
DB9 female to female

For serial use only

6 Ft $ 10 set

DB25 male to male
DB 25 female to female
DB9 female to female

For serial and parallel use

6 Ft $24 set

#VA -154 COPYGUARD CORRECTOR
Eriloy yideotcpes without flashing and tearing

Maaovision methods often make it im-
possible to enjoy a dear, stable picture
from prerecorded video cassettes. Pic-
ture roll, jitter, snow, tearing and flash-
ing are the annoying side effects
cured by the Copyguard Corrector.
Sophisticated digital drcuitry in-
side this compact unit ( no larg-
er than two 8mm tapes! ), de -
scrambles any copy -
protection scheme and de-
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,
copy protection developers have successfully sued to
keep descramblers such as the Copyguard Corrector off the market. We
cannot predict for how long this unit will be available. and suggest you
order early to be safe!

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

#TM -200

SURGE
PROTECTOR

6 Outlet
Power/Modem

EMI/RFI protector
with indicator.

$19.95
20 up $18 each

#TM -319 DOUBLE DISK The original patented disk converter.

HOW IS THIS POSSIBLE? Have you ever tried to format a regular, double
density 3.5" disk to 1.44 MB? Of course you have. It doesn't
work. The computer gives you an invalid media error. So
there must be a difference in the disk media. Right? Wrong!
Surprisingly, manufacturers find it less expensive to use
THE SAME MAGNETIC MEDIA for both HD and
DD dicks. THE ONLY DIFFERENCE IS THE
EXTRA SENSE HOLE IN THE HD CASE. That
hole tells the drive to operate in high density
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
product success story. From the moment we put it on the
market the order lines have been ringing non stop!
Nearly every major corporation, school, university and
government agency is now using the device. In fact, over
one hundred thousand satisfied purchasers are
converting millions of disks and SAVING SERIOUS
MONEY with the Double Disk Converter's.

STILL THE BEST
Made of heavy gauge, deep
drawn steel! For all IBM/clones
and Macintosh systems! Donl
trust your data with anything
less than The Original Double
Disk Converter""!

$26.95 4 up $25 each

#VC-3VG

DUBBING
CABLE

3 foot triple RCA
gold stereo audio/
video 75 ohm high
shield coax cable.

"For Dubbing"
VCR to VCR or to
video component.

$5 set 4sets $18

#CA -930 #CA -185
For compatible
"IBM" serial

For compatible
"IBM" parallel

port testing port testing

LOOPBACK
0111 I TESTERS 4,

$4 each 20 up $3.80 each

#SPL-29 #SPL-31
"AT" Mouse PS/2Serial
DB25/female Mini 6/male to
to DB9/male DB9/male

ADAPTERS

S2 each 50450

#CC-PWXC
Coiled Power Extension
6 ft Belden, Great for movable
CPU's / Monitors / Printers

2710GECED

$2.50 each 20/52.25

#VC-6FF
TV CABLE
6 ft "F' to "F"

male connectors

$1 Ea 10/$5

0,

C
0
0
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ROGER'S SPECIALIST
27712 FInehllis Avenue, Santa Clarita, CA 91351

Credit cards
Order 24 hours a day
7 days a week by FAX

Voice or FAX Voice or FAX
805.251.2520 800.366.0579

Voice
805.251.3085

Terms: Some quantities are limited. All items subject to
prior sale. Minimum order $10 plus shipping. Orders
under $20 add $2 handling fee. All orders shipped for

Fine $3.50 UPS surface (no PO -Boxes), you pay the freight.
Print Customer specified shipping at prevailing carrier rate

Section plus 55 handling fee. Prepaid orders for merchandise
amount only and/or CA sales tax not included, will be
shipped COD for the balance due. If you have any
questions about your order, call Customer Service at
8052513085 M -F 9 am to 5 pm PT.
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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%, 0 to
95% with 0.5 volt RF output. External AM: 0
to 95%, 0.5 volt output, 1.0 volt RMS input 01
20 to 200 KHz. Pulse Modulation: 40 to 200

Price: $200.00

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. VTVM 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--11SV/230V, SO to 100 Hz, 90 watts.

Price: $100.00

I.R.
TANK

PERISCOPE

Type M-24. Rugged
military construc-
tion. Contains two
independent in-
frared image con-
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 41/2" thick. Weight 17 lbs.)
Stock #OP 9001 Price: $200.00

13406 Saticoy Street
North Hollywood, CA 91605-3475

VISA (Call for free catalog)

HYPERION POWER SUPPLY MODEL HY
T1 -36-30C

Solid state outptit 0-36 VDC, 0-30 amps. Input 115
vac 55 to 60 cps. Current limit adjustable. Dual
meters to monitor voltage and current strapped
connections in back to allow remote control.

Price: $250.00

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 (P1-1186),
frequency BW 50 MHz, maximum sen-
sitivity SmV/DIV. Horizontal
1821A (AL -1187), triggering to 100 MHz,
minimum sweeptime 100 NS/DIV,

has delayed sweep capacty.

Price: $250.00

A.C. POWER SUPPLY
STACO MODEL E1010VA

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 10 amps. In-
cludes manual with schematics. Features:
Ammeter, voltmeter, convenience outlet,
power indicator and circuit breaker. Dimen-
sion: 10" x 15" x 6". Weight: 22 lbs.

Price: $165.00

CID

TEKTRONIX MODEL 5110N
(also known as 5103N/D10)

General purpose, 2 MHz plug-in os-
cilloscope. Includes 51313 Time -Base, 5A18
Dual -Trace vertical amplifier and 5A23 Hori-
zontal amplifier. 611 inch rectangular dis-
play. Sweep rates from 5 microseconds to .5
second per division. Vertical sensitivity
from 1 mV to 5 V per division. Add, alternate
or chopped operating modes. X -Y mode,
within 1 degree from dc to 100 kHz.

Price: $22S.00

R-1051B/URR SYNTHESIZED
HF RECEIVER

2-30 MHz LSB-USB-ISB-AM-CW-FSK radios.
Tunes in 0.1 KHz increments plus vernier fo
virtual continuous tuning: 500 KHz
ohm antenna input: 600 ohm audio out.
Highly stable frequency control: rugged
shipboard design. 7x17.4x18.9. 84 lbs sh.
Used-checked. Price: 5410.00

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 of 0.05
u.secidiv to 0.5 sec/div (Timebase A) and
0.05 sasec_/div to 50 msec/div (Timebase
X10 magnifier extends maximum sweep rate
to 5 nsec/div. Versatile triggering ca-
pabilities. 8 x 10 cm CRT display. Weighs
only 22V4 lbs. 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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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. Simply clean the
contact and apply
with a damp rag.
Cool -Amp adheres
permanently. It
is equal to
electroplating in
performance.

Use Cool -Amp to reduce maintenance 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

\\XXXXXXXXX\X\



WAMA WM.
IF YOU NEED

A CONDUCTIVE LUBRICANT/
YOU NEED CONDUCTO-LUBE.

Conducto-Lube is an excellent lubricant which is highly
conductive because it contains pure silver. Conducto-Lube
was originally developed for use in high 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
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019004
 We guarantee you pay the lowest price possible

erleS
our customers have made with our test equipment...

 Our 30 day no questions asked money back policy
 Better price/performance than other name brands

 Longer manufacturer's warranty (up to 2 years)
 Our toll free technical support line

 Special discounts on our other fine products
 Immediate delivery

AR -170N L
TRUE RMS 3-11 DIGIT DMM r NOISE
AND LEVEL MEASUREMENT

 0.1% DCV accuracy
 True RMS AC measurement
 Level measurement in range

- 70dBm to + 60dBm
2 Noise measurement with

3KHz flat weighting filter
o Audible continuity check
o Up to 10A AC/DC capability
o Resistance measurement up

to 20Mfl
o Range extended to: 20mV,

Reg. $149.95 20pA & 2011

Our price $99.95  Diode check

Reg. $89.95
Our price $69.95

AR -160H
3-11 DIGIT DMM r hFE
MEASUREMENT.
CAPACITANCE

 0.5% DCV accuracy
o Audible continuity check
o Up to 10A AC/DC capability
 Diode test
 Resistance measurement up

to 20MI)
o Capacitance measurement
 Transistor hFE measurement
 "LOBAT" indicator

Reg. $199.95
Our prilce $129.95

AR -700T

TRUE RMS 4-11 DIGIT DMM
FREQUENCY COUNTER

o 0.05% DCV accuracy
o True RMS AC measurement
o Frequency counter up to

200KHz
o Data Hold
ik AC DC up to 20A
o Audible continuity check
o Diode check
 Drop proof to 4 feet

AR -470D
WIDE -RANGE LCR METER
WITH DISSIPATION FACTOR

 Drop -proof, Heavy Duty
2 Inductance: 200uH to 200H
 Capacitance: 200pF to 20mF
o Resistance: 2 ohms to 20M

ohms (max. resolution:
1 milliohm)

it Dissipation factor (13.1/0)
measurement

 120Hz and 1KHz test
frequencies

 +/- offset indication
Reg. $249.95 g SMD or Chip component test

Our price $179.95 probes available

3000 SERIES
3.314 DIGIT

AUTORANGING DMM
 0.25% Accuracy (3010)
II 40 Segment Analog Bargraph
 0.55" LCD Display
II Range -Alert (programmable

levels)
 MINMAX Memory
 2D sec Display Updates (Fast

Mode)

O Auto Data Hold
 Relative Measurements
 TTL/CMOS Logic Probe
 dBm Measurements
 Fused 20 Amp AC/DC Range
 2 Year Warranty

Four models to please everyone: Reg. Our Price

3000 0.5% accuracy $129.00 $69.00
3010 0.25% accuracy S. range -alert $149.00 $79.00
3100 drop -proof to IV. Same ranges as 3010 plus 400pA U 4mA $199.00 $89.00
3200 contamination & water resistant version of 3100 $229.00 $99.00

11 2CF
112J
112K
TEMPERATURE
MEASUREMENT
ADAPTERS

Reg. $99.00/$69.00/$69.00

Our price $34.95/$34.95/$34.95

_MODEL

112CF

KASURRIENT RANGE ACCURACY

-50°C to 150°C ±0.5°C (i1°F)
(-58°F to 302°F)

112J -50°C to 750°C 0°C to 700°C: ±2°C
(-58°F to 1382°F) OVER ENTIRE RANGE: ±4°C

112K -50°C to 1000°C -20°C to 1000°C: t.2°C
(-58°F to 1832°F) OVER ENTIRE RANGE: ±4°C

PS.2330
DC Power Supply

Reg. $249.00
Our price

$195.00
OUTPUT VOLTAGE

OUTPUT CURRENT

0 to 30 VDC

Oto 3 ADC

OUTPUT RIPPLE & NOISE 0.5mV RMS or 4mV p -p Maximum

CONSTANT E MODE:0.02%411W
LINE REGULATION CONSTANT I MODE: 0.02902513pA

CONSTANT E MODE:0.02%.2mV
LOAD REGULATION CONSTANT I MODE: 0.02%*500pA

OUTOPUT IMPEDANCE 5m1 -42H

DWI ACCURACY 0.2% Reading . 2LSD

AND THE DEALS GET EVEN BETTER -WITH "BONUS BUYS" !
If you buy any of the equipment above, within ten days, you may buy any of
our "BONUS BUYS" listed below, at below our costs. Sorry, only three
"BONUS BUYS" per customer.
Even if you decide not to keep our featured above products (no reason
required), you may keep any of the "BONUS BUYS" at these ridiculous
prices as our way of saying " thank you " for reviewing our line and
becoming 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 $ 8 $ 19.95
#3. 90 pcs assortment of 18 popular values 1 Watt Zener diode kit $ 0 $ 19.95
#4. 180 pcs assortment of 17 values 3AG fuse & pigtail adaptor kit 24. $ 13.95

ORDER TOLL FREE: 1-800-227-0104
Electronic Parts Supply Technical Support: 1.800.654.9838  Customer Service: 1.510-4204040  Fax: 1.510.420.0812

Offer limited to stock on hand
4071 Emery Street, Emeryville, CA 94608 Check, M. 0., Mastercard or Visa
For complete tree catalog, circle response card Add $3.50 per item for shipping & handling

III9RE1111
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CALL  FAX
OR WRITE
FOR A FREE -'1/0(

THE ULTIMATE SAVING SOURCE
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

CATALOG

CIRCLE 241 ON FREE INFORMATION CARD
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contact east
WHY SETTLE FOR LESS WHEN YOU CAN OWN A TEK!
Mktronix
20MHZ TWO CHANNEL SCOPE
$695.°°
Model R2205 1 Year Warranty

FREE DMM
Model RC380190
with purchase of
R2205 Scope

Engineered for ease of use with enhanced performance. Features include:
5mV/div vertical sensitivity, lOns/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 .051.1s -.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 lx test leads.

SPECIAL

$40.00 each
Reg. $49.20
Specify Model R48A or

Model R6OW

SPACE -SAVING
SMALL PARTS
CABINETS
Steel frame construction wi h 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 R6OW has 60 drawers that measure
1-3/8' x 2-3/64" x 5-5/16".

SPECIAL

$90.'
Reg. $110."
Model R3950

42 -PIECE VARIABLE -SPEED
DREMEL MOTO-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

$25."
Reg. $36.60
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 permits wire adds to PCB surfaces.
Compact case is 7' x 3.5' x1".

SPECIAL

$385.°°
Model RPP4

LOGICAL

EPROM
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
North Andover MA 01845 Offer Expires June 30, 1992

SPECIAL

$29.'
Model RC380190

3-1/2 DIGIT
MINI DMM
 0.8 % accuracy
 1 -year warranty
This pocket -sized
DMM measures AC/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 µA to 2A; Resistance 20011
to 2000K52; Resolution down to 100 µV, 100nA,
0.151. Signal injector 50Hz square wave, 5V peak
to peak.) Comes complete with test leads, battery
and instruction manual.

SPECIAL

$59.95
Model RT8/1

$189."
Model RLUV1

LOGICAL

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 ZLUV1with
an EPROM capacity of 50, and an erase time of
15 minutes.

ONE LOW SHIPPING CHARGE!
Add $6.75 to total order for packing and delivery.



 Best Values  Quality Brands
 Money Back Guarantee

 Same Day Shipment
SPECIAL

$139.°''
Model RRMS225

Berkman Indus -trial

4 DIGIT
TRUE RMS DMM
 0.25 % accuracy
 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.
(It measures DC voltage: 1V to 1000V; AC RMS Voltage
10V to 750V; DC/AC current: 10mA to 10A; Resistance: 11q1 to 40Mi2;
Resolution down to: 0.1mV, 0.001mA, 0.10.) It features a continuity
beeper, diode test, an Auto Min -Max mode, a relative mode and a probe
hold mode. Comes complete with manual, test leads. battery(9V),
protective holster with tilt stand and adjustable strap.

SPECIAL

$109.' $129.
Reg.139.00
Model R380912

Reg.159.00
Model R38091F

DCA/ACA CLAMP METER
Functions as 3 1/2 Digit DMM
Transformer jaws measure up to 400A AC/DC and
a peak -hold function provides recall 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.

SPECIAL

$59.95
Reg. $80.00
Model RIM5 Tool Case

SPECIAL

$299.
Regular $365.00
R22-IM5 117 Pc. Tool Kit

THE
PROFESSIONAL'S
TOOL CASE
 Case top has built-in document holder
 Case bottom is partitioned into 3 areas
 Two removable pallets hold over 60 tools
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,
and has snap -action key locks and a padded handle.
Size: 17 1/2" x 12 1/2" x 5".

117 -PC. PROFESSIONAL FIELD SERVICE KIT
The complete kit comes with the tocl case described above and a complete
selection of quality, brand -name tools including Diamond, Xcelite and Weller.
The kit includes screwdrivers, pliers. tweezers, cutters, wrenches, alignment
tools, hex driver blades and a crimp.ng tool, wire stripper, soldering iron &
supplies, socket set, penlight, inspection mirror, hammer and more.

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

SPECIAL

$188."
Reg. 208.00
Model R497AJM

SERVICE VACUUM
CLEANER
This vacuum cleaner is both portable
and powerful. Originally designed by
3M for their own field service technicians.
A special filter/collector cartridge holds
more than conventional vacuum bags.
The cartridge is spill -proof and pops out for quick disposal. A cartridge with a filter that collects
2.0 - 20 micron -sized particles is included. Stretch hose (extends 32" to 7 ft.), crevice, wand and
needle nozzles, brush and 9 foot 15VAC 3 -wire cord are all stored inside cover. A 1-H.P. RFi-filtered
5A motor is thermally protected with auto -reset. ESD-safe. Measures 18" x 7.75" x 9.75" and weighs
9 lbs., 3 -year warranty.

SPECIAL

$99.'
Reg. 126.65
Model RiAITCPS

Weller
PROFESSIONAL
TEMPERATURE CONTROLLED
SOLDERING SYSTEM
Widely used in industry. It maintains a constant
tip temperature of 700°F. Grounded tip protects
components from voltage spikes. Comes with
power unit, iron, stand, sponge and 700°F tip.

Terms: Visa
Mastercard or check.

ORDER TOLL FREE:1-800-225-5370
In MA: (508) 682-2000
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RAINBOW KITS

RADAR SIGNAL
DETECTOR

If 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
fun kit to build and play
with. A cigarette lighter
plug is included. Size
1"X3/4" operates on 9 to
15v DC.

KIT RSD-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 buffered
wireless mike that oper-
ates on 80 to 120 MHz
FM. Comes complete
with a microphone, and
9V battery connector.
Operates on 6 to 12v DC.

KIT WM-1 $12.95

STROBE LIGHT

If 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 bicy-
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
tell 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 frorh -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

SUPER SNOOPER -BIG EAR

Use this BIG EAR ampli-
fier to listen through
walls, hear conversa-
tions across the room.
Beef up the sensitivity
with a parabolic reflector
and hear blocks away.
Due to the size, 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 general pur-
pose 1.5W amp. We sup-
ply a mini -microphone in
the kit. You can also use
any 8 to 45 ohm speaker.
Operates on 6 to 12v DC.
Size 1"x1.75"
KIT AA -1 $10.95

PHONE BUG

Small but mighty, so
small it fits 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".

KIT TEL -B1 $10.95

BLINICEY LIGHTS

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

KIT RB-2 $3.45

AC LINE MONITOR
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 voltage of your
motor home's 110v AC
generator inside ,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
SWITCH

This telephone line
powered switch is small
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 automatically. 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
envelope.

KIT TEL -SW 1 $10.95

LASER KITS
* Laser Switching Power Supply Kit, input I2V DC .75-I.25A. Output 2 to 3 KV
it at 3-4.5 MA, trigger voltage of approx. 8-10 KV. Complete with 6.25" x 2.25"

printed circuit board, schematic and all the parts.

 LPS-1 $59.95

IMW Laser Tube, NEW Mini He-Ne 1.125" dia. x 5.75" long, perfect for
experimenters and laser projects. Works great with above power supply LPS-1.

L1MW-1 $39.95

4(

4r

4(
4(

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 to use on #2 motor.

MM -2 $19.95

( * SPECIAL titLaser

Power Supply Kit LSP-1
1 MW Laser Tube L 1 MW- 1

Mirror and Motor Kit MM -2
ALL 3 FOR $99.95

.0 9V 10 OMA rechargeable
 Ni-cad batteries. This 9V
 Ni-cad is truly a 9V not the
* standard 7.2V you're accus-
41E,, tomed to. Use over and over.

* NEW $4.00 ea.
10/$29.95

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.

CH -9V $19.95

******************************-***

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"x i/2". Complete *
with etched & drilled
PCB, all parts and sche-
matics.

KIT TEL -LIT -1$9.95
4(

4(

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"

KIT CA -2 $12.95

1 4.11.1T.

I2V 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.
Size 1.2"x1.75"

KIT LM -12 $5.95

VOICE ACTIVATED
SWITCH

THIS MANUAL
CONTAINS ALL
SCHEMATICS, PARTS

P .0 . BOARD LAYOUTS
FOR ALL OF THE
RAINBOW KITS. USE

YOUR OWN PARTS TO
CONSTRUCT ANY OF
OUR KITS.

KIT BOOK $14.95

$5.00 OFF IF YOU
BUY ANY KIT.

**********************************
This vox can be used to
operate a tape recorder, ,/`
ham radio, CB radio. Use 11
it to turn on an alarm. *
The output can operate a *
load up to 100ma. It will *
operate a relay, lights, *
motor, or LEDs. What *
could you do with a

sound activiated switch?

KIT VOX -1 $8.95

LIE DETECTOR 4(

This kit can be great fun *,
at parties. Lie aid an 1`,..

audible tone will change, 11
the more you lie the *
more the tone changes. *
When you lie your palms
& forehead sweat. This 4,
kit allows you to meas-
ure these changes. Only
a very slight amount of r.
change will cause the 11
tone to increase in fre-
quency. Operates on 8 to
12v DC. Size

KIT LD-1 $9.95 4(

Size 1.5"x1.25"

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

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

NOTE: Al, TV Fluor allf Ina sold or educational pumps.. only You muff otualn perm*.
mon horn your local Cable company bolo,* us.° lasso IllIers on your cable system.

CHOICE

142!
*********************************

Please add sufficient postage

We will accept telephone orders for Visa & Mastercard

To Order Call
317-291-7262

ELECTROMC RAIMSOW
6254 LaPas Trail Indianapolis, IN 46268
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Put Real World Contra
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!

Standard Features:
83C51 FB 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 FOM 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 write protectable block is available for permanent program storage (no EPROM needed).
Dual RS -232C Ports - Includes a primary communication channel plus a printer port and features a

hardware or software selectable low power shutdown mode.
14 Digital I/O - All I/O lines are TTL/CMOS compatible for easy interfacing to application circuitry
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 40pS conversion time.
Expansion Connector - Contains all CPU bus signals plus power - enabling user to add Blue Earth 3r custom expansion modules.
Sturdy ABS Plastic Case - Provides protection for electronic components and looks good. too!
6 Layer Board Uses SMT - High tech manufacturing enhances performanceand reliability while reducing overall size.

The Micro -440's lighly optimize,
lion provides a unique combination

power, relobrlity and compactnes,
Small sue plus expanded

performance,

t -J

Expansion Modules
For fast implementation of expanded hardware requirements.
Blue Earth Research has developed several ready to use add-on
modules, all in their own attractive plastic case.
Application Module - For testing and
demonstration. Includes 7 -segment LED,
beeper, potentiometer. and power MOSFETS.
12 -Bit A/D Module - Four channels of high
speed (15 µS) precision analog inputs.
I/O Expander - Adds 24 configurable I/O
channels for LCD and keypad, general
purpose I/O, or high current outputs.
Memory Expander - Plug in 8K to 128K bytes
of RAM. EPROM, or EEPROM. APPLICATION MODULE

Software
The Micro -440 can be purchased with a wide -.ange of program
development and support software. All software packages run on
any PC or compatible and include complete documentation.

Macro Assembler - Full featured 8051 assembler with powerful
macro capabilities and comprehensive error processing.
C51 Compiler - Optimizing C Compiler for the 805, family by Franklin
Software, Inc. Supports re-entrant functions and implements the ANSI
standard for the C language.
PUM-51 Compiler - Powerful yet easy to learn language. Genuine
Intel Compiler.
TASM - -able driven cross assembler. Supports 10 different
processor families. Includes "C" source code on disk

Our Programming Power is Affordable!!
Blue Earth Research is breaking traditional cost barriers by including a the necessary features thatare
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 reasonable prices.

Micro -440 Programmable Controller Only - Stand Alone Unit $199.00
Hardware Package - Micro -440 with Power Supply, Application Module,
RS -232 Cable, User's Manual, and Pocket Reference $299.00
As above, with MCS®-51 Reference Manual $319.00
Assembler Package - Includes complete hardware package, with
professional grade Macro Assembler, Symbolic Debugger, and Hex File Converter $399.00
Prices and specifications subject to change without notice Pnces do not include shipping or MN sales ta)..

BLUE EARTHrr:
RESEARCH

310 Belle Avenue  Mankato, MN 56001
507 387-400' VOICE
507 387-4008 FAX
507 387-400- BBS

IlimberCard

Call for complete details and specifications and a full product/price list. We offer complete technical support.
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413 2233 SAMARITAN DRIVE, SAN JOSE CA 95124

Sew goze 4c. e /979

JDR Microdevices°
RS -232 BREAKOUT BOX
WITH 24 SWITCHES AND 12 LINE MONITOR
LEDS. THIS BREAKOUT BOX SIMPLIFIES
CABLING TASKS.

TEN BI -POLAR LEDS MONITOR TF,
RD, RTS, CTS, DSR, CD, TC, RC, DTR
AND IC SIGNALS (2 SPARES)

24 SWITCHES FOR BREAKOUT AND PATCHING

INCLUDES JUMPER WIRES  REQUIRES NO BATTERY

B RBOX-BO $34.95

RS -232 TESTER
DISPLAYS ALL 26 LINES ON BOTH THE DIE
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 OCE
SIGNALS

29 DIP SWITCHES OPEN 8 CLOSE
ALL CONNECTIONS & SWAP
COMMON LINES SUCH AS PINS 2.3

EASY LOOPBACK AND NULL MODEM TESTS

B RBOX-702

$149"

$149.96

LOW COST POWER SUPPUES
40 WATT POWER SUPPLY $1995

51( 69 4.8A, 12V. 1.1A, -5V. 0 12A

 OPEN -FRAMED SWITCHING SUPPLY

100-125 VAC @ 50/80 HERTZ INPUT

PS-TC24 $19.95

112 WATT POWER SUPPLY $2495
.6V SP 10k +12V (1 3.5A..12V  1.5A, -12 0 200MA

 r X 85' X 1.97'
OPEN FRAMED POWER SUPPLY

PS-OPS-110AP $24.96

EPROM 110
PARTS 1NZE SPEED Vs, PINS PRICE

2716-1 20484
2732A 609641
2704 8192x8
2764-250 8192x8
2764-200 8192x8
27128A-200 18384x8
27258 32768x8
270256 32788x8
27512 85538x8
27010140 131072x8

35Ons
250ns
450ns
250ns
200ns
200ns
250ns
250ns
250ns
200ns

25V
21V

12.5V
I2.5V
12.5V
12.6V
12.5V
12.5V
12.5V
12.5V

24
24
28
28
28
28
28
28
28
32

4.96
396
3.96
3.96
4.49
4.66
416
5.116

5.96
12.03

STATIC RAM
PARTS SIZE SPEED PINSCIAOS LP PRICE

141161164 20484
FON 16LP-4 20444
NI813116LP-3 2045x8
1111581161.11-2 204948
141A6264LP.16 81924
HM6264LP-12 8102x8
HM6264LP-10 81924
141843256LP.15 327584
H6A43256LP-12 32788±8
141432510P-10 32758±8

120ns
200ns
15Ons
120ns
150ns
12Orts
10Ons
15Ons
120ns
100na

24
24
24
24
28
28
28
28
28
28

Y

V

Y

Y

N
V
Y

Y

Y
Y

V
V

Y

296
246
3.26
3.96
3.96
496
646
4.96
5.96
696

PALS la*
PARTS SPIED PINS IN OUT VON FUNCTIONS PRICE

1111.5

1684
1688
20L8
20R4A

210111122°A6

35ns
35ns
35ns
eons
25ns
SOns

4001
5005

GALS

20 10
20 8
20 8
24 14
24 12
24 12
24 12
24 10

2
4
B

4

6

6

8

2
8

2

2

AND -OR INV
AND -OR INV
AND -OR INV
AND -OR INV
AND -OR INV

296
2.95
2.95
2.96
3.4S

AND -OR INV 2.96
AND -OR INV 216
AND-OR-XOR INV 2.66

PARTS SPEED PIM REPLACES IN OUT PRICE

111VS

SINS
20V1815
22V10
22V10111

3501
15/8
Nns
1501
38ns
15ns

20 IOTA TO HAPS
20 10L3 TO 16RP8
24 14U1 TO I8RP8
24 146-8 TO 18RP8
24 POM OUTPUTS
24 POM OUTPUTS

20
20
22
22

8 2.45
8 2.96
8 3.49
II 4.66
10 6.96
10 19.96

CUSTOMER SERVICE 800-538-5001
TECHNICAL SUPPORT 800-538-5002
TOLL -FREE FAX ORDERS 800-559-5003

3.5 DIGIT DMM PROBE $4995
CUSTOM 80 PIN LSI CHIP FOR ACCURACY AND RELIABILITY IN
A COMPACT SIZE. AUTORANGING, AUDIBLE CONTINUITY AND
DATA HOLD FEATURES. CASE AND BATTERIES INCLUDED.

16 RANGES  ALITORANGING  BASIC DC ACCURACY: t1.0%

MEASURES:
DC VOLTAGE: .1MV -500V
AC VOLTAGE: .11AV -500V
RESISTANCE: .10 - 2140

INPUT IMPEDANCE: 10141.

DPI -1500 $49.95

Wow

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

34 RANGES  BASIC DC ACCURACY, ±0.25%

MEASURES:
DC VOLTAGE: .IMV -1000V
AC VOLTAGE: .IMV -750V
RESISTANCE: .10 - 2141
CAPACITANCE: .1PF - 20 µF
CONDUCTANCE: .1 NS - 200NS
TRANSISTOR HFE GAIN: 0 - 100
AC/DC CURRENT: .1 pA - 10A

INPUT IMPEDANCE: 1OMO

DMM-300 $79.95

POCKET-SIZE DMM
CONVENIENT POCKET-SIZE DOESN'T COMPROMISE FEA-
TURES OR ACCURACY. EASY TO READ 1/Y LCD DISPLAY.
200 -HOUR BATTERY LIFE WITH 9 -VOLT
BATTERY. PROBES 8 BATTERY INCLUDED.

19 RANGES  BASIC DC ACCURACY: 10.5%

MEASURES:
DC VOLTAGE: .IMV -1000V
AC VOLTAGE: .IMV -750V
RESISTANCE: .113 - 21.51
DC CURRENT: .1mA - 10A

DIODE TESTER  INPUT IMPEDANCE: 10140.

DMM-160 $29.96

DMM-200 3.5 DIGIT DMM 22 RANGES $29.96

PULSER PROBES
DETECT SIGNAL TRANSITIONS WITHIN YOUR CIRCUITS.

REDIGREEN LED INDICATES HIGH/LOW
YELLOW LED INDICATES PULSE
MINIMUM PULSE WIDTH: 3ONS
MAXIMUM INPUT FREQUENCEY: 17 MHZ

LOGIC I TTL 2.3V ± 0.2V CMOS 70% VCC
LOGIC 0: TTL 0.8V t 0.2V CMOS 30% VCC
OVERLOAD PROTECTION, ±220V DC/AC

LP -100 $17.95
LP -200 PULSER PROBE $19.96

DATARASE II EPROM ERASER
CONVENIENT POCKET-SIZE:

ERASES ALL SIZES OF EPROM
UP TO 4 AT A TIME

WALL PLUG POWER SUPPLY

DATARASE II $39.95

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 IDENTIFY UNKNOWN
PART NUMBERS.

MOD -HNC $129.95

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 $399.95

BUY WITH CONFIDENCE FROM JDR!

 30 -DAY MONEY BACK GUARANTEE

 1 YEAR WARRANTY

 TOLL -FREE TECH SUPPORT
RAMC

BENCH TYPE DAM $19926
EXTREMELY ACCURATE BENCH -TYPE MULTIMETER HAS A
CONTINUITY ANNUNCIATOR THAT SOUNDS WHENEVER A
SHORT IS DETECTED.

4-1/2 DIGIT LCD DISPLAY

BASIC DC ACCURACY: ±-0.05%

MEASURES:
DC VOLTAGE: 10µV - 1000V
AC VOLTAGE: 10µV - 750V
RESISTANCE: .010 - 2014 1
AC/DC CURRENT: 10NA-10A

DIODE/CONTINUITY TESTER

DBM-500 $199.95

MULTIFUNCTION COUNTER
PROVIDES FREQUENCY. PERIOD
AND TOTALIZE MEASUREMENTS
OVER A WIDE RANGE OF
APPLICATIONS.

RANGE: 10HZ TO 10MHZ
DIRECT, OMHZ TO 100MHZ
PRESCALED BY 10

PERIOD MEASUREMENTS: 10HZ TO 2.5MHZ, WITH
ACCURACY OF tt COUNT

DFC-100 $179.95

DFC-1000 1GHZ VERSION $199.95

DFG-600 SWEEP FUNCTION GENERATOR $189.95

35MHZ OSCILLOSCOPE
EXCEPTIONALLY BRIGHT CRT  TV SYNCH FILTER

DELAYED & SINGLE SWEEP MODES

FAST IONS RISE TIME

MODEL -3500 $499.95

MODEL -2000 20MHZ VERSION $389.95

THE JDR FRONTPANEL $9995
A BUS EXTENDER AND
INSTRUCTION EXECUTION
DETECTOR IN ONE! YOU
SIMPLY SET THE ADDRESS
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 IRO 2, 5, 7 CAN BE ASSERTED
WHEN MATCH OCCURS
ENABLE/DISABLE MATCH ON READ/WRITE, 10/IAEM, DATA
DMA, OR EXTERNAL EVENT

FRONTPANEL $99.95

PC PROTOTYPE CARDS

8 -BIT SOLDERLESS 8088
BREADBOARD WITH DECODE

8 -BIT CARD  GOLD-PLATED EDGE- CARD FINGERS
 BUFFERING 8 DECODE LAYOUT  FR -4 EPDXY LAMINATE

JDR-PR2 $29.95
JDR-PR2-PK OPTIONAL PARTS KIT $8.95
JDR-PR10 18 -BIT WITH I/0 DECODING LAYOUT $34.95
JDR-PR10-PK OPTIONAL PARTS KIT $12.95
EXT-80206 288 -COMPATIBLE EXTENDER CARD $39.95
EXT-80$8 8088 -COMPATIBLE EXTENDER CARD $29.95

PC PROTOTYPINO CARDS
 ADDRESS DECODING LOGIC, DATA BUFFERING, 2 LSI CIR-
CUITS FOR PROGRAMMABLE DIGITAL 80 la COUNTER TIMER
FUNCTIONS

PDS-601 $79.95
PD8-600 ABOVE CARP WITHOUT DECODE $49.95
P08-611 16 -BIT BUS BREADBOARD WITH DECODE $89.95
PDS-610 ABOVE CARD WITHOUT DECODE $59.95

LOCAL/INTERNATIONAL 408-5594200 ORDER TOLL -FREE

800-538-5000LOCAL/INT'L FAX 408.559-0250
88S (9600/2400/1200) 408-559-0253 MON.-FRI. 7 A.M. TO 5 P.M., SAT. 9 A.M. TO 3 P.M.

CIRCLE 220 ON FREE INFORMATION CARD



q1113 ORDER TOLL -FREE 800-538-5000

MOTHERBOARDS 4' MODULAR CIRCUIT TECHNOLOGY

12MHz
MINI 286

$12995

16MHz MINI 386-SX $24995
 NORTON SI 18-3  LANDMARK AT SPEND 20.5
 EXPANDABLE TO 8MB ON -BOARD  AMI BIOS  CHOOSE 0 OR
1 WAIT STATE FOR USE WITH SLOWER RAN  FIVE 16 -BIT AND
THREE 8 -BIT SLOTS  CHIPS 8 TECHNOLOGY "NEAT' CHIPSET
 SOCKET FOR 80387 CO -PROCESSOR  8.5" X 13' SIZE FITS
MINI -288 .1 FULL-SIZE CASES

MCT-3136SX 16 MHZ 386SX $249.95
MCT-386SX-20 20 MHZ VERSION $299.95
MCT-M386-25 25 MHZ MINI 386 $399.95
MCT-C386-33 MINI 33MHZ CACHE 386 $599.00
MCT-C386-40 40 MHZ CACHE 386 $699.00
MCT-U486-33 33 MHZ MINI 486 $995.00

16MHz
MINI 286

$14995
 NORTON 51 14.0  LANDMARK AT SPEED 15.11
 6/12MHZ KEYBOARD SELECTABLE SPEEDS  EXPANDABLE
TO 4MB ON -BOARD USING 8ONS 256K OR 1MB SIMMS(0K
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-M2$6-12 $129.95
MCT-M286.16 16MHZ VERSION $149.95
MCT-TURBO-10 10 MHZ 8088 $69.95

SYSTEM DIAGNOSTICS CARD

$4995
 WORKS WHEN SOFTWARE c: NNOT

286/386/486 COMPATIBLE

PLUG INTO SLOT, READ LED
DISPLAY AND CHECK YOUR BIOS
MANUAL FOR ERROR CODE

 DUAL GAL CHIP DESIGN INSURES ULTRA -LOW CURRENT
OPERATION AND LOW NOISE

VIEW LEDS ON -BOARD OR ON BACK-PANIEL

PCODE $49.95
GATEKEEPER 6 -err PASSWORD sEcuerry CARD $49.95

MEMORY CARDS
SIMMPLY-RAM MEMORY EXPANSION CARD $199.95
MCT-EEMS 16 -BIT EEMS CARD $149.95
MCT-EMS 8 -BIT EMS CARD 2MB CAPACITY $129.95
',ACT -RAM 8 -BIT 576K RAM CARD $49.95

DISPLAY CARDS
MCT-VOA-16 6/16-BIT 640 X 480 VGA CARD $49.95
MCI -VGA -10244 1024 X 768 IN 256 COLORS $149.95
MCT-MOP MONOGRAPHICS/PRINTER CARD $49.95

IDE FLOPPY/HARD CONTROLLER 02995
_ SUPPORTS 2 IDE HARD 8 2 FLOPPY

(360K, 720K, 1.2MB 8 1.44MB) DRIVES

HARD DISK ACTIVITY LED SUPPORTED

MCT-IDEFH $29.95

1.44MB FLOPPY CONTROLLER
SUPPORTS 2 FLOPPY (360K, 720K, 1.2MB

1.4414e) DRIVES

SELECTABLE AS PRIMARY OR
SECONDARY DRIVE CONTROLLER

MCT-FDC-11.1D $49.95
MCT-FDC-111134 4 FLOPPY VERSION

MCT-HDC HARD DRIVE CONTROLLER
MCT-RLL ALL HARD DRIVE CONTROLLER
MCT-FAFH 16 -err 1:1 FM CONTROLLER
MCT-AFH-RLL 16 -BIT FM RLL CONTROLLER

mom I/O CARDS
MCT-VGAEIO 1024X768 VGA, MULTI I/O, 10E F/H $249.95
MCT-IDEIC 16 -BIT IDE MULTI VO CARD
MCT-A10 8 -BIT 286/386 MULTI I/O CARD

96995
$49.95

AIO-SERIAL OPTIONAL 2ND SERIAL PORT $24.95

$49"

$59.95
$79.95
$89.95
$99.95

$149.95

HARD DRIVES
( -Seaga= iaimB $399

VG.FORMAT FORM MODEL ASTORAGE vuo PRICE

DE
DE
DE
DE
DE
DE

3-1/2"
3-1/2"
3-1/2'
3-1/2-
5-1/4"
3-1/2'

ST -351A 42.0MB
ST -3096A 89.1M0
ST -3144A 131MS
ST -1201A 177MB
ST -2383A 338MB
ST -1480A 426MB

28MS
16MS
16MS
15MS
16MS
14MS

$209
$319
9399
$559

$1159
$1239

MFM 5-1/4" ST -225 21 4MB 65MS $199
MFM 5-1/4" ST -251-1 42.8MB 28MS $249
MFM 5-1/4" ST -4096 80.2MB 28MS $569

RLL 5-1/4' ST -238 32.7MB 65MS $219
RLL 5-1/4" ST -277-1 65.5MB 28MS $289

SCSI 5-1/4" ST -296N 84.9MB 28MS $369

S-1/4" MOUNTINS KIT FOR MOST 34/2" DRIVES
HD-MHW $9.95

FLOPPY DRIVES
FDD-1.44X 1.44M8 HD BLACK FACEPLATE $79.95
FDD-1.44A 1.44MB HD BEIGE FACEPLATE $79.95
FDD-360 5-1/4" DOUBLE -SIDED DD 360K $69.95
FDD-1.2 5-1/4' DOUBLE SIDED HD 1.2M $89.95
FD-5513FV TEAC 5-1/4' DOUBLE -SIDED HD 12M $99.95

1024 x 768
VGA PACKAGE 946995

8088 8 286/386/486 COMPATIBLE CARD
8 1024 X 768 INTERLACED MONITOR

1:1 ASPECT RATIO

0.28 DOT PITCH

256 COLORS FROM 282,000

8/16 -BIT CARD HAS 512K VIDEO RAM
EXPANDABLE TO 1MB

VGA-PKG-1024+ $469.95
VGA-PKG 640 X 480 VGA PACKAGE $349.95

MORE MONITORS...
NEC-3FGX NEC MULTISYNC 3FGX
VGA -MONITOR VGA MONITOR

$749.00

$2MONO -VGA PAPERWHITE VGA MONITOR $191,99:9955

JDR-AMBER 12' MONO -AMBER SCREEN $89.95

2400 BAUD MODEM 54995
 2400/1200/300 BPS INTERNAL DATA MODEM  FULL HAYES
AT COMPATIBILITY  INCLUDES PROCC4AM SOFTWARE

MCT-24I $49.95
PCEM7296 INTEL 9600 BPS EXTERNAL $499.00
PCCB6201 INTEL SATISFAXTION FAX/MODEM $399.95
VIVA-24MNP 2400 BPS EXT MODEM W/MNP $149.95

Se/tuew9 epee 4zwee /979

JDR Microdevices®
BUY WITH CONFIDENCE FROM JDR!

 30 -DAY MONEY BACK GUARANTEE

1 YEAR WARRANTY MMC
 TOLL -FREE TECH SUPPORT

SOLDER STATION
60 WATTS, THERMOSTATICALLY
CONTROLLED HEAT FROM 200-90OI F

'1F AND 1.0 GAUGE

SOLDER GUN, GUN REST
8 COOLING TRAY

LEDS  REPLACEABLE TIP

168-3C $59.95

SOLDER/DESOLDER
STATION

OIL -FREE VACUUM PUMP

REPLACEMENT PARTS AVAILABLE

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

XY9998D $399.95

$5995

$39995

KESTER SOLDER
60% TIN / 40% LEAD IN 1 LB. REELS.

SLDR-025 0.025' DIA. $9.95
SLDR-031 0.031" DIA. $9.95
SLDR-050 0.050' DIA $9.95

CONDUCTIVE PE

 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 TEL AND CMOS ICS,
DYNAMIC AND STATIC RAM
 TEXTOOL 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-IMUP $499.95
ADAPTOR PROGRAMS 4 EPROMS AT ONCE
MOD-IM UP-EA $99.95
HOST ADAPTOR CARD AND CARLE
MOD-IMAC (REQUIRED FOR OPERATION) $29.95

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

11101:1.11AEP 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 8 CABLE $29.95
'NOTE: REQUIRES MOO -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)

MOD-MPL-SOFT I 999.95

UNIVERSAL PROGRAMMER

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

MOD-EMUP $699.00

JDR Microdeviees JDR the JDR logo and the MCT logo are registered rademarks of JDR MICRODEVICES. INC Modular Carrot
Technology is a trademark of MDR MICRODEVICES INC Copyright 19/C JDR MICRODEVICES.
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12,000 IN STOCK
AT PRESS TIME!!

SURPLUS
SALE

WE HAVE AVAILABLE OVER 125,000 SURPLUS PLUG-IN WALL ADAPTERS.
THESE ARE ALL BRAND NEW IN A WIDE RANGE OF VOLTAGES AND
CURRENTS IN BOTH AC AND DC OUTPUTS. WE ALSO HAVE 220/240VAC
ADAPTERS AND DUAL OUTPUT VOLTAGE POWER SUPPLIES. PHONE OR FAX
US FOR OUR LATEST ADAPTER CATALOG OR CALL FOR AVAILABILITY
AND PRICE QUOTE ON YOUR NEEDS. WE ARE ALSO INTERESTED IN
PURCHASING YOUR EXCESS ADAPTER INVENTORY. CONTACT US TODAY!

SPECIAL PURCHASE!
12VDC/100ma WALL ADAPTERS

Panasonic
R

2.1mmID/5mmOD plug

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 w_11 key 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.

CIRCLE 277 ON FREE INFORMATION CARD

EA/5000

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

SURPLUS
TRADERS
P.O. Box 276
Winters Lane

Album, Vermont 05440
514-739-9328
(Fax 514-345-8303)
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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 to hold the most unbelievable Stanley LightMaker sale ever seen
to sell top quality Stanley LightMaker products at extreme law prices. in the history of home automation.

Mobile Control & Base 1 Lamp Module 3 -Prong Appliance Motion Detector with Floods
8 -button handheld remote done in sleek - -,-', Detects motion, turns on floodlights

, I Plug -1n lamp module controls '!, 0 Module ,

1990's styling, Transmits RF signal up ":. ,'Ll. ..
I. incandescent lights up to e Plug-inapp iance module rated - , and sends up to four X10 on signals.4,\:, ir....,to 100 ft. to plug-in base transceiver. Off- ':  ' - 500 Watt max. Off-white ''''' -ri 15A resistive, 500W lamps. 1/ ,. to modules located inside or outsidewhite cob,

'Ll'Vek the house. OFF delay (10 sec. to 35HCC-25f° ONLY $3749
.., , color. Only 672 modules reserved 3HP motors. Oft -white. 672

for this promo. so order soon! reserved. Limit 16. HCC-2550 min.), dusk/dawn and sensitivity adjustments. Detects
Limit

$ 99Power Timer / Radio HCC-2474 NLY $8-9-9 ONLY 9- 40 ft. a' 110° arc. Weatherproof. . Bulbs not included. 450
units reserved for promo

' Limit 8 HCC-2651 01\1LY $3999,....---001111 Programmable timer can schedule 4
lights and appliances up to twice a day.

Manual control of 8 devices.,Securily feature
for random on/off times. Delay feature turns oft selected
device at a later time... great for late night TV viewing!
AM/FM clock radio with alarm and snooze feature.
Illuminated ALL LIGHTS ON button. Attractive simulated

1-10ME

CONCEPTS
CONTROL Home Control  '"1 P

Turns on/off up to 8 lights and appliances
Has Illuminated ALL LIGHTS ON button
Also has DIM/BRIGHTEN and ALL UNITS
OFF buttons. Off-white color. 261 reserved -----. _ .

woodgrain design. Battery hackup 180 units reserved or promo. Limit 12for

$8ONLY 99tor promo. Limit 6.
HCC-2649 ONLY $349-5 STANLEY

Premier Home ControlMotion Detector & Base X-10 Compatible Home Cotrrols
._

;1 000 - Same features as Home Control (above).
Indoor/outdoor wireless motion r-----..,

-,--- Wall Switch Module,detector mounts virtually --- -

anywhere. TransmitsON signal ,,j )1 hi Replaces existing wall switch.
to base transceiver up to 66 ft. -"'' I. ,,,l, Controls incandescent lights up
away. Operates 24 hrs. or only after dusk. to 500 Watt max. Ivory odor
Sensitivity adjustment and variable OFF delay. button. Only 672 modules
Detects 40 ft. at 110'

ONLY
$4495,

now! Limit 12.
reserved for this promo, so orderarc. HCC-2653(above

WITHOUT BASE HCC-2652 s299,5 HCC-2475 ONLY $999

,-

,,

o

9

3 -Way Wall '..-

Switch Set
Replaces existing switches
controlling incandescent
light from 2 locations. Ivory
color buttons. HCC-2476

ONLY S12

7-',--- \ controls 16 devices. Handsome simulated
, '-'.:)woodgrain design with smoked flip -up

keyboard dust

cover. HCC-2549. ONLY '16494. -
Power Timer

-=.7-N.
Same f eatures as Power Timer/ Radio ''!

- '''
left) without AM/FM radio. '4.

ONLY $2495-
Limit 8 '''

HCC-2552

FreeHomeAutomationCoffeeMug Guaranteed Lowest Prices Order Requirements Immediate Shipment
Get this exclusive gift with every order! This Our incredible sales volume allows us to offer '1 00 minimum per order. We accept Mastercard, Most orders are shipped same day. Federalmug is great for drinking freshly brewed coffee you the lowest prices... guaranteed! We can Visa, Discover. check & MO. Overseas orders Express or UPS overnight air or second day airfrom your module -controlled coffee maker beat anyone's price! Call for details. payable in US funds. Call for warranty& return info. available upon request at additional charge.

TOLL -FREE ORDER LINE (ORDERS ONLY) INFO, PRICING & CUSTOMER SERVICE
VISA 1-800-CONTROL 0,,c ..c, 1 619_693_8887 MasterCard

Wireless RF Link X-10 Development Kit Motion Switch
Manufactured by Linear, this low cost RF link is Use to develop your own PC -based "smart" home Heath Zenith switch senses motion & turns on light.
ideal for wireless control of your own projects, automation system! Monitor status of home's Adrustable delay shut off. Great for hallways, base- by
your home & car alarm. and even X10 modules lights & appliances and make intellgent decisions ments, garages. laundry rooms, bathrooms. more. Popular
(with addition of HCC-284)! Set security code based on their on/off status. Develop a home Photocell adjusts for night-(..\NL''

'514"
Cellar

on transmitter& receiver, apply pawed° receiver, control system with IF -THEN logic even 1 -button only operation. HCC-6105 --"
& you're ready for wireless control! 100' range. macros! Add Stanley motion detectors to give tions

system input of room presence. Development PC to IR Interface Kit....--,TRANSMITTER: Tiny keychain software is interrupt based and includes compiled This kit is great for development of our owntransmitter is approx. half the library routines
& samPle C -language source code. infrared home control system' Allows your PC to..) height of a matchbox! Transmitter

"push buttons" on remote control! Combine PC.,'...Thas two buttons corresponding to Use with PC to Infrared Interface to develop a
based home automation with infrared control ofchannels 1 and 2. Includes two Lithium batteries, system which combines home automation and IR
your TV (volume, channel, etc), stereo, VCR, and-- control; any X-10 controller can control infrared
morel Ado whole -house IR repeater such as X-RECEIVER: Board level receivel*&) ,..,;:tAdd Voice Master Key, for voice control of the
10's P. oweenid. Use with Covox VoiceMasterKeymeasures approx 3" square! 40..; ome! Use X -10's Sundownerto give dusk/dawn
for voice control of your entertainment system'Requires power supply of 8 ' input to your system. Add PC voice mail for X-10
Combine with X- 10DevelopmentKitto allow any X-to 24 VDC or 12 to 18 VAC. control of your home from any phone in the world!
10 controller to control your infrared devices! UseTwo outputs (channels 1 and 2) can Requires IBM or compatible computer with parallel
with voice nail system for remote control of IR fromeach switch up to 300 mA at 18 VDC maximum to port. Includes TW523 module. adapter, interface nvteleph in the world! Possibilities are lint:less!ground. Directly activate relays, drive bulbs, more. cable, development software, demo program & a '

HCC-RF1 Set includes transmitter, receiver. technical info/data, HCC-523K ONLY '69! Remote control links to PC's serial port. Use the
and complete documentation, ONLY $39! Thermostat Setback SendIR program to transmit infrared signals (e.g.
HCC-284 X-10 Pnwerflash interface ONLY S19! The dos command SendIR TV MUTE WE mute theX-10 energy saver! Pays for :sett! Works with your

tv!). Write your software around SendIR or developNew! Leviton 6381-U existing thermostat! Installs quickly and easily. Use
from scratch using sample source code. Completein summerandwinter! BelowX-10 compatible. Switch controls motor speed

dealer tl HCC 2807
with interface. cable. development software, samPleONLY SP

(e.g. ceiling fan) and dims low voltage lighting! C -language source code, technical infcr'data and
Rated 500W incandescent; motors & transform- We have GE Homeminders! documentation. Requires remote control 'One -For-
ors 2/3 HP or 500VA. Whiteomy We believe we have the last '200 units in the All or 1-Oontrol)annd IBM orcompati6b9le, computer
r ivory. HCC-6381U universe! Originally sold for over $500! X10 with serial port .C -PC ONLY '69!

HCC-6291 Switch for fluorescents & appliances '48e compatible; schedule your hone on your TV! One-Far-A//Universal RemoteEnerlogic ES -1400e Pictoral display of rooms & devices (coffee maker
in kitchen, etc.) with on/off status. Remote phone Replaces " 2 remotes! TV, cable, VCR. 1' .1..*::

Intelligent X10 scheduler with 2 -way interface. interface, memo pad, security mode, message Fi, satellite converter. more! (Macro-. Fir_i7,
Monitors powerline and allows IF -THEN control. system. password protection, more. Complete sleep timers,. more. X10 compatible fr:::
PC may be shutoff once system is programmed! with infrared remote control, cables. & warranty. write en

used with HCC-3000. Lower'
,

HCC-RC5
Mg dUse with HCC-2653 Stanley motion detectors! Limited supply &going fast

ONLY $149 P "er! ONLY$7g"Powerful! New Model. ONLY '359 sn nrder now! HCCGE 1New Software I ,i- c. .ir,-:

Automation
New Edition!

David
Science,

INK,
and over 125

Req

Drapery
This X- 10
be used to

senses
be stopped
cycle. Motor
powers motor's
into an X-10
control.
savings &
close times
Sundowner.
close following
cool. In
following
away, open/close
in" appearance.
while watching
Schedule
to shut off
all drapes.
or end -user
off!" Manufactured
famous
Over 40%
HCC-DR

Book
"How to Automate Your Home'

Gaddis. Excellent! Reviews in
Radio Electronics, Circuit

& Electronic House. 150 pages
illustra-

ONLY $269$529 95

Controller
compatible quiet motor car,

control draperies and vertical
blinds. Installs
in minutes
Mounts on the
wall and takes

up the loop of the
irapery cord. Automatically

full open/full close. Can
at any point in open/close

has two AC one
"brains," the other plugs

module or receptacle for
Provides convenience, energy

security. Pre -schedule open:
and/or use with an X-10
In summer have drapes

the sun to keep home
winter have drapes open

the sun to warm house. When
to give home "lived -

Remotely close drapes
TV to reduce glare

a midnight ' sweep" command
all appliances, lights, & close
Slick for custom installerdemos.

home automation "showing
for Kirsch. the

name in draperies & blinds
off retail!
I ONLY 269

LOW PRICE GUARANTEE! DOUBLE WARRANTY! FREE GIFT!
CIRCLE 218 ON FREE INFORMATION CARD
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We Sell QUALITY PARTS We Have DISCOUNT PRICES We Ship FAST

E EC R n cs c . Rp.
LIGHT EMITTING DIODES FLASH UNIT

color / description cat# 100 1000 New compact flash
fliTi

STANDARD RED / diffused LED -1 10 for $1.50 .13 .11
assemby from a

_ /ME

JUMBO GREEN / diffused LED -2 10 for $2.00 .17 .15
U.S. manufacturer of \ --. -----

T 1 3/4 YELLOW / diffused LED -3 10 for $2.00 .17
cameras. Operates

..15
(5 mm` YELLOW point source LED -3P 10 for $1.20 .10 .07

-m -1j CLEAR / lights RED

on 3 Vdc and measures
2 1/2" x 1 1/4". Ideal for use as a strobe, warn-

source stubby LED -7 10 for $1.00 .08 .07
ing light or attention getter. Includes hook-up
gram. CAT# FSH-1

FLASHERS --.-A-01 ,,7 RED / diffused LED -4 $1.00 each .90 .80

Built in flashing unit. GREEN / diffused LED -4G $1.00 each .90 .80
10 for $35.00 $375

100 for $325.00 sack
T 1 3/4 (5 mm) YELLOW / diffused LED -4Y $1.00 each .90 .80

Electroluminescent
JUMBO LED HOLDER BLACK HLED 10 for 65c .05 .045

Fits all T 1 3/4 rni In
LED's 13

BACKLIGHTS
(5 mm)

MINIATURE RED / diffused MLED-1 . 10 for $1.50 .13 .11

T - 1 SIZE GREEN / diffused MLED-2 10 for $2.00 .17 .15

(3 mm) YELLOW / diffused MLED-3 10 for $2.00 .17 .15 11 11 U -I
SUB -MINIATURE RED / diffused LED -5 10 for $1.50 .13 .11

GREEN / diffused LED -5G 10 for $1.50axial 15 .13 .11

(.079" X .098) YELLOW / diffused LED -5Y 10 for $1.50 .13 .11

RECTANGULAR RED / diffused RLED-1 5 for $1.00 .18 .15 At last! A low cost electroluminescent glow strip
3.18 X 5.58 lA GREEN / diffused RLED-2 5 for $1.50 .27 .24

X 6.73" high YELLOW / diffused RLED-3 5 for $1.50 .27 .24
and inverter. These brand-new units were de -

signed to backlight small LCD TVs made by the

CABLE TIES
Citizen Watch company. The inverter circuit

changes 3 or 6 Vdc to approximately 100 Vac,
the voltage required to light the glowstrip. Lumi-

CAT APPROX. MIN. TENSIL COLOR MAX. 10 103 1000

LENGTH STRENGTH BUNDLE DIA.

TR-400 4" 18 lbs neutral 15/16" .30 $2.50 $15.00
TR-400B 4" 18 lbs black 15/16" .35 $3.00 $17.50
TR-600 6" 30 lbs neutral 1 1/2" .50 $4.00 $30.00
TR-600B 6" 30 lbs black 1 1/2" .50 $4.00 $30.00
TR-800 8" 50 lbs neutral 1 3/4" .60 $5.00 $40.00
TR-800B 8" 50 lbs black 1 3/4" .70 $6.00 $50.00
TR-1100 11" 50 lbs neutral 3" .70 $6.00 $50.00
TR-1100B 11" 50 lbs black 3" .80 $7.00 $60.00
TR-1500 15" 50 lbs neutral 4" $1.00 $8.00 $70.00

Heavy-duty 15" cable tie.
TR-1500HD 15" 120 lbs neutral 4 1/4" $1.50 $12.00 $100.00

nescent surface area is 1.7" X 2.25". The strip is
a salmon color in its off state, and glows white
when energized. The circuit board is 2.2" X 1".
Glow strip and circuitry can be removed easily
from plastic housing. Ideal for special lighting
effects and backlighting. Two models available:

Citizen# 91TA operates on 3 Vdc
CAT# BLU-91

Citizen* 92TA operates on 3-6 Vdc
CAT# BLU-92

LARGE

RECHARGEABLE BATTERIES (nickel -cadmium) $350 TYeac OUAN77h AVAILABLE
10 for $32 00  100 for $275.00

c_-_--
.

.,
I

, i '

' pr._!". -7:-
--ff"."'/ 200 ASSORTED PARTS

SIZE VOLT AMPERAGE CATO 1 -9 10 +

AAA 1.20 180 mAh NCB -AAA $1.50 $13.50
AA 1.20 500 mAh NCB -AA $2.00 $18.50 ,...---.-_

id

III' i 1

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
C 1.20 1200 mAh NCB -C $4.25 $40.00
C Heavy Duty 1.25 1800 mAh HDNCB-C $5.25 $42.50
D 1.20 1200 mAh NCB -D $4.50 $42.50
D Heavy Duty 1.25 4000 mAh HDNCB-D $7.00 $65.00

Strips of assorted parts. Each strip contains an
assortment of resistors, capacitors and diodes.
Each strip contains at least 200 parts.

CAT# GRABTR $2.00 per assortment

TOLL FREE ORDER LINES 1-800-826-5432
FAX (818) 781-2653  INFORMATION (818)

Minimum Order $10.00  All Orders Can Be Charged To Visa, Mastercard Or
California, Add Sales Tax  Shipping And Handling $3.50 For the 48 Continental
Alaska, Hawaii, P.R. And Canada Must Pay Full Shipping  No C.O.D. Prices

904-0524
Discovercard  Quantities Limited 
United States - All Others Including

Subject to change without notice.
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ITEMS of SPECIAL INTEREST
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

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 and a 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 curable, clear
plastic transport mechanisms. Recorded and bulk erased, the
record -protect tabs have been removed and therefore, need to be
taped over to re-record. Audiophi es 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!

CAT# C -600M
10 for $10.00

CASSETTE STORAGE CASE
Black, unbreakable plastic audio
cassette storage case.

CAT# CBOX 5 for $1.00 100 for $15.00

WIRELESS REMOTE CONTROL
For Nintendo"" Video System

CAMERICA "Freedom Connection" TM
Turns your wired NintendoTM cont-ol
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

Set of 4 AAA batteries CAT# BAT-4AAA $2.40 / set

D.C. Wall Transformers (all are 120Vac)

'107.  ) -

Style A Style B Style C

VOLTS
4 Vdc
6 Vdc
6 Vdc
6 Vdc
7.5 Vdc
9 Vdc
9 Vdc
9 Vdc
9 Vdc
9 Vdc
9 Vdc
9 Vdc
10 Vdc
12 Vdc
12 Vdc
12 Vdc
12 Vdc
12 Vdc
12 Vdc
14 Vdc
15 Vdc
17 Vdc

AMPS
70 ma.
200 ma.
200 ma.
300 ma.
400 ma.
10 ma.
200 ma.
300 ma.
300 ma.
300 ma.
500 ma.
1 Amp
500 ma.
100 ma.
200 ma.
200 ma.
300 ma.
500 ma
1 Amp
700 ma.
400 ma.
210 ma

PLUG STYLE
2.5mm co -ax
2.1mm co -ax
1.3 mm co -ax
2.1 mm co -ax
1.3 mm co -ax
battery snap
2.1mm co -ax positive
2.1mm co -ax negative
2.1 mm co -ax positive
2.5mm co -ax negative
2.5mm co -ax positive
2.1 mm co -ax negative
2.5mm co -ax positve
2.1mm co -ax negative
2.1mm co -ax negative
2.1mm co -ax positive
2.5 mm co -ax positive
2.1mm co -ax negative
none
1.3mm co -ax negative
2.5mm co -ax positive
none

CALL OR WRITE FOR OUR
FREE 60 PAGE CATALOG

WITH OVER 4000 PARTS!
OUTSIDE THE U.S.A. PLEASE SEND
$2.00 POSTAGE FOR A CATALOG

CENTER
negative
positive
negative
positive
negative

CAT#
DCTX-470
DCTX-620
DCTX-621
DCTX-632
DCTX-754
DCTX-8310
DCTX-920
DCTX-930
DCTX-932
DCTX-931
DCTX-950
DCTX-910
DCTX-1050
DCTX-1210
DCTX-122
DCTX-1220
DCTX-123
DCTX-125
DCTX-121
DC X-1470
DCTX-1540
DC X-1721

PRICE STYLE
$2.00
$2.25
$2.25
$2.75
$3.25
$1.50
$2.75
$3.00
$3.00
$3.00
$3.50
$5.00
$3.50
$2.50
$3.00
$3.00
$3.50
$4.50
$6.50
$5.25
$4.50
$3.75

C
C
C
C

C
C
C
C
C
C
C
C
C

C
C

C
A
C

C

TOLL FREE
PHONE ORDERS

1-800-826-5432

MAGNETS
FLEXIBLE SELF-ADHESIVE

MAGNET STRIP

r
Flexible barium ferrite magnet strip with

adhesive back. Peel off backing to expose
adhesive. 8.1" long X 0.5" wide X 0.125" thick.

Can easily be cut into smaller pieces.
CAT# MAG-8 $1.00 per 8.1" strip

10 for $8.50  100 for $75.00

POWERFUL
MAGNET

Powerful neodymium rare-earth magnet. Origi-
nally for use in permanent magnet d.c. motors.

Irregular in shape. Approximate dimension:
1 1/4" x 3/4" x 1/2" thick.

WARNING - Don't put your hand
between magnet and metal objects.

CAT# MAG-2 $7.50 each

MINI MAGNETS

Small, powerful -for -their -size magnets.
Rectangular - 0.48" X 0.25" X 0.08".
CAT# MAG-4 3 for $1.00

MAIL ORDERS TO:
ALL ELECTRONICS

P.O. BOX 567
VAN NUYS, CA 91408

CIRCLE 211 ON FREE INFORMATION CARD
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HOSFELT ELECTRONICS, INC.
INFRARED WIRELESS

REMOTE SWITCH

Mfg - Polenex

This two piece device (transmitter/re-
ceiver) lets you turn on/off lamps,

appliances or other 120 VAC units

(15 amp max), using 2 prong non -pol-
arized plugs. The hand held control
requires a 9V battery (not included).
Operates in line of sight up to 25 ft.
away.

No. 25-131 $8.95

SURFACE MOUNT
LED CHIP

.115" x .055" x .05" Thick
Lens Dia - lmm (.04")
Off - Clear / Lit - Green
Has gold plated mounting surfaces for
super conductivity.

No. 25-130 pk of 10/$1.00

SELF-ADHESIVE
RUBBER FEET 6E10 0

Round
Color - Black

1.19" Dia x .25" Tall

ED ED

No. 85-108 pk of 12/$1.00

OSCILLOSCOPE
PROBES

DC to 60 MHz, 1:1 switchable 10:1

max. input 600 Vp-p.

No. PP -80 $15.95

DC to 100 MHz, 10:1. 9M ohm/14 pF,

max. input 600 Vp-p.

No. PP -150 $29.95

SP

3 CONDUCTOR
LINE CORD

6 ft. 7 in. - Black
18 AWG/3 Cond - SJT

0.D. - .315"

No. 60-171 $2.59

TWIN BIT

4: c) C-'71-(iaLL.1

1-7/8" long x 1/4" dia

#2 Phillips on one end
#6 (1/4") slot on the other end

No. 54-107 pk of 4/$1.00

ROSIN CORE 4=>
SOLDER

Meets Fed Spec QQ-S-571E
.031 - 21 Gauge

60% tin - 40% lead
One Pound

No. 46-127 $6.95

4 PIECE
MICROPROBE SET

r

Set includes 4 couble ended
probes about 6" long

No. MPS $5.00

CLEANING BRUSH
mact,40

ofelgX

4" L x approx 1/4" Dia
This tapered cleaning brush has nylon
bristles. Comes in a pack of 3.

No. 80-213 $.29

10 AMP
SOLID STATE RELAY

Mfg - Douglas Randall
Mfg # - JD1OBNZ
2-1/4" x 1-3/4" x 7/8"
Control Voltage: 3-32 VDC
Load: 10 amp @ 20-300 VRMS

Non -zero crossing for lamp dimming

or heater control applications.

No. 45-258 $9.95

12 VDC @ 500 mA
ADAPTER

coax's' olug

Mfg - Panasonic
Mfg # - KX-A11
2" x 2-3/8"
Input: 120 VAC @ 60 Hz 12 W'--1-5/8
Output: 12 VDC @ 500 mA

6 ft wire has a gray tracer. The

center is negative for polarity.
Right angle coaxial plug: OD - .215",

ID - .077".

No. E -1760-W White $1.99

12 VDC
BRUSHLESS FAN

Mfg - Motor -One
Mfg # - DO6T12LWS
Size: 2-3/8" Sq x 1" Deep
12 VDC, 90mA, 1 watt
12 CFM, 3500 RPM
5 Blades
Two 14" color coded leads

No. 26-167

UNIVERSAL ADAPTER
POSITIVE POLARITY

D - 2"
W - 1-7/8"
H - 2-3/4"

Converts 110 VAC to 6, 7.5 and 9 VDC.
Current is rated at 300 mA. Features
a polarity reverse plug and 5 univer-
sal plugs on a 6 ft. tracer cord.

$3.95 No. 56-166 $2.95

FREE
112 PAGE CATALOG

CIRCLE RESPONSE
CARD

TO PLACE YOUR ORDER visA]

CALL TOLL FREE
1 8 0 0 5 2 4 6 4 6 4 2700 SUNSET BOULEVARD

STEUBENVILLE, OH 43952or Fax 614-264-5414 MAIL ORDERS ALLOW $3.75 SHIPPING

481 CIRCLE 276 ON FREE INFORMATION CARD



Amazing Pocket Reference!
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tables, maps, formulas, constants & conversions $9.95fits in your shirt pocket! ( 3.2" x 5.4" x 0.6")
ftodeet treireirectee ai all awe/

Electrical Plumbing & Pipe General Information
Electric Wire Size vs Load Rope, Cable, & Chain US & State Holidays
Wire Classes & Insulation
NEMA Motor Frames Steel & Metals Signs of the Zodiac

Flowers of the
Wire & Sheet Guages Geology Anniversary Names
Electric HP vs Torque Radio Alphabet
Resistor Color Codes Morse & TEN
Capacitor Color Codes Paints and Finishes

Glues, Solvents,
Paper Sizes (Intl)

Pilot Lamp Specs Military Rank
Fuse & Battery Spe.. Hardware State Information
RF Coil Winding Data Surveying & Mapping Climate Data
Wire Size vs Turns/Inch Time Zones of
Decibel Tables Tools Time Zones of

Air Water Telephone Area
World Airport

Automotive Weights of Materials Lost Credit Card
Airline 1-800Carpentry & Construction Welding Temperature

Chemistry & Physics Computers & Printers Sound Intensities
Body Weight

Math Computer ASCII Codes Wind Strength
IBkfa PC Error Codes Wind Chill FactorsMining & Milling IBM® Interrupts -I0 Map Firewood Comparisons

Money & Currency IBM® Memory Map Frequency Spectrum

Physical Constants 3200 Conversion Factors Sun & Planet

Detailed Index

Months

Radio

& Grade

of the US
the US
the World

Codes
Elevations

Phone
Phone #'s
Conversion

vs Height
Scale

Data

Codes

tr's

HOT OFF THE PRESS - IT'S HERE!LATEST INTELLIGENCE
Now, for the first time, the meanings of more than
phrases, abbreviations, and acronyms used in the
ligence, law enforcement, military, and aeronautics
have been compiled into one convenient, well -indexed
have a scanner or shortwave receiver, LATEST INTELLIGENCE,
James E. Tunnell will unlock a world of listening possibilities!

 Callsign Country Prefix Mystic Star Frequencies
 Red Cross Network  Pro Words
 TV, Audio, CB Frequencies  Security Clearance
 Aircraft /Country Codes  Country Codes
 Police 10 and 12 Codes  Secret Service

Fire Codes / Frequencies
Border Patrol Frequencies

 Repeater Frequencies

35,000 terms,
international intel-

communities
volume. If you

by

Basics

Frequencies

Pocket PC Ref
An incredible shirt pocket size reference book on IBM®
compatibles. If you're a PC service man, hacker,
general user, BUY THIS BOOK !!! It contains a wealth
find information that took 1000's of hours to collect.
Glover and Millie M. Yourg.

 MS-DOS® 5.0 Reference
 PC Industry Phone Book with over

2000 main and tech support numbers!
 Specs and configuration information

PC's and
hobbiest, or

of hard to
By Thomas J.

Ix over 1200 Hard Drives !!
 ASCII Codes, PC Error Codes $14.95I lterrupts-10 Map -Memory Map
 60286 Hard Disk Types

Printer Control Codes
 Cable Wiring, Modem Commands
 And MUCH, MUCH MORE

 Cellular Telephone Frequendes $16.95Civil Aircraft Markings
 Road Condition Codes
 US Military Bases / Frequencies
 Goodyear Blimp Frequencies

Description Quantity Price Each Total

Order $ USA Shipping & Handling Sub Total
$0 to $15.00 $2.00 Shipping & Handling (see table at left)
$15.01 to $30.00 $4.25 Sales tax (CO residents only), add 4.8% of Sub total+S&H
$30.01 to $100 $6.00
Canada orders add $1 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 #: Exp.Date: Signature:

PRIZM Resources, Inc., Dept 964, P.O.Box 557, Morrison, CO 80465
(303) 979-6054 Toll Free Order Line (800) 873-7157

CIRCLE 224 ON FREE INFORMATION CARD 48 J
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Express
InlernatIonal Inc

Ball and socket type grill
guides for attaching speaker
grill to cabinet. To use,
simply drill the appropriate
size holes in cabinet and grill
frame. Package of 12 pair.

#RD -260-367 $1 per Pkg

Grill Guides as es

Subwoofer Chokes
Super duty professional P.A. type
chokes. Capable of handling
500 watts of continuous power.
Air 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.

Part # Inductance
#RD -260-754 2 mH
#RD -260-755
#RD -260-756
#RD -260-757
#RD -260-758

4 mH
6 mH
8 mH

10 mH

Crossover Point (Hz)
4 ohm 8 ohm

318
159
106
80
64

636
318
212
160
128

Price
10.40
13.95
19.25
23.20
25.60

Pyle 15" Poly Woofer
15" poly woofer
with a 60 oz.
magnet and 2,
voice coil. Power -
handling: 100
watts RMS, 145
watts max.
VAS- 10.9 cu ft., OTS-.53, Is -30 Hz.
Frequency response: 20-3,000 Hz.
SPL- 98 dB 1W/1M. Impedance: 4 ohm.
Net weight: 9-1/2 bs.
#R D-292-070 $64rach

Pickering Headphones
We made a special
buyout directly from the
manufacturer on these
super quality personal
headphones. 1'
dynamic high velocity
element with strontium ferrite magnet.
Adjustable headband with foam ear
cushions. 5 ft. cord to 3.5 mm and 1/4'
adaptor included.

#RD -249-100
Palr

12", 3 -Way Speaker System
3 -way acoustic suspension loudspeaker
system. Attractive simulated light oak
veneer. System features a 12" woofer, 4'
midrange, and a 3' cone type piezo tweeter.
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 (0). Sold In pairs.
Limited availability.

#RD -310-060 $799P5air

Pyle 10" Poly Woofer
Long throw poly woofer with
poly foam surround for
superb low bass. 2" voice
coil, power handling: 85
watts RMS, 130 watts max.
f s- 43 Hz. Frequency
response: 25-3.000 Hz.
SPL- 95 dB 1W/I M. Impedance: 4 ohm. 40 oz.
magnet. VAS -1.8 cu ft., OTS- .34, OMS- 10.92,
DES- .35. Net weight: 8 lbs.

#RD -292-030 $45"Each

The Loudspeaker Design
Cookbook IV

This bock describes the "science"
of loudspeaker design, however
applying it is an "art". Using the
information in this book will yield
hundreds of possible variations in
speaker design, with some subtle
and not -so -subtle differences. 1991 copyright,
fourth edition. Author: Vance Dickason.
154 pages paperback.

#R D-500-035

LOUD
SPEAKER
DESIGN

$29rach

PARTS EXPRESS
340 EAST FIRST ST.
DAYTON, OHIO 45402
LOCAL: 513-222-0173

FAX: 513-222-4644

Honeycomb Tweeter
Unique tweeter with a
square diaphragm of
honeycornb material.
Diaphragm is 1" square.
Excellent dispersion.
13/16' voice coil.
Frequency response: 2,000-20,000 Hz.
Impedance: 8 ohm. Power handling :
25 watts RMS, 40 watts maximum. 4" x
3-1/4'. Limited availability. Net weight: 1 lb.

#RD -279-110 "Each
Onkyo Dome Tweeter

Original Onkyo 1" dome tweeter. Onkyo
#1W -388A used in Onkyo's Monitor -5 speaker
system. Aluminum voice coil former for heat
dissipation. Soft textile dome. Power handling
capability: 40 watts RMS, 60 watts maximum.
Impedance: 4.5 ohms. Frequency response:
2,000-20,000 Hz. Dimensions: 4-3/4' (L) x
3-5/8' (H). Net weight: 1-1/2 lbs.
Limited quantities.

#R D-279-100 $127.0
Headphone Extension
Original Teac display
packaged 25' coiled
headphone extension.
Limited availability.

#R D-240-051 $29E3ach

3" x 5" Speaker
Standard radio and
TV speaker. 16 ohm
impedance. 3 watts
maximum power
handling. Limited
availability.

#RD -299-115

Large Input Terminal
Large input cup with push
spring terminals and 4 lug
terminal strip on rear. Flush
mounted housing measures:
4' x 5-1/7 outside diameter.
4-5/8' x 3-1/16- mounting hole
required. Limited availability.

#R D-269-220 95tach

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 tweeter. Integral 2 -way
crossover with pushbutton terminals. 8 ohm
Impedance. Frequency response: 40-20,000
Hz. 40 watts RMS, 80 watts maximum power
handling capability. Sensitivity: 90 dB I W/.5M.
Dimensions: 8-1/2' (W) x (L) x 3-1/2" (0).
Hole dimensions: 7-1/2' (W) x 11' (L).
Net weight: 9 lbs. per pair.

List

#RD -300-036 $299 $9996Pair

Ferro Fluid
Pro -Tech faro fluids
commonly used on voice
coils to improve frequency
response, horease transient
and continuous power
handling capabifties and
reduce second and third order
harmonic distortion. It reduces the()
the impedance peak at resonance without a
significant reduction h SPL General purpose
fluid for tweeters and midranges only. 5cc bottle.

#RD -340-435 $995Each

Philips Tweeters

These tweeters incorporate a 3/4"
polycarbonate dome with a 1/2' high
temp term fluid cooled voice coil. 15 wafts
RMS, 22 watts maximum power handling
capability. 2 oz. magnet, 1,550 Hz.
Frequency response: 5,000-20,000 Hz.
1-5/8' round and 2" square.

#RD -279-150 (Round)
#RD -279-155 (Square)

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
handling : 35 watts
RMS, 50 watts
maximum. 2-3/4'
mounting depth.
Limited availability.

#RD -269-065 $12rach

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 coll.
1-1/2" diameter cone with
mounting tabs. Mounting
holes: 1-7/8" on center.
Limited availability.

#RD -279-120

Universal "L" Pad
Housing
Universal "L" pad
housing for high
or midrange
applications.
Dimension: 2-1/2'
square recessed knob.

#RD -260-263 5°CEach

15" 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, OMS- 3.96, DES- .21, OTS- .20,
SPL- 97.85 dB 1W/1M. Net weight: 11 lbs.

#RD -293-150 $49rach

Cabinet Carpet'
High quality cabinet carpet with no
backing so it easily conforms to sharp
corners on custom car and stage
cabinets. Easily cut and glued using
spray adhesive or latex contact cement.
Provides protection and good looks.
54" wide, and sold by the linear yard.

#RD -260-765 (Dark Charcoal)
#RD -260-767 (Med Gray)
#R D-260-768 (Jet Black)

$3"(Per Linear Yard 36" x 54")

 30 day money back guarantee  $20.00 minimum order  We accept Mastercard, Visa, Discover,
and C. 0. 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 lbs.  Foreign destination
customers please send $5.00 U.S. funds for catalog postage 



Parts
Express

International Inc

Power Cord
Super duty power cord.
14 ga., 3 conductor.
4 ft. length. Limited
availability.

#R D-119-010 $1 rach

12VDC, 800mA Adaptor
Fisher Price battery
charger. 120VAC input.
12VDC, 9.6W (800mA)
output. 6 ft. cord with
special connector.
Limited availability.

#R D-120-361 $35°Each

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.
White. Limited availability.

#R D-120-360 $25an'

Molykote 557 Lube
A wax -like silicon product in a
chlorinated solvent. The solvent
evaporates rapidly leaving a color -
free, almost transparent lubricating
film. Solvent may affect certain
plastics. Made in the U.S.A. by
Dow Corning. 13.6 oz. aerosol can.
Limited availability.

#R D-340-420 $1 Each

Replacement Antenna

Hinged 7 section antenna. 17 extended, 5-1/4'
collapsed. 3/16' threaded base. Excellent
antenna for portable radios. TVs, and more.

#RD -210-200 50Each

30 Watt Iron

Economical 30 watt Iro with replaceable
tip. Blue plastic handle. 120VAC.
A quality Iron at a reasonable price.
Display packaged.

#R D-370-010 $4 Each

Soldering Stand

Convenient weighted
soldering iron stand
with cleaning sponge.
Display boxed.

#R D-370-020 $495Each

Kester Pocket Pack
frrscif

Perfect tool box solder supply. The wire
feeds conveniently from the handy
dispenser tube. Pocket clip attached.
.031' diameter solder. .5 ounce
(approximately 15 feet).

#RD -370-050 $1 Each

PARTS EXPRESS
340 EAST FIRST ST.

DAYTON, OHIO 45402
LOCAL: 513-222-0173

FAX: 513-222-4644

Isotip Butane
Soldering Iron
The Ideal soldering Iron
for field repairs where no
AC power is present.
Operates for up to 100
minutes of continuous
soldering per refill. Uses
standard butane (not
included) available at
most stores. Tip
terrperalure 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 included. Limited one
year warranty.

#R D-370-235 $24rach

Test Clip
77 shielded cable.
3.5mm mono to two
clip leads. Limited
availability.

#R D-240-200

de.

Each

Monitor Power Jack
Standard corrputer
type monitor jack.
Limited quantity.

#RD -090-446 5Q
Each

Spray Handle
Fits most paint
and cleaner cans.
Limited availability.
#R D-340-371

75Each

Green Rectangular LED

.2' x .075". Green rectangular LED.

#R D-070-040 15:1 in 10

Chassis Mount RCA Jack

#RD-090-2819Min to

TNC Male Crimp -On
(For RG-59 and
RG-62)

#RD -090-1000
IP°1.

gee

Panasonic Type Antenna

Very popular dual antenna. Replaces many
name brand sets manufactured by Matsushita.
Five section dual, 38 extended with 20'
twin lead hook up wire.

#R D-210-050 $11ach
Alligator Clip
Heavy dutyalligator clip.
Manufactured by
Mueller, part *27.

#R D-090-872 19 Each

Outdoor Phone Jack
Heavy duly, diecast
aluminum housing
withstands the harsh
conditions associated with
outdoor use. Form gasket
under snap shut lid prevents
water leakage. Corrplete with mounting
screws. Limited availability.

#R D-150-030 $295Each

ITA78005
Popular TO -220 5 volt positive
voltage regulator. Current
handling: 1 amp. Manufactured
by Toshba. Replaces LM3407-5,
MC7805, ECG 960, and 7805.
Limited availability.

F-59 Connector
Popular connector for cable
TV systems. Full ferrule for
hex crimp. Securely holds vt."41.11,mip.
RG-59 cable.

#R D-090-355 22`E ach

Matching Transformer

;11.111410t**,
*AV WWI

Adapts 75 ohm coax to 300 ohm twin lead (or
visa -versa) at antenna or television. 5-90 MHz
UHFNHF. 3 capacitor PC board type.

#RD -180-010
496Each

#RD-TA78005 50tach
AGC Fuses

C:

Limitea avai a .

(

#R D-070-421 (.SA)
#R D-070-423 (.75A)
#R D-070-429 (2.5A) $316Per 100

Mini Headphone Ext.
Add 6 feet to your mini
headphones. Gives the
user added mobility when
listening to personal
cassette players.

#R D-240-090 95tach

8 Position Dip Switch,
Switch type (1E:
rocker, slide, toggle)
may vary, call.

12V, 2.3Ah
Camcorder Battery
Popular battery for use
with Canon, Chinon,
Curtis Mathes, G.E.,
Magnavox, Minolta,
Olympus, Panasonic,
J.C. Penny, Pentax,
PhHco, Quasar, Sears, Sylvania. Teknika
and other miscellaneous manufacturers.
Dimensions: 7.17' (L) x .94' (W) x 2.47 (H).

#R D-140-541 $3995Each

8 -Way Splitter
Zinc diecast Indoor/
outdoor splitter. "F" type
input and outputs. 5-900
MHz UHFNHF. 20 dB
(min.) port to port
isolation.

#R D-180-055

Cigarette Lighter Cord
Popular power cord
used on radar
detectors, portable TVs
and many other 12VDC
powered units. Heavy
SPT-1 cord (18 gal.
2.5mm DC coaxial
plug. 4-1/2 ft. length.
Limited availability.

#R D-090-918 70Each

3.5 Amp DC Power Supply

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,
6 amp surge. LED power indicator. Binding
post outputs. Net weight: 4 lbs.

#R D-120-500 $238°Each

Cordless Joystick Adaptor
Converts any Nintendo compatible joystick into a
wireless Infrared joystick. Simply plug joysticks into
the infrared transmitter and plug the Infrared receiver
Into your Nintendo control deck. You now have a
cordless joystick with a range of up to 18 ft. with no
noticeable degradation of playing speed.

#R D-130-3.57 $696Eaci

RF Remote Control Car Alarm
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
the remote, is not available, the system will be
armed automatically after the door is closed.
All hardware and wiring included.
Features:
Instant arrnrdisarm
Remote panic
Audble arming indicator

#R D-330-025

Switch sensing
Built-in motion sensor
1024 user programmable codes

$74°ach

CALL TOLL FREE

1-800-338-0531

FREE CATALOG

toot° MasterCard)

CIRCLE 278 ON FREE INFORMATION CARD
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1-800-344-4465 THE NUMBER THAT SAVES YOU MONEY!"

FIELD SERVICE KIT

The Legge Field Service
Kit permits repair tecnicians
to perform field repair on a
staticfree surface. Complete 4
with 2' x 2' work surface, I
wrist -band, 15' groundwith
1-meg ohm resistor and cIip.

$1 9Part No. 570-0001F 95 ea.

9600 BAUD FAX CARD
Microtek MFAX96P
Auto dial & receive
Background Operatic
Multi-page/Destination
Polling. Operates any Microtek 300 dpi
Scanner. Includes Fax Software. IBM PC.XT.AT
Compatible
Part No. 220-3109 $99ea

TEMPEST LETTER
QUALITY PRINTER
120/240VAC 49/63HZ ic.dy.
RS 232C/MIL-STD-18E
Serial Interface.Letter
Quality Daisy
Printwheel. Mfg. for Inteq by Qume
FACTORY REFURBISHED Model LOP -5100B
(AFP-7-T). 55 CPS Print Speed Wide Carriage

Part No. 220-3702 $1 49ea.

IBM PC/AT CASE
Genuine IBM Case
Full Size AT Case
Accepts Mini or oft
Full Size Motherboards
Slide -off Top. 8 Slot Frame
Made in U.S A.

Part No. 220-2759 $49ea
EXTERNAL DRIVE CASE
Operates with PS/2
models 25, 30, 50, 60
and 80. Operates with
Dos 3.3 on PS/2 models.
Allows Data Exchange
between PC/AT or PC/XT
and PS/2. Powers On with
Computer.
Part No. 220-2763F $2995ea

IBM PC/AT GUIDE TO
OPERATIONS
An ideal getting started guide
for beginners. Complete with
Exploring The IBM Personal
Computer Software. Learn the basics: -

keyboard commands, printer functions,
disk storage, dos, basic programming and
Funwriter a basic word processing package.

Includes IBM AT Diagnostics Disk.

9.95ea.Part No. 220-0073 sP
(IBM#6280102) Retail

MECI

ALARM BOARD -`"-tr-r.1
Great experimenting board.
24 lug and 6 lug terminal
strips, 8 relays, 8 slide 3.;."-7:7,f

switches, over 30 ICs, 4 '14r\

heatsinks, 2ft. four conductor telephone
line cord and many other parts. $3.95 $295
Part No.100-9990F (ea) (10+)

REGENCY TRAVEL
SCANNER
The INFORMANT.
Great for the travelers,
programed with frequencies for each state.
Includes DC power cord and AC adapter included.

79Part No. 660-0018F 95ea.

ROBOTIC EDUCATIONAL
KIT
A comprehensive introductory
course on intelligent
machines which encom-
passes robotics,Al,computers ;
and sensor systems.The
course has five units of text,a
sixth with experiments and,a
final exam kit.
Part No. 370-0006

t' 'o
.

$9.95ea

3 1/2" DISK DRIVE
360K Disk Drive
MFG. By:Mitsumi
Model No. M57BCL-1
Complete with mounting
bracket and two S&K switches.
Great for hobbyist and computer
buffs. 34 pin data connection 95 $7 95
and 4 pin power connection.

Part No. 220-3415F (ea) (5+)

PLASTIC PARTS BOX

15"x14"x5"

couteage 11111111111
Greatn torrstorunder

Part No. 580-9998F

k
51,1ivt\

$500$4.00
(ea) (10+)

POWER CORD
Very popular computer
and monitor power
cord. 18-3 cord.
6' long.

Part No. 630-0120F
$1.95 $1 .65
(ea) (10+)

3.5" SS DISKETTES

Complete with
labels. Formatts
to 720K.(DS/DD)
Order in lots of 10.

Part No. 229-7150F

1;X446,

39C 25°
(10+) (50+)

Mendelson Electronics Co., Inc.
340 East First Street  Dayton, Ohio 45402
800/422-3525  513/461-3525  Fax 513/461-3391

iqs41 1-800-344-4465
CIRCLE 290 ON FREE INFORMATION CARD

SOLDER TYPE
D -SUBS

PINS TYPE PART NO. 1-24 25+
9 Female 240-1100F 450 300
9 Male 240-1101F 450 306
15 Male 240-1093F 656 456
25 Male 240-1311F 656 506
25 Female 244-1206F 656 506
37 Male 240-1096F 856 656
37 Female 244-7300F 856 656

50 Female 244-7064F 950 756
50 Male 240-1098F 956 756

PLASTIC DB
HOODS

Part No. 240-1210F(9 PIN) 75e 550
Part No. 240-1458F(15 PIN) '(ea)

(25+)Part No. 240-1459F(25 PIN)

PLASTIC DB
HOODS

Part No. 240-1091F(9 PIN)
Part No. 240-1092F(15 PIN)

75C 550
(ea) (25+)

14AWG HOOK-UP WIRE
2 Conductor(red & black)
with PVC jacket(black). .i.41:11114111111111111

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. 179__ 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
CABLED =am
78%, 75 ohm, PVC.
Easily separated
for single runs. 1-9 10+

Part No. 630-0861 F(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.

Part No. 600-6108F

LOOK FOR -3 ANND SAVE!!

$2.45 $1 .95
(ea) (10+)

STORE HOURS a 30-5 001Eastem Time) Monday Pau Saturday
IBM PDXT Is a recksIered trademark of IBM Corp.
TERMS MASTERCARDNIS/k DISCOVER. CHECK or MONEY ORDER
(Checks allow Iwo weeks for clearance .I
Ohio residents add 6 5% Slate lax.
St$opmq $$$$$nn,UPS Chart Rale . $2 00.00 52 9011ac8 IA 00 If ordering COD,

$20.00 Minimum Order
turns at ter 10 clays sub,ecl to a 20 .c ter, must have RAr,

es sulked to prior sale

Call or write for a free catalog.



COMPLETE FCC LICENSE PREPARATION
* General Radiotelephone Operator's License
 Radar Endorsement

 MORE MONEY?
 A BETTER POSITION?

 EXCIlYNG CAREER
OPPORTUNITIES?

AN FCC LICENSE
MAY BE YOUR ANSWER

PUBLICATIONS

The FCC License Specialists

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 companies 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 possibilities. After a six-month training period,
you may earn $45,000 to $55,000 for an eight -month year. If you
are really sharp in electronics, you can take a test that qualifies you
to become 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 a six-month year. Does this sound
good? All you need to get started, is the SECOND CLASS
RADIOTELEGRAPH LICENSE. To assist you in reaching
that goal, we have produced, "The Radiotelegraph Package".

WHAT OUR SATISFIED CUSTOMERS
ARE SAYING

"Your STUDY QUESTIONS WERE NOTHING SHORT OF
OUTSTANDING...Thank you for writing such a complete course." - E.J.,
Lemon Grove, CA

"I was so well prepared that I ACTUALLY ENJOYED TAKING THE TESTS,
while others I saw a round me were clearly floundering." - M.A.E., Waldorf, MD

"The day I took the test, EVERYONE WHO PASSED HAD YOUR MATE-
RIALS." - J.D., Puerto Rico

r

 Second C lass Radiotelegraph
* All Amateur Radio Licenses

We offer Home Study Courses for
ALL TYPES of FCC Licenses.

Formats include:

 TEXTS
 AUDIO CASSETTE COURSES

 VIDEO CASSETTE COURSES
 REGIONAL SEMINARS

WPT Publications
7015 NE 61st Ave.
Vancouver, WA 98661
(800) 800-7588 or (206) 750-9933

Please rush me a Free Catalog.

Name

Address

City

PUBLICATIONS

State
L
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AMAZING
NEW CONCEPT!

Mystery
Levitating
Device

Remember War of the Worlds? Objects float in air and
move to the touch. Defies gravity, amazing gift,
conversation piece, magic trick or great science project.
ANT1K Easy to Assemble Kit I 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

121 -DC for
Induction Fields  Pyrotechnic Effects

 Corona and Brush Discharge
Field Use or 115 VAC

For Laboratory Use
 Energizer for Neon Plasma Tubes

Experiments Using HI Volts DC:
 Plasma Blaster Driller/Cutter

 Anti-Gravity/Force Fields
 Ion Reaction Motors

 Lightning Generation
 High Ion Source

 Ozone For Air Purification
 Electrification of People & Objects

Particle Accelerators/Atom Smashing
 High Energy Capacity Charging

HVM7 Plans Complete System $10.00
HVM7K Complete System KIVPIans $149.50
TCL4K Tesla Coil Only KiVPIans $79.50
115119AC Wall Adapter for 115AC $9.50

I ,

Solar Power! All New!
Free, Clean, Safe
and Plenty for All N

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,

Bug Zapper $29.50

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

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 .... $8.00 PFS2K Kit/Plans $49.50
Special Offer PfS20 Assembled reg $8950, $59.50

1;ce - At Last! Put your

favorite poster! Ready to use, safe and simple. Includes
26" red neon tube and special energizer.
PLUS20X, With Neon Tube $39.50

Neon

ELECTRONIC 11.1t
PRODUCTS and KITS

dz.

Shocker Force Field / Vehicle
Electrifier - Neat little 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 Build 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

Ion 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 Kit/Plans $69.50

Invisible Pain
Field Generator
Shirt pocket size electronic
device produces time variant
complex shock waves of intense directional acoustic
energy capable of warding ott aggressive animals, etc.
IPG7 Plans .... $8.00 IPG7K Kit / Plans $49.50
IPG70 Assembled $74.50

Homing / Tracking Transmitter
Beeper device, 3 mile range.
H001 Plans .... $10.00 HOD1K Kit/Plans $49.50

Listen Thru Walls, Floors
Highly sensitive stethoscope mike.
STEM Plans . . . $6.00 STETHIK KWPians $49.50

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 FMV1K 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
VWPil7 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
SPECIAL OFFER! Complete system including
extended play recorder. TAXP2Z . $99.50

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

with many more Items

FREE with Order,
Or Send $1 P&H

Sunglasses/FM Radio!

This high tech, all new device is
NEW!

a full range, tune -able FM radio
built in to a pair of sunglasses.
Great for covert listening of wireless
devices and regular entertainment.
SUGL1 Ready to Use, with batteries

1

$24.50

.0ift!
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 Eas to Assemble Electronic Kit . $19.50

Visible Beam Laser
High brightness red HeNe laser visible for miles.
Produce your own light show! Projects a beam or
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
LAS1KM Kit wl1mw Laser Tube, Class II . $69.50
LAS3KM Kit w/2.5mw Laser Tube Class IIIA 99.50

SALE! SALE! SALE! SALE!
Low Power 0.5mw HeNe Laser Tube with plans
to build a low cost visible red laser system. Great for
low budget science fair project! LATO5 .. $24.50

Laser Pen - Great for movies, drive-ins, even science
projects. LAPN1 Ready to Use $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 HSTO
headsets. Order I LLIST20 System, includes our
LATR1 Ready -to -Use Laser Gun She, LLR1K Special
Receiver Kit, and HS10 Headset, all for only $299.50

Visible Red Laser Diodes
670NM Toshiba. All new, full spec, with plans to build a
system. VRD1 3mw Laser Diode I Plans .. $49.50

VRD3 5mw Laser Diode I 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.

GPV10 Reedy to Use Viewer

$$29910..0050

$499.50

SD5 Plans .

SD5K Kit / Tube I Plans

6032A Tube / Plans to build your own ... $99.50

Order by Mail,
or by 24 Hour

Orders -Only Phone:

800-221-1705
48Z



NO MICHIGAN

CALLS ACCEPTED B & S SALES
CONVERTERS

5 10 20
JERROLD-Volume-DONV $85 $80 $75
Descrambler Compatible 99 Channel Capacity
Parental Lock Audio/Video Outputs
JERROLD-400-60 Channels 40 35 30
DRX-3-105

JERROLD-450-68 Channels 42 38 32
DRZ-3-105

JERROLD DRZ-3-A&B 69 65 58
For Dual Cable Systems

EASTERN 550-86 Channels 70 65 60
EASTERN 550-86 Channels 74 69 65
With Parental

ADD-ON SCRAMBLERS
5 10 20

PIONEER -3 (Super Combo) $75 $70 $65
TVT-3 Tri BL 65 60 55
FTB-3 TRI BL 60 46 42
SA -3 55 45 42
MLD-1200-2 34 29 24
OAK -2 or 3 45 39 35
SUPER PIONEER UNIT 145 140 135
Compatible wall Pioneer Systems

ALL IN ONE-CONVERTERS/DESCRAMBLERS
Note: Call for Availability

CRX6600-3-M Hamlin Systems
DRZ-3-DIC Jerrold Systems
DRX-3-DIC Jerrold Systems
SA8536 Scientific Atlanta
SA8580 Scientific Atlanta
STARCOM VI &VII Jerrold Systems
Z-TAC (all but PM Model) 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, I agree - all units are to be used or resold in compliance with Federal and State laws.
Signature Date

Name
Address
City State
Zip Phone No.

IT IS NOT THE INTENTION OF B & S SALES TO DEFRAUD ANY PAY TELEVISION OPERATOR AND WE WILL NOT ASSIST ANY COMPANY OR INDIVIDUAL IN DOING THE SAME.

46518 Van Dyke #101, Utica, MI 48317 (313) 790-7896  FAX (24 hours) (313) 739-6047

CIRCLE 234 ON FREE INFORMATION CARD 48AA
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-LASER
Complete Helium Neon Laser

From

Complies
with CDRH
Regulations

add
$10.00

for
S & H

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: 6.3 L x 2.2 H x 1.4 W inches.

0.5 mW Power Output Cat. #HNKD-10 $5900
1.5 mW Power Output 3 times the power as above!

Cat. #HNKD-15 $7500

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.

mW Module
2 mW Module
5 mW Module

1.6" x .63" dia.
Cat. # VDM-1
1.6" x .63" dia.
Cat. # VDM-2
1.8" x .63" dia.
Cat. # VDM-5

$7500

$11000

$16500

Toll free order line 800:722.0392for purchase only please:

FREE CATALOG
on these and other related items.

MEREDITH INSTRUMENTS
5035 N. 55th AVE., #5 I P. 0. BOX 1724 I GLENDALE, AZ 85301

Technical Service Line: FAX Line:
602-934-9387 602-934-9482

CIRCLE 222 ON FREE INFORMATION CARD

NOW
YOU CAN "SEE"

INVISIBLE FIELDS
AND AVOID THEM

Most homes and offices
have hot spots with strong
artificial electro-magnetic
fields, where chronic
exposure may cause
mental or physical problems. Even the EPA names these
fields as suspected carcinogens. You can reduce your
risk by avoiding these high -field areas.
The TriFielcfm 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. It also
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 unless pointed correctly and are
blind to radio/microwaves and electric fields, both of which cause biological
effects.

The TriFieldm meter reads all three types of fields numerically and with
a SAFE/BORDERLINE/HIGH SCALE, weighted proportional to effect on
the body. Thresholds are based on epidemiological and laboratory
studies. (While no absolute hazard thresholds have been established,
reduction of relative exposure is prudent.)

The TriFieldrm meter comes ready -to -use with battery, instructions, 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:

(CAMERA PHONEUAL TELEPHONE COMMUNICATION SYSTEM \

Sends TV pictures over
The phone line In Twelve Seconds

Capture's. any -TV Camara. Camcorder
VC -Ft. NTSC Video output and holdsthe display and sands on command
EAHANCE YOUR

COMMUNICATIONS
VIDEO CAMERA

TF1FPHONE

DISPLAYS ON YOUR OWN TV:
NORMAL TV 1-113E1 RESOLUTION BLACK AND WWTE SILL IMAGES
WITH A GREY SCALE OF 50 LEVELS MU RESOLUTION Cf
200x2425 MEL& TOTAL SCREEN RESOLUTION APPROXNATELY
scow POELS. DISPLAYS ,AA TFE VIDEO WUT OF YOUR VCR.

TEL. UIE

PHONVU

I I

VIDEO !WV!' Cf
MONITOR VCR
OR RF MODULATOR
(MONITOR REPLACES

TV

SHOWN AS AN
PrEGRATED
SYSTEM
TV. CAMERA,
MD TELEPHOPE
NOT INCLUDED

C.APERA ROPE:
MODEL SW I

RwaL

$249.95

EACH
$ 460.00 Fir Pi
PAL SYSTEMS
ADO s moo

ALSO AVAILABLE
Al KIT FORM

PHONE

PM C
and FAX Order (213) 827-1852

Electronics Box 11148
Marina Del Rey, CA 90292



DANBAR SALES CO.
870 W. CIENEGA AVE., UNIT 1, SAN DIMAS, CA 91773

(714) 592-2940 FAX (714) 592-9518
HEWLETT-PACKARD 853A/

HP 8558B

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

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,
2Oppm DC accuracy.

$795.00

TEKTRONIX 492 PORTABLE
SPECTRUM ANALYZER

50 kHz to 220 GHz frequency
range, amplitude comparison in
0.25 dB steps, 80 dB dynamic
range. Opt 01, Calibrated inter-
nal preselection. Opt 02, Digital
storage.

$7950.00

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.

SIEMENS TWT POWER SUPPLY RWN 223
Works with the above 1W1'. These are new

boxed tubes and power supplies.
These are sold as Surplus and aren't covered

under any SIEMENS warranty.

SPECIAL  $200.00 

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
different
test fixtures,
delivers up
to 220 watts,
2 or 3 lead
devices.

$3250.00
TEKTRONIX 465B

Portable Oscilloscope, 100 MHz
BW, 5 mV/div sensitivity, 2 nS/
div sweep rate, delayed sweep.

$825.00

TEKTRONIX 475

Portable oscilloscope, 200 MHz
BW, 2mV/div sensitivity, 1 nS/
div sweep rate.

$900.00

TEKTRONIX 577 D2

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.

$1 22 5.0 0

TEKTRONIX 7904

500 MHz oscilloscope with the
following plug ins: 7A24, dual
trace amplifier. 7A26, dual trace
amplifier. 7880, 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 profit!!
Why spend S10,000 or more on comparable system? Our Laser
Show Designer 100 Package uses the latest computer and scanning
technology to bring to you the best affordable laser light show ever.
Create animations. 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 light shows
like the pros!

S2900.
VHS Video $15.00 (+$5.00 shipping)

5mW Visible Laser Diode Module
Thanks to technological breakthroughs in laser miniaturization and
the increasing demand for such components. we now have the most
economical. quality. laser diode system ever.

Wide Range of Applications
* Pointer / Gun Sights
* Light Shows
* Medical Equipment
* Alignment Sytems

* Project Building
* Surveying Systems
* Educational Equipment
* Holography

SPECIFICATIONS

Output power after lens adjustable 0.1 to 4.5mW
1 25 in. 60ft. typical
adjustable focus!

Input Power 2.7 - 5.0 vdc @ 60mA typical
Dimensions 1.5 in. x 7/16 in diameter
Polarization linear, up to 375:1

Beam Diameter

4.5mW Laser Pen (5.25" x 5/8" diam.) only $169.00
Holography Kit (requires laser) $56.00
1 mW He-Ne tube (9.5" x 1.25" diam.) . $19.00
Power Supply for above tube (req. 9 vdc) . $37.00

FREE CATALOG

Midwest Laser Products
P.O. Box 2187 Bridgeview, IL 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. R. Res. include 7' sales tax. C.O.D. orders add $3.00

CIRCLE 251 ON FREE INFORMATION CARD

MS-DOS EPROM
PROGRAMMING SYSTEM

NEEDS NO INTERNAL CARD
EPROMS (24, 2S and 32 pins)
2708,2758, TMS2716*, 2716
27C16, 2516, 2532*, 2564*
68764*, 68766*, 2732, 2732A
27C32, 2764, 2764A, 27C64
27128, 27128A, 27C 128
27256, 27C256, 27512
27C512, 27513*, 27C011*
27C010, 27C 1001 (1 MEG)
27CO20, 27C2001 (2 MEG)
27C040, 27C4001 (4 MEG)
40 PIN EPROMS I. 2 & 4 MEG
27C210*, 27C220*, 27C240*

FEPROMS
2804,2816A, 28C16
2817A*, 2864A, 28C64
28256, 28C256, 52613"
MicroControlkrs
874IA", 8742", 8748(H)*
8749(H)* 8751*, 87C5I*
8752*, 87C52*, 8753*, 8744*
68705*, TMS7742*
Dipolar Proms
82523/123*,745188*,27519*
*ADAPTER REQUIRED
Diagrams included with manual
Assembled adapters are available

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
*SUPPORTS 8, 16 & 32 BIT DATA FORMATS INCLUDING WORD SPLIT & DOUBLE WORD
*READS AND CONVERTS INTEL HEX, MOTOROLA S -RECORD AND BINARY FILES
*HARDWARE PROTECTED AGAINST DEFECTIVE AND INCORRECTLY INSERTED DEVICES
"NO SOFTWARE INSTALLATION NECESSARY - PROGRAM TOTALLY SELF CONFIGURING

SYSTEM SOFTWARE COMMANDS
' PROGRAM EPROM(S)
FROM DISK FILE

' READ DISK FILE INTO
BUFFER

"READ EPROM(S) INTO
BUFFER

*SAVE EPROM(S) OR
BUFFER TO DISK

'PROGRAM EPROM(S)
FROM BUFFER

*COMPARE EPROM(S)
WITH BUFFER

' COPY EPROM(S)
'VERIFY EPROM ERASED
"SELECT BUFFER EDITOR
' SELECT DEVICE TYPE
' DEVICE CHECKSUM
. SET BUFFER (0, I, 2, 3)

PLUS AN INTEGRATED BUFFER EDITOR WITH 18 BYTE LEVEL COMMANDS 1
SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK
CONNECTING CABLE, OPERATION MANUAL & SOFTWARE $289

SOFTWARE AVAILABLE ON 3 1/3' OR 1/4" DISK (PLEASE SPECIFY)
CALL ABOUT OPTIONAL ADAPTERS -A SOFT TRAVEL CASE IS AVAILABLE FOR 519.00

VISA

ADD S5.40 FOR SHIPPING

TO ORDER SEND CHECK, MONEY ORDER, WRITE OR CALL:

ANDRATECH
P.O. BOX 222

MILFORD, OHIO 45150
(513) 831-9708 ADD SIM FOR C.O.D.
FAX (513) 831-7562

WRITE OR CALL FOR MORE INFORMATION OR A DATA SHEET

MASTECARDR

 A
ELECTRONIC
COMPONENTS

Whether you order 1 part or
all 36,284...MOUSER stocks

and...can ship today!!
MOUSER also makes it easy to

do business.

(800) 992-9943
for our

Sales & Stocking Locations Nationwide

CIRCLE 279 ON FREE INFORMATION CARD
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HUGE YEAR END TAX
INVENTORY REDUCTION

SALE!!

Call C.S.T. 11986 RIVERWOOD DRIVE
MONDAY thru FRIDAY BURNSVILLE, MN

.41 L VA N 55337

8:00 AM - 7:00 PM

\Jr
BUY NOW!

& SAVE!

800-800-4582
FAX: 612-895-9454

1011

CABLE TV BOXES
CONVERTERS, DESCRAMBLERS & MORE AT WHOLESALE PRICES

-GUARANTEED STOCK-
DESCRAMBLERS

5 10 20
NEW TBI (IMPULSE MODEL) $85.00 $70.00 $55.00
TB - 3 OR 2 $65.00 $45.00 $40.00
FTB - 3 OR 2 $79.00 $55.00 $45.00
SA - 3B $65.00 $45.00 $40.00
SB - 3 OR 2 $55.00 $43.00 $38.00
OAK N-12 $49.00 $43.00 $38.00
'HAMLIN 1200 CH. 3 $65.00 $45.00 $38.00
TOCOM 5501 $149.00 $139.00 $119.00
EAGLE PD -3 $74.00 $59.00 $49.00
'ZENITH NO -FLASH $139.00 $129.00 CALL

CONVERTERS
PANASONIC TZPC 145
STARGATE 2000
STARQUEST E -Z550
STARQUEST E-ZV550 *volume
JERROLD DQN-5
JERROLD DQN-V7 *volume
'JERROLD DRZ-450
'SYLVANIA TEXSCAN 4040

(CH. 2, 3 OR 4)
'REFURBISHED AS NEW. CONVERTERS AVAILABLE IN CHANNEL

COMBINATION UNITS
'SCIENTIFIC ATLANTA
PIONEER
JERROLD BASEBAND
JERROLD DPV7-212
'JERROLD DP5-DPV5
'JERROLD DRX-3DIC
'JERROLD DRZ-3DIC
'SYLVANIA TEXSCAN 4040-DIC

(CH. 2 OR 3)
'OAK M35B (WITH VARI-SYNC,

ADD $10.00 PER UNIT)
'REFURBISHED AS NEW.

$75.00
$70.00
$70.00
$80.00
$85.00
$89.00
$59.00
$55.00

$65.00
$65.00
$65.00
$75.00
$75.00
$80.00
$49.00
$45.00

$60.00
$60.00
$60.00
$70.00
CALL
CALL
$45.00
$36.00

2 OR 3.

40 +
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

CALL FOR AVAILABILITY AND PRICING
$329.00 $299.00 CALL CALL
$329.00 $299.00 CALL CALL
$299.00 $269.00 CALL CALL

CALL FOR AVAILABILITY AND PRICING
$109.00 $89.00 CALL CALL
$124.00 $109.00 CALL CALL
$65.00 $59.00 CALL CALL

$44.00 $39.00 CALL CALL

MEI

OTHER PRODUCTS AVAILABLE: REMOTES: JERROLD, PANASONIC, HAMLIN, TOCOM, SCIENTIFIC ATLANTA.
INTERFERENCE FILTERS: CHANNELS 2 OR 3 / VIDEO TAPE ENHANCERS. AC ADAPTER& 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 QUANTIITY ORDERS
SB - 2 OR 3'S $28.00 IN 60 LOT OR LARGER QUANTIITY 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 LANE SYWAN SALES TO DEFRAUD ANY TELEVISION OPERATOR AND WE WILL NOT ASSISTANY COMPANY OR INDIVIDUAL IN DOING THE SAME.

CIRCLE 250 ON FREE INFORMATION CARD
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POWERHOUSE
Power Conversion and ComponentsSoftware

INDUCTOCAD II
DESIGN YOUR OWN MAGNETICS

FOR SWITCHING POWER SUPPLIES
' Design your own Power Inductors! Easy to use software allows quid

actuates designsincludes data bases for ferrites, powdered iron, tape

wound steel and E, Pot and torpid cores. Calculates copper and core losses,

flux swing ,temperature rise and more. Works with window like screens

on a PC . Write or call for demo disk! $2.00 plus handling. Refundable

toward purchase. $139.95
POWDERED IRON TOROID CORES

Mk:inmost. 52 material -Dixal power inductor cores @ 100KHz! -All

of these work with INDUCTOCAD 11

SWITCHING REGULATOR I.C.'s
5 pin TO -220

MC34166 3A 8-40V. Output, Adj > 80% Efficiency $6.75 ea

MC34167 5A 8-40V. Output, Adj > 80% Efficiency $10.95 ea

Complete data sheet with schematic included.

INDUCTORS for above, call for prices. capacitors below

60Hz TRANSFORMERS
120-240 Volt Primary's, P.C. Mount, UL Class 3

24V. CT output - 25VA ($19.95) and 15VA ($15.95)

10y. CT output - 25VA ($19.95) and I5VA ($15.95)

Low interwinding capacitance keeps glitches away!

COMPLETE POWER SUPPLY KITS
8 to 25 VDC input 5V 5A output 80% eff. KIT $31.95

14 to 40 VDC input 12V 3A output 87% eff. 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 4100KHz $0.99

6800uf 50V. 0.020 OHM ESR @lOOKHz $1.95

100uf 50V. 0.180 OHM ESR @1OOKHz $0.99

Need a power component? Can't find it? Call us!
Data sheets SI each, 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 upon written request. Send Orders

to: 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-5pm 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.

Toner Cartridge Recharge
Kits -Supplies -Service

Everything you need to recharge toner
cartridges used with Canon based laser
printers and personal copiers.
Use with HP: LaserJet, LaserJet II, 11D, IIP, III, IIIP

Apple: LaserWriter, LaserWriter IINT,IINTX, QMS:
Kiss, PS -800, PS -810, Canon: LB-P8A1,A2,I1, OKI, NEC, Ricoh, etc.
With our Kits -Supplies -Service you can start your own profitable
recharge business or just recharge your own cartridges.

Retal

Model
TR-300
TR-302
TR-304
TR-325
TR-370
4080
6000
9710
9730
8011-Blue/Br
8057
Felt-CX,SX
SS-CX,SX
DPP
EverDrumTM
C2094

Recharge Kits/Supplies Dealers Please Call
Recharge Kit for CX type laser printer engines. $21.95
Recharge Kit for SX type laser printer engines. $26.30
Recharge Kit for HP IIP (LPB-4) laser printer. $21.95
Recharge Kit for PC -10/12/14/20/24/25 copier. $25.50
Recharge Kit for Sharp Z-50/55/70 copier. $34.95
Replacement Toner Kit for Ricoh 4080 laser. $35.95e.a/6
Replacement Toner Kit for Ricoh 6000 laser. $14.25ea/6
200 grms of high quality black toner for CX. 59.95ea/12
250 grms of high quality black toner for SX. $12.50ea/12
200 grms of Blue/Brown toner for CX & SX.$22.95ea/12
150 grms of high quality black toner for PC. $10.95ea/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.

- Chenesko Products, Inc.
rinf: 2221 Fifth Ave., S4, Ronkonkoma, NY 11779
=Mg' Call: 516-467-3205, Fax: 516-467-3223

CABLE T.V.GMal
DESCRAMBLERS
SPRING SALE

QUANTITY

SB-3 Mention This

TB -3 Ad When

FTB-3 Calling

SA -3

20

39
43
44
44

JERROLD DPV CALL CALL CALL CALL
PANASONIC 87 74 69 65
ZENITH CALL CALL CALL CALL

1 5 10

60 47 42
77 53 46
78 55 47
78 55 47

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.
P.O. Box 34503
MPLS., MN 55434

NO MN. SALES We Ship
C.O.D.

9-5 10-2
Mon -Fri Sat

1-800-5351 43
CIRCLE 258 ON FREE INFORMATION CARD



STARTEK
FREQUENCY COUNTERS

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
operation 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 srARTEK 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
 9-12VDC AUTO -POLARITY POWER INPUT
 StarCab' ALUMINUM CABINET
 COMPUTER AIDED CIRCUIT DESIGN
 TOP QUALITY COMPONENTS
 100% ASSEMBLED IN THE USA

1 YEAR LIMITED WARRANTY

tbs. 
1.3 oil wsKILAINcv =WWI

1.11100IDC
"1" toffNY, at.

POP .0t 
saR

8,01mc.

1350
1 MHZ - 1300 MHZ

QUALITY & ECONOMY
(REPLACES #1500A)

$129

it, ?SW

ORDER NOW
SAVE UP TO

$30
CALL FOR DETAILS

M., WS

IJOWt Hi0i.
104, FIX 11,07V 00uNfin

rr.,nr'fl

+- Wirt

Oa.
WPM

mai morr  
.410

soronvoc.....0.

15-UHS
1 MHZ - 1500 MHZ

ULTRA HIGH SENSITIVITY
(REPLACES #1500HS)

$169

ACCESSORIES:
MCC -90
MTA-90
MP -110
MM207IC

BLACK VINYL ZIPPER CASE $12.00
TELESCOPING BNC ANT 12.00
PROBE, 200 MHZ, 1X -10X 39.00
CABLE FOR MFJ-2071208 10.00

CAL

1
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 simply the best
portable RF counters available today!

15-130
1 MHZ - 1500 MHZ

ULTRA HIGH SENSITIVITY
2 INCH BAR GRAPH

$220

54 GM2 FREQUENCY COUNTER

.1.0a
av ,:;

el St /9 AMAIN

:7 r1 1.1

2500

P.MRw
on Lt, Mi... I

 66aran
2500

10 HZ - 2400 MHZ
HI -Z INPUT  LO RANGE

HIGH SENSITIVITY
$210

ALL MODELS
IN STOCK
WE SHIP

SAME DAY !

STARTEK AVTIERIMA TIONAL we
398 NE 38th St., Ft. Lauderdale, FL 33334

cR

35-80
1 MHZ - 3200 MHZ

ULTRA HIGH SENSITIVITY
2 INC-I BAR GRAPH

$265

3.5 OHS .17.'04.1ENCY COUNTER

4411/011.E

11 I

+p ma

3500

46"Cdy

3500
10 HZ - 3500 MHZ

HI -Z INPUT - LO RANGE
HIGH SENSITIVITY

$250

ORDER FACTORY DIRECT
Orders & Information
305-561-2211

Orders only
800-638-8050

FAX 305-561-9133
TERMS: Shipping -handling charges for Florida add $4 + tax.
US & Canada add 54 ($4 min  $10 max). others add 150o of
total. COD fee $4 VISA. MC or DISCOVER accepted. Prices
& specifications subject to charge without notice or obligation.
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WE WILL T G F E!!!

A TRULY PROFESSIONAL STAFF WITH A COMMITMENT TO SERVICE!!!

%) es

MAGNAVOX MAGIC
Only 386 DX - 33 MHz w/130MB

1395
ONE YEAR

ON -SITE SERVICE

6414111160 NELL SPECIALS
B-200 Laptop

 80C88-8MHz - 640K- RAM
 (2) 3.5" - 720K Drives

 High Definition Super Twist LCD
 Nonglare Display

 640x200 CGA Resolution
 Parallel/SeriaVRGBI Video Port

 Rechargeable/Removable Nicad
Battery Pack  AC to DC Power Adapter

 Only 6.9 lbs.
 81 Key Keyboard  13"x12"x2.2"

 Includes DR DOS 3.41
by Digital Research

BONDWELL B310SL
Notebook Computer
 80386SL CPU  120MB 3.5" !toed

Disk  1.44 MB 3.5' Floppy Dsk
 4MB RAM Expandable to 8 MB

 80387 Coprocessor Socket
 16K Cache Memory  MS-DOS

 20MHz w/27.5 MHz Landmark Speed
 VGA Nonglare, Triple Supertwist

Backlit t.CD  6 C -Size Removable, 2.5
AH N,Cad Bat. up to 3 Hours of

0 aeration  640 x 480 VGA Compatible
 81 -Key. Full -Size Full -Stroke

Keyboard  Buitt-in 2400 BPS MNPS
V.42 BIS Modem

 Advanced Power Management
 PC Alarm System  Carrying Case

 13"x12.5's 2.1' 8.7 lbs

BONDWELL B330SX
Notebook Computer

 80385SX CPU  Coprocessor Sock
 25MHz yr/31 MHz Landmark Speetit

 60 MB 2.5° Hard Disk
 PC Alarm System

1 44 MB 3.5" Floopy Disk
 Carrying Case  MS-DOS

 2MB RAM Expandable to 5 MB
 VGA hiceqjlare, Triple Supertwist

Backlit LCD
 640 x 480 VGA Compatible

 81 Key, Full Stroke Keyboard
 10 C -Size Removable,

Rechargeable NiCad Battery Pack - Lip
to 6 Houns cif Operation  Built -1n 240¢-i

BPS Hayes Compatible Modem
 13.5*x11.1",i2.2'8.4Lbs

LESS THAN $2,595 LESS THAN $1,999
Call For NiliatitaskallidigibiEL- --SX-40, SX-60, SX

MONITOR MANIA
AT&T
Hi -Res  800x480 ;Tilt & Swivel

I lack & Wive Monitor INCLUDES AT&T 1024 -IP Card Si 3g

$
CCC-s1

90 Day Warran
Full One Year Warranty

From BONDWELL

Your
Cost

CCC-4460.61

List $1,079

$449

Works on all IBM Min's & Compati5les

f -5115.12 5109, 24.5105, Over 24 -CALL

NCR - 15" - Green - TTL List

with NCR - Monitor Card 640x400 $438
Save over 756"-
1 YEAR Warranty OCC4101.54 GCC14306S7

HARD DRIVE DEALS
External Floppy for Laclops

- Plugs into Parallel Port No

Interlace Card - Your Printer Plugs Into The

Backpack - Brand -1- $199

AT&T 40 1.48 Taps Madcap K11- Internal $198
OCC-8204.10

VERBERMINSMr".='
Formatted RLL 5 Ur  12 Rt. '28 MS -

I -UN Wartanty CCC$460.51

SEAGATE-ST-138R-32MB-RLL-3 1/2

SEAGATE-ST-238-30MB-RLL-51/4"-1121-IT
SEAGATE-ST-225-20MB-MFM-5 1/4*-IGHT

WESTERN DIGITAL-MFM-XT Cont. w/Cabiss

RLL Controllers for XT and Ars Available

6189
$179

$1c9

sea
CALLI

CCC for ST138,238225,WD -$103.115, S16150, S152.82, 650.26

Seagate Warranty - 90 Days - OEM Pulls
QUANTITY PRICING AVAILABLE - CALL

Fri -Sat: 10AM-6PM 0

*** PRIAMNERTEX V-170 ***
90MB -Formatted RLL  60108- Formatted MFM

28 MS Access Speed/Made in USA
Full Ht., Voice Coil Technology

 Brand New Pulls 6 Monti Warrarty

WESTERN DIGITAL - FILE
 30 MB HardCard Subsystem BRAND NEW
 8088 and 80286 Compatible am min Wei miss 11

 6 Month Warranty ONLY L 1199j
E - XTREE File and

NM NM 1
CCC-42C-1a

ectory Management Sof-mare w; PS -30 Purchase

40MB - Full lit - 40 - Seaga_e Pulls

ElMonth Warranty Brand New Condition ccoeuszse

COMPUTER PRODUCTS
- Computers -

 Acer Mos  Goldstar  JCC  Loading Edgs
 Quadrant  Magnavox  MIteutisN  NEC

 Packard Ball  Panasonic  Samsung  Slurp
 Toshiba  yvySE

- Laptops -
Bondweil  Goldstar  Leading Edge  Magnavox
 Mitsubishi  NEC  Packard Bell  Panasonic

 Samsung  Sharp  Texas Instruments  Zenith

-Monitors -
 AT&T  Goldstar  Hitachi  IBM

 Magnavox  Mitsubishi  NCR  NEC
 Packard Bell  Panasonic

 Samsung  Seim  Sony  Tatung  Zenith

-Printers --
 ALPS  Canon  Citizen  Diconix (Kodak). Epson

 Fujitsu  Hewlett Packard  IBM
 Mannesmann Tally  NEC  Okidata  Panasonic

 Salkosha  Taus Instruments  Toshiba

Electrified Discounters 30 -DAY MONEY

HOURS: Mon-Thurs 9AM-7PM (800) 671066 Shutout Avows Orders 8-8585
BACK GUARANTEE!

Full Refund of HARDWARE
Price on all Advertised Pioducts

Hamden, CT 06514
Catalog Saar With All Orders

FAX 203-248-8660
FAX ORDERS AND BIDS ACCEPTED, Mon -Fri 900 am 5 pm ES

Only Customer Service & Technical Surat (203) 287-1976 CD

jst arw. 7-

 Model HS331:03  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  Extended VGA Card

 1024 x 768 w/512K  Parallel, 2 -Serial,
Video Ports  Mouse  MS-DOS 5.0

GeoWorks Ensemble - Lotus V2.2 1-2-3
(GeoManager, GeoWrite, GeoDraw,
GeoPlanner, Geo Dex, GeoComm,
Banner, Solitaire, America Online)

Like New Condition
Ma navox Renewed

MONITOR MANIA
PANASONIC C-1381

14' - Multisync Color Monitor  1024 x 768
 Dot Pitch .28mm Non -Interlaced or
Interlaced Modes  Titt & Swivel Stand
 Full 1 -Year Warranty from Panasonic

 Like New
Condition
 Renewed

CC -C.3255 38

4 4 9

VISA
a ri.a
EXPIRE

Dealer Inquiries Invited
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PANASONI

Panasonic KA:p1 1,4
IF YOU WANT A 24 -PIN PRINTER AT A 9 -PIN PRICE

-240 CPS Draft  63 CPS
Epson Compatibility
t Buffer

 360x360 DPI Graphics Resolulio
 7 -Fonts  11.7' Narrow Carriage
 Paper Parking  PUSH-PULL Tractor
 Rear, Bottom, and Top Paper Feed
 20 Function Operator Panel Controls;;
 Parallel Interface
 16.7' W x 13.4'D x 5.2'H
 Factory Renewed ON
Full Facto 2 Year Warrant

24 - PIN WIDE CARRIAGE - INEXPENSIVE
- 192 CPS Draft 63 CPS LQ

arriage Paper -Parking
 PUSH-PULL Tractor IBM and Epson

Compatibility Original & 3 Copies
 7 Fonts - 2 Draft 5 Letter Quality
 20 Function Operator Panel Controls
 Rear, Bottom and Front Paper Feed
 Parallel Interface
 23.2'W x 15.7"D x 5.6"H

Factory Renewed
I Factory 2 Year Warranty ONLY

192-ur :31:5 NUJ  Narrow! 6 Font',
KX-P1180  PUSH/PULL Tractor* Rear, Bottom & Tap Feed &

Paper Parking  Factory Renewed
 Like New Condition  2 Year Warranty $129

cCG.4132.31
24 Pin - 192 CPS  63 NU). Narrow  6 Fonts

KX-P1124  20 Function Panel Controls PUSH/PULL Tractor
 IBM/Epson Emulation  Rear, Bottom, Font Feeds
 Parallel Interface  16.9"W x 14.1'D x 5.6"H
 Factory Renewed Like New Condition
 2 Year Warranty $219

Cec-K2632

HIGHSPEED - WIDE CARRIAGE - INEXPENSIVE
 330 CPS Draft 68 CPS NLO  9 -PIN Paper Parking
 16.5' Narrow Carriage PUSH-PULL Tractor  IBM and
Epson Compatibility  16K Print Buffer  Rea-, Bottom
and Front Paper Feed. 8 Fonts Parallel and Serial
Interfaces  23.2'W x 15.7'D x 5.6"H Factory Renewed

Full Factory 2 -Year Warranty $319
C.7.,C4327.1

11 Pages Per Minute w/Postscript
 2 MB of RAM  HP -II & Diablo Emulations
 39 Adobe Fonts  Factory Renewed
 Limited Quantity  1Year Warranty $1,595

dx...-exasso

All Panasonic Printers Are Factory Renewed
Laser Memory Upgrades - Toners - Cassettes

KX-P1695

KX-P4455
Laser

E WILL TRY TO BEAT ANY PRICE ON ANYTHING
FROM ANYWHERE!!!

A TRULY PROFESSIONAL STAFF WITF A
COMMITMENT TO SERVICE SINCE 198:3!!!

OW
Panasonic KX-P1124i

LOW COST - FULL FEATURED LETTER QUALITY
PRINTER!

- 300 CPS Draft 100 CPS LO
IBM and Epson Compatibi ity 7_
12K Print Buffer
11- Fonts - 3 Draft  8 Letter Quality
11.7' Narrow Carriage  Paper Parking
PUS -I-PULL Tractcr  Parallel Interface
16 LCD Operator Panel Controls
Rear Bottom and Front Paper Feed
16.9'W x 14.1"D x
Factory Renewed

ONLYFull Fa story 2 -Year Warranty

C=1:1 Noe =dm

8- PM HP COMPATIBLE LASER PRINTER

 22
(11 P

 HP La
 250 Sheet Letter
 8.5' x 14" Maxim
 512K RAM Expa
 17.3" W x 18.5° D x
 Parallal Interface, F
 Memc ry, Cassettes,
Toner Dptions Availanle

Full Factory 1 Y

Panasonic
11 PAGES PER MINUTE LASER  28 Internal Forts

. 2-250 Sheet Letter Cassettes
 Parallel and Serial Interfaces
 HP -II, Epson,

IBM & Panasonic Emulations
 300x300 DPI
 28"W x 17"D x 14.5"H
. 512K RAM Expandable to 4.5 MB
 5,000 Pages Per Month Duty Cycle
 Factory Renewed
 Like New Condition
- 1 Year Warranty

ONLY
 Like N ew Condition w/Full Factory Warrintles
AvOppie 7-7 tasmApiscamatsAyail

!Financing Available! Dealer Inquiries Invied
BACK GUARANTEE! bccc':Oxelit Cat Catch MOW.

HOURS: Mon-Thurs 9A M-7PM
Fri -Sat: 10AM-6PM
5066 Sherm4n Avenue Orders k800) 678 8585 Price on all Advertised Products '" Q"""

Full Refund of

Catalog Sent WIJI AB OrdenHamden, Cr 06514 ae.m
PAX 203-248-66130

r xPF,
n:C:'d"''t"f'P"::M7"'"n"'"'""""g""""ta'"t4E:kb:FAX ORDERS AND BIDS ACCEPTED!

Only Customer Service & Technical Support (203) 287-1976 CO VIS4
Mon -Fri 9:00 am - 5 prt EST
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WE SUY AND SELL
ELECTRONIC TEOT

EQUIP*MENT
10 DAY UNCONDITIONAL

RETURN POLICY

OSCILLOSCOPES
e k 453 50MHz $295
e k 454 150MHz....$450
ek 465 100MHz....$695
ek 475 200MHz....$995
ek 485 350MHz....$1,495

Tek 2465 300MHz....$2,995
P 1710 200MHz....$595
P 180 series.50MHz.$295 with plug

Tek 5000 & 7000 series lab scopes
Tek plug -ins available

SIGNAL_GENERATORS
P 600 series....assorted.$295
P 8640B..512MHz $2,595
P 8640B..1024MHz $3 395
ruse Storke.0-1200MHz $795
avetek 3001.520MHz $1,095
P 8620A..assorted.from$1,095
P 8690 series.from $395

SPECTRUM ANALYZERS
P 141T Mainframe $795
P 8552B IF section $795
P 8553B 0-110MHz $685
P 85548 0-1200MHz $895
P 8555A 0-18gHz $1,_495

HP 8556B 20-300kHz $795

DISTORTION ANALYZERS
P 331A $350

HP 334A $850

ASSORTED
Tek 575 curve tracer $495
Tek 576 with fixture $3,395
P 651B oscillator $295

HP 654A oscillator $525
HP 5328A $395
HP 5300 series from $195
P 415E SWR meter $195

HP 3200B oscillator $250
P 745/746 cal system $1 595

HP 3406A voltmeter $550
P 200CD oscillator $100

HP 204 C/D oscillator $195
P 400EL voltmeter $195

TECH-SYSTEMS
PHONE: (800) 435-1516

FAX: (908) 774-1009

CIRCLE 265 ON FREE INFORMATION CARD

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 that have been taught for the local college, busi-
nesses, and industrial maintenance departments. You will find very
little of the information presented on most of these tapes in textbooks
or in any courses that you 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. 51 min.) $39.95
How to use a logic probe and logic pulsar $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 I. Includes

inductors, transformers. flybacks, pinball coils, solenoids $39.95
All about inductors and their failure modes. Part II. Includes

magnetic clutches, relays of all types, other devices (58 min.) $39.95
All about diodes and their failure modes. Includes rectifiers,

SCR's, Zeners, triacs, LED's (55 min.) $39.95
All about transistor failure 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.) $39.95

All about electrical contacts, connectors, connections and their
failure modes, common and uncommon problems, symptoms,
good cures $39.95

How to use the oscilloscope (to track down digital failures) $39.95
How to read schematics and use them for troubleshooting, Part I

Covers monitors, how to find monitor problems with wiring
diagrams, gives symptoms, where to look, covers both raster
scan and X -Y monitors (56 min.) $39.95

How to troubleshoot digital integrated circuits - includes micro-
processors, what goes wrong and how to find it, how to use the
best literature 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 hiring a dud $39.95

The best money making ideas I know. (For anyone contemplating
getting into the amusement or arcade business - Shows how
to do it right the first time.) (56 min.) $39.95

Videogame 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.) $39.95

OUR NEWEST TAPES
Job opportunities and money making opportunities

in electronics. (45 min.) $39.95
Pinball Theory (for arcade games). (1 hr. 29 min.) $39.95
Videogame Theory (for arcade games). (1 hr. 12 min.) $39.95
Troubleshooting and locating component failures. (1 hr. 10 min.) $39.95
Power Supplies - Linear and Switching. (42 min.) $39.95

VIDEO REPAIR SCHOOL
P. O. BOX 813 - RE

SELMER, TN 38375 (601) 287-1594
CIRCLE 265 ON FREE INFORMATION CARD



Rio
r -411111111111111111111111111k r

MII IF lai.741 tkik
ITEM HEPTN12 He-Ne LASER POINTER

Contains 1MW max. He-Ne laser, 12 VDC power supply, operates on 8 M
batteries. Completely self contained in an attractive glossy black pinciglass
housing. Dimensions: 151/2' x 1 Yr. Brighter than even a 5mW laser diode
pointer, due to wavelength difference (633nm, as comparW to 67)nm).
Manufactured by MWK Industries. Includes a 12 month warranty. Excellent for
presentations, lectures, etc. Requires 8 M batteries.

 BRIGHTER THAN DIODE POINTERS
 REALISTICALLY PRICED Retail price $140.00
 RUGGED CONSTRUCTION
 LONG He-Ne LIFETIME
 PROJECTS UP TO 1/4 MILE OUR PRICE $85.00

ITEM 3ANS2 INFRARED LASER DIODE
Sharp model LT020MDO, 22MD0 or
LT026MDO, 78-80 mA input, 780nm, 5
mW with glass Collimator. 2 different sizes;
3 r1f2'x1/2' and 1)(1 Invisible beam, good
for alarms or night time surveillance with
infrared viewer. Operates on 9 volt battery
and a &I resister.

OUR PRICE $40.00

ITEM OR2N3 SUPER
ECONOMY LASER
LIGHT SHOW

ou 2mW laser ight show inomporates a built-in 2mW max. output red He-Ne
laser, a 3' audio .put cord. The (ink produces an Infinite variety ci patterns
which *Lange constantly when music le fed into k from any storm system,
maximum inputd 50 watts. Dimensions; 10 5/8' x 33/4' x 3 7/8'.

OUR PRICE .$325.00

ITEM F30U2 BARCODE SCANNER
1x 1-9 mW He-Ne laser tube
lx LASER DRIVE power supply.

110/230 VAC Input
lx AC motor with pentagon aluminized mirror.
lx 12 VDC shutter
2x Infra -red LED's
2x Infra -red photo detectors
1x 1.5' speaker
2x small 2.9V lamps, red & green
lx r by r lexan lens
5x small front surface aluminized mirrors
5x V by 5' front-surflce aluminized mirrors
1: 1' by 2' X -Y adjustable front -surface

aluminized mirror
lx 1, 0/230 VAC to DC adjustable power supply

many parts for the laser experimenter, the best
value for the money!

$1000.00 VALUE

OUR PRICE $95.00

depending on
Parts list maliziu=

ITEM 63A LASER PLANS
Laser modulation and de -modulation using He-Ne. Transmit voice or data over
free space. Uses commonly available components. 6 pages.

PLANS $5.00

ITEM 64A LASER EXPERIMENTS
Demonstrate coherance, Wilms:bon, divergence, focusing, light show effects,
MU alignment, pipe laying, trerch cutting, optical alignment of sophisticated
lass systems, light sculpture. 9 pages.

PLANS $5.00

ITEM LC7 CO2 LASER SYSTEM
Bunning or cutting. 20-40 watt cc rilinuous duty, cost saving.

PLANS $20.00
ITEM RUB4 RUBY YAG, ND: GLASS SYSTEM
These high powered devices produce an intense pulse of optical energy capable of
blasting a hole through the hardest of materials. This is the device that started It air
and still finds a valuable niche in many of todays laser applications. Theory of
operation lends Itself to becoming a viable approach to the inevitable space age
'Buck Rogers Ray Gun'. Lasers produce a pulse of light capable of being seen from
the moon. A color temperature equivalent to many million degrees KeMn is
obtainable from this device.

PLANS $20.00

ITEM LSD3 HIGH SPEED OPTICAL DETECTOR
Is compatible with above laser systems, battery operated with basic rehAr1
optics. Ultrasensitive circuitry oetects nanosec pulses. Facsimile and expanded
outpAs.

PLANS $10.00
HELIUM NEON LASERS

HELM NEON LASERS ARE SVG,RER AA0 LESS EXPBVSIVE PAN VISIBLE OWES

TUBES! NEW WITH 6 MONTH WARRANTIES
GOOD FOR LEVEUNG, POINTING, EXPERIMENTS, ETC.

.4 to .9 mW tubes - 5 to 6 inch long 1" dia. $19.00

4 to 6 mW tubes - -4' long 1.5" dia. $50.00

12VDC power supplies for above fromS40.00

WE HAVE THOUSANDS OF He-Ne LASERS
AND POWER SUPPLIES IN STOCK!!

G _OSSAR
mw Milliwatts (light power output)

Y. "rte = Helium Neon (red light)
ARGON = laser that emits a blue/green light
all= Nano Meter (wavelengh of light) (color)

ALL LASER PARTS ARE SOLD ASCOMPONENTS ONLY
WHEW ASSEMBLED THIS LASER MUST INCORPORATE THE SAFETY
REQUIREMENTS OF THE CENTER FOR DEVICES AND RADIOLOGICAL HEALTH OF
THE FOOD AND DRUG ADMINISTRATION.

INDUSTRIES Tai 1-800-356-7714
198 LEWIS COURT

CORONA, CA 91720 U.S.A.

PHONE (715) 278-0563 FAX (714) 278-4887

WE ACCEPT: VISA, MASTERCARD, C.O.D. AND PURCHASE ORDERS

CALL OR FAX FOR OUR 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
hardware. If you are a manufacturer of any such equipment, we are extremely interested in marketing your particular line of products through MWK
INDUSTRIES.

CIRCLE 253 ON FREE INFORMATION CARD
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BIG PROFITS IN
VIDEO REPAIR!
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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
shortage of trained techs to perform cleaning
and repair jobs on these popular
devices... Learn how you can start
your own highly profitable,
Home -Based video servicing
business...
And since up to 95%
of all VCR and
Camcorder
malfunctions are
due to a simple
mechanical or
electro-mechanical
failure, you need not spend
months or even years of
complicated study before
starting paid, professional
service work!
Let Viejo's Training Program show you how!

1-800-537-0589
24 HRS-7days a week
or mail coupon today!

VIEJO PUBLICATIONS, INC.
4470-107 Sunset Blvd., Suite 600

Los Angeles, CA 90027-6304
Yes! Fmk me your FREE OPPORTUNITY KIT today!

(Check appropriate box)
CI VCR Repair
CI Camcorder Repair
Ui Advanced VCR Repair
C21 Fax Machine Repair
0 Complete Training in Electronics
Name

Address

City/State Zip
Dept. URESi

CIRCLE 225 ON FREE INFORMATION CARD
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Wind Generators
Generator Rewinding
Welder Plans
Electric Scooters

1-3 ---1

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!!

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

MIXED -MODE
CIRCUIT SIMULATION

ENTER THE FUTURE OF ELECTRONIC DESIGN!

TopSPICE
The affordable,

True AnaloglDigitallBehavioral

Mixed -Mode Circuit Simulator for PC

Only
$159!

 Simulate circuits containing any com inatio 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 transforms and look -up tables.  Analog and
digital model libraries.  Graphics post -processor.

 Comparable to professional systems costing
thousands more!

PENZAR
DEVELOPMENT
P.O. Box 10358
Canoga Park, CA 91309,

To order your copy call
800.272.0674

Fax (818) 340-6316

(818) 594.0363



II

EK,It:pqRsEFt
WIRELESS FM STEREO BROADCASTER KIT

CAT. NO. SFM-11 $19.95
DC'S all new FM Stereo Transmitter
Kit is based upon the unique BA1404
Stereo Broadcaster Integrated Circuit
That Includes all the complex circuitry
to generate the stereo signal. The kit
ncludes the new special IC, a 38 KHz
crystal, circuit board, and all the small
components . This facinating project will provide many hours
of enjoyment as you re -broadcast your CDNCR/Cassette or
stereo broadcasts from your satellite system thru your high -
quality FM home or auto stereo system.

FUNCTION GENERATOR KIT ORDER FG2 KIT
$19.95

A grea pro ect to en ance your bench. This handy little func-
tion generator has a built-in buffer amplifier, a 3 -decade range
selector switch that covers 15 hZ to 25 khZ, output level con-
trol and function switch to select sine, square, or triangle.

ICL7106 EV KIT LCD DIGITAL
PANEL METER NOW $24.95
The ICL7106 EV Kit Is based upon a
3-1/2 digit ND converter that includes
all the circuitry to build a digital panel
meter. Operates from a 9-v battery.
Includes LCD, 7106 IC, circuit board
and small parts. Builder must add
resistors to expand to multi -meter

TOLL FREE ORDER
HOT LINE

1-800-423-0070

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

111111

nr

WITH TEC-200 FILM
JUST 3 EASY STEPS

1. Copy circuit pattern on TEC-200
film using any plain paper copier.

2. Iron film onto copper clad board.
3. Peel off film and etch.

ORDER TEC-200-10 FOR TEN

PC BOARD SUPPLIES
Copper clad boards
for use with TEC-200
22-250 3 x 6 $1.62
P1,36 3 X 6 2.03
22-260 4 X 6 2.27
22-261 6 X 6 2.88
22-263 6 X 9 4.08

POSITIVE PRESEN-
SITIZED PC BOARDS
22-330 2 X 4 $3.83
22-332 3 X 4 4.40
22-334 4 X 6 5.78
22-336 6 X 6 7.60
22-338 6 X 9 9.63

DC'S PARTS WAREHOUSE

UNIVERSAL DECODER (RE MAY 1990) ICs
CD22402E 7.95 CA3126 E 1.95 NE564 2.29
LM733 .99 74C00N .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

POWER SUPPLY KIT
PS -1 $16.99

utput of this power supply Ls con-
iniously adjustable from 1.2 to 25V
I C . The LM317T voltage regulator
rovides excellent regulation and
ipple rejection. Includes a 1 A
ransformer, PC board, LM317T, 2
inding posts, and all small parts.

MORE KITS
3 DIGIT LED DVM ONLY 3" X 3" READS 0 TO
100 V DC ORDER DVM3 $19.95
FM WIRELESS BROADCASTER FMI $ 9.95
8038 FUNCTION GEN. KIT FGI $ 9.50
SEQUENCER PROJECT SEQKIT $ 9.50

CHRISTMAS TREE PROJECT
Build this unique seasonal project and have
an unusual converstion piece. Powered by
two D cells, 17 LEDs flash in a seemingly ran-
dom fashon. Kit includes everything except
batteries. ORDER XMASKIT $16.95

DC ELECTRONICS

70 -WATT STEREO POWER AMP
35 WATTS PER CHANNEL

Now you can boos ylour low power car
stereo with the new PM -35 module kit. Each
module can provide up to 35 watts per chan-
nel whit operating from the vehicle s battery
Into a 4 ohm speaker system. New hi -tech
power op -amps are used in a unique circuit
to increase voltage swings, thus more
power.Additional modules can be used to in-
crease power to 100 or 200 watts/channel.

ORDER PM -35 KIT $19.95

UNIQUE IC's
NE602 $2.00
UGN3013 .98
ULN2429 1.75
ZN414 2.00
X R2206C P 4.75
XR2212CP 4.75
MAX232 5.40
ULN3330 1.50
ICL8038 3.85
ICM7226BIPL 23.50

TO ORDER FROM THIS PAGE CALL: 1-800-423-0070
SEND MAIL ORDERS TO:
PO BOX 3203 SCOTTSDALE, AZ 85271

CIRCLE 243 ON FREE INFORMATION CARD



The Electronics Lab
in a Computer!

't

r 4
41

111111111111111\

Testing an analog three -
stage amplifier with the
simulated oscilloscope.

48AN CIRCLE 249 ON FREE INFORMATION CARD



Electronics Workbench

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, and prototyping
circuits.

Includes:
 Analog Module with passive and active

components including transistors, diodes, and
op -amps; a function generator, an oscilloscope,
a multimeter, and a Bode plotter.

 Digital Module with gates, flip-flops, adders,
a word 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
Fax (416) 368-5799

 """

TO`

Testing a gate imPlementation of three aliferentfltp-flops

"Electronics Workbench is pretty amazing."
- ferry 'Pournelle, Ph.D., InfoWorld

66.
. 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."
-Jeff 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

Electronics Workbench Professional Version runs on any IBM AT or PS/2 or true compatible with 6i0 kB RAM; Microsoft -compatible mouse; EGA/VGA graphics; hard disk
Monochrome version also available. Macintosh Version (monochrome only) runs on Macintosh Plus or greate. All trademarks are the property of their respective owners.
Prices are in US dollars. Offer valid in the USA and Canada only.

INTERACTIVE

MS-DOS 3.0 or later.
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Be an FCC
LICENSED
ELECTRONIC TECHNICIAN!

<3 a

Earn up to
$30 an hour
and more!

I\
Learn at home in spare time.

- No previous experience needed!

No costlycostly school. No commuting to class.
The Original Home -Study course prepares
you for the "FCC Commercial Radio-
telephone License." This valuable license is
your professional "ticket" to thousands of
exciting jobs in Communications, Radio -

TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don't need a college degree to qualify,
but you do need an FCC License.
No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!

commie, PRODUCTIOIS
I FCC LICENSE TRAINING, Dept. 210

P.O. Box 2824, San Francisco. CA 94126
Please rush FREE details immediately!

I NAME

ADDRESS

CITY STATE ZIP

CIRCLE 212 ON FREE INFORMATION CARD
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Schematic
Entry Software
for the IBM PC
& Compatibles

$9900
ONLY

COMPLETE PACKAGE

* Easy -to -use schematic entry program for circuit
diagrams
Visable on -screen and pull down menus
Supports popular graphic standards, mice and printers
Powerful editing and drawing commands
Extensive digital, analog and discrete part libraries
In-depth, readable instruction manual
Over 100 screens of on-line help information
Software includes part building and netlisting
Add P.C. board layout software and routing software for
only '99" each

Write or call for FREE demo disk:VV
MENTAL AUTO MATI 0 N,
ORDERS/INFORMATION:
Send check or money orders to: Or Call

Mental Automation, Inc,
5415 - 136th Place S.E.
Bellevue, WA 98006

(206) 641-2141
WarlseCoare NSAVisa & MasterCard orders accepted!

LogicLabTM Explorer
The Soft Logic Bench

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 parts cabinet stocked with more than
thirty types of common 74LS-series ICs

 16-channe1,1-nanosecond logic analyzer
 Wire wrap board holds up to forty 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

Computer Products
3931 Edwards Road express order line - 1 (800) 423-4499 - orders only please

Cincinnati, OH 45209 technical support / information - (513) 531-4499
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Overstock Deals
Transistors 8 Modes
PN2222 GP NPN 20/100
1 144005 600 PIV IA 20/1.00
1 N4446 Signal 20/1.00
200 Volt @ IA 20/1.00
1000 Volt @ 1A 15/1.00
Crystal Oscillators
14.112 MHz Crystal Osc. ... 2.00
32.0 MHz Crystal Osc ... 2.00
Sockets, etc.
40 Pin, Low Pro IC Socket 0.15
DB25-P, RA PC Mount 0.30
34 Pin 2 Row Ribbon IDE 0.40
40 Pin RA Ribbon Header 1 00
125-10 Torr. Form 0.25
Snap -on RFI supp 2.99

Mouse Sale...
2 But. Logitech Ser $15.99

Pwr Supplies...
New heavy duty Ilnears...

ENyCCC 5112 - 5V 6A / ,2-,5v2.5A

'4 5-V X.11A DC
Your Choice $19.99

Tech Spra
Duster/Frew= rgey

Non-ftam., Non- as. Reg 95.40
Case (12 cans) 39.99

Zi
Bags

ppered, Lined,
Shoulder Strap, Black
#24 13.6 5.3.5. poc 8.00
026 12.8.4.5, wipoc 1009
*28 1501,5, w/poc 15.00
8'37 12.14.6, 2 poc 20.00

360K Diskettes
Zanith Labeled 100/19.99

HeathKits...
Genuine HeethkIt Kits - new
This is a one time opportunity
for these products only...
Data Line Protector Kit SK202
- Skill Level 1 - Easy beginners
kit to help protect your RS232 C
lines from voltage spikes and
static charge build-ups.

Blow-out prical 2.99
Baud Rate Analyzer Klt SK205
- Skill Level 1 - Displays baud
rates between 300 arid 38.4K -
Combination WF DB25
connector with selectable pin 2
or 3 configuration
60% off! $19.99

Terms and conditions of sale( (NO MINIMUM ORDER!) - Mail all orders to: Debco Electronics. Inc.
4025 Edwards Road, Cincinnati. Ohio 45209 or caN, toll -free - 1 (800 423-4499 or (513) 531-4499 - We

accept cash, checks, money orders funds only), VISA, DISCOVER and Mastercard - UPS ground
shipping- $5.00 1st. lb. .50 each additional lb. - 2nd Day Air- $8.50 1st. lb... 1.50 each add. - Next
Day Air- $17.00 1st. lb. 2.50 each add. - Most orders shipped within 24 hours. (COD orders add an

additional $5h0 ALL COGS SHIPPED CASH ONLY) - Open accounts available to qualified customers.
Contact our office for credit application information. - Ohio residents add 5.5% Ohio SalesTax or submit

certificate of exemption. - All prices and meltability are subject to change without notice
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1000 MHz SIGNAL GENERATOR FOR $995

KEY PERFORMANCE FEATURES:

 TWELVE FUNDAMENTAL OSCLLATOR
RANGES FROM 100 kHz TO 1000 MHz
OPTIMIZED FOR LOW PHASE NOISE
AND STABLE OUTPUT FREQUENCY

 DIGITAL READOUT OF OUTPUT
FREQUENCY WITH 0.002 %
ACCURACY AND 4 1/2 DIGITS
OF RESOLUTION

 LOW HARMONIC DISTORTION < -30 dBc

 DIGITAL READOUT OF OUTPUT POWER TO
+10 dBm WITH A RESOLUTION OF 0.1 dBm

COI EJ RUME NT 5. Mr:
000A

al!

 CALIBRATED OUTPUT ATTENUATOR IN
10 dB STEPS WITH A RANGE OF 50 dB.

 SOLID METAL HOUSING FOR HIGH
STABILITY AND LOW RF LEAKAGE

We have studied the market carefully, and what is really 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, internally
levelled 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 allows 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.

Colby Instruments, Inc. Electronic Research & Development
1810 14th St., Santa Monica, CA 90404

Phone: (213)450-0261 FAX: (213)452-0027

CIRCLE 237 ON FREE INFORMATION CARD
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XANDI Electronics SATISFACTION
GUARANTEED!

The use of sur-
face mount
technology
makes this the
smallest FM
transmitter you
can buy! Thesis
not a toy, it out
performs most
units on the market today. Our E -Z -kit
has all the surface mount parts pre -
a seem bled to the circuit board.
XST500(E-Z) E -Z Kit $39.95

01010
411111-'

The XTT100 Is a battery powered
phonetransmitterwith a range of upto
one mile. It only transmits when the
phone is being used In order to con-
serve battery life.
XTT100(C) Kit $35.95

The Use of sur-
face mount
technology
makes this thesmallest
telephone
transmitter you
can buy. Powered by the phone
line, It can transmit a phone con-
versation upto 1/4 mile. Our E-Zklt
hasallthesurface mountpartspre-
assembled tothecircult board.
XSP250(E-Z) E-ZKIt $29.95

The XBD200 quickly locates hidden
transmitters from 1 to 2000 MHz by
emitting an audio output proportional
to the transmit level.

XBD200(C) Kit $44.95

The XTR100 Tracking Transmitter
transmits a continuously beeping
tone that can be received by any FM
receiver. Can be used for ga m es, con-
tests, or as an anti -theft device.
XTR100(C) Kit $39.95

UsetheXPS100tocallyourhomefrom
anyother phoneand listen In usingthe
built in microphone and amplifier. quires no batteries.
XPS100(C) Kit $45.95 XPB1(C) Kit $29.95

The XFM100 FM transmitter has a
range of upto 1 mile. It workswith any
standard FM receiver. It contains a
built in high gain two steps audio
amplifier for maximum sensitivity.
XFM100(C) Kit $35.95

The XPB1 is a telephone transmitter
capable of transmitting to any FM
receiver up to a 1/4 mile away.
Powered by the telephone line it re -

WE ACCEPT VISA, MC, CK, MO TOLL FREE
COD PL1-602-829-8152EASE ADD $6

OR
.00

PHONE ORDERSCALL
WRITE FOR A CATALOG 1-800-336-7389

MAIL ORDERS TO:
XANDI ELECTRONICS

BOX 25647
TEMPE, AZ 85285-5647
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MIKE NELSON'S
OVIE VIEW SALES, INC.

WHERE YOU'RE TREATED POLITE AND GIVEN INDIVIDUALIZED ATTENTION!
INFO (708) 766-5222 FAX (708) 250-8755

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 4ormore
NEW TRVBI 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 (CH 2 or 3) 115.00 110.00

NEW HAMLIN 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 [11 C.O.D. CI

CASHIER'S CHECK Cl MONEY ORDER L

ORDERS ONLY: 1-800-735-5912

Card # Exp. Date

Name

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 COMBO (SA -3B) 130.00 125.00

NEW SA -3 PAN 89.00 80.00

OAK 1-3 4ormore
NEW OAK N-12 COMBO (Vari Sync) 115.00 110.00

NEW OAK N-12 PAN (Van 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

(WAIVER) - MUST BE SIGNED FOR OUR RECORD

Yes, I am paying for full service. This is only to be
used as a second unit.

DECLARATION OF AUTHORIZED USE - I, the

undersigned, do he -eby 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.

Address

City State Zp

Phone(



Learning Electronics made FUN and EASY

with UCANDO S
Unique Computer Animated Videos

Part 1 DC
Part 2 AC
Part 3 Semiconductors
Part 4 Power Supplies
Part 5 Amplifiers
Part 6 Oscillator

Digital 1
Digital 2
Digital 3
Digital 4
VCR Maint. & Repair
Intro. to VCR Repair

To Order Yours Today Call:

1-800-678-6113
Visa & Master Card Accepted

Copyright c 1988 UCANDO VCR Educational Prods Co.
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Question: Who needs a Zenith Personal Information Terminal?
Answer: With all these features and the low price, everyone!

Worried about security?
Choose from 10,000 codes to allow

only authoriax1 users to communicate.

Know a pilot?
Use to access the new NAT service
to file flight pens, check the weather.

end more!

Need to access multiuse'
computer systems?

Tab to mainframes end more with
the ASCII and DEC 11752 terminal

emulation modes.

 ASCII. DEC Iff52 ',Moo  Parole! printer port

 kilt -lo 300 bowl a*  Mono I, disks sequence
sower modow stings

Need 24 hour communications?
Attach a printer and um as

dedicated auto receiver le enai for
unnettended reception.

Want to dial your regular
phone automatically?

Stores up to 26 numbers fm voice
data. or auto4ogon dialing.

Want high speed communications?
Attach a high speed modern and

communicate With other users or

'1111(----- devices at up to 9600 baud
(Maid ZTX-11-Z

 aressabi smelly axon Ms  15-232 port f1TX-1 I-2 idyl  Campsite Alm Wool

 Wild Nr Moak or NMI-  Tan phoso jacks: lir and  Prague Is Basic by onlvisol
to Mom PHIS CNIOltir

 New in MIMI Ms
w19 NSW

ZTX-11-Z with RS -232 $75 ZTX-1-UZ without RS -232 $50

COMPUTER BUSINESS MART
10215 Buena Vista Avenue, Suite A Santee, CA 92071

(619) 449-9040 FAX (619) 449-7929
VISA - MasterCard - AMEX Discover COD - PO

rd
Ct

48AT
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DONT GAMBLE
when you want the best
21 Reasons To Buy
OPTOELECTRONICS' MODEL 3000

1. RANGE- 10Hz to 3GHz.
2. Hi -Speed ASIC (Application Specific Integrated Circuit) State -Of -The -Art.
3. 256 Times Faster than other hand held counters.
4. 10 Digit LCD. Readability even in Bright Sunlig-it
5. 6 Functions - Frequency, Period, Ratio, Time Interval, Average and Prescale.
6. RF Signal Strength Bargraph - 16 Segment, Zero & Full Scale Adjust.

Excellent for locating Hidden Transmitters.
7. Four extremely Fast Gate Times .01, .1, 1, 10 sec.
a. Dual High Impedance Amplifiers.
a. Maximized Sensitivity

to. Hold Switch - Locks in measurements FAST.
1. ± 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 Spi&t:;ial k.-ackage Price:
For A Limited Time Only
Model 3000, Backlight/Beeper, Carry
Case & TA -100s Whip Antenna

All this for only $449.

OPTIONS:
TCXO 30 ± ,2ppm TCXO $100
BLB30
Back light & two step audible signal level indicator ..$ 75.

CC30 Carry Case $ 15.

TA100S Telescoping Whip Antenna $ 12.

4111\01~1\111 IIMIPTI1910%1L
\In 11%.116EILJINAst1, 1111~11 1111116sa

Allhagrriph._ !LOYmir-1 imonar.E.A.a

HANDI-COUNTER
MODEL 3000
10liz-3GH/ Unimsal Nandi -Counter

FOTOIAN/V

Factory Direct Order Line

1-800-327-5912

HAFIGHAPH

INPUT

A/A

U
FUNCTION

U

YOU CANT LOSE!

(305)771-2050  FAX(305)  2052 5821 NE 14th Ave.  Ft. Lauderdale, FL 33334
5% Ship Shandling (Max. $10) U.S. & Canada. 15% outside continental U.S. Visa & Master Card Accepted.

CIRCLE 287 ON FREE INFORMATION CARD
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PC -BASED
DEVELOPMENT

TOOLS
If you're interested in microprocessors, our tools 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

I

The PIC '16C5x family of microcontrollers are inexpensive,
8 -bit, single -chip computers. They combine a CPU,
EPROM, RAM, and I/O for as little as $3.00. Our tools allow
you to program these parts with your own software. A single
PIC can replace many ICs, in addition to adding real
intelligence & flexibility to your designs.

Includes assembler, programmer, and cables.
PIC is a registered trademark of Microchip Technology, Inc

L_
$199

27256 EPROM EMULATOR

R19114../tX; SS, Ins fist E --.1___

-/.... s I... ,.....

(yco. id., *

'..:

s,

,,
r,

. f'.
' ('

-CI

=
0-1)r110 '

,,

L.... ::::ff ,.
. .., - ._______

ROM E 1-144OR /Ave- -r1 .

If your projects use EPROMs, you can probably use an
EPROM emulator. An EPROM emulator plugs in place of
an actual EPROM, but instead of programming parts to
test your code, you simply download to the
emulator.

Emulates 2764, 27128, and 27256 EPROMs. $199,
L._

PAR'ILLA )( 21-1

MasterCard

(916) 721-8217
FAX: 726-1905  BBS: 721-9607

Parallax, Inc.  6200 Desimone Lane. #69A  Citrus Heights. CA 95621
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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. earn-
9pm MST Voice & Manual FAX. 9pm-Itam Auto. FAX.
Add SA ship (USA, Canada) All items are In stock
COD (LIPS cash only), VISA and MasterCard OK 100.
More Computer and Electronic Offers. Catalog is $2
In business since 1971 As seen on TV

-7
-

OFF -THE -SHELF HARDWARE
Van Eck System, Shriek I*, Voice
Hut -Mg ALAMO!. Diabetes Alarm, Sth Sense Conwriunl-
calor, The Levftalor, Resonant Coils, TENS
Long Rome Eavesdropper, Bumper Beeper,

DOVICIPS,
PC A/D

ROBOFONE AUTODIALER
'owerful versati e, menu-  r yen program a ows you
to dial any number (up to 10K) or mix of local and long

e numbers in any order, over any length of
j'ste8.nv,h ether busy oran (our choice) and log

ore times, commands and results to monitor, printer
and -or disk Quick -dial directory of up to 600 numbers'
BUSY radial options Direct modem command and
control. All result codes. including Voice and Ringing
Optional shell to terminal program upon Connect. Exit
to menu or DOS (for batching) Ideal "Wargentes
power dialer, phone call logger and telemarketing
dialer Manual  Dlak WI.

hi.n.... 4.d. Emitter, s.,b4,....4 hiu.,t4..,00.....
EM Weapons Countermeasure Payphone Autodialer -

more' Assembled and tested (nolo*. St for clescnptions

PHONE COLOR BOXES
Designed by_ Phone Phrealcsi 1 phone color boxes
described Dozens circuits, pnograms Plus call forward-
ing, conferencing, phreak history Pius 50 useful and

phone circuit plans. Morel Manuel VI.

VOICE MAIL BOX HACKING
How Voice ' Box (Vet ) systems are used and the
specific ways they are hacked Includes ASPEN, MES-
SAGE CENTER, SIX, EZ, SYDNEY, PHONE MAIL
AUDIS. etc. Absoltdely required for all sysops, users. S29.

HARD DRIVE MANUAL
'''" atesto a and drives  contro ns
(emphasis on PCs). How to select, in e. initialize,
set up, use, maintain, troubleshoot and repair them
How to protect them from mistakes, sabotage, prying
eyes, sticky fingers. How to recover damaged and lost
files. Includes software reviews. Loaded with info,
advice and apt 929.

CELLULAR PHONE MANUAL
How cellular phones are designed, operated and
thargr ae om mcrsi oHnodwc oc LI nl I tu el ar mr xst ue Is are vu. I nera ble to

DISK SERVICE MANUAL
. .7 sintain troubleshoot. align floppyHIGH VOLTAGE DEVICES

HV devices plans tun run, ass,. 'rod no,

,

drives without special equipment or software -5,25"/
3.5" /8", PC/AT/AT/389/4K Apple, Commodore,
Kaypro, Tandy, Epson, Al.,), TI, HP, DEC, etc
systems All floppies need regular upkeep 829.

Umbrella, Zapper, RF / Radar / Audio Jammer, Flasher,
Blaster, Jacob's Ladder, Plasma end Van d Graaf,
Gene, Fence Charger, Geiger Counter, Ozone Gen.,
Fish Stunner, Pest Killer Plant Stimulator, KIrllen,
Alegnritlzer, etc. SHOCKING! $29. DISK DRIVE TUTORIAL

henry and preach I acts om ppy  'was. disks,
FDCs, formatting, software protection. Systems de-
scribed above Invaluable advice and tips on how to
best select, interface and use drives and disks $79.utorial and plans or powerful L

WEAPONS and LAB DEVICES. Optimum circuits,
frogs, waveforms, intensifies Comprehensive, MIND
BOODUNGI Ur COMPUTER PHREAKING

- - VI- JJ3J , W s` - -, , etc, and COW*,
measurers Includes disk with 2501 of hacker text files
and utilities, and legendary FLUSHOT- protection
system (Ed Choice, PC Magazine) Dozens of computer
crime and abuse methods and countermeasures How
systems are penetrated, BBS advice IMSSWOIO defeats.
glossary, much more! Renuale  2 NNW 31.

RADIONICS MANUAL
Exciting electronic and electromagnetic therapeutic
and diagnostic devices (mostly experimental' History,
descriptions, plans (dozens). availabilities of Redionks
Devices from earl to modern. $29.

SECRET & SURVIVAL RADIO
. mum survival and security radio equipment.
ods, frequency allocations and voice/data scrambling/
encoding. Includes small receivers/ xrifitters. telemetry.
antenna optimizations, remote monitoring and control.
security. surveillance, and ultrasonic, fibsroptic and
infrared comma More! 70. circuit .1am, tables. 220.

BRAIN VIRUS ANTIDOTE
he -V < 'I - ' I '. I . play .  dozens of

institutions, businesses The mildly destructive original
version has been hacked into highly virulent strains
BVA consists of the antidote, source code and write -
up. Disk" (NOT Infected) 9/11.

TV DECODERS/CONVERTERS
calorie and pane for severe  ec  era and

converters use Spa. $14.

BEYOND VAN ECK PHREAKING
avesdro ing n VD 'end videosg als using an

ordinary ' Ranges up to 1 KM Plans, counter -
measures Van Eck uses. and original
Top Secret Van Eck design' $29.STEALTH TECHNOLOGY

 olice radar is fascinating rror rates of ATMs
10%-20%i 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 to detect and lam
a  nate -lully described! S/9.

NEW CIRCUIT
DESIGN CONCEPT

5 . ri . new circuit design
Concept Soldering typically less than 20% of PC and
pert board designs- much less risks of toxic chemicals,
bums. bad solders, cooked parts, etc Compact. efficient,
versatile low-noise, reliable shape. size, layout Easy to
troubleshoot and make design changes Relatively
inexpensive Easy to integrate with chases. controls,
connectors. displays, power supplies, etc. Assemble
circuits just about anywhere 219.

A M crimes, abuses. security, vulnerats es. 100.
methods described - from Reg E to ciphers Case
histories. law, countermeasures. detailed security
checklist. Internal photos, figures! Solved Onetill uns
crook stole 5237.000 from one bank's ATMs! $39.

ABSOLUTE SECURITY
  mos o simple, versatile. secure computer securdy
methods and tips Plus our invulnerable Cipher
Negro,' tin .COM and its .BAS Source). Plus $1,000
CIPHER CONTEST rules with Ciphertext.. -"*......  Die $24.
CR YPTA N A LYSI S TECH.

Five powerful menu -driven crypt° programs (in COM
and thief BAS sources) to analyze, decrypt 'secure
ciphertexts Worked -out examples. Recommended in
the prestigious COMPUTERS & SECURITY. Manual 
Disk. USKW -HR METERS

How wathour meters work, call hoe, error modes STOCKPRO
n qua, powerful. shrewd, unconventional common

Nock investment strategy Created for PAM, and baws
of expensive consulting system. Manual  Disk' 829.

Pmany), ANSI Standards, etc Demand Pole and
olyphase Meters. Experimental results. Sit

STOPPING POWER METERS
As reported on CBS SO MIN I certain Hecht.
cal loads (simply plugs into an outlet) can slow down
allethe., realm - woe slop them - PM. *swing 151
loadslAlso describes meter creep, overload droop. $19.

PRINTER/PLOTTER MANUAL
Types descnptions, specs and 100, interfaces (parallel,
serial) Detailed plans for X -switchers. buffers. and
serial -to -parallel and parallel -to -serial interfaces, break-
out devices. Many buy, use. service, repair tips. Old.

THE I.G. MANUAL
xternal magnetic ways to sow down and stop

wahhour meters while drawing full loads. 819. SOFTWARE PROTECTION
GAS FO' ALL!
very known vulnerability of gasoline and diesel fuel

Unique system that highly discourages costly software
piracy while not interfering with legit archival copies No
known way to defeat No spacer equipment required
Easy, automatic to install on your disks. Can be usedpumps and dispenser. SIC

LIBERATE GAS & WATER with any other protection s -tern. Manual. Disk. $59.

CONS & SCAMS
one and scams fleece Americans of at 1.'". :'Ilion

per year. The moat comprehensive manual on cons
and scams of all kinds from the classic to the high
tech Details on hundreds of cons and scams and their
many variations and countermeasures. Fraud is
rampant - protect ourself, 529.

How gas and water meters can be reversed using
Simple household equipment. He.

SURVIVAL GUNS & AMMO
' .1 ' U IV "UAL.

Describes optimum guns and ammo, conversions.
silencers, explosive devices. improvised weapons.
End Times scenarios, retreats, etc. 9/9.

SPECIAL PROJECTSROCKET'S RED GLARE
How to design and bui  solid -pr. . lant amateur
survival rockets Special emphasis on the formulation.
manufacture and installabon of propellants,
igniter, etc. Includes list of comm.* available
nala. And the desi n of launch pads end electronic&

VOICE DISGUISER

and

motors.
mate-

S/9.

pitches.
to

for anti-
for gags.

We design, build. repair, modify, maintain and consult
on any device, system or project - computerized,
electronic, electrical, mechanical, optical Many
invention prototypes. Confidentiality guaranteed
Describe and include $25 fee (does not obligate you)
We then provide you cost, time estimates.

TECH. RESEARCH SERVICES
Unique 51K electronic and computer design articles
in database accessed by tale and subject Digitat uP.
JAC, analog. hybrid, nomograph. software Provide us
keys, we return list $25 search fee (1-20 keywords/
phrases, you may combine unrelated topics) Saves
you R8D99$ Powerful RES-SNAe program will allow
your own searches thru popular electronic books.
magazines and your files Disk $95.

'All software supports all IBM-PC and compatible
-'systems 1'86 4061

SOLD FOR EDUCATIONAL PURPOSES ONLY.

' tans for neat devices to change voice
Effective against snoops using voice analyzers,
conceal gender for women living alone,
intrusion systems. for music accompaniment.
Voice sounds natural $19.

SECRET & ALTERNATE IDS
 meaty is virtue ly gone' With the tab...now
maintained by credit bureaus and governments, your
sanity and future survival are at great risk - unless you
can escape under a secret and alternate ID Legal
methods detailed Not a rehash of the Paper Trip
books 914.

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 Keyboard
$24.95

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 CARD
$29.95 each

PHOTO RESISTORS
Illuminated 600 Ohm, dark 170K Ohm.

99c each

OPTOISOLATOR MODULE
Contains two 4N59
opto's in sockets, two 3 -
position barrier strips
and power supply de -
coupling network. Un-
used.

5 for $9.95

LIQUID
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 stock check.

H -P NB
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
up.

3 lbs. $5.99

OCR SCANNER MODULE
Contains linear CCD sensor with lens, TL084 IC,
other parts. Removed from equipment.

$11.95
As Above but without case - $9.95

SWITCHABLE
SCREWDRIVER
Straight slot or Phillips bit pulls out and reverses
for either application. Great gift ideal

$1.99 each or 3 for $5.00

1-25 pF TRIMMER
CAP

PC Board mountable.
Johnson Part #189-505-5.

Four for $5.95

ATARI
TRACK BALL CONTROLLER
Use as -is or dismantle for a treasure trove of
goodies such as: HEAVY snooker ball; 5 ball
bearings; 2 optical encoder wheels. ICs are
C D4011, CD4013, CD4030, CD4538 and CA339.
Also 34 resistors, caps, 3 diodes and one transis-
tor. New, unused.

$12.95

THERMOCOUPLE WIRE
30 GA, Type T

60c/ft - 500 ft $250.00

Stepper
Motor

Assortrment
Ten for $16.95

RED, GREEN,GREEN, AMBER
TRI-COLOR LED

20 for $9.95

4 for $11.95

SILICON VALLEY "GOLD"
Over 50 pounds of printed circuit boards from
computers, monitors, modems, test, RF and mi-
crowave equipment, all stuffed with goodies such
as toroids, IC's, switches, sockets, connectors,
oscillators, crystals, transistors, diodes, varactors,
varistors, etc. A gold mine of usable parts.

50 Lbs, for $49.95

HIGH
VOLTAGE
PROBE KIT
Extend the range of your
DMM. 1000:1 ratio.
Rated to 25KV AC/DC.

Only $19.95

TTL TO COMPOSITE VIDEO
ADAPTER
Requires +12V (or +5V) and video, vertical drive,
horizontal drive signals. Produces RS -170 type
composite video output. Fully assembled with
74123 sync regenerator, 3 terminal regulator,
2N2222 transistor. Only 2" square.

When in Reno
visit

ASCII Electronics

030592

ALLTRONICS
2300 Zanker Road  San Jose, CA 95131

VISA - MC - AMEX cards accepted. Minimum order $12.00. California residents add 8.25% sales tax. Freight additional on all orders.

Phone (408) 943-9773  Fax (408) 943-9776

$7.95

Visit our
Retail Store

M -F 9-6
Sat. 10-3
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MARK V ELECTRONICS INC IN CA 1 -800 -521 -MARK (orders only)
OUTSIDE CA 1 -800 -423 -FIVE (orders only)
ORDER BY FAX (213) 888-6868Competitive Pricing * Fast Shipping Since 1985 CATALOG & INFORMATION (213) 888-8988

A indicates the level of difficulty in the assembling of our Products.  Beginner  intermediate  Advanced * Fully Assembled

.-
is til ....

SM - 333

SPECIAL III 1111,41
111140.'

. y e., , 1. .OFFER..1 ie r rx
II

SM-302; - ,
1.372 iii W .

TA -1000A
S TA -802

^ ^ -1 , 1, .f.

. TA -477 TA -1500 " ''
,

Special offer will be given to the purchase of Amplifier + Metal Cabinet + Power Transformer! TA -3600. 4
niiiS M-1 00

AMPLIFIERS KIT ASSEMS. MISCELLANEOUS KIT ASSEMB.

MODEL DESCRIPTION

TA-28MK2 Digital Voice Memo $ 30.00
TA -508 i B Multi -Purpose Melody Generator ... 12.84 17 20

TA -50C Multi -Purpose Melody (Happy Birthday Wedding March etc I Generator A 13 65 18.71

TA-120MK2 35W Class 'A' Main Power Mono Amp AA 31 50 4280
TA -300 30W Mulli-Purpose Single Channel Amp 20 00 29.00

SM-302 60W . 60W Stereo Power Amplifier (with Mic inputl 73.00 85 00

TA -323A 30W X 2 Stereo Pre -main Amp 31 50 42 80

TA -377A Stale Al me Art Fully Complementary Symmetrical EFT Pre -Amp 59 95 75.00

TA -400 40W Solid Slate Mono Amp .. 28 00 34 93

TA -477 120W Moslet Power Mono Amp AA .. 68.00 85.00

SM-720 120W  120W AC/DC Stereo Hi -Fr 8 Pre -Main Amp 75 00 89 00

TA-800MK2 120W . 120W Low Tim Pre -Main Stereo Power Amp L 63.92

MODEL DESCRIPTION
TV -2313 3 Channel Color Light Controller r .. S 5 65.00
TV -25 Stereo Loudspeaker Protector 14.85 20.85

EM Wireless Microphone 11.25
TV -36TY-36 AC/DC Ouartz Digital Clock A 19.00 26.20
TV -313 Sound / Touch Control Switch A 12.00
TY-41MK V Infrared Remote Control Unit I15 Case) A 22.00 35.00
TV -42 Bar / Dol Level Meter 24.15 33.81TY-43

3 Di dal Panel Meter 29.00 38.00
TV -47 Sup Steps Bar / Dot Audio Level Display 38.45 27.24
TV -47 Suerior Electronic Roulette 19.46 27 24
016 10.000 of 80V DC Capacitor ITA-3600. TA -477 TA -1000A TA -8021 23 00
017 8.200 ul 50VDC Capacitor (TA -802. TA-120MK21 13.00
021 Nobel Resistor -Single Vol Control 50-3600, TA -477. TA -1000A TA-120MK21 12.00
022 Alps Resistor - Dual Vol Control (TA -377A. TA -802. TA -2200) 22.00

TA -802 80W  80W Pure DC Stereo Main Power Amp 4594 59.72 REOWATORS
TA -1000A 100W Dynamic Class 'A' Main Power Mono Amp .50.00 65.00
TA1500 100W X 2 Class 'A' DC Stereo Pre-Marn Amp 73.70 95.81

TA -2200 DC Fet Super Class "A' DC Pm -Amp AAA 47 70 58.24

TA -2500 HO Pre -Amp band r 78.00

1R -355A 0-15V 5A Regulated DC Power Supply (no case 8  tormer) 515 65 $ 21 76
11-3558 0-30V 3A Regulated DC Power Supply (no case 8  former) 15 65 21 76
TR-503 0-507 3A Regulated DC Power Supply (no case 8 x mimes)  . 16 75 23 65

w/10 graphic equalizer

TA -2800 BI-FET IC Pre -Amp w/3 way tone control AL 48.90 63 57 METAL CA$JflEll 1NM1 ALUMNUS! PANEL
TA -3000 Stereo Simulator (For Mono TV or Any Mono Source) AA 27.00 38.50

TA -3600 300W HO Hr -Fr Power Mono Amp AL 85.00 110 00

SM-222 7 Band HI -Fl Graphic Equalizer 2660 38.80

SM-333 AudioNideo Surround Sound Processor AAA 65.00 75.00

SM-666 Dynamic Noise Reduction 26 00 34 00

SM-888 Universal AudioNideo KARAM Mixer Pre -Amp . 155 00

MODEL H*1 W" x IY MATCHING PRICE
LG-t273 3' 12' r TA -2800. TA -377A. TA -2200 $ 23.85
LG.1684 4' IF 8' TA -323A, TA -377A, TA -2200 28.50
LG-1924 4' IT 11.5 TA -802. TA-1500.TA-120MK 2 TA 800 MK2. TA -1000A 34.50
LS -1925 5' 19' 11 vz TA -477 TA -800 MK2. TA -1500. 08.10008. TA -3600 38 00
LG-1983 2,.'19' 8' TA -377k TA 2800. TA -2200. TA-120MK 2 30 50

MIR TRWWWWWWW1
DIGITAL METERS MID COUNTER KIT ASSEMB. MODEL DESCRIPTION MATCHING PRICE

SM-43 3 L Molt: Functional Led D P M (w/ABS plasiic c,f A S 34 50 $ 43 00

SM-48 4... Hi.Preosion PPM AA 38 00 48 00

SM-48A 41/2 Hi -Precision D. P.M (w/ABS plastic case) 41 20 52.00

SM-49 31, Multi -Functional LCD D M P (w/Hold Fund, A A 36 00 44.50

SM Inn -n no ,v, rl,

----

001 28V x 2 6A to 30V x 2 6A TA -800 MK2. TA -802, TA -1000A. TA -1500 . 5 28.00
002 367x 23A . TR-503. TA -323A, TA -400. TA -300. TA -377A 23 00
003 401/ x 268 TA -477 . 30 00
004 24V x 2 6A TA -120 MK 2 23 00
005 26V x 2 3A TR-3556 17 00
006 18V0 5A TR-355A , 7 00

.L,. ...cep. map Credit Carts Money Owes. Checks and C OA ado's. C O.D. tee is 9650 Whim, order is 620.00  We ship by UPS giound.nsmie US imn r and ship by Us mar Business & Showroom hours: (Pac,fic Tin el
sze US. Please cau our sa*sdepartment tor orOers over 2 lbs.°, forego-, orders  All assernoiedunitonave a 30 days warranty  °tardy or Voitimertliscount ayarabie.roor request  Resdents Mon. thru Fn. 9:30 am to 5:00 pm

of CA crease add sales tax 8.25°.  Prepard Order for raster Shornent Prices are sub** to change without prro mince We are not responsrble tor typogranical errors. Sat. 10:00 am to 5:00 p111

MARK V ELECTRONICS, INC. - 8019 E. Slauson Ave, Montebello, CA 90640 zit, In,
CIRCLE 223 ON FREE INFORMATION CARD

ACCORD ELECTRONIC SYSTEMS 1001 NW 62nd Street, Suite 306-F
Fort Lauderdale, FL 33309

Ph:(305)772-2242 Fax:(305)772-2568MIN ORDER $25.00 / ADD $3.50 FOR S/H / FL RES ADD 6% TAX / COD OK

ECG123A
(2N2222A)
$0.21ea / 10pcs

$0.19ea / 50+

,-0%
PN2222A

- 410" PN2907A
2N3904
2N39066C ea / 50pcs

50 2N4401
no mixing 2N4403

ELECTROLYTIC CAPS
ir 9C each

..- ----- 25pcs min
no mixing

1uF/50V 33uF/16V
.22uF/50V 47uF/25V

4.7uF/50V 100uF/25V
22u F/35V 220uF/16V

3mm or 5mm
RED LED
$0.09ea / 10pcs

$0.07ea /100+

YELLOW or GREEN
$0.10ea / 10pcs

no mixing $0.08ea / 100+

1:4. 7805/. 781 2
$0.35ea / 5pcs
$0.28ea / 100+ 7824 TANTALUM CAPS

15c each
20pcs min
no mixing

1 uF/35V 2.2uF/35V

MONO CAPS
5C each
25pcs min
no mixing

0.01uF/50V 0.1uF/50V

LM317T
_. $0.55ea / 5pcs

$0.48ea / 50+

DIP BRIDGE
Plg ' 50V/1A

P\ $0.40ea / 5pcs
$0.27ea / 50+

ICS
10pcs min
No Mixing
LM311 $0.20
LM324 $0.35
LM358 $0.35
LM555 $0.25
LM556 $0.35
LM741 $0.25

"".r.e0IMI'-.... 1 I 1

CD4001 $0.20
CD4011 $0.20
CD4013 $0.25
CD4017 $0.25
CD4066 $0.25
CD4069 $0.25

MINI

SPOT
on -on DPDT

TOGGLE
5pcs 100+

CERAMIC DISC CAPS
8 each0

min25pcs
no mixing

20pF/50V 100pF/50V
27pF/50V 1000pF/50V
62pF/50V 10KpF/50V

1,k 400V/25A
BRIDGE

$0.85 $0.70
$0.95 $0.80$2.60 each

$2.20ea / 10+
DIP SWITCH

8 POS - SLIDE
$0.95ea / Spcs

III $0.80ea / 100+

BLINKING LED
Ti 3/4 RED

$0.75ea / 5pcs
$0.70ea /100+

DIODES
24 PIN

MACHINE
.:' .. ":_.4.1,,k

I'''' -
$0.30ea / 10pcs
$0.20a / 100+

4700uF/40V
FILTER CAP

- 1 i,
$1.25ea (2pcs min)

10 104 500+
PUSH-BUTTON

,, MINI - N.O.
-°''

$0.30ea / 10pcs
VC panel hole $0.25ea / 100+

KESTER SOLDER
SN60/40 .031DIA

$7.50ea
1 Lb ROLL

1N4148 0.05 0.03 0.02
1N4001 0.05 0.04 0.03
1N4004 0.07 0.06 0.05
1N4007 0.09 0.08 0.07
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Look to HSC for a Unique
Selection of Spring Values!

FREE!
While supplies last...
With any mail-order over $20.00
(Mention when ordering)
Xcelite S3161 Stubby 3/16" Slot Screwdriver...a 52.72 Value!

Early Data Storage Technology...

$12.95

Remember when microcomputers used audio cassette recorders for
storage? Technology has moved on, but these Atari 101C/tape

A.-- cassette drives should be good for parts! We can't tell If they
are used or not, but at this price, who cares? Chock full of
parts: springs, motor, head, rollers, counter, etc. We will even

Include a spare transport mechanism/head assembly. and a
cable! Use for parts or start a museum! HSCrt 2852 Price $1295

Static Charge Alarm
These units are to be used at work stations where static charges are
a concern (i.e. CMOS circuit assembly). They produce a tore
whenever one of three selectable levels of static charge is present n
their monitoring area, allowing you to take preventive action. Only 4"
tall and comes with its own 9VDC 300mA adaptor, or will runoff internal
9V battery (not Included). Prevent those shocking developments!

HSC#12846 $4.95

$17.50

Home & Auto Electrical Testers
at Shocking Prices!

We bought the remaining stock of a large
hartrware store chain that was getting out of
the business...now's your chance to save!

A Power Probe Vo Mge Tester has three neon bubs
that glow at deferent voltage readings, namely 110VAC/

150VDC, 220VAC.300VDC and 380VAC/500VDC.
Great for unknown AC &cults!

HSC 012821 $2.95

B Deluxe Electrical "ester uses two AAA batteries (not
Included) to test for continue)y. Useful for unpowered D.

circuits, fuses and diodes.
HSC 099002 $2.95

C. Hi -Lo Voltage Tester for automotive use...tests for
presence of 6-12 VDC and 20KV for ignition. Light

indicate,. presence of voltage.
HSC 012819 $3.49

D Macro -Hook by E -Z -Hook Is a large (5.5" long) test
pobe with Insulation -piercing tip. ready to put on your

custom or favorite test lead. Red only.
HSC #12157 $2.95

SPECIAL SAFETY KIT!

E. AC Voltage tester (HSC #12820) lights when
connected across 90 to 500 Volts, AC or DC. Handy
pocket size. Check that circuit before working on hl

and
F. Not exactly a tester, but a useful Industrial mainte-
nance tool. Fuse Puller is insulated removal tool for

cartridge type fuses. Don't get zapped)
HSC 012820 plus HSC 112818 $2.95/kIt

Power Supply Special for Spring!
We still have some of our two most popular open -frame power supplies. and we just gce a third type that deserves mention. First, at left is a tiny switching supply,

perfect for powering a single 3.5' hard disk drive. Its small (T x 6 25" 01.25") outline will fit In many types of external drive enclosures. It features a selectable
110/220VAC input and Is rated at 5VDC 2A and 12VDC @ 1.5A output. Made by Computer Products, used, tested good. We also have some made by
Skynet web equivalent ratings that are .75" shorter In length. ether one. use HSC #1 2758. price $17.50. The model shown at right is a 110/220VAC input,
24VDC a 2.4A output linear supply on aluminum chassis by Condor Electronics These are new. and quantities am available! HSC #8611, at the low,

unheard-of price of $7.95! And the new addition Is a Condor 24VDC (fb .225A linear supply that measures only 3" x 3.75" x 1.75"...truly thesmallest linear $7 95, $6.96
we have seen! Linears are great because they are not sensitive to light load ratings. Similar to Illustration at right. New In box, HSC 012941, price $6.95

F.

1

Electronic Project Potpourri!
Still some bargains left on our "Specials" shelf!

These are just a few of the unique items at HSC,
and some are in limited supply, so don't delay!

A. Ten channel Slide -pot Panel with LED's on the end
of each slider. Measures 3" x 4.5", 73.5K Pots. Pinout

included. HSC#12750 $2.95 or 10/$25.00

B. Sixteen channel Slide -pot Panel, no LED's.
Measures 6" x 1.5", 10K Pots. Pinout included.

HSC#12152 $1.95 or 10/$15.00

C. Projection TV Lens, 3.75" concavo-convex front
lens, 3.75" convexo-oonvex center lens, 2.75" oddly -
shaped rear lens. Approx .25" focus travel. Overall

size 4.5" dia. x 4" long. HSC#12375 $12.50

D. 5 x 7 LED Array, .875" x 1.5" made by IEE (Part
#IEE1057R) HSC#12811 $1.95 or 10/$15.00

E. Horn Speaker, 5" diameter, 8 ohm, 10 watts.
Adjustable tilt base. HSC#12163 $4.95

F. Panasonic AN6291 dbx Stereo Noise Reduction
System IC (same as NTE1744, compare at $6.921)

Pinout included. HSC#12851 $1.49 or 10412.50

G. Bud CU -284 Plastic Chassis Box with Lld
Measures 7.5" x 4.5" x 2.25" New In carton.

Compare at $9.301 HSC#12870 $4.95

H. 110VAC In, 12 VAC 8A or 24VAC 4A transformer
(Dual Secondary) Triad F108U HSC#12631 $9.95

`Halted Electronic
specialtis

ca.

Supply
Toll Free (Orders Only) 1-800-4 HALTED (1-800-442-5833) -
Retail Stores:

3500 Ryder St., Santa Clara, CA 95051 (408)732.1573
4837 Amber Ln., Sacramento, CA 95841 (916)338-2545
6819 Redwood Dr., Cotati, CA 94931 (707)792.2277

I-

14GHz Satellite Antenna Bits

B.

A. Avantek Microwave Power Amplifier
Mfr. Part #AMP -14504M402

Ku band (14.0 to 14.5 GHz) , .25 Watt
SMA Conns. with monitor and detector

outputs, Operates on 12 to 15 VDC
New! 4" x 8" x 1" Sorry, no other info.

HSC #12938 $24.95

B. Feed -horn Assembly , Ku Band
3.5" dia. x 3.5" long plus 2.75" plastic shield
Circular flange bolts to Waveguide Adaptor

below, or to LNB below for receive -only
applications. New! HSC #12939 $9.95

C. Ku Band Waveguide adaptor bolts to
Feed -horn above and LNB below for

transmiVreceive applications. The SMA
Connector is was conected to the output of

the 14 GHz RF Amplifier above. Newt
HSC #12937 $12.95

D. General Instrument Low -Noise Block
Converter Model LNB-125C bolts to above
Feed -horn adaptor assembly, and converts

14 GHz down to lower frequency RF that
may be carried over regular 75 -ohm coax.

(equipped with "F' connectors) Newt
HSC #12940 $14.95

Special! Some Liszt units consisting of B,
C, and D above, as used with 1.2 meter

dish antennas. HSC #12942 $27.95

Terms Some quantities are limited, all items subject to prior sale. Minimum order: $10.00 plus shipping.
Orders under $20.00 subject to $2.00 handling fee. All orders shipped FOB Santa Clara, CA (this means you
pay freeghtl) by UPS Surface (no P.O. Bcxes) unless othenvise speceled, h which case prevailing carrier
rate plus $5.00 handling fee applies. Prepaid orders for merchandise amourts only will be shipped frolght
COD. It you have questions about your °rear. call Customer Service at (408)732-1854 M -F 9AM to 5PM PST.
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SIMPLEX REPEATER

PR -50 SIMPLEX VOICE REPEATER WILL

YORK AS A VEHICULAR REPEATER OR

A STAND-ALONE SIMPLEX REPEATER.

SIMPLY CONNECT THIS UNIT TO YOUR

EXISTING MOBILE RADIO OR BASE

UNIT. GREAT FOR HILLTOP OR FIELD

APPLICATIONS.

DRAWS ONLY 50nA OF CURRENT.

149.00

MODEL PR -50

HOOKUP IS SIMPLE:

prr

LOY LEVEL AUDIO

DECODE PCS OR NEC

MIC AUDIO

I eV

CND

1,

J
9 -PIN

CONN.

SBC88A
CONTROLLER
16 OUTPUTS

 16 INPUTS
 8 ANALOG INS
 SERIAL I/O 179
 7 ADDRESSABLE INS n,EEp

 7 ADDRESSABLE OUTS SUPPLY
 ON BOARD EPROM PROG AMMER

10000
-o

0

00
59.00

 BASIC. C. OR FOURTH LANGUAGES

PAK RAT ELECTRONICS
P.O. BOX 690073
HOUSTON. TEXAS

ZIP 77269
ASK FOR FREE INFO

( 713-893-0313 )
PH 713-893-0313
FAX 713-583-1446

HOURS:NOON TO 6:00 MON-FRI 9:00-1;00 SAT.

DM3050
METER
MEASURES:

FREOUENCY

CAPAC I TANC

RES I STANCE

AMPS
HFE
VOLTS

CONTINUI TY

59 00!
EVERYTHINGDM -3050 METER

THIS ONE DOES IT ALL FOR

A SUPER LOW PRICE!

STATPOVER 250

FITS IN THE PALM OF YOUR

HAND!

190.00 !

WITH CIGARETTE LIGHTER ATTACHMENT

SINE WAVE INVERTERS

MODEL POWER PRICE
PROWATT 250 250 WATTS 190.00
PROVATT 600 600 WATTS 500.00
TRACE 2012 2000 WATT 1090.
2012 WITH S-ANDBY 2000 WATT 1310

CHARGE CONTROLLERS

MODEL CURRENT PRICE

M-8 8 -AMP 8 AMP 42.00

M-16 16 -AMP 16 AMP 54.00

TERMS

SHIPPING AND HANDLING COST VARY AS

TO THE ITEM YOU ARE ORDERING.

ALL EQUIPMENT VARRANTIED FOR 90 -DAYS.

CERTIFIED CHECK, PERSONAL CHECK OR

MONEY ORDER. PERSONAL CHECKS HELD FOR

I -WEEK BEFORE SHIPMENT.

GIANT
SOLAR
PANEL

3/4 AMP
14 4V

12x36 IN

44.00 EA!

CIRCLE 269 ON FREE INFORMATION CARD

CRESTWOOD PRODUCTS UNITED STATES PATENT NO. 5,055,960
40994 GIBBEL RD. HEMET CA. 92544
ORIGINATOR. MANUFACTURER & DISTRIBUTOR

VU-7'HRU VCR DIAGNOSTIC TOOL

1-800-544-8583
USA and CANADA ORDER TOLL FREE

A USEFUL AND WORTHWHILE TOOL for the
"PROFESSIONAL "STUDENT "EXPERIMENTOR

A PRECISION MOLDED HIGH IMPACT CLEAR
PLASTIC SHELL THE SAME SIZE AND SHAPE
AS A STANDARD VHS VIDEO CASSETTE. THE
VU-THRU TOOL HAS NO TAPE, REELS OR OTHER
INTERNAL PARTS BUT WILL FOOL A VCR TO
OPERATE IN ALL MODES AS THOUGH A
STANDARD VIDEO CASSETTE WERE IN PLACE. IT
LETS YOU SEE WHAT IS HAPPENING INSIDE,
WHILE THE MACHINE IS RUNNING

r PRICES FOR
USA
and

! CANADA

1 PISA

$ 9.95 each SPECIAL ORDER TWO
S 3.50 S&H FOR $ 19.90
$ 13.45 total WE PAY S&H

The 9 page ILLUSTRATED
INSTRUCTION MANUAL
details FIVE ways to use the
VU-THRU TOOL to simplify
and speed-up many common
repair jobs PLUS MANY
HELPFUL HINTS ON
TROUBLESHOOTING VCR's

COD add $ 3.50
CA. orders add 7%
sales tax

ALL OTHER COUNTRIES MAIL ORDER ONLY ADD $ 3.50 TO ANY ORDER
LWANTED!! DEALERS OUTSIDE OF THE USA ---WRITE FOR FULL DETAILS ---EXCLUSIVE TERRITORIES STILL AVAILABLE
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ORDER TOLL FREE

A DIVISION OF MING Engineering & Products, Inc.

1-800-669-4406
FAX ORDERS : (818) 912-9598

RF TRANSMITTER & RECEIVER

#TX -88 $15.95

c -

!!!!!!!!mi

#RE -99 $21.95

Tiny PCB level transmitter Small PCB level receiver
powered by 12VDC with a powered by 12VDC with
range of 100'-200' within IC's included for both single
line -of -sight. Capable of or multi channel decoding.
multi -channel signals and 8 bit address codes and 4
4096 possible code combi- bit data codes.
nations. SIZE:I .5' x 2.38' x 0.38' SIZE: 2.25*x 3.75' a 0.5'

#RC -99 Combination of TX -88 & RE -99 $34.95

DIGITAL VOICE MODULE
#DVM-2804 $49.95

(EPROM not included)

A compact digital voice module designed for playback of pre-recorded
message(s) from an EPROM IC.

 Up to 5 separate messages from direct trigger inputs.
 Dual socket design accepts a 256K EPROM for a total of 8 seconds

or a I Meg EPROM for a total of 32 seconds of message(s) playback.
 Built-in 0.5W amplifier.
 SMT design, SIZE: 2.75* a 1.75* x 0.875*

If you've pur-
chased products
or made an in-
quiry for a cata-
log within a year,
you will AUTO-
MATICALLY be
receiving our
1992 catalog. All
others please call,
write or circle the
reader response
number to obtain
your copy.

FREE CATALOG
DIGITAL VOICE
MODULES FRAFNSWITERS

-1110VOTYPI SOAIDS
- UMW,/ $$$$$ MS
- ALUMNI/ III -CAD SATTIMIS

-SP MICEIVIII
- IWO MID 3 -MAY 'ADIOS

DIGITAL VOICE MODULE

#DVM-58C $89.95

 Record and playback up to 2 minutes of your message on
optional 4Mb of DRAM (32K bps). 1 Meg DRAM Included.

 Up to 16 variable -length messages - each w/direct trigger.
 Very low standby current, only 8 mA w/4 Mega DRAM.
 'ENDLESS RECORDING MODE' for continuous recording.
 'REPEAT MODE' and 'VOX' can be enabled.
 Selectable bit sampling rates of 16K or 32K bps.
  EOS' (end of sentence) output lets you control other devices

at the end of a message in the playback mode.
 PCB dimensions- 5.75' x 2.75' x 0.5'.

DIGITAL VOICE RECORDER
#DVR-120M $149.95

Incorporating the #DVM-58C Digital Voice Module within an ABS
enclosure and including the following:

 4 Mega DRAM.  MIC and LINE OUT lacks.
 Internal playback speaker.  12V AC adapter.
 Record/playback pushbuttons.  Microphone.
 Reset pushbutton.  Terminal strip connector.

IC TESTER/IDENTIFIER

Stop guessing wilh
your IC's, the HT -21
Handy Tester is a
complete stand alone
system which is por-
table, powerful and a
very affordable device
for IC testing arid
identifing either in-
house or in the field.

HT -21 HANDY
TESTER

:12951,OCC

$129.95
 Tests TTL 74, CMOS 40/45

and DRAM 4164-411000,
4416-4425 series IC's.

 Identifies any unknown IC
number on TTL 74 and CMOS
40/45 series.

 1 x 16 LCD dot matrix display.
 Automatic power shut-off to

conserve battery life.
 Up to 500 hours of operation

on a single 9V alkaline battery.
 9V AC adapter Included.
 Lightweight at only 9 oz.
 Dimensions 3.5" x T x 2".

MAIL ORDERS:

17921 Rowland Street
City of Industry, CA 91748

TECHNICAL SUPPORT
(818) 912-9864

ALL PRICES SUBJECT TO
CHANGE WITHOUT NOTICE

VISA, AVC A DISCOVER CREDIT CARDS ACCEPTED

FREIGHT CHARGES ADD:
UPS - Ground 5 5.00
Second day (blue, 5 8.00
Next Day (red) $15.00

C.O.D. ADM S 4.00
CALIF. RESIDENTS ADD: 8.25% Sales

Tax

CANADIAN ORDERS:

All orders must be PREPAID by
check or credit card (VISA, MC).

Add a flat rate of US$15.00 for
shipping and handling by U.S.
POST OFFICE (air).

A.
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ELECTRONIC KITS CAL WEST SUPPLY INC ELECTRONIC PARTS

2-15 VOLT 1 AMP
REGULATED SUPPLY

)1,

INCL. PARTS
KIT, CIRCUIT
BOARD AND
HARDWARE

C -F603 -S

*le
$17.95

VARIABLE SPEED STROBE
LIGHT

Includes parts kit, circuit board,
plastic case and hardware.

C-F616-S $15.95

PHONE LINE MONITOR
WITH HOLD

Includes parts kit, circuit board,
plastic case and hardware.

C-F647-S $10.95
** BLUE LED's ** CLIP LEAD SET MESSAGE STOPPER

5 mcd
WHITE
DIFFUSED

LENS

1.5 mcd

C -1740-S (T-1 3/4) $2.95
C -1745-S (T-1) $2.95

1" CLIPS 13" LONG

SET OF 10
2 EACH OF
5 COLORS

$2.75

Automatically disconnects answering
machine when any phone is picked up.

C-2971 $7.95
BLINKING LED's TRANSFORMER AC CORD

C -1720-S
C -1721-S
C -1722-S

RED
GREEN
YELLOW

(T-1 3/4)

.63

.68

.68

With built-in
thermal fuse
6 foot AC cord.

C-4075

PRIMARY 115 VAC 60HZ
DUAL SECONDARY 14.5V 500mA

15.5V 830mA

$4.95

2 CONDUCTOR SPT-1 POLARIZED

C -2265-S

BLACK

.79
MAIL ORDERS TO: CAL WEST SUPPLY, INC.

31320 VIA COLINAS 0105, WESTLAKE VILLAGE, CA 91362

Call or write for our free 36 -page catalog.

Minimum order $10.00. We accept VISA, M/C and MONEY
ORDERS in US funds. No C.O.D's. Calif. residents add
sales tax. Shipping in continental US add $3.50.
Alaska, Hawaii and Canada add 20%, minimum $5.00.

ORDER TOLL FREE 1-800-892-8000

r..11======.1.111111 1111

I discovering the marvels of electronics.
'Build a working crystal radio. Pick up radio

stations and experiment with radio waves.
O No batteries or soldering required. A great

trip down memory lane, or an ideal
introduction to radio and

1611111111111111111111 MOO OE

CRYSTAL RADIO KIT
$9.95

Remember the golden
age of radio? Bring back 
the memories and share I
them with someone just

electronics.----
AiNTHE ROBOT BUILDER'S

BONANZA:
99 INEXPENSIVE

ROBOTICS PROJECTS
$18.95

A collection of tested
project modules that can be
mixed and matched to create a wide range

of intelligent and workable robot creatures.
Great fun for beginners and super
challenges for experienced project
enthusiasts! 336 pages, 283 illus.

THE FINE PRINT :
i4=PRICES SUBJECT TO CHANGE WITHOUT NOTICE

4  GATEWAY IS NOT RESPONSIBLE FOR
PRINTING ERRORS  MASTERCARD, VISA AND
MilDISCOVER ACCEPTED  $10 MERCHANDISE
MINIMUM ON MAIL ORDERS  FAX ORDERS TO

(314)427-3147 ATTN: MAILORDER DEPT[as (INCLUDE PHONE NUMBER)  SUPPLY OF
SOME ITEMS IS UMITED  PRICES DO NOT

INCLUDE SHIPPING

a

Pie
ELECTRONICS, INC

8123 PAGE BLVD  ST. LOUIS, MO 83130

(314)4274116
9222 CHESAPEAKE DR  SAN DIEGO, CA 92123

(619)279-6802
2525 FEDERAL BLVD.  DENVER, CO 80211

(303)458-5444
MAIL ORDERS CALL TOLL -FREE

1-800-669-5810

ELECTRONICALLY SPEAKING,
GATEWAY'S GOT IT !

TV TRANSMITTER KIT
$19.95

Tired of lugging the VCR to
another room to see a movie
while Aunt Martha watches

reruns of the Julia Child special on PBS?
Sick of stringing wires through the house so

Junior can watch the latest Ninja Turtle
movie in the comfort of his room? never fear,
we've got the solution! This kit allows you to
send any audio and video source, like a VCR

or TV camera, to any TV set for up to 300
feet. With this little kit, you're the producer
and the programming director of your own

TV station. Tunable to any TV channel 2-6,

runs on 12 VDC, and accepts standard audio
and video signals.

Optional matching case set $12.95

'TRUE 9V NICAD BATTERIES
4 FOR $10.00

9 volt rechargable nicad batteries
manufactured by VARTA. Normally 9
volt nickel cadmium batteries have an

output of 7.2 volts DC.
These are true 9 volt DC nickel

cadrrTUn batteries.

VOICE UNIT
$15.00 (new)

This amazing box does every-
thing but dance! The EPROM

currently installed gives 3
different messages in English,
French, or Spanish. You can

chose from two musical melody selections to
accompany the message. Each unit contains a

SANYO VLM5010-3 and a VLM5030. This unit was
originally designed for talking vending machines.

The unit is approximately
6-5/8' X 7-3/8' X 2-7/8', sett -contained, runs on
110 VAC (or can be modified to run on 12VDC)

and comes in a metal enclosure. It features a 2732
EPROM (expandable to a 27128 EPROM) and a
dual amplifier and speaker with separate volume

controls for voice and music. We include
instructions for power and selection hook-up, so
you can have your sound'n'song module up and

talking without much fuss. We don't have
programming information, but those truly

adventurous enthusiasts may be able to figure out
how to program the EPROM with their own

messages!
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5U4G
12AX7WA/7025
6922 (military 6DJ8)
EL84/61305
EL84W6B05WA
6V6GT
6L6GC
5881/6L6WGC

VACUUM TUBE DEALER PRICE LIST Nov. '91

$4.30 each
4.35
5.75
2.60
5.20
3.90
3.50
6.75

SOVTEK, USSR
12 at $3.90 each 25 at $3.50 each

3.75 3.60
5.20 4.75
2.25 1.75
4.50 3.50
3.35 2.95
2.95 2.60 50 CALL FOR SPOT QUOTE
6.20 5.75 100 CALL FOR SPOT QUOTE

The 5881 is Russia's selected military 6L6WGC and is regarded as the vary best 6L6 type in the world.
replaced the Philips/Sylvania 6L6 STR's in the custom Soldano amp which he uses live, with SOVTEK
smooth sound. Discriminating musicians thruout the world are retubing with the SOVTEK 5881/6L6WG

SINO, CHINA
5U4G $4.60 each 10 at $4.15 each 25 at 3.75 each
EL34 4.90 4.30 3.90
6L6GC 4.70 3.95 3.70
12AX7a 3.85 3.25 3.10
12AT7 3.90 3.40 3.25
6146B 11.50 10.60 9.80
6550 9.40 8.95 8.35
KT88 11.60 10.50 9.95

EL34/6CA7
KT90
6DJ8
12AU7/ECC82
12AX7/ECC83

EL34

EL34

5U4GB
6CA7
6L6GC
6LF6
12BH7
12A17

$11.85 each
14.95
14.95
18.50

9.95
6.85

$5.10 each
23.90

3.15
3.15
3.15

El, YUGOSLAVIA
10 at $4.65 each

21.50
2.75
2.75
2.75

25 at $4.10 each
19.90
2.35
2.35
2.35

SIEMENS, GERMANY
$7.25 each 10 at $6.75each 25 at $6.20 each

TESLA, CZECHOSLOVAKIA
$6.75 each 10 at $6.25 each 25 at $5.70 each

GE, USA
10 at $11.25 each

13.50
13.50
16.95
9.50
6.40

6550a
7025
7027a
7591a
7868
8417

Eric Clapton recently
5881's because of their milky
C.

100 CALL FOR SPOT QUOTE
.

100 CALL FOR SPOT QUOTE

100 CALL FOR SPOT QUOTE

100 CALL FOR SPOT QUOTE

$19.95 each
14.75
16.95
14.75
16.95
15.75

10 at $17.95 each
13.25
16.25
13.50
16.25
14.25

SOLID STATE RECTIFIER
Built into tube socket. Direct plug-in replacement for all 5Y3, 5U4 and 5AR4 types.

ODD BALL TUBES (MOSTLY USA STOCK)

$6.25 each 10 at $5.90

4CX350A$79.00 each 6AV6 $1.95 each 6GW8 $6.90 each 6X4 $3.90 each 6189W $4.15 each
5AR4 7.95 6AX5 4.90 6J5 4.50 6X5 3.90 (12AU7W industrial)
5BC3/9 1.95 6BA6 1.95 6J7 5.50 6X8 2.25 6267 2.80
5V4GT 5.50 6BK11 6.90 6K11 6.90 12AY7 5.95 6973 11.90
5Y3GT 3.95 6C4 2.80 6SC7 6.90 12AZ7 2.90 7189 5.90
6AL5 2.40 6C5GT 2.75 6SG7 3.50 12DT8 4.95 7199 17.80
6AN8 4.95 6C10 4.90 6SJ7 4.45 12DW7 13.95 7247 13.95
6AQ5A 4.25 6CA4 3.50 6SK7 2.90 12F08 4.75 0A2 3.75
6AS7 3.90 6CG7 6.90 6SL7 4.35 5749 3.90 0A3 1.95
6AT6 3.25 6EU7 11.80 6SN7 3.95 (6BA6W industrial) OB2 1.95
6AU6 2.25 6FH8 9.25 6U10 4.90 5879 6.50 0C3 3.75

GIVE US A CALL ON ANY TOUGH -TO -GET TUBE. WELL FIND IT FOR YOU!
ALL TUBES GUARANTEED! QUANTITY DISCOUNTS AVAILABLE!

MATCHING AVAILABLE ON ALL OCTAL POWER TUBES $1.00 extra per tube.
"PLATINUM" MATCHING ALSO AVAILABLE WITH 24 HOUR

TEST AND BURN -IN, ENSURING PREMIUM MATCH. PAIRS OR QUADS $2.00 extra per tube.

MINIMUM ORDER $50.00
ADD $5.00 SHIPPING ($10.00 OUTSIDE UNITED STATES)

SEND CHECK OR MONEY ORDER TO:

NEW SENSOR CORPORATION
133 FIFTH AVENUE, NEW YORK, NY 10011

CONTACT: MIKE MATTHEWS TELEPHONE: (212) 529-0466 TOLL FREE: 1-800-633-5477
CIRCLE 256 ON FREE INFORMATION CARD
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EASY TO USE CAD TOOLS
PCB II

SUPERSKETCH

Easy to Use PC Software - ICON Based
Ultra Fast Performance - Mouse Driven
Complete With Advanced Editing Tools
Output to Printers, Plotters & Lasers

PCB BOARD DESIGN
Full range of products available from entry level
through to auto routing.

SCHEMATIC CAPTURE
A family of products that feature modern graphical
user interface & an intelligent diagram editor.

PCB II or SUPERSKETCH $1 49 us !!!
R4 SYSTEMS Inc.
P.O.Box 451
West Hill, Ontario
Canada M1E 4Y9
(416) 439-9302

Download DEMO from BBS at 416 289-4554 (2400/8/N/1)

'Five Evaluation Package

Write or Call Today

P -C -B ARTWORK MADE EASY I
Create and Revise PCB Art in a Flash

* For IBM's & COMPATIBLES
* HERC, CGA, EGA, VGA, SUPER -VGA
* AUTO GROUND PLANES
* DOT- MATRIX, LASER and PLOTTER ART
* GERBER and EXCELLON OUTPUT
*CREATE YOUR OWN FILMS with 1XART
* LIBRARIES * HELP SCREENS * MENUS
* DOWNLOAD DEMOS from 24 hr. BBS!

PCBoards - layout program 99.00
PCBoards HP or HI PEN PLOTTER DRIVER 49.00

PCBoards GERBER & EXCELLON Disk 49.00

PCRoute - autorouter 99.00
SuperCAD - schematic ...starts at 99.00
Demo Pkg. - (demos of all 3 programs) 10.00

Call or write for more information
PCBoards

2110 14th Ave. South, Birmingham, AL 35205

1(800)473-PCBS/ (205)933-1122
BBS/ FAX (205)933-2954

111111111111111111111

MULTIMEDIA DISCOUNT WAREHOUSE
Top Quality Multimedia Products At Warehouse Prices

Complete Media Vision Multimedia
MPC Upgrade Bundle
Includes:
 Top -of -the -line Sony 380ms SCSI drive
 Pro Audio Spectrum Stereo/SCSI board
 Windows 3.0 & Multimedia Extensions
 Tutorials & Sample Applications
 Full Compton's Multimedia Encyclopedia,
Jones In The Fast Lane, And more!

The best MPC upgrade kit you can buy to transform your PC into
multimedia PC. MPC approved-runs all the lastest multimedia software.
Includes cables, installation software, and well -written instructions. Bundled
with over $900 in quality multimedia software. A great buy at $799.95.

Learn To Play Piano On Your PC
The MIRACLE System!

Includes:
 Professional keyboard with 49 velocity -

sensitive keys and built-in stereo speakers
 128 digitized instruments and sound

effects; fully MIDI compatible
 Note and rhythm tutor, Aliens and Shooting

Gallery practice, Flashcards, Hypertext, etc.

This is the first high -quality synthesizer that teaches you how to play it!
Using all the power of your PC, the Miracle software will have you making
music the minute you touch it. Teaches contemporary, classical, rock, jazz,
or country in personalized exercises that are entertaining, fun, and effective!

Inwawuni

Retail 479

'11 It ttt SC 111

Commodore COTT"' Player
Plays CDTV, Audio CD, & CD+GraphIcs
CDTV Package Includes:
 CDTV Player With 68000 Microprocessor
 Wireless Remote Control And CD Caddy
 Groliers Electronic Encyclopedia CD-ROM
 The Lemmings Game On CD-ROM
 Intro To CDTV Disk, 400 -line RGB, NTSC &

S -Video Out, Plus Standard RF (TV) Video

Here's a great opportunity for you to expe ience Commodore's new TV
learning and entertainment product for an unbeatable price. Great family
package comes complete with over $400 in free software! Can be expanded
with keyboard, 3.5" disk drive, trackball, more! We carry many CDTV titles.
Note: We cannot ship CDTV; You must pick up this item at o r warehouse.

Self -Powered Speakers
For Your PC
These stand-alone speakers are the perfec
addition to your multimedia PC. They contain
bass and treble boost switches, 100-15,000Hz
response, work with batteries or external
power to add 3.6W per channel. Sound great!

We carry 100's of CD-ROMs and
other multimedia products at

warehouse prices. Call for your
copy of our discount product list.

VISA ORDER LINE 714 -25 -MULTI
(1'

48BD

(714-256-8584)
MasterCard Multimedia Discount Warehouse

et -Day On All Purchases
515 West Lambert, Bldg. E
Brea, CA 92621-3991
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ALFA ELECTRONICS QUALITY TEST EQUIPMENT
AFFORDABLE PRICE

DMM 2360
$129.95

DMM + LCR Meter
Most Versatile DMM
Inductance: 1µH -40H
Capacitance: 1pF-40µF
Frequency: 1Hz - 4MHz
Temperature: -40 - 302T
Logic Test: 20MHz
Diode, Continuity
Volt, Amp, Ohm
3999 count display
Peak Hold
Auto power off

LCR Meter 814
$199.95

The Best Handheld
LCR
Inductance:0.101-200H
Capacitance:0.1pF-20,00CµF
Resistance:1 rriC1-20MLI
1% basic accuracy
Dissipation factor indicates leakage
in capacitor and 0 factor in inductor
Zero adjustment to reduce
parasitics from test fixture
Very good for high frequency RF
and surface mount components.

 ''.:1-77479 41 .01

DMM 135
$69.95

DMM measures
Temperature
0* - 1400T, -20*-750"C,
0.1", 1' resolution
CapacitancelpF-20g
Resistance: 0.10-2000k40
Volt, Current, Continuity
Diode, hFE tests
Type K thermocouple included

LCR Meter 195
$119.95

Very popular LCR
Inductance:10-200H
Capacitance:0.1pF-200 H.F
Resistance:0.0'1(1-20PM
Basic accuracy:R:1%, C:2%,
L:3%
Test frequency 1 kHz

4 2C' MHz Oscilloscope with Delay
Sweep PS -205 $419.95
Dual Trace, Component test, 6" CRT, X -Y Operation, TV
Sync, Z Modulation, CH2 Output, Graticule Ilium, 2 probes
x1, x10

PS -200 20MHz BASIC $339.95
PS -405 40MHz DELAY $559.95
PS -605 60MHz DELAY $749.95

Power Supply
PS -303 $169.95
0-30 VDC , 0-3A output
0.02% + 2mV line regulation
0.02% + 3mV load regulation
1 mVrms noise and ripple
Short circuit and overload protected

RF SIGNAL
GENERATOR

SG -4160B $124.95
100 kHz-150MHz sinewave in 6 ranges
Output 100mVrms to 35 MHz
Internal 1kHz, External 50Hz-20kHz
modulation
Audio output 1 kHz at 1 Vrms

RF SIGNAL
GEN./COUNTER

AO a, SG-4162AD $239.95
Generates RF signal same as SG -4160B
Frequency counter 1Hz -150MHz
Sensitivity <50mV
For internal and external sources

4t.

111.1011M

...oworr4n eiblifitIMMINESP

Clamp Meter
3012 $79.95
AC current
10mA-1000Amp
AC current range20, 200 1000A,
good for both high and low current
ACV:200V, 750V. DCV:1000V
Resistance:2000, 2041, Continuity,
diode check
Line frequency test:0 -2000Hz, with
1Hz resolution
Peak Hod, Data Hold
Comes with leads, hard carrying
case

Capacitance Meter
7705 $57.95
0.1 pF20,000µF in 9 ranges
0.5% basic accuracy
Zero adjustment ± 20pF to
compensate parasitics from test
fixture

20 MHz Digital Storage
Oscilloscope DS -203 $749.95
Switchable between digital and analog
2 K word per channel storage
Sampling rate: 10 M sample /sec
8 bit vertical resolution (25 LereS./div)
Expanded Timebase 10ms/div - 0.5 s/div
Refresh, Roll, Save all, Save CH2, Pre -Trig
Plotter Control

min,' -7.x
,40

AUDIO GENERATOR

AG -2601A $124.95
10Hz - 1MHz in 5 ranges
Output: 8Vrms sine, 10Vp-p squarewave
Synchronization: ±3% of oscillation
frequency per Vrms
Output distortion: 0.05% 500Hz  50kHz

0.5% 50Hz - 500kHz
Output impedance: 600 ohm

AUDIO GEN./COUNTER
AG-2603AD $239.95
Generates audio signal same as AG -2601A
Frequency counter 1Hz-150MHz
Sensitivity <50mV
For internal and external sources

Power Supply
PS -1610 $299.95
0-16 VDC , 0-10A output
Constart voltage 8 constant current mode
0.2%+2mV line regulation
0.04% +2mV load regulation
1mVrms noise and ripple
Short circuit and overload protected

FUNCTION

GENERATOR

FG-2100A $169.95
0.2 Hz - 2 MHz in 7 ranges
Sine, square, triangle, pulse and ramp
Output: 5mV-2OVp-p
1% distortion
DC offset ± 101/
VCF: 0-101/ control frequency to 1000:1

FUNCTION
GEN./COUNTER
FG-2102AD $239.95
Generates signal same as FG-2100A
Frequency counter 4 digits
Feature TTL and CMOS output

ALFA ELECTRONICS
P.O. BOX 8089 Princeton, NJ 08543

(800) 526 -ALFA 15 DAY MONEY BACK GUARANTEE

(609) 275-0220 1 YEAR WARRANTY
Visa, Master Card, American Express, COD, Purchase Order Welcome

CIRCLE 229 ON FREE INFORMATION CARD 48BE



MC300 "POWERFUL"
rituLTI CAPACITANCE METER

What your multi functioned
Multlmeter CAN'T do the
MC300 will do.
Your multi -functioned multimeter

n mearewe FIFE on tranaletore but
you Will have to U. "'wfoldthe Mode

P n P

IDENTIFY types of

bipolar transistors &

their leads with the
MC300, then use your

L&) Earl multimehar for HFE.
IN ADDITION" to its inereditly large auto ranging cepebilly,L4F to I FARAD.

oh your milometer tart do( Off INC:100 also does the :

10 range naua capabely  Al./tarmac* calculaes to Iesrpow of
reeds dielecbic &wpm, cables In feet metres, miles or ki&netres
3 saYa of ....-a neutire pia' aliom, (tworeical mega ol 10,000 miles)
ability to zero large elute up lo 59913 li
idey to read leakage al capedlors ' test zener dodos up to 23 V (wigs

AC adaptor, wow voltage depends onsorts wears in 2 dfierent modes tottery conron)
MO luncion Ireeas dopey in met modes

' Both unit have  4 full digit 0.5 'rob LCD diiplai, diode dm* and tse protected input powered by 9 vet battery or optional PC adapter (eccrnmerded for MC400), impact recent plastic case

MC400 "EVEN MORE POWERFUL"
COMPONENT ANALYSER CAPACITANCE METER

Besides appearance what do the following
components have in common?

ANSWER: Nothing!, They're all completely
dr5erent components. Some have genenc part numbers
(have your catalog ready to .dentily which is which)
otners have OEM numbers (bet you dont have that
catalog) while still otners have no markings!

11
(416)676-1600

DEIETRON

a Div. of Bergeron Technologes kr.

935 THE OURENSWAY BOX 641

TORONTO NT Canada 118Z 5Y9
DEALER ENQUIRIES IPMTED

;Rai* it - US Fil0S,
MC300 001E19.95

I
i MC400 00249.95
i CASE 0$ 24 95

ONLY Ihe WAX 2 sad tit INTO THIS! PAIR OF 35- LONG I

m--rni,i., ,..i. u, TEST LEADS 0$1295 i9 ? 111Foor''":.., i 4iii '2.1*X.,... i. ' MAMA has 2 art riinge All urns

r =ic., gT, iim MOSFET I have standard pair of test leads '

.r,..a. -.....,..- ,i,iri 11111W2
... '''''' I MM200A 0$259.95,. 1

,i,.... ivi. ,,,,, ran I -
THE MC400 CAN ALSO DO

9 111V ZS" ;,'.i. Ilra-all the functions of the MC300
icentifies type of component - FETs, BPOLAFts, SCRs, TRACs. UJ113. PUTS
identifies polarity of Component -NPN. PNP, P or N channel, enhancement or

depletion for above
idertifies pinout of component

- bases, collectors, emitters, pates, drains, sources, cathodes, for all above components
testa 3 pinned ION powered wattage regulators
Zener dodes to 23 V end rectifiers

FREQUENCY COUNTER with PROGRAMMABLE MULTIMETER
MM200A Multimeter that reads not only Frequency and Voltage at the same time but also

4 Voltages at the same time (2 freq., 4 voltage, 1 current & 1 resistance input)
All inputs can be individually
programmed f

.1 1111 .1 1111

Color

coded

inputs

aid
Optional

War tat leads to sod corrksm

40,

...v QUAD
'111 ' DISPLAY

tn.
.1 OM

1 1111

C Ont 1 In

. It 1111
1.111.111

DUAL
DI SPLAY

SINGLE DISPLAY
(any function
including frequency)

SIMULTANEOUS
VIEWING OF
MIN/MAX MODES

FREQUENCY
and VOLTAGE

1 VOLTAGE &
2 FREQUENCIES
10 MHz Frequency
on top
5 Khz Frequency
on bottom

2 VOLTAGES 8.
.0 100A .1 1111 1 CURRENT &

1 RESISTANCE:=..44474: (many other combo/
available)

SETUP MENU

EVEN READS IT
OWN BATTERY
VOLTAGE

CIRCLE 274 ON FREE INFORMATION CARD

Manual or
autoranging
Relative
reference
(100% full scale)

Comparative modes.
all Inputs can 'beep'
above a value, below
a value or in between
2 values

Alec, has continuity beeper
with programmable yak.

Case 0 S34.95
MM300A 0$469.95

I (bench)op version)

TL220 6 COL% CODED
HOOK TEST LEActs 009.95

, TL230 6 COLOF CODED

ALLIGATOR TEST LEADS 0539.96_
adapla fa MA200 0$10.95

I NMI& A/DRAWLING 1759 &NT ..
chid U VISA igk
rug ads LJ mastic:id
CAM I0

tCnrnC 1)Wi
SENAURE

Deot cad order ma be sopped to the
I address tte cleat tad d registered In.

TA

ADCFESS
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ST

A recession -proof business!

Computer maintenance/service
can double your income!

If you are not servicing microcomputers or printers, TechSery can put you into the computer maintenance and
repair business quickly, economically and efficiently. National research indicates that during a period of recession,
computer maintenance and repair businesses will grow at twice the rate of hardware sales.

We provide a complete support program including a proven marketing plan.
RECOGNITION TRAINING
Nationally recognized trademarks and logos give you Hands on training IBM/Compaq/Apple and all
immediate recognition as a professional computer repair compatibles.
specialist by being a TechSery Authorized Comput- Level 1: 8088, 286, 386, and 486 trouble -shooting,
er Repair Center. configuration upgrades, advanced diagnostics
DOCUMENTATION Level 2: High Impact/Laser Printers/Fax Machines
We provide manuals, schematics, documentation and Level 3: Networking/Novel/Unix/Multi-user/Multi-tasking
advanced diagnostic software, configuration/Installation/Maintenance/Repair.
NEW HARDWARE Prepare for C.N.E. (Certified Network Engineer)
CPU's: IBM, Apple, Compaq, and others. test

Printers: Okidata, Epson, HP Lasers and others at huge FINANCING
discounts. Available for qualified businesses.
PARTS AND BOARD REPAIR OVER 275 DEALERS WORLDWIDE
Single source for OEM/generic ports and board repair. Find out why more electronic professionals are adding
Order 7 days a week/24 hours a day. $45 million in parts computer repair to their businesses or starting their own
in stock, ready to ship onywhsnre, overni9ht if required. computer repair businesses.

Call TechSery at (212)967-1865 now.
techAUTHORIZED DEALER

servsm
America's largest chain of independent, licensed computer repair centers

01992 Tech/Sery corp. 253 West 28th Street, New York, NY 10001

CIRCLE 264 ON FREE INFORMATION CARD



OCEAN STATE ELECTRONICS
PROFESSIONAL, AMATEUR, OR COMMERCIAL - WE'RE YOUR ONE STOP ELECTRONIC SOURCE

CALL OR WRITE FOR OUR FREE 96 PAGE CATALOG 1-401-596-3080

SIGNETICS NE602N
Balanced Maer/OSC Popular IC among
copermenters for budding DC and supernet
receivers

$2.25 ..... BUY 3 OR MORE ...$1.99

CD22402E
CMOS LSI Sync Generator

$9.95

ANTENNA INSULATOR
Light-werght, durable molded Iona. plastic
Delearic strength is comparable to ns
cram predecmor wrthout suscePtnaleY
to clacking a breakage under impact a
were temperature change Weatherproof

$2.00/PAIR

MINI-CIRCL ITS SBL-1
DIODE RING MIXER

Double Balance Mixer
LOME - 1 500MH,

RFD C -5D0 MI -14

$6.75

PN2222A
The Worlds Most Popular Transslor
Gen Purpose AMP(Syntch TO -92

$.05 EACH :10 PIECE MN. REQUIRED)

1N4001
1N4002
1N4003
1N4004
1N4005
1N4006
1N4007
1N5400
1 N5401

1N5402
I N5404
I N5406
1N5407
1N5408

RECTIFIER DIODES

1 AMf 50 PRV .09
1 AMP 100 PRV .09
I AMP 200 PRV .10
1 AMP 400 PRV .10
1 AMP 600 PRV .12
1 AMP 800 PRV .15
1 AMP 1000 PRV .17
3 AMP 50 PRV .20
3 AMP 100 PRV .20
3 AMP 200 PRV .20
3 AMP 400 PRV .25
3 AMP 600 PRV .25
3 AMP 800 PRV .25
3 AMP 1000 PRV .25

MAGNET WIRE
Plain enamel Solid bare copper
For winding cols transformers and
torofds Prow for 111 lb spools

*14 3.25 *24 3.70 834 4.80
*16 3.30 *26 3.75 136 4.90
#18 3.35 *28 3.85 *38 4.95
*20 3.55 *30 0.00 *40 5.10
#22 3.85 132 4.40

BUZZER
Produces steady high frequency signal
Excellent for code predicts
Screw control for adKisitng pitch

Uses standard 1 112V battery $4.99

DELUX CODE KEY
Adjustable. heavy duty brass base wall ball

Dearing pivots Desgned for hard
usage 116" plated cameos

$10.75

W°.
+:!14i4

IN34A
HARD TO FIND

Ciemenutrn Diode
100y PRV 250MA

1-9-9.25 10+ ...9.20

EDGEWISE MOUNT S-METER/SWR
200uA movement Scale reads signal 0.60db Has two
ear flanges with holm for mounting

Measures *prat 1 1/7W e I 1/4'D a 7/17H $4.00

200KA movement Scale reads e

both sorW(0.30db) and SWR
Sans mounting as above

Measures 1 3/9W x 1 1/4-D a 3I4 -H

4111I

$4.00

TOROIDS
IRON FERRITE

1-25-2 40 F737-43 60

T-25-13 40 F737-61 80
T-37-8 45 F737-77 60
T-37-12 45 F750-43 75

T-50-2 55 F750-61 75
1-50-3 55 F750-77 75

150-8 55 F782-43 1.00

168-0 75 F782-87 1.00
168-2 75 P782-66 1.00
T68-6 75 F7114-61 2.15
T80-2 85 F7140-43 4.10

T200-2 4.00 F7240-61 8.00

WE STOCK A COMPLETE UNE OF
TOROIDS AND BEADS.

AFFORDABLE
DIGITAL MULTIMETER

19 RANGES
3 112 DIGIT LCD DISPLAY
OVC - 1000
ACV 750
DCA - 10A
RES  2 MEG
DIODE CHECK $24.95

200 WATT INVERTER
Plugs into your lighter and runs

 Ham Equipment
 Lights
 Soldering Iron
 Computer
 Power Tools
 Shaver

13' TV with VCR
 MUCH MORE

Model POW 203
Input 10 to 15 volts DC
Cluexot. 116 rate AC to faMS
Power 400 Wads peak

200 Watts for 2 minutes
140 Watts cononously

x 2 6' x 1
Weight 15 ounces
Warranty 1 year

DEALER INQUIRIES INVITED

$129.95

0 -DOPE
Soknon of pure paystyrene a solvents Dries
fast and leaves a dear, protective coaling on
tonods coils and transtormon., wan no or
nurvmal Owl on inductee values May also
b. used as a cement for imbed Of fabricated
dens made of polystyrene
(Bottle with Brush 211 oz 59 rnI) $3.75

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY WITH

TEC-200 FILM
JUST 3 EASY STEPS

Copy circud pattern
on TEC 20C film
using any plain
paper copier
Iron film on cf .

copper clad 'board
Peel on film and etch

Convenient B 1/2 x 11 sae
With Complete Instructions

5 SHEETS

10 SHEETS

20 SHEETS

$6.25
$10.75
$16.25

14 PIN 11

16 PIN 12
18 PIN 17
20 PIN 21

TRANSISTORS LINEAR IC'S
2N2222A .35 NE555 .25
203055 .69 NE564 1.75
203553 2.75 LM733N .65
203563 .35 LM741 .30
203666 1.00 UA7905 .39
203904 .10 UA7812 .39

2N3906 .10 UA7820 .49
204401 .15 UA7824 .49
204403 .15 CA3126E 1.60
MPF102 .29 LM317T .69

IC SOCKETS - LOW PROFILE
8 PIN 10 22 PIN 23

24 PIN 25
28 PIN 30
40 PIN 43
64 PIN 68

VERNIER DIALS
o.meler 0-10 Marking $7.25

1-1/7 Demeter 0-100 Marltng $8.25
Dtarnetef 0100 Marlung $9.25

REGULATED POWER SUPPLIES
13.8 VDC

Period for ham equipment, CBS. tar SteOfeCCS arid
other 13 B VDC nem LED on indicator, short came
protection Binding poet output

3 AMP $31.50
4 AMP $39.50
6 AMP $46.50

10 AMP $79.50
20 AMP $119.50

HEAT SINK
COMPOUND

Used for heat transfer from semi-
conductor devices 10 mountong
pants
TUBE, 21 GRAMS $2.50

MINIATURE
TOGGLE SWITCHES

3A 125V Solder Terminals

4
SPDT 00.00
DPDT ON -ON

4
$1.25
$1.50

TEST LEAD WIRE
18 GA Flexible Rubber Insulation (Not Plastic) Rated 500:0 VOLTS

5-999E7 5.20/FT 1000 FT 8110.00
Specify Color: Red or Black

KITS
Complete with PC Board and Instructions.
Educational, Fun to Build, and Practical.

BLACK

INSULATED BANANA PLUGS
$.99 RED 9.89 "a`-'1=0

VERNIER DRIVE
American made 6 1 vernier drive Has dial plate
mounting flange lush two lapped holes 1256) for
dal mounting Input 8 output mete with 1/4' shahs

$10.75

TRIMMER CAPACITOR ASSORTMENT
Top Dually
May contain soar two and Dose gang 86 well

10 pcs. $1.50 -

SOLDERLESS TEST PRODS
4 INCHES LONG

BLACK $1.00 RED $1.00 4St.

MEDUSA (Sound Sensor)
A walking obot wan an electronic brain Registenng your
command. Ihe robot stats to hobble on as 4 legs and stops
automats" alter a preset time Movement 2 legs on
each 60e .4 crank shaft Control Sound sensor includro
condenser rtscrophondransetor Powered by two 1 5V
bananas N sixe Ma included) $41.95

COPPER CLAD
PC BOARDS

4' x 6" DOUBLE SIDED $.99
3 1/4 x 6 3/4 DOUBLE SIDED 89

6 1/2 x 6 SINGLE SIDED 1.25

7 x 5 SINGLE SIDED 1.50

8 x 7 SINGLE SIDED 2.00

PANAVISE

% X

INTERCHANGEABLE VERSATILITY,

Imp

*303 1300
STANDARD HEAD

Q
STANDARD BASE

$20.99 0315 517.99
CIRCUIT BOARD HOLDER

$23.99

INSULATED ALLIGATOR CLIPS 2"
BLACK $.22 RED $.22

TO ORDER

Call 1-800-866-6626 ORDERS ONLY
(Catalog requests can not be taken on toll
free number.)
8 a.m. - 9 p.m. EST
Monday through Saturday

OR WRITE TO:
Ocean State Electronics,
P.O. Box 1458, Westerly, R.I. 02891

OR FAX TO: LOCAL CALLS USE
(401) 596-3590 596-3080

It paying by CREDIT CARD include Card No
and Expiration Date
Mail in orders please include $4.00 shipping
Minimum order $10.00
R. I. Residents add 7% Sales Tax

ORDERS RECEIVED BY 1:00 PM EST -
SHIP SAME DAY!
FREE SHIPPING ON ALL MAIL IN ORDERS
OVER $25.00.
Applies to UPS Ground in Continental U.S. Only.

Moen/ erCvd\

VISA

SPIDER (Infra -red)
An Intellgent robot whet knows hoe to avoid
triterferenos Robot (worts an infra -red beam which
detects an obstacle in front and automatically rums
lend and oontinues on Powered by one 9V and 2 AA
bananas not Included) $62.95

0-15V POWER SUPPLY
The 0-15V Power Supply A cane of
the mat usetul lOw-cost power
**ghee you can build n vial supply
voltage * itanostor radios tape
racy Oros and electronic games

$12.95

FISH CALLER
The Fish Caller, when completed.
makes a clicking sound that should
attract hungry felt n the nanny

$7.95

SIGNAL INJECTOR/
TRACER

This hand, tester s both a signal
generator and receiver As a
generator are n to check out an
amplifor !tag. by stage Also tests
AM redo IF and RF stages As a
feces., you can pin pont where a
defective pan exists Will transmit
and rem. cirnullaneOuSly

LOGIC PROBE
Hand held Digital Logic Probe
prOvrtle6 convenrent and emcee use
in the measurement of logs 010046
n chiplays logic levels Ihqh or *00.
pukes and voltage transients down
to 300 nanoseconds High intensity
LED readouts prowl+ instant
response to The logo state

CIRCLE 257 ON FREE INFORMAT'ON CARD
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FLYING ARROWS

RV -TV/ VCR ANTENNA )1
AMPLIFIED-VHF/0151. 11{T(7170VAC

GI -I MICW-

AMPLIFIED,HI-GAIN ANTENNA. PULLS IN WEAK SIGNALS.
SIMPLE TO INSTALL IN RV'S.VAN,ATT1C.CLOSET ETC.
WEATHERPROOF COMPACT SIZE. 22"WXS"DX4-MAX.H.
INCLUDES 25'.3*COAX CABLES/ SEPARATOR/ BALUNS/
AMPLIFIER/PS/AC/0C CORDS/UNIVERSAL-ROTATEABLE
OMNI DIRECTIONAL, RAISE -LOWER. SIDE -TOP -
ANTENNA MAST.MOUNTING KIT.MD51SAC/DC.S39.95

SPECIAL PRICE $39.95
ELSEWHERE $54.00 OR MORE

404 THE PHANTOM: CATV AMPLIRER $19.95

.33 UNDETECTABLE DISTRIBUTION & ISOLATION
PROPERLY CONNECTS E. MATCHES 1.2.3 OR A TVS--VCRS TO ONE CATV 7$ OHM
SIGNAL SOURCE. ENGINEERED TO AMPLIFY.ELIIAINATE MISMATCHING (LOADING DOWN)

OEGRAOATION OF CATV SIGNAL SOURCE. UNIT ACTS (REFLECTS) AS IF ONLY 1

TV -VCR IS CONNECTED TO CATV CABLE LINE. OPERATION 120VAC 818.85

COLOR IV -VCR ANTENNA
COMPACT SIZE (75 Ohms)

UHF -VHF -FM

 QUALITY VCR RECORDINGS
 HIGH DEFINITION VIEWING

IDEAL INDOOR -OUTDOOR ANTENNA.FOR CONFINED AREAS SUCH AS ATTICS.
PATIOS.LOFTS ETC. RANGE 90-110 MILES. ADJUSTABLE OFFSET BOOM AXIS
COMPENSATOR & HIGH FRONT TO BACK RATIO- REDUCES VHF -UHF GHOSTS.
LIGHTWEIGHT, COMPACT -BOOM LENGTH 44"& REAR ELEMENT WIDTH 78" 18
ELEMENT UHF CORNER REFLECTOR & 5 ELEMENT VHF -FM YAGI. PRICE, INCL -
LUDES 35' FABRICATED 750 COAX CABLE. DR CHANS MODEL 2023A 521.95

HOW TO KEEP YOUR VCR ALIVE I ,2;1-zz,
GYUKtqlFERMIN (TILE KITTY GRITTY OF VCR REPAIR) ,&.*

BIBLE OF VCR MECHANICAL & ELECTRO-MECHANICAL THEORY -REPAIRS -DATA
409 PAGES &700 DRAWINGS. INCLUDES S&H.USAS24.95.CANADA uS$27 95

LESS BUSTER'S ELECTRONICS() *send Money order or Check.
2039 CIVIC CENTER DRIVE. STE. 0176 'Minimum order $8.00

NORTH LAS VEGAS.NEVADA 89030 'Shipping & HandlIng.63.50.UPS,
TEL: 1-702-642-0325 Continental 48 States,others extra.

Orders processed Immedlately,NotifIcatIon sent In case of unforeseable delay.
LESS BUSTERS ELECTRONICSO 1991 LEG. CATALOG FREE

CIRCLE 273 ON FREE INFORMATION CARD

AUTOMOTIVE ELECTRONICS

Learn about this exiting new field
We have kits, plans, and books.
FREE CATALOG CALL 1-800-535-3091
S&M ELECTRO-TECH INC.
P.O. Box 34334 Blaine MN. 55434

Internal Programmer for PC '139"

Cr)

C0

a)

w

48BH

New Intelligent Averaging Algorithm. Programs 64A in 10 sec., 256 in 1 min., 1 Meg (27010, 011) in
2 min. 45 sec., 2 Meg (27C2001) in 5 min. Internal card with external 40 pin ZIF.

2 ft. Cable
 Reads, Verifies, and programs 2716,

32, 32A, 64, 64A, 128, 128A 256,
512, 513, 010, 011, 301, 27C2001,
MCM 68764, 2532, 4 Megabits

 Automatically sets programming voltage
 Load and save buffer to disk
 Binary. Intel Hex. and Motorola S formats
 No personality modules required
 1 Year warranty
 10 days money back guarantee
 Adapters available for 8748, 49, 51, 751,

52, 55, TMS 7742, 27210, 57C1024, and
memory cards

 Made in U.S.A.
EMPDEMO.EXE available BBS (916) 972-8042

40 pin ZIF

4539 Orange Grove Ave.
Sacramento, CA 95841
(Monday -Friday. 8 am -5 pm PST)

NEEDHAM'S ELECTRONICS

ODCOD
VISA

Call for more information

(916) 924-8037

FAX (916) 972-9960

CIRCLE 255 ON FREE INFORMATION CARD



TIMELINE,,
Liquid Crystal Displays

16 Characters x 1 line 3 for $25.°2
40 Characters x 2 lino 2 for $25.Q2

40 Characters x 4 line $25.00
16 x 2 $12.22 32 x 4 $20.02
20 x 2 $12.21 4 x 2 - $5.2°

24 Characters x 2 line LCD 12.01
5V power required  Built in C-MOS LCD
driver 8e controller  Easy "Microprocessor"
interface  98 ASCII character generator

Certain models ore backlit, call for more Info.

ADAPTEC 4070A (RLL) or 4000A (MFM)
SCSI Controller, our choice $60.9-2

LASER DIODE
Sharp part#: LT022MC 5.225mW at 780 nm, sin le transverse mode

Portable Micro Termini
 Flip up LCD display 19-16 VDC)  Can
communicate with any computer having
RS 232 port  Can communicate with
another Microterminal  Use by itself
as electronic notebook  Onboard
microprocessor, data RAM (32K)
and Video RAM (64K)  Complex
built in diagnostics and set up capabilities.

IRMA BOARD 8 bit 99.252
Links 3270 mainframe s stems to I 'M PC

MAGNETIC CARD READER 25.122
Includes:  20 character dot matrix display with full
alpha -numeric capability  keypanel with full alpha-
numeric entry  separate 7.5 VDC/0.5 Amp power
supply  standard telephone Interface extension
cord  lithium battery and flat -cone speaker.

.)11r,1:1\VLA
360 K $35.01 1.2 Mb $55.a°

720 K $35.2Q 1.44 Mb $60."'
5.25" bracket for 720K or 1.44Mb drives $7 extra

640 x 200 LCD $29.22
The unit Is the display for the Toshiba T1 100+ laptop
computer. Driver board to generate text and graphics
not included. This is a serial Interface LCD. You should be
very familiar with wiring when attempting to use this unit.
640 x 400 LCD 50.QQ Seiko part #:F642F

Fs' CoNATER. SLY 1F"i 1.:1?"
380 WATT $29.00 Non -enclosed - Output: +5V @ 50 A

+12V @ 6 A, -12V @ 1.5 A, Dimensions: 12" L x 5" W x 4"H

73 WATT SWITCHING $19.00 or 2for $30.00, (2) 4 pin power
connectors attached - 115/230 Volt, Dimensions: 8.5" L x

4.5"W x 2" H  Output:  +5V @ 2-9.75 A  +12V @ 0-1.5 A
 -5V @ 0-0.4 A - -12V @ 0-0.5 A

40 & 50 WATT, NON -ENCLOSED, 2 for $25.00

HeNe Laser Tube iomw (max output) $99.C61
Proteon ProNet-4 Model p1347
Token Ring Board $99.2216 bit - 4 Mbps  IEEE 802.2 and 802.5
compatible - twisted pair - interoperable with IBM
Token Rin network

litte Sip!' IlIn 111111,e
/77".16 1728 element CCD $19.00
4110k. 4096 element CCD $29.00 ,2037"P

171C 300 XL1 and DC 600tape cartridges
Tandy Model 100 computer (used) S1 99.00

101 Key XT Keyboard $24.00
85K- XT/AT Switchable K- bd $24.00

1M Smart wand Bar Code Reader $99.°12Model I-MCR-8300

wow/

99.00
mipRO LITTLE BOARD PC $79.02

256K RAM included, expandable to 768K
on board (256x9 SIMMS) Floppy
Controller 360K/720K/1.2Mb/1.44Mb 2
serial ports and 1 parallel port
Keyboard input & Speaker Output Has
SCSI controller Socket (requires
optional pal & controller) Board is
the size of a 5.25" floppy drive

Single board 286-12 and - 16 computer $99.2/
16 bit, plugs Into passive backplane. 1Mb of memory on board.

Magnavox EGA Color Monitor
$1 50.00

.39 dot pitch. Model #:9CM053. EGA card available.HARD DRIVES
lonin= !Drive $513.Q -Q

(Half Height, ST506 Compatible)
20Mb Hctrd Drive $100.g2
40Mb Hard Drive $180_02
CDC 94 1 66- 14 1 $300-1312
(115Mb, Full Height. ESDI interface.)

20 and 40 Mb !DE drives - call for price!
Non -Enclosed TTL Monitors

Comes with pinout. 12V at 1.4 Amp Input. Horizontal
frequency 15 Khz. Ability to do 40 and 80 column.

5" Black & White $35.00
7 inch WDOC:l C:3134) $29.95
9 inch (Amber) $29.95

Graphic & Alphanumeric
Liquid Crystal Display

480 Dot x 128 Dot. (80 x 16 line)
15.22 each. or 2 for 20.22Driver board available $60.00

CONTROLLER CARD BLOWOUT!
XT hard drive controller

Controls 2 hard drives $39.00
MFM controller -1 /2 card -8 bit with cables $44.00

AT Hard Drive controller 16 lit
Part #VVD10/1.1-WAH - runs up to 12 Mhz only. $24.00
16 BIT SCSI CONTnoLLEII BOARD '99.uu

with floppy controller built on. Comes in kit form
with cables ez software. Mf:.: Sumo

13'03137
These are - 16DX Mhz co -processors. Fully tested and
guaranteed to work at the desired speeds below.
16Mhz 105.22  20Mhz 115.22  25Mhz 125.22

256K x 9 SIMM modules, 12Ons $7.50, 15Ons $6.50

IN1 ove I I Netwctre
7_2_,p, to 6096 c=,_EY- Ilst. G".sr,// with
N.7-cat_z-sic."22 rand 227._i_mbeapr ckt
z_zzscp.r..st you da.x.es, Icao..1cl_r2Ar for.

3Com - 3C603 - $175.00

1490 W. ARTESIA BLVD, GARDENA, CA 90247
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977
LA. Technical Into: ( 310) 217-8912 . OEM INQUIRIES WELCOME
Fax (310) 532-6304  20% Restocking fee for returned orders.

Minimum Order: $20.00 Minimum shipping handling charge
$5.00. We accept cashiers cheks, MC or VISA. No personal
checks or COD's. CA residents add 8.25% sales tax. We are
not responsible for typgraphical errors. All merchandis subject
to prior sale. Phone orders welcome. foreign orders require
special handling. Prices subject to change without notice

CIRCLE 266 ON FREE INFORMATION CARD
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AS SEEN IN RADIO -ELECTRONICS

THE $99.95
EDUCATION

THE PRIMER MICROPROCESSOR
TRAINING SYSTEM

TEACHES:  INTEL 8085 PROGRAMMING

 DIGITAL & ANALOG INTERFACING
 PROGRAMMING INTEL PERIPHERALS

 MICROCOMPUTER ASSEMBLY & DESIGN

FEATURES:  ROM MONITOR OPERATING SYSTEM

* OVER 80 PAGE SELF INSTRUCTON MANUAL

 6 DIGIT, 7 SEGMENT, LED DISPLAY
 20 KEY KEYPAD

DIGITAL INPUT PORT WITH DIPSWITCH

DIGITAL OUTPUT PORT WITH LEDs

 ANALOG TO DIGITAL CONVERTER

 DIGITAL TO ANALOG CONVERTER

 14 BIT TIMER/COUNTER WITH SPEAKER

OPTIONS:  BASIC OR FORTH LANGUAGES IN ROM

 RS232 SERIAL PORT CONNECTS TO PC

 BATTERY BACKED CLOCK AND RAM

EMAC OFFERS A COMPLETE LINE OF MICROPROCESSOR TRAINING

SYSTEMS STARTING AT $99.95 QUANTITY 10 FOR THE PRIMER KIT.

Emily., inc.
618-529-4525 FAX: 618-457-0110

P.O.BOX 2042 CARBONDALE, IL 62902

INTRODUCING THE

FGC001

SWEEP FUNCTION GENERATOR
AND

DC - 150 UM FREQUENCY
COUNTER

THE FGC001 IS TWO INSTRUMENTS
DV ONE. A COMPLETE FLINC7TON
GENERATOR WITH STNE. SQUARE AND
TRIANGLE WAVEFORM OUTPUTS.
THE OUTPUT CAN BE SWEPT IN
EITHER A LINEAR OR LOGARITHMIC
FASHION.
THE FREQUENCY COUNTER CAN SHOW
THE OUTPUT OF THE GENERATOR OR
CAN BE USED TO MEASURE =FINAL
SIGNALS TO 150 MHz.

TO ORDER: CALL MIN 228-7793

OR BY MAIL TO TR:OW ELECTIIONICS
SBA BRCCRTIOTCNOIES
NEPEAN MONO
CANADA
ICC 51.1

8317.00 IN KIT FORM OR JUST 955900 ABBEOMILITD MD TESTED

AS SEEN BY RADIO -ELECTRONICS FEB. 90
DYTRODUCING THE

DC - 150MHz

FREQUENCY / PERIOD
PROBE

MEASURES BOTH THE PERIOD
OF AN INPUT SIGNAL AS WELL
AS THE FREQUENCY OF THIS
SIGNAL ANO ALL IN AN EASY TO
USE HAND-HELD PROBE STYLE
CASE.

MANUFACTURED BY
TRIBTAT ELECIRONICS
O 6A BROCKINOTON CMS
NEPEAN. ONTARIO
CANADA
RIO ELI CALL IBM 2267223

AVAILABLE 171 EASY TO BUILD KIT FORM FOR .$ 159.95
OR IN BUILT AND TESTED MODELS FOR ....... ........... 175.95

PROFESSIONAL LOOKING
EQUIPMENT REQUIRES
FINISHED HARDWARE

HARDWARE KITS FOR
CONSTRUCTORS:
These hardware kits contain three sizes of
electronic type hardware: In quantities of up to 50
pieces of each 2-56, 4-40, and 6-32, with both
pan head Phillips and fiat head Phillips for a
professional look. The hardware kits are
available in nickel or black nickel finish.
The lengths available are 1/8', 1/4*, 3/8', 1/2',
sir, 3/4', and 1', with flat washers, nuts and
KEPS nuts supplied in a multi- compartment
plastic box. There is also a metric version
available with ISO 2mm, 3mm, and 4mm with
lengths of 2mm, 3mm, 6mm, 8mm, 10mm,
12rrrn, 20mm, and 25mm, with flat washers, nuts
and KEPS nuts.

GRAND ASSORTMENTS:
GA -1 USA Standard 2-58, 4.40, and 6-32 Nickel
Plated $49.95
GA -2 USA Standard 2-58, 4-40, and 6-32 Black
Nickel Plated $49.95
GA -3 ISO Standard 2mm, 3mm, and 4mm Nickel
Plated $49.95
GA -4 ISO Standard 2rrrn, 3mm, and 4mm Black
Nickel Plated . . $49.95

Twelve other assortments available and 700 lot
magal is of all hardware. Write for catalog.

11

SESCOM INC. 2100 WARD (ME

HENDERSON, NV 89015-4249 U.SA

800-8214-3457(0RDERS) 722-5e5-3400

(FAX) 702-555-4828 PREPAID ORDERS

SHIPPED UPS GROUND NO CHARGE

2ND DAY AIR 510.00 NEXT DAY AIR 1:20.00

MINIATURE POWER
TRANSFORMERS

Miniature printed circuit type transformers for small
projects requiring less than 1/3 of a watt of power.
These transformers have dual primaries, 110/220 VAC,
50/60 Hz Wiring details are included. A small foot
print requiring a little more than one square inch of
board space and about one inch tall. Perfect for one or
two op -amp circuits or small digital projects. Perfect for
the all -in -one type projects.

r4-1140 0 4 18

0 500

[44 -1060 -4-0 05'

TWO ROWS ARE 500 APART
PINS ARE 200 FROM CENTER TO CENTER
PLACED IN THE CENTER OF THE UNIT

1111
4.--1 I-4 0 200 1 YP

MaMarOard

MPT-5 5 24 $10.00$8.33S7.34$6.90
MPT-12 12 10 10.50 8.42 7.71 7.25
MPT-24 24 5 10.75 8.95 7.89 7.42
MPT-D6 6-0-6 10 10.50 8.42 7.71 7.25
MPT-09 9-0-9 6.7 10.75 8.95 7.89 7.42
MPT-012 12-0-12 5 10.75 8.95 7.89 7.42
MPT-015 15-0-15 4 11.00 9.16 8.07 7.59

WE ALSO ACCEPT VGA AND MASTERCARD. CALL FOR COMPLETE CATALOG AND
ENGINEERING DIMENSIONS. WE ALSO STOCK PUNCHES AM) INSTANT LETTERING.

ALUMINUM RACK
AND CHASSIS BOXES

FEATURES:
DESIGNED FOR SMALL LOT PRODUCTION
EASY TO FABRICATE (DRILL OR PUNCH HOLES)
SHIPPED UNASSEMBLED (FLAT)
ALL MAIN PANELS ARE FLAT
FRONT AND REAR ARE CLEAR BRUSHED
ANODIZED, TOP AND BOTTOM PANELS ARE BLACK
BRUSHED ANODIZED, END PANELS ARE BLACK ANODIZED

BLANK PANELS

OUANITY

DISCOUNT

1041110%

100 -UP 20%

CHASSIS BOX

CHASSIS BOXES
MODEL W D H PRICE
MC -1A 4 3 2 515.75
MC -2A 6 3 2 17.85
MC -3A 8 3 2 19.95
MC -4A 4 4 3 17.85
MC -5A 6 4 3 19.95
MC -6A 8 4 3 22.05
MC -7A 4 7 4 19.95
MC -8A 6 7 4 22.05
MC -9A 8 7 4 24.15

MODEL DESCRIPTION PRICE

1 RP B 1.75 x 19 $8.95
2 RP B 3.50 x 19 13.15
3 RP B 5.25 x 19 17.35
4 RP B 7.00x19 21.50

1/8' Aluminum black anodized.
Dimensions shown in inches.

RACK BOX

RACK BOXES
MODEL H 0 PRICE

1RU5 1.75 5 $29.40
1RU7 1.75 7 31.50

1RU10 1.75 10 33.60
2RU5 3.50 5 31.50
2RU7 3.50 7 33.60

2RU10 3.50 10 35.70
3RU5 5.25 5 39.90
3RU7 5 25 7 42.00

3RU10 5.25 10 44.10
imensions s own in inc es. Ulmenslons shown in Inches.

W=Width, D=Depth, H = Height H = Height, D= Depth
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B. C. MICRO
SPECIALS

MAX232 2.30
1488 45
1489 45
DB25-(Solder Cup) M/F 2/1 00
DB25-Rt. Angle PC BD. F 55
DB9-Rt. Angle PC BD. M/F 35

FANS
12VDC - Brushless

Manufactured by Commonwealth
Model FP 108D-7 Blades
8" Wire Leads - 150MA
3'4" Square - 1" Thick

This size commonly used in
computer power supplies.

$6.95 ea.

DISPLAY DEVICES
FLAT PANEL LCD
GRAPHIC DISPLAY
EPSON EG-7004S-AR

640 a 200 dots  Super twisted nematIc type.
Built In driver.  4 bit TTL interface - Capable of

displaying numerics, graphics. alphebelcs specie
characters, graphs, charts. end peterns

Viewing area 10-7/16 45/II" Over61111-3/11 1 6-1/11F

14 pins for signals and power (050, .12V).
Complete 27 peg* menus!

$19.95 8/S100.00

LTP 1157AE
1.2" 507 Matrix Displays
5x7 Array with ry select.

This Rid Orange Matrix Can Be
Stocked Horizontally. Choice of
Two Matrix Orientation -Cathode
Column, Anode Row. Great For

"Moving Message" Signs.
$1.19 Ea., 8/$6.95, 100/$75.00

74LS
LSOO .14 LS114 .25 LS241 .60
LSO1 .14 LS122 .35 LS242 .65
LSO2 .14 LS123 .45 LS243 .50
LSO3 .14 LS1241.35 LS244 .55
LSO4 .14 LS125 .30 LS245 .55
LSO5 .14 LS126 .35 LS251 .45
LSO8 .14 LS132 .35 LS253 .40
LSO9 .14 LS133 .25 LS257 .35
LS10 .14 LS136 .28 LS258 .45
LS11 .14 LS138 .35 LS2591.00
LS12 .20 LS139 .35 LS260 .40
LS13 .25 LS145 .75 LS266 .30
LS14 .30 LS148 .35 LS273 .75
LS15 .20 LS151 .35 LS279 .30
LS20 .14 LS153 .35 LS280 .80
LS21 .16 LS154 .85 LS283 .35
LS22 .16 LS155 .50 LS290 .70
LS26 .14 LS156 .42 LS293 .50
LS27 .20 LS157 .30 LS298 .65
LS28 .15 LS158 .25 LS2991.00
LS30 .14 LS160 .25 LS3221.30
LS32 .16 L$161 .35 LS323 2.25
LS33 .25 LS162 .45 LS348 .75
LS37 .24 LS163 .36 LS3531.00
LS38 .24 LS164 .45 LS357 .80
LS42 .35 L$165 .60 LS363 .75
LS51 .15 LS166 .75 LS364 .75
LS54 .20 LS169 .90 LS365 .30
LS55 .20 LS170 .45 LS366 .28
LS73 .33 LS173 .60 LS367 .35
LS74 .22 LS174 .35 LS368 .30
LS75 .25 LS175 .35 LS373 .50
LS83 .30 LS181 1.25 LS374 .45
L$85 .45 LS191 .45 LS375 .35
LS86 .20 L$192 .65 LS377 .75
LS90 .35 LS193 .65 LS378 .80
LS92 .30 L$194 .40 LS390 .80
LS93 .25 LS195 .52 LS393 .75
LS95 .30 LS196 .55 LS3991.00
LS96 .33 LS197 .75 LS5411.20
LS107 .28 LS221 .50 LS645 .75
LS109 .20 LS240 .50 LS646 .75
LS112 .25 LS670 .80
LS113.25 25L

SUPER BUYS

SSI-202 Decoder 2.25
8870 Decoder 2.25
5087 Generator 2.00
5089 Generator 2.10

THE $25 NETWORK
Try The 1st Truly Low Cost LAN

 Connect 2 or 3 PCs, XTs, ATs
 Uses serial ports and 5 wire
cable

. Runs at 115 K baud
 Runs In background, totally

transparent
 Share any device, any file, any

time
 Needs only 14K of ram

Skeptical: We make believers!

LITTLE BIG LAN
Low cost - 575 per LAN, not per nodal
Hardware independent network

ARCNET. Parallel, and Serial port
support on Ike rill**.
Serial Speed: 65000M-0500(AT) bytes
per second
Parallel speed 6000(67)-29000(AT) bytes
per second
ARCNET Speed: 40000 plus bytes per
second

Use any PC/XT/AT/3116 mix. even laptops
and PS/2 machines

Connect up to 254 computers. cen mix
connection methods(Serial, Parallel.
Arcnet)

DOS Elie and Record locking support
Share any device, any Ike, any program
Runs In the background, totally transparent
Lots memory overhead

TypIcally only 264 Is needed. but will
vary with various setups

Works With TOM snows,,, including DBASE
ill. Microsoft

WORD. LOTUS 123, 'Windows 3,
AUTOCAD, Word Perfect. all compilers,
GWBASIC. and in fact, most anything,

Works with DOS 2.0 to 70S 5.0 and DR -
DOS

DOS 3.1 or greater it. preferred
Open network. programmer API provided

Example for low-level link modules -
you can support special hardware
Full specs provided an packet level
protocols

CABLES  ARCNET CARDS
AVAILABLE - PLEASE CALL $75.

SOCKETS
Low Profile SOLDER TAIL

6 Pin 14/1.00
8 Pin 13/1.00

14 PIn 13/1.00
16 Pin 13/1.00
18 Pin 13/1.00
20 Pin 13/1.00
22 Pin 13/1.00
24 PIn 8/1.00
28 PIn 7/1.00
40 PIn 7/1.00

BUY $10
GET $1.00 - FREE CHOICE
68 Pin PLCC .79
84 PIn PLCC .89

6500/6800
6502
6520
6522
6530
6532
6545
6551
6800
6802
6803
6805
6809EP
6809P
6810

2.00
1.25
2.70
3.00
4.25
2.10
2.40
1.40
2.50
3.00
2.95
2.75
2.50
1.25

6821
6845P
6845S
6850
6852
6860 3.95
68681 3.00
68A09EP 1.29
68A40 4.00
68A54 3.00
68809 4.00
68B10 2.00
63845 4.95
68854 4.00

1.00
2.20
2.20
1.75
3.50

P. 0. Box 280298 Dallas, Texas 75228
(214) 271-5546
FAX (214) 271-2462

TEXT TO SPEECH BOARD

VISA
J

PC: XT COMPATIBLE. MAKE YOUR COMPUTER TALK!

Q0
$ 69 9 5

0 ASSEMBLED I TESTED
ADD $3.50 SHIPPING

t& HANDLING

A VERY POWERFUL AND AMAZING SPEECH CARD. USES THE
GENERAL INSTRUMENTS SPO256-AL2 SPEECH CHIP AND THE
CTS256A-AL2 TEXT TO SPEECH CONVERTER.
THIS BOARD USES ONE SLOT ON THE MOTHERBOARD AND
REQUIRES A COM SERIAL PORT. BOARD MAY ALSO BE USED IN A
STAND ALONE ENVIRONMENT (EXTERNAL POWER SUPPLY) WITH
ALMOST ANY COMPUTER THAT HAS A RS232 SERIAL PORT. TO
USE THE BOARD IT IS ONLY NECESSARY TO SEND ENGLISH TEXT
TO THE RS232 INPUT ON THE BOARD. THE BOARD INCLUDES A
1500 BYTE TEXT BUFFER AND HANDSHAKE LINE TO ALLOW YOU
TO SEND DATA TO THE BOARD; THE SAME AS YOU WOULD SEND
DATA TO AN RS232 SERIAL PRINTER. YOU CAN SET UP BATCH
FILES THAT WILL MAKE YOUR COMPUTER GREET YOU WITH
"GOOD MORNING MASTER," ETC. EVERY TIME YOU TURN IT ON.
DEMONSTRATION SOFTWARE AND A LIBRARY BUILDING PRO-
GRAM ARE INCLUDED ON A 51/4 INCH PC/XT DISKETTE. FULL
DOCUMENTATION AND SCHEMATICS ARE ALSO INCLUDED.
FOR INFORMATION ON A LOW COST SPEECH SYNTHESIZER
SYSTEM FOR THE VISUALLY IMPAIRED, PLEASE SEND FOR FREE
PACKET T.M.1.

STAND ALONE POWER SUPPLY
FOR ABOVE

AOD $2.50 SHIPPING 8 HANDLING $1 999
STATIC RAM - EPROM SPECIAL

2016-2KX8 200 n.s 1.00
2101.1 - 256X4 500 n.s. .75
21L02-1 350 n.s. .65
2102AL-4 L.P. 450 n.s. . .49
2111-1 256X4 500 n.s. 1.00
2112A-2 2.50

.45
1.70

2147 4KX1 1.95
6116P-4 1.00
6117 1.20
6264-15 1.40
62256 32KX8 5.75

2114L-3 1KX4 300 n.s.
2125A-2 1KX1 70 n.s.

DYNAMIC RAM
2106-4 8KX1
2118-4 16KX1-5Volt
4027-4KX1-250 n.s.
4116-16KX1-250 n.s.
4116-16KX1-200 n.s.
4116 16KX1-150 n.s. . .90
4164 150 n.s. .. .49 or 9:3.50
4164 120 n.s. 1.10
4164-100 n.s 1.40
TMS4416-16KX4-150 n.s. 2.75
4464-150 n.s 1.40
4464-120 n.s 1 45
4464-100 n.s 1.45
4464-80 n.s. 1.45
41256 150 n.s. 1.25 or 9/9.95
41256 120 n.s. 1.30 or 9/10.99
41256 100 n.s. 1.30 or 9/10.99
41256-80 n.s. 1.30 or 9/10.99
41256-60 n.s 1 85
1 Meg - 100 n.s. 4.40
1 Meg - 80 n.s. 4.40
414256-80 n.s. 256 x 4 4.60
SIPPS 8. SIMMS AVAILABLE

1.50
.70
.80
.40
.75

THREE CHIP SET
B.G. SPECIAL

16450, 1488, 1489 - $6.95
16550, 1488, 1489 - $13.50

We bought a large quantity of
2708s, 2716s, 2532s, 2732s,
2764s, 27128s, 27256s and
27512sfrom a computer manu-
facturer who redesigned their
boards. We removed them from
sockets, erased and verified
them, and now we offer the sav-
ings to you. Complete satisfac-
tion guaranteed.

Your Choice
1.20 10/8.00
1.75 10/15.00
2.00 10/17.50
2.00 10/17.50
2.00 10/17.50
3.00 10/25.00
3.50 10/30.00
4.75 10/40.00

2708
2716
2532
2732
2764
27128
27256
27512

8000/80000
8031 2.95
80C32 12 3.95
8035 1.00
8039 1.00
8085 1.55
8086 1.55
8087 87.50
8087-1 167.50
8087-2 127.50
8088 2.20
8088-2 3.25
8155 2.25
8156 2.25
8202A 8.00
8212 1.25
8214
8216
8224
8228
8237-5
8243
8250 2.95 80287-8 125.0
(16450) 6.50 80287-10 135.0
(16550) 13.00 V-20-10MHZ 6.5

8251 1.10
8253-5 1.75
8254 1.80
8255 1.50
8255-5 1.75
8257 1.50
8259A 1.85
8259C-5 2.10
8275 10.95
8279 2.25
8284 1.49
8286 3.50
8287 2.49
8288 3.50
8530 3.00

2.00 8741 7.00
1.25 8742 7.00
1.25 8748 7.00
1.75 8749 7.00
2.80 8755 7.00
1.75 80286-8 PLCC 8.5

TERMS: (Unless specified elsewhere) Add $3.25 postage, we pay balance. Orders over $50.00 add 85c for insurance. No C.O.D. Texas Res. add
81/4% Tax. 90 Day Money Back Guarantee on all items. A I items subject to prior sale. Prices subject to change without notice. Foreign order - US funds
only. We cannot ship to Mexico or Puerto Rico. Countries other than Canada, add $9.00 shipping and handling.
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MODEL I
V-212

REGUALR
$525.00

SALE
$419.95

MODEL DESCRIPTION REGULAR SALE

Analog Oscilloscopes

V-212 20 MHz, Dual Channel 525.00 419.95
V-660 60 MHz. Dual Channel, Delayed Sweep.

CRT Readout 1345.00 1045.95
V -665A 60 MHz, Dual Channel. Delayed Sweep.

CRT Readout, Cursor Measurement, Counter 1545.00 1285.95
V-1060 100 MHz. Dual Channel. Delayed Sweep

CRT Readout 1645.00 1365.95
V -1065A 100 MHz, Dual Channel. delayed Sweep.

CRT Readout, Cursor Meaurement, Counter 1895.00 1645.95

Digital Storage Oscilloscopes

VC -6023 20 MHz, 2 Ch. 20 PIS/s, 2 KM/Ch. RS -232 1995.00 1689.95
VC -6024 50 MHz, 2 Ch, 20 MS/s. 2 KN/Ch, RS -232 2295.00 1989.95
VC -6025 50 MHz. 2 Ch. 20 P6/s. 2 KW/Ch. Sweep

Autorange. RS -232 2595.00 2189.95
VC -6045 100 MHz. 2 Ch. 40 P6/s. 4K Mee. Sweep

Autorange, RS -232 3395.00 2989.95
VC -614S 100 MHz. 4 Ch. 100 MS/s. 4K Mem. Sweep

Autorange, RS -232 5295.00 4489.95

Products International
8931 Brookville Rd, Silver Spring MD 20910
800-638-2020 * 301-587-7824 * FAX 800-545-0058

Mm4.4.1dPRINT'(0))

41k4BK PRIG16.1
4E41

MAXTEC INTERNATIONAL CORP.
10MN

~VI

MODEL 2120
Oscilloscope, 20 MHz,

Dual Trace.
REG. $549.00
SALE $Call For Quote!

MODEL 15418
Oscilloscope, 40 MHz,
Dual Trace.
Reg. $845.00
SALE $Call For Quote!

MODEL 2160
Oscilloscope, 60 MHz, Dual
Trace w/Delayed Sweep.
Reg. $1099.00
SALE $Call For Quote!

MODEL 2501
Digital Storage Adapter
Converts Your Analog Scope
To Digital Storage!
Reg. $357.00
SALE $299.95

MODEL 2522
DSO, 20 MHz, 10 MS/s,
2K Memory/Channel.
Reg. $995.00
SALE $836.95

Products International
8931 Brookville Rd, Silver Spring MU 20910
800-638-2020 * 301-587-7824 * FAX 800-545-0058

$99.95!!!

MODEL 388 -HD
Test Bench.
Reg. $129.00
SALE $99.95

PRINT
T aicHM=
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BATTERIES REPLACEMENT
BATTERIES
(ALL NEW - MADE IN USA)
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ICOM
7S 13.2v 1200 mah $50.00
8S 9.6v 1200 mah $59.00

BP7 13.2v 600 mah $59.00
BP8 8.4v 1000 mah $59.00
SA/SAT
BP82,BP83
BP83A 7.2v 750 mah
BP84 7.2v 1000 mah
BP85A 9.6v 600 mah
BP85B 12'v 600 mah

YAESU
FNB-2 v 500 mah $21.00
FNB-2 v 600 mah $23.00
FNB-4A
FNB-10
FNB-10S 7.2v 1000 mah
$43.00

FNB-12

FNB-12S 12v 600 mah
$45.00

KENWOOD

PB1 12v 1000 mah
KNB4 7.2v 2200 mah
PB6 7.2v 750 mah
PB7 7.2v 1500 mah
PB8 12v 750 mah

$59.00
$59.00
$46.00
$55.00
$55.00

ICOM-SA/SAT
ICOM-72A CHARGER WITH

BP -84 (Equiv.)-3" High
7.2v oi 1000 MAH $135.00

or

BP -85B (Equiv.) 3" High

12v (o 600 MAH $164.00

MOTOROLA
HT300 7.2v 1600 mah $45.00
HT90 12v 600 mah $34.00
HT440 12v 600 mah $39.00
MT500 15v 500 mah $39.00

RADIUS
P-10 500 mah $28.00

SABER
7 2v 1100 mah $59.00

INSERTS
KENWOOD

PB-21 S13.00. PB-25 26- $20.00

ICOM
BP -3 $1700. BP S22 00
BP -7 BP -8

CAMCORDER
JVC
PANASONIC
PVBP80/88 12v 2.3 amps

RCA/HITACHI
Full size
VHS -C

SONY
NP22

NP55/77

ALL BRANDS AVAILABLE

CELLULAR
MITSUBISHI
NEC
NOVATEL
PANASONIC
Bag Phone Kits

MOTOROLA
"FLIP'S $60.00

$60.00

$45.00

$45.00

$45.00

$55.00

*ALL BATTERY PACKS - GUARANTEED TO HAVE THE ADVERTISED CAPACITY

SEND FOR
FREE CATALOG
DEALER INQUIRIES
WELCOME

mmui
VISA

28-25 215 PLACE, BAYSIDE, N.Y. 11360  FAX 718-461-1978
i--111

800-442-4275 - N.Y.S. 718-631-4275 MASTER CARD

BATTERY -TECH, INC.

CIRCLE 232 ON FREE INFORMATION CARD
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COMMUNICATIONS

Communications Radios
SCANNER & SHORTWAVE

AOR
AR1000XC
$429.00
AM Broadcast
to Microwave
1000 Channels
500KHz to 1300MHz coverage in a
programmable hand held. Ten scan
banks, ten search banks. Lockout on
search and scan. AM plus narrow and
broadcast FM. Priority, hold, delay and
selectable search increments of 5 to
995KC. Permanent memory. 4 AA
ni-cads and wall plus cig charger
included along with belt clip case and
ant. & earphone.
Size: 6 7/8 x 1 3/4 x 21/2. Wt. 12 oz.

AR2500
$499.00
2016 Channels
1MHz to 1300 MHz
Computer Cotrol
62 Scan Banks, 16 Search Banks, 35
channels per second. Computer control
for logging and strum display. AM,
NFM,-WFM, & BFOpec for CW/SSB.
Priority bank, delay/hold and selectable
search increments. Permanent memory.
DC or AC with adaptors included.
Size: 2 1/4 H x 5 5/8 W x 61/2D. Wt. 1 lb.
Mtng brkt & Ant incld.

AR3000
$1095.00
100KHz to 2036MHz
400 Channels
Extreme coverage, excellent sensitivity,
plus processor controlled band pass
filtenng and attenuation to eliminate
interference. AM, NFM, Wide FM, LSB,
USB, CW modes. RS232 control. Lockout
in search. 4 priority channels. Delay &
hold & Freescan modes.
Size: 3 1/7 H x 5 2/5 W x 7 7/8 D.
Wt. 2 1bs. 10 oz. Ant. & AC/DC
pwr cords included.

Free Shipping and Handling
25 Day Satisfaction Guarantee
Toll Free Service and Support
No Credit Card Surcharges

Full Warranties

AOR AR900
$269.00
Lo, Hi,, Air, UHF, 800
100 Channel Hand Held
5 Scan & 5 Search banks with permanent
memory. Extremely compact. Unrestricted
800 coverage. Permanent memory, Delay
Hold, Priority. Supplied with Antennas,
Charger, Ni-Cad Batts, Belt Clip.

Bearcat BC760
$269.95
Lo, Hi, Air, UHF, 800
100 Channel Mobile
Five banks of 20 channels, weather scan,
delay, priority, and search. AC/DC power
cords, Ant., and mtng brkt included.
Bearcat BC200XLT .$259.95
AOR AR950 .$259.00
Bearcat BC55XLT .$119.95
Bearcat BC560XLT $99.95
AOR AR880 3149.00
Bearcat BC210XLT $149.95
Bearcat BC7OXLT 3129.95
Bearcat BC590XLT .3199.95
Bearcat BC855XLT 3199.95
Bearcat BC147XL 399.95
Bearcat BC172XL 3139.95
Bearcat BC800XLT $249.95

2 - WAY

RH256
$319.00
REGENCY/RELM
Keyboard programmable 16 channel
25watt transceiver with receive scan.
Program CTCSS tone, range 148-162MHz.
Mic, mtng brkt, DC cord included.
Size: 6 1/ZW x 101/2 D x 2 1/2 W Wt. 64 oz.
ASP Prog. Hand Held VHF 5419.00
HR3500 10 mtr Mobile $249.00
Ranger Marine Mobile $159.00
Ranger Marine Hand Held $179.00

SHORTWAVE

SONY
IC F2010
$349.00
The top selling shortwave receiver. Covers
150KHz to 30.0MHz with 76 to 108 FM and
116 to 136MHz Air. Keyboard programmable
with 32 memories. Synchronous detection
and selectable IF bandwidth.
Size: 61/4 H x 113/8 D x 21/16 D Wt. 3 lbs 12 oz.
Kenwood R5000 $879.00
Grundig SAT650 $849.00
Grundig SAT500 $499.00
Kenwood RZi $499.00
Sangean ATS803A $174.00

ACCESSORIES

Wide Band
Preamp
GW-2 $89.00
Improve sensitivity of any receiver. -3 to
+25db gain, adjustable. GaAsFET design,
>1.5db NF,100M-lz to 1500MHz coverage.
9VDC power, battery included.
Size: 3H x 17/8 W x 1 1/8 D Wt. 50z. BNC cnctrs.

Interference Filter
MPIF $59.00
Filters interference from TV, FM broadcast,
Paging and Cellular.
Size:3 H x 17/8 W x 11/8 D Wt. 5 oz. BNC cnctrs.

Wide Coverage Base Antenna
DA300 $99.50
25-1200MHz RX. TX or RX. 37" high. N
adaptor with 50 ft. of cable to BNC adaptor.

Antennas, power adaptors, computer
programs. Call for details.

WARRANTIES & SERVICE

Extended warranties available for many units
Call toll free for details. Service available for
many scanners and transceivers by ex -factory
technicians. Call toll free for cost estimates.

To Order Call 1  800  445  7717
In All 50 States and Canada. 24 Hours a Day. Fax Orders: 1-800-448-1084, 24 Hours a Day.

ACE Communications Monitor Division 10707 E. 106th Street, Fishers, IN 46038
Int'l Voice# 317-842-7115. Intl Fax# 317-849-8794.

Service and Support Lines: Mon -Fri 9 a.m. to 9 p.m., Saturday 10-4.EST
MasterCard, Visa, American Express, Check, Approved F.O.'s & C.O.D. (add 5.00)

Price,specifications and availability subject to change.

WEI
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Big Plans . . .

Small
Budget ? ?

6805 Microcomputer
Development System

TECI's MCPM-1 system allows your IBM PC and Compatibles to be
used as a complete development system for the Motorola 6805 family
of single chip microcomputers. Many time saving features at an
affordable price.
MCPM-1 Programmer for Motorola MC68705P3, P5, U3, U5, R3, R5

MCPM-1 w/ driver,assembler,simulator/debugger $449
MCPM-1 w/ driver program only $349

Also available - Programmer for 68HC05, in -circuit emulators, "How-to*
Primer, and many software tools to help you.

Call Toll Free
1-800-336-8321

TEC/1/
The Engineers Collaborative, Inc.
Rt. #3 Box 8C Barton,
TEL: (802) 525-3458

VT 05822 USA
FAX: (802) 525-3451

Call Toll Free (800) 336-8321

CIRCLE 284 ON FREE INFORMATION CARD

DC TO 50 MHZ 0 -SCOPE
0S-189/USM-281A SCOPE, militarized Hewlett-

- Packard 180 with dual -trace and time -base
sweep delay plug -ins and 8x10 cm CM CRT.
Sensitivity: 5 my to 20 v/div in 12 calibrated
steps; vernier to 50 V. Sweep: 0.1 usec to 2 s/
div in 23 steps. Delay: 0.1 us to 50 ms/div in 18
steps. 11.4x7.9x21.3; 44 lbs sh.
USED -reparable with CRT trace $150
CHECKED $275
MANUAL for USM-281A, partial reproduction,
add $25

HEWLETT-PACKARD 8601A SWEEP GENERATOR, 100 KHz to 110 MHz;
output +20 to -110 DB in 10 DB steps. Modulation 1 HIQ AM -FM. 6x7, 8x16,
26 lbs. Used -reparable $395

12 VDC INVERTER
12 VDC to 115 VAC 60 Hz 200 WATT
INVERTER, runs small appliances from
12 VDC vehicle or similar power sys-
tem. Withstands 400 W intermittent
load and up to 600 W start-up surge.
Squarewave output proportional to DC
input; 60 Hz output varies slightly with load
3x7.5x4.8 metal case; 7 lbs sh.
fiRC-12V200, NEW

a* IIIIIIII IIII

Has 3-cond outlet in rugged

$139.50; 2 for $250

GROUNDED 6 -OUTLET AC
STRIP with lighted ON -OFF,

RESET, and long 15' cord.
13x1.8x2.5, 3 lbs.
fiST-6AC,

Used $5.95 ... 2/$10
Unused $9.95

ENERGY STORAGE CAPACITOR 88 MFD 1200 VDC, non -PCB for high
voltage projects; 10"Hx4.5"x3.8", 9 lbs. sh wt. #LPC-271, Used ... $12.50

MATCHED DC METER SET, consisting of 0-30 VDC and 0-30 amp DC 2.5"
dia sealed meters with 50 MV shunt; 3 lbs. #M3OV-30A, used ... $19.95

Prices F.O.B. Lima, 0. VISA, MASTERCARD Accepted.
Allow for Shipping  Write for latest Catalog

Address Dept. ES  Phone 419/227-6573

FAIR RADIO SALES
1016 E. EUREKA  Box 1105  LIMA, OHIO  45802

THE WORLD'S ONLY HOBBY
KITS FOR CALLER I.D.

CALLER II.D. WE ARE THE SOURCE FOR
CALLER I.D.

'<--. AND FM TRANSMITTER KITS
a

ith oil
li, a . MI

: ....2. . .

FULL SCHEMATICS AND PARTS_
. 7141,1

i. . 4

LIST ALWAYS INCLUDED

sl.,,,
-....

WORLD'S ONLY CALLER I.D. ELECTRONICS KIT
SEE WHO'S CALLING BEFORE ANSWERING PHONE.
DESIGNED FOR IBM -LIKE COMPUTERS, OUTPUTS RS -232

_ WO
)..iii-
at /.,,i'.i'; , l;

L...1..,,
ADD A COMPUTER INTERFACE TO
YOUR CALLER I.D. BOXSERIAL TO COMI OR COM2 (1200,N,5 1). INTERFACES TO ....

COMPUTER/PRINTER - DOES NOT HAVE ITS OWN DISPLAY. EASY TO INSTALL KIT ADDS RS -232 DATA
DECODER & CABLES - KIT. IMPC-CID-1K $39.95 4 .

OUTPUT PORT TO YOUR EXISTING CLASS®,
CALLER I.D.® OR ICLID9 DISPLAY BOX. USEASSEMBLED AND TESTED. IMPC-CID-1A $45.50

FIELD -STRENGTH DETECTOR/SIFTER WITH OPTIONAL SOFTWARE OR WRITE YOUR OWN
IBM -COMPATIBLE SOFTWARE 'TSR' POP-UP WINDOW

RE
CM THE

PROGRAMS TO STORE THOUSANDS OF INCOMING
PROGRAM SAVES CALL DATE, TIME & CALLING NUMBER
TO DISK IMPC-CID-SW $7.50

EASIEST TO TUNE - BEST SOUND QUALITY
THESE ARE THE ONLY FM TRANSMITTERS

YOU USE ANY FM RADIO TO TUNE
FREQ. OF FM TRANSMITTERS, BUT YOU NEED
TTIM DEVICE TO TUNE THE OUTPUT TANK AND

PHONE NUMBERS TO AN ASCII DISK FILE COMPLETE
INSTALLATION INSTRUCTIONS & DIAGRAMS.

'PRINCIPLES OF CALLER IDENTIFICATION' 4447
WITH MULTI -TURN TUNING AND TRUE
VARACTOR-DIODE OSCILLATORS

ANTENNA. SHOWS RELATIVE STRENGTH OF
RF FIELDS FROM 60 TO 160 MHz. USE WITH

COMPUTER INTERFACE KIT, OPTO-COUPLED,
DESIGNED TO COMPLY WITH FCC PARTS 15 AND 68.BOOKLET - COMPLETE EXPLANATION OF PRE -EMPHASIS NETWORK GUARANTEES ANY TRANSMITTER KIT TO TUNE FOR MAX IM PC -CID- 1 A4 $39.95CALLER I.D. INCLUDES FREQUENCIES,

WAVEFORMS, PROFESSIONAL SOUND QUALITY SURFACE OUTPUT AND CHECK FOR EFFECTIVE ANTENNA OR SHIP YOUR UNIT TO US. WE INSTALL AND TEST. 6DATA FORMATS, SIGNAL
& SEVERAL DECODER CIRCUIT DIAGRAMS.

,,
CALLER I.D. GUIDE - 36 PAGES, 8 ILLUSTRATIONS

IMPC-CID-18 $18 50
(WITH PURCHASE OF ANY CALLER I.D. PRODUCT- $13.95)

MOUNT COMPONENTS ARE PRE -ASSEMBLED
TO THE BOARD.

SUPERSENSITIVE MICROPHONE
TRANSMITTER, IMPC-WM- 1 $39.95

PLACEMENT.

VISUAL RF FIELD -STRENGTH CHECKER,
ADJUST YOUR TRANSMITTER FOR BRIGHTEST
LED OUTPUT, IMPC-RFV-1 $24.95

Mo. WARRANTY IMPC CID 2M $62.50
COMPUTE MODIFIED UNIT. 1 YEAR WARRANTY.

IMPC-CID 3M $139.50

1-800-992-3511 UNDETECTABLE PHONE TRANSMITTER
AUTOMATIC SHUTOFF WHEN TELEPHONE IS

AUDIO-VISUAL VERSION, ADJUST YOUR
TRANSMITTER FOR BRIGHTEST LED OUTPUT

INTERNATIONAL MICROPOWER CORP.
3305 W. Spring Mountin Road, Suite 60ORDERS ONLY NOT IN USE, IMPC-WTT 1 $39.95 OR HIGEST PITCH TONE. IMPC-RFA-1 $29.95

Las Vegas, NV 89102
(SORRY, NO CATALOGS) Caller I.D. not yei voidable everwhere. Check with your local phone company.

VISA/MC (COD add $6. All others add 52.50 SAO

CIRCLE 219 ON FREE INFORMATION CARD



SPECIALS
LIMITED QUANTITIES

CABLE CONVERTERS
SIGMA

SIGMA 550-86 CHANNEL $99.95 EACH

TOP CHANNEL ROLLOVER,
LAST CHANNEL MEMORY,
PARENTAL LOCKOUT,
FAVORITE CHANNEL, SURGE
PROTECTION, 4 db AMP,
DECODER COMPATIBLE,
1 YEAR WARRANTY.

$79.95

$75.00

$67.50

$65.00

EACH 5 LOT

EACH 10 LOT

EACH 20 LOT

EACH 50 LOT

VIEWSTAR IS HERE NEW "North Coast"

MXC-2520-525 MHZ remote volume
remote volume control

`Excel' 66 channel remote
Fine tune remote,

$109.95 ea.

Audio/video Baseband $119.95 ea. 99 min. Sleep timer $85.00 5 lot

Output, decoder loop $95.00 5 lot Display dimmer.
Favorite channel $79.95 10 lot

Parental Lockout

Favorite channel

$90.00 10 lot

$80.00 ea. 20 lot
Parental Lockout,

HRC/STD Remote $75.00 20 lot
Remote Fine tuning Selectable Twinline A/B Select Optional

UNITED ELECTRONIC SUPPLY
P.O. BOX 1206, ELGIN, IL 60121

(708) 697-0600

CIRCLE 272 ON FREE INFORMATION CARD
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TECHNICAL SCHOOL CLOSED!
Selling hundreds of HEATH Co. test and training equipment at up to 70% off their catalog pukes.
Use Heath catalog for description. Condition: new to slightly used, many without manuals. All
professionally wired & tested, or In kit form if noted. First' ome, first served. Check or major
credit cards. Sorry, no COD or open accounts. Add $4.50 Mailing & Handling, any quantity.

KAM TEST EQUINOX!' BODINEKEESS7ER44R SIN CORE SOLDER
SOLD 2884)

ITW2250 rutolktrembCaptr4r k1.4-!0:77:iiiird 57.50
112250K Auto Range Capacitor Metre 10t 4.50
RW6420 SentieenabeCheelier-Wired, SOLD 4860
PKW105 Deluxe 10:1 Combo Probe. Wired ses

SPE-CIAL 10 ®7.%, 25 @ &50
stogy. sg.uttomp,..gwo,. SOLD goo,
$142320 3.5 Digit PAM, Assrnb. w/Case 33 50

40 Cifelt558 .Cit5 5.96
K832568 .025 63/37 56 6.45
K649366 .093 6040 66 4.50
KS43166 .031 68140 66 4.25
1%53257 .032 SB-5 57 6.45
KS4662-51b 40/60 68 14.50
KS64BAR-11b 60/40 : .-- 3.85

Sk42206 Clamp -On Ammeter 3630
Sk42420 Deluxe Unbersal Counter .1 85.00

2717A Reg. H.V. Power Supply 165.00

2716 Tri-Reg. Power Supply 15850
4226(equal) Dual Trace 25 MHz Oritoecope 356.00

us MIMI Ili
2710 BNC Female to Banana
2720 BNC We to finding Pogo --
2730 BNC Female to Poets "'
3.95 es. 10 3.46 so. ..-us- J41-

irrfif-f.T. iTTrrnwlf;:7--i:
Note: The small kits component part usually supplied with
manuals are not availabe and prior reflect his omission. AI
courses rue new, and with exam.
EE101 Operational Ampiters 16.50
Efison AstiveFilleracorree SOLD 440
EE105 Opto Bectronics Course 24.50
EE110 Laser Technology 2750
EE -1004. PreiveCiretr4t' eiriGeionw SOLD 2/860
EE3140 Concepts of Bectrorica, 2 Vol. 3650
EE3201A Digital Techniques Course, 2 Vol. SPEC. 36.50
EE4201 Aber Optics Learning Course SPECIAL 19.50
EE6201 Lab Experiments Digital Tech wrGuide 1850
BM; TRiCkiet,*x/iw SOLD Ma

2" Project Speaker
Experimenters Delight. 8 ohm, .1 Watt C.
2" Spk 3 for 2.00 10 for 4.95

!VTR EDUCATIONAL SYSTEM§
ET100 Microcomputer Trainer 395.00
EWD100 Dual 5.5' Disk Drive (for Above) 95.00
ZVM133 Terminal for ET100 Above 149.00
ET100SET All 3 listed above 595.00
ET1000 960 Hole Breadboard Block 6.95
ET500 350 Hole Breadboard Block

2, .,...95
ET250 170 Hob Breadboard Block ...'
ETB3d30 Breadboard Experiment Module 24.50
ETA3660 Extra 660 Hob Breadboard Block 7.95
ETB5201 Dig. Experiment Circuit Brd Module 49.50
EEA3104A Electronic Ckts Guide 8 2 Audio Tapes 16.50
HCA3000 RF Connector Adaptor Kit 55.00

SCE OUS

Easy Programmint Sena for H-Plk 6150. 250 pg. 950

Th... bc..... brr&n.°r & lirc over pub.

lishers kit picas. Al hard bound except (soft) as noted.
Micro Computer Experimentation Antel SDK -85 750
TTL Cook Book Lancaster (soft),

w

Salm 4.95
Aroma/ language Program (sofq, het 4.95

80-4M 11 VAC algal r

Ni-Cad AA Penbills 12.80
DSA654 DX Aut Satellite Receiver

I.F. 950-1450 MHz 485" '
HP -15C H -P Scientific Calculator 6 360 pg. Book 49.50
RS232 -V24 Datacom NW Breakout Box, RS232

24 kne 1-0 14 LED Test Set 29.50
U93 Oki -Data Miaoline Printer 95.00
700.1 T-1 Silent 700 Data Terminal w/Acoust. 49.50
DB2525-2V RS232 AB Se Box, Metal 14.50
CN3625-2V Centronic AB Syr. Box, Metal 18.50
61060 500 haul. Lug Aut, AW012-22 *tease 12.50
HT301 Deltas, Ratchet Close Lug Crimp Tool 11.50
548A H -P Logic Gip 99.00

Decision Mating Under Uncertainty, Hue, P -Hail 8.95
in-Cisert-Teserhl-Baleeeri SOLD 4240
Inc:wail Ventilation, 191h Edition, Merlon Conf. 14.95

BOOKS BY MC CRAW NU
Software Reliability, Musa Intro 950
Introducing The Unix System, *Gaon 8 Morgan 8.95
DiOtal Electronics, Tokheim 8 Activities Mn., 2 Vol 5.95
A Referenos GM10 Praetor Becironics (sof) 3.95
Strategies kt Bectronic Test, Pyre 4.95

524525affifILL
Electronic Devices, Floyd, 2nd Ed. 1950

Stainless Pliers Set
Designed for precision electronic work.
Stainless, rustproof, washable and won't
contarninate. Furthermore, they're non-
magneto. Features: box joint, recision
ground cutting edge and plutic grips.
Fib pant. Limited quantity available.

H104A 51/4' Offset Needlenose 4.85
HIO4B 4-1/4' Diagonal Cutter 4.85
H1040 5 Long Needlenosa 4.85
H104E 43/4' Short Neederose 4.85

One Set of 4 12.85, 10 sob ea. 9.95

Experiments in Benoit Div., Accompanies above 6.50
NOW Experiments -Trouble shoot, Cox (solo 6.%
bpsnments in Berne Circuits, Stsnley, 2nd 8.50
Principles of Electronic Circuit', Floyd, 2nd Ed. 9.95
Princires of Electronic Grcuits, Floyd, 3rd Ed. 12.95

Quick Guard Motion Alarm ..
Instant to by -,,`,attachment car computer etc.

Emits 80ch 'NZ, L,magnets. pulsed alarm sip
if Sim* arm day.CllM Witpifel ,,...__. _,..J..,1,
key. 20 sec. entry 8 exit dr Auto rent ' - fT.;"
after 30 sic.of arm. 9V battery operation .
ST23 SPECIAL 12.85 eel° qg 10.50 sa.

NEW DATELF'04.,PU4,44.113-dailf12
9V Alkaline Battery rill
Each 115 10 for 1.65 Each
9V Battery Snap Clip
100 for 950 500 for 39.50

GIA3MIA44 MP
c.15.0 D -Sub 15 Cond., MeleAlala, 10 k 6.95
GA15MM15 DSub 15 Cond., Malitiklaks 15 ft 6.95

SPECIAL Buy 1005.95, 25. 435
ASK FOR BETTER PRICE ON AVAILABLE OlhatirMES

L com Tech
I 755 Osgood St., N. Andover, MA
CLL: 508/62-69365014558901845-9484

T 800/343-
/68

E6ORDER OLL8FR EE:

To prevent crime in Tucson,
police use sensitive, highly sophisticated

surveillance equipment:
Rose, Gert, Anthony, Ramon,Yvonne, and Tim.

Citizen participation is
critical to police effective-
ness. Do you care about
your neighborhood enough
to help protect it?

The Case of the Tucson
Tip-off.

In a particular neighbor-
hood in Tlicson, Arizona,
folks were having a real
problem with burglaries
and break-ins.

They started talking to
each other about what
they could do. They got
fed up. About 400
people went to the
police for advice.
They learned

MECUM OUT 01

MIME

about surveillance. They
got to know their beat
officers. Citizens and police
became partners in crime
prevention.

In just three weeks, 17
arrests were made and bur-
glaries went down 30%.
And Thcson is only one case
where people successfully
worked to beat crime.

To find out more, write:
The McGruff Piles,
1 Prevention Way,
Washington, D.C.
20839-0001.

You can make a
difference.

You can help...
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Computer Electronics
Hobbyists and

Aided Engineers
Now!

Engineering ctasn desr ourYmi °refire.-

Free Information!

Send Today!

ware on your IBM compatible or
WeaselGraphics Commodore 64/128 computer.
PO Box 647 Design'
Sun City, CA 92586-0647 * Amplifiers  Circuit Boards

(800) 356-8113  Oscillators  Schematics

Tunable Notch Filters and Telephone Recording Equipment

Eliminates...
 Beeping and Buzzing
 Severe Interference

Micro Thinc.
P.O. Box 63-6025
Margate, Fl 33063

Assembled and Tested Filters

as low as $16 each
in quantities of 10 or ma

Brochure $1

Kit Filters

as low as $8 each
in qoarailica of 21 or more

(305)-752-9202

0

RADAR PROFESSIONAL MODELS
used by poliCe and baseball scouts

Great selection of new, used, and reconditioned high
tech speed measuring equipment. Tested and war-
ranted, $239 and up.
AS -IS RADAR for hobbyists and experimenters avail-
able at rock -bottom prices.
"How RADAR Works," a complete guide to speed
measuring RADAR is available for only $3.95 ppd.

FREE CATALOG  CRED/T CARDS & C 0.0.s

Kustom MR -7
moving / stationary

AIS
106 N. 7th St.
Perkasie, PA 18944
Orders: 1-800-AIS-2001
Technical Info: (215)453-1400

Miniature (21/4 x 331 x 1")

GaAs microstrip trans-

mitter provides 10 mW centered at 10.525 GHz.

Great for long -range testing of radar detectors-
up to one mile. FM and pulse modulation
applkation note available ($2.00).

Assembled -$39.00 Alt ... $29.00 S&H ... $2.00

INNOTEK Inc.

605 Landsford, Fort Wayne, IN 46825

Phone (219)489-1711, or fax to (219)489-0117

Visa  MasterCard  Check  Money Order  COD



COM-3
$2705"

2 WAY RADIO

SERVICE MONITOR
COM-3, the world's most popular low-cosi service moni-
tor. For shops big or small. the COM-3 delivers advanced
capabilities lor a Malefic once -and Our new lease pro -
grim allows you to own a COM-3 for less than $3.00  day.
Features Direct entry keyboard with programmable
memory *Acid. 8 transmitter frequency comer *LED bar
graph frequency/error deviation display .0.1-10.000 ui
output levels *High receive sensitivity. less than 5 u1/
.100 kHz to 999.9995 MHZ Continuous cover-
age .Transmit protection, up to 100 watts C TS tone
encoder. I kHz and external modulation.

RSO-10
$2405"

SWITIIESIZED

=VIAL SENBATOS
a low-cost lab quality signal generator -a true

Merman to the $7.000 generator*. TM RSG-10 le a
hand working, but easy to 090 generator ideal for the lab
as well as* production est. Law it lot lees than $3.00 
day. Features 100 kHz to SOO MHz 100 Hz resolution to
500 MHz. 200Hz above  - 130 to 410 dEern output raw
.0 1 dB output resolution *AM and FM modulation 20
programmed. memories 'Output selection in volts, dB.
darn with instant conversion between units .19F output
rearm power protected %ED display of a parame-
ters -no analog guesswork!

FREQUENCY COUNTERS
CT -70 7 DIGIT 525 MHz

Ramsey Electronics has been manufacturing Ma-
tron. test gear for over 10 yews and is recognized lot
its lab quality products at breakthrough prices. Al of
our counters carry a full one-year warranty on pens
and labor. We take great pride in being the largest
manufacturer of low-cost counters in the entire
U.S.A. Compare specifications. ()encounters are toe -
tailored, front audio to UHF, with FET high
impedance input, proper wave shaping circuitry. and
durable high quality epoxy glass plated-thru PC
board construction. All units are 100% manufactured
in the U.S A. All counters feature 1.0 ppm accuracy.

CT -90 9 DIGIT 600 MHz CT -125 9 DIGIT 1.2 GHz

NEW CT -2U 2.5 ONZ

ACCESSORIES FOR COUNTERS
Teleecoprc ship anenna-BNC plug, WA -10 $11.95
High impedance probe, light loading. HP -1 $16.95
Low-pass probe. audio use, LP -1 $16.95
Direct probe, dowel purpose me, DC -1 $16.95
Tat bail. anew counter kir lay viewing, TB -70 $9.95
Rechargeable inanal battery peck, BP -4 $ 8.95
CT -90 oven arnetiese. 0.1 ppm accuracy. OV-1 59.95

2 METERS FANTASTIC
.223 MHz
.440 MHz

$14995

FM TRANSCEIVERS
SYNTHESIZED -NO CRYSTALS

Ramsey breaks the price barrier on FM rigs! The FX is ideal for shack.
portable or mobile. The wide frequency coverage and programmable re-
peater splits makes the FX the perfect rig for Amateur, CAP or MARS
applications. Pecketars really appreciate the dedicated packet port,
"TRUE -FM" signal and almost instant T/R switching. High speed pocket?
... No problem. Twelve diode programmed channels, 51/1/ RF output,
wane dual conversion receiver and proven EASY assembly. Why pay
more bra used foreign rig when you can haft one AMERICAN MADE (by
you) * less. Cones complas Nes case and speaker mike. Order our
matching case and knob set lot INK pro look.

FX.146 kit (2 Meters) $149.95

FX-223 kit (1 N. Meters) $149.95

FX-440 kit (314 Melons) 9169.95

CFX matching case all $ 24.95

ALL COUNTERS ARE FULLY WIRED & TESTED

MODEL
CT -50

CT -70

CT -90

CT -125

CT -250

FREQ. RANGE
20 11,800 MHz
20 Hz -550 MHz
10 Hz -600 MHz

SENSITIVITY DIGITS
<25 raV to 500 MHz 8

<50.115 to 150MHz 7

< 10mV 1501AM 9
<150mVto1100M111

10 Hz -1.25 GHz

10 Hz -2.5 GHz
typically 3.0 0Hz

PS106 10MHz-1.60Hz,
Princelier divide by 1000

SPEED RADAR
SIS

411141, =ION
IS
Id

SW7

New low-cost microwave
radar kit "clocks" cars,
horses. bikes or a
ect Opera! 2.
1/4 mile ra
diftlays
meters per hot. second!
Earphone output listediva to
actual doppler . Uses two lib cof-
fee cans Ion antenna (not included)
and runs on 12 VDC. Easy to Ned -
all microwave circuitry is PC aniline.
ABS plastic case with speedy graph-
ics fora doessional look. A very use-
ful and rull-014un kit

UP

<25rar to 50 MHz
< 15 nW to 500 MHz
< 100nW to 1 0Hz
<25 mV to 50 MHz
<10 Milo 1 GM
<50 my to 2.5014z
<50m5

Boost I

RESOLUTION
1 Hz. 10 Hz

1 Hz, 10 Hz, 100 Hz
0.1 Hz, 10 Hz, 100Hz

0 1Hz, 1 Hz, 10 Hz

9 0.1 Hz, 1 14z, 10Hz

Convert your 
to 1.5 GHz

to r

or bo-
de gain. 1 to

MHz. EINC connectors
on 12 or 110 VAC.
wired. Includes AC adapter

$59.95

2111 MOB AMP

Easy to build power amp has 8 !melt
power gain. 1W In, 8W out. 2%kl in,
16W out. 5W is to 40W out. Same
amp as featured in many ham mag-
azine articles. Complete with all
parts. teas case and T -R relay.

PA.1. 40W pwr amp kit $29 95
T19.1 RF sensed T -R May kit 6.95

PRICE
$189.95

$139.95

$109.95

911911.95

2 MTR & 220 BOOSTER AMP
Heft's a peat booster for any 2 meter or 220 MHz hand-held unit.
Those power Moan deliver over 30 watts of output. allowing you to
hit the repeatter's MI quisling while IM low noise preamp remarkably
improves reception. Ramsey Electronics has acid thousands o12 neer
amp kits, but now we offer completely wired and tested 2 meter, as well
as 220 MHz, unit. Both have alt the features of me high-priced boost-
ers at a fractbn of the cost.
PA -1O 2 MTF POWER BOOSTER (10 X power gain'
Fully wired &tested
PA -20 220 MHz POWER BOOSTER (8 X power pan)
Fully wired 6 tested

$79 95

$79 95

QRP TRANSMITTERS HAM RECEIVERS

ti

BaawN
Pick the unit !has right for you. All

units !repeat stable signal In 88-
106 MHz FM bend ups 300' except
lot M power FM -4 thal gore up to Y.

FM -1, base unit 55.95
FM -2, as stove but with added mike
prearnp 8 7.95

FM -4. long range, high power with
very senates audio section, pats
up colon 10' may $14.95

FM -3, comphHe WIN includes case.
battery, switch, antenna, and bialt-in
weenier mike. Excellent fidelity.
very small, kit $115.95

FMGWT, u above, but hay wired
and daft $19.95

WC. miniature sonsItive mike car.
tridue for FM -1. 2 4 $ 2.95

MICROWAVE
INTRUSION ALARM
A real microwave Doppler
sensor that will detect a hu-
man as far as 10 feet away.
Operates on 1.3 GHz, and is
not affected by heat, light, or
vibrations. Drifts up to 100
mA output, normally open or
closed, runs on 12 VDC.
Compete kit MD -3 $19.95

TONE DECODER
A compete sons decoder
ens NM. PC Dam Fes.
lures: 400-5000 he ad.
WM rang vti 20 -turn
Menage reduieton. 557
C. Ussfui or loWh-rone
kW demon. FSK etc
Can s4ose used as a eta -
deices mode, Runs on
51012101.
Ceriplealat TD I $5 95

MUSIC MACHINE
Nor kit the w11 proems 25 DIM.
ent Waal and popular tunes.
OM 3 WW1 toads Leto a
her to doorbells eep, or sue en
truss Cal hem, MUSIC boas. SIC
Rune on 911 teley or awl Intne
kw. Ewan waif alum
and Wads Iwo and pitch
Add our and sal la s fiefdoms
Mead look.
Coneftekil. MOM $24.95

Cams  knob sel, CIAM8 $12.05

VOICE ACTIVATED
SWITCH
Voice activated
switch kit provides
switched output with
current capability up
to 100 rnA Can drhe
relays, lights, LED, or

mn a tape recorder
otor. Runs on 9

VDC
VS -1 kit. $695

PACKET RADIO
Two new senior.. are available
lor the Commadore 54 (P -84A)
or the 11314-PC (P -IOM) Easy as -
semi* "NO TUNING' In.
Was FREE disk solhere. PC
Bard and Full Docementation

KIT Pita $59.96
$59.95Pager

CASE CM $12.95

TELEPHONE
TRANSMITTER
Mini -sized with profes-
sional performance.
Sell -powered Iron
phone line. transmits
in FM broadcast band
up to v. mile. Instals
easily anywhere on
phone line or inside
phone!
P151 kit $14.95

1.0 NOISE PREAMPS
Make thal wiener corns
ALIVE! Small size lor easy
instaation with 1IoO tuned
input for peek performance
Euiellent gain end noise flg-
ure--gusranteed to improve
reception! Specify band
214 -PR -10, 220 MHz -PR -
20, 440 MHz -PA -40.
Each to $17.95

SPEAKER PHONE
Talk on the phorne hand) -MSC great to put in
shop or shack, press the button to answer -no
actual phone needed. Works same as comfier -
dal units. Talk honk anywhere in room. phone
line powered -no battery needed. Super tor
family and conerence calls or buy two for
hands -free intercom! Add otp case set lor  pro
look.
$P-1 $29.96 CaseCSP $12.95

TICKLE STIK LIGHT BEAM
A shocking Id! Blink- COMMUNICATORS
ing LED attracts vic. Transmits audio over
SMS to pick up !nuts infrared beam up to
cent -looking c.- 33'-fies simple Iona
you watch the lunl es to go up to v. mile!
Meal for office desks, Hum his, uses 30 kHz
parties, nosey know- caner. Great tor wire-
it-abst less earphones or un-
TS-4 kit $9.95 delectable "Dug.'

Transmitter  receiv-
oriel. LI356 $19.96

FM RADIO
Fullaidged walla
microvolt sensitivity.
IC detector and 10.7
MHz IF Tunes Std.
FM broadcast band es
weN as line portions
On each end. Ideal for

by experiments or
WWI as FM radio!
FR -1 kit $14.95

SUPER SLEUTH
A super sensitive and
piton which WM pick
up  pin drop at 15
feed Greet for mono
being baby's room or
as general purpose
swam Fee 2W me
output Runs on 8 to
15 vat., uses 6-45
ohm speaker.
I3N-9 kit $5.95

BROADBAND
PREAMP
Very popular Mania
all-purpose preamp,
ideal for scanner,
TVs, VHF/UHF rigs,
counters. Lo noise. 20
dB gain, 100 kHz -1
0118 95-12 VDC op
WW1.
SA -7 kk $14.95

21e 3,. 41, SOM
CW TRANSMITTERS

Join the fun on ORP! Thousands of thins mini -rigs Ma
been sold and Ions of DX contacts have been
Imagine working Eastern Europe rah 
ter -that's ham redo at es test! These
mates to the receivers at right. T
variable crystal control (one
ed), one wan output and
12VCC. Adc our
eorre fin iti 20. . 30.40 or 80)

$12.95

$29.95Your

E -Z KEY CMOS KEYER
IPP"

pale? CW within Sr hour of receiving this kit!
Easy.to-bui'd kit has sidetone oscillator, wed wand
and keys must any transmitter Runs for months on a 9V
batten. 28 -pogo manual gives ideas on making your
own key lot extra savings. Add our WOW case at
for complete station look.
CW-7 kit 924.95
Matching use knob set. CCM $12.95

ACTIVE ANTENNA
Cramped for space? Gel longraim performance with
this desktoo antenna. Properly designed unit Ms dual
HF and VHF circuitry and buillin whip antenna. aa wall
as extern* jack. RF gain control and 95 operation
nukes unit ideal for SWLo. traveling hams or scanner
buffs who -eft hotter reception. TM matching case
and knob set gives the unit  hundred dollar bore)
AA -7 Ka $24.95
Matching cue 8 knob set, CM $12.95

*lc
station. Sensitive all-rnotie

rs use direct conversion design
as featured in OST and ARAL hind-

er./ swam carat°, tuned over entire band.
ty of speaker volume. Runs on 9V battery. Very

EASY to build, lots of fun and educational -ideal for
beginner or old pro. New 30-PIO manual. the Can
set for wee -fitted professional look.
Your choice of bends $29.95

(Spectly bane HR -20,14R30, HR -40, HP -SO)
Matching cue 8 knob est. CHR 612.95

SPEECH SCRAMBLER
Communicate in total pnvecy over phone or niclio. Kit
features luta dupes operation using frequency inver-
sion. Both mike and speaker or line in/oft donation.
Easy hookup to any radio, and telephone use 'squires
nod/root connection. Easy to build 2 IC circuit Can also
be used to descrarnble many 2 -way radio signets Fin-
ish your kX off with the handsome care 8 knob set.
SS -7 kit $29.95
Matching case 8 knob set. CSS 912.95

SHORTWAVE RECEIVER

Fantastic receiver that captures this world with just a
12' antenna! Can reCeiVe any 2 MHz portion from 4-11
MHz. True superhel has smooth varactor tuning, AOC,
RF gain control, plenty of speaker volume and runs on a
9V battery. Fascinating Scout, school or club protect
provides hours of fun for even Ile most serious DX.
For the car, consider our shortwave convenor. Two
switchabl bands (in 3-22 MHz range), eaci 1 MHz
wide -tunable on your car radio dial. Add some interest
to your drive home.
Shortwave receiver kit, SRI $27.95
Shortwave convener kit, SCI 627.95
Matching calks set for SRI, CSR $12.95
Matching case all for SCI,CSC 912.95

Keep an ear on the laud repeater gang, monitor theme,
check out the weather or just plain lisffin around. These
sensitive suurhet umbers are just the ticket. They tune
any 5 MHz portion of the bond and have smooth *factor
tuning, dual convemion with ceramic IF lAst., AFC, ad-
justed. squelch and plenty ol speaker volume. Runs on
9V battery and performance that rivals the big rigst For a
compete finished pro look, add our matching case and
knob set with screened graphics.
FM communications receiver kit $29.95
Specify band. FR 146 (21n), FR6 (6m), FR10 (1013s), FR -

220 (220 MHz)
Matching cam 6 knob or, CFR 1112.116

FM STEREO TRANSMITTE*
Run your own stereo FM station! Trstemit a stable signal
jade stark:lend FM broadcast band throughout the house,
dorrn or mightorhood. Connects easily loans outputs on
CO player. tape decks. etc. Rum on 9V battery. hss
internal whip antenna and external antenna jack. Add our
case set fora "station" look!
FM -10 kit 929.95
Machin° case set. CFM $12.95

AIRCRAFT RCVR

Hear exerting aircraft communications -pick up dents
up to 100 miles away! Receives 110-138 MHz AM air
band. smooth van.* tuning suparbat with AGC, Ca-
ramlc liner. adjustede smith. exceilent arenslaity and
lots of speaker volume. Runs on 9V battery. Great for air
stows or just hanging around Ma airport! New 30 -page
manual details pilot talk, too. Add MN at for "pro"
look.
AR -1 kit $24.06
Matching case set, CAR $1216

saemoce war Mama or* We 1 ler 5.080. E -MI1550  53 33. 053.0, non..., mod .0

weis 001:11/3 estgl. Meal OS  On"-,
u IN. We saes. .ere moms.
moues es ise OWevonerfy

155,s 1515175 warrant, 55

PHONE ORDERS CALL

on 716-924-4560
FAX 716-924-4555

RAMSEY ELECTRONICS. INC_ 793 Canning Parkway. Victor. NY 14564

CIRCLE 259 ON FREE INFORMATION CARD
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Surface Mount Chip Component
Prototyping Kits-

Only

'49"
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CC -1 Capacitor Kit contain 385 pieces, 5 ea. of every
10% value from 1pf to .330. CR-1 Resistor Kit contains
1540 pieces; 10 ea. of every 5% value from 100 to10 meg°.
Sizes are 0805 and 1208. Each kit is ONLY $49.95 and
available for Immediate One Day Delivery!

Order by toll -free phone, FAX, or mail. We accept
VISA, MC, COD, or Pre -paid orders. Company Pa's
accepted with approved credit. Call for free detailed
brochure.

irdiCOMMUNCATIONS SPECIALISTS, INC.
426 West Taft Ave.  Orange, CA 92665-4296

Local (714) 998-3021  FAX (714) 974-3420

Entire USA 1-800-854-0547

CIRCLE 213 ON FREE INFORMATION CARD

Knight Patrol"
Talking Home Alarm Kit

A high end alarm system at an affordable price!
Features include:

1 Verbally warns burglars away
 State of the art PCF 8200 Speech Synthesizer
 21 Sensor Zones, 2 Arming Circuits
 2 Five Watt Audio Amplifiers
 Auxiliary Alarm

Real Time 24 Hr. Clock
1 A 10A & 3A Relay Circuit for Sirens, etc.
1 Alert/Sleep Monitoring Modes (verbal status)
 Trigger Memory (verbal status)
 Self Diagnostics & Performance Monitoring
1 Microprocessor Controlled
I Pleasant Female Voice
 Expandibility & so much MOREL
Available as a kit or pre -assembled.
Write for free info or send $3 for
full -line catalog. A complete line of
peripherals is also available. Corn -
piste circuit board kit $zssoo
$10.50 S & H. (CA residents add 8%
tax). Complete systems starting from
$483.00 Instructional video tape
(VHS $9.95 + $2.50 S & H).

Paladin (Electronics
19425-B Soledad Cyn. Rd.
Suite 333 Dept. RES
Canyon Country. CA 9135
(805) 251-8725

protect par castle'

Cable TestOrders only Aid,, Information
1-800-452-7090 0 (213)867-008I
Test chips for JERROLD. TOCOM ZENITIL SA. dt
more. Fully activates units in just minutes. Easy inst-
allation. Zenith only $39.95ea Most others only $.50e&
Noc k Noe Tar WO Mt tab* ao owned amp FOS ME a" ear wed oarbt

"DISGUISE" AC WALL OUTLET
NEW! 699.00

:0,6184.

FM TRANSMITTER KIT
Looks and functions like a common
outlet; uses power line for power and
antenna (no batteries needed ever)!
SURVEILLANCE CATALOG S5.00

CALL IDENTIFIER displays callers phone number, stores
phone number with date & time of call...559.95w

I 0 I RO. Boa 337, Buffalo, NY 14226 17161691-3476

PRINTED CIRCUIT KIT
ER -4 PHOTO ETCH' kit lets you copy art from this magazine
onto your PC board. Includes everything but exposure bulbs.
Shipped UPS to your street address for 541.00.
ER -19 EXPOSURE BULB SET FOR ER -4. Contains 3400°K reflec-
tor flood and 48001( long wave UV lamp for ordinary 120V
socket. Shipped UPS to your street address for $18.45.
Free Catalog of dry transfers and PC supplies. Write or phone
DATAK, 55 Freeport Blvd., Sparks, NV 89431. 702-359-7474
FAX: 702-359-7494.

GET ON AMATEUR TV
You don't need to take a Morse code test
to transmit TV pictures. The new no -code
ham license and Secrets of ATV is all you
need to get started! The book is full of
useful information on equipment, refer-
ence material and who to contact. Order
ATV Secrets for only $9.98 ($2.00 S&H)
YOU CAN PASS THE CODELESS

HAM RADIO TEST AND WE
GUARANTEE IT!

It's easy and fun with the NARA Educa-
tion Package. You get Don Stoner's Ham
Radio Handbook, IBM or Macintosh com-
patible software to test your knowledge
after you have studied the book; an exten-
sive list of Volunteer Examiners you can
contact, the FCC Rules and Regulations
for ham radio, a copy of Amateur Radio
King of Hobbies, plus a bonus copy of our
journal, The Amateur Radio Communica-
tor, by mail. The NARA Education Pack-
age is only $29.95 for the IBM or $49.95
for the Mac version ($3.00 S&H).
Join NARA today and enjoy the exciting
world of ham radio-and beginners don't
need to know the code! A one-year NARA
membership & subscription to The Ama-
teur Radio Communicator is only $10.00.

NARA
NATIONAL AMATEUR RADIO ASSOCIATION

P.O. Box 598, Redmond, WA 98073
Orders Only 1 -800 -GOT -2 -HAM

Inquiries (206) 869-8052

CALL US
TODAY I!

When
you give

blood
you give
another
birthday,
another

anniversary,
another
laugh,

another
hug,

another
chance.

Please blood.



LED CENTER PROJECT PARTS

FEATURES
MI ONE DIGIT TRUE HEXADECIMAL DISPLAY THF KELVIN
WITH BUILT 11 LOGIC (MEMORY. DECODER.
DRIVERS) FULL ALPHA CHARACTERS
 TWO INDEPENDENT CLOCKS - USER
ADJUSTABLEFREOUENCY 8 DUTY CYCLES
 BREADBOARD 500 PT PROTO-TYPE AREA
IWO POWERDISTRIBUTION BUSSES ,OND Laptop
 4 DATA BIT SWITCHES

O 4 LED DISPLAYS w IC DRIVERS
 MOMENTARY PUSH BUTTON SWITCH (SPOT) Digital
 POWER SUPPLY WALL PLUG IN TYPE, U L
LISTED Trainer
 VOLTAGE REG 5 VOLTS. SHORT CIR
OVERLOAD PROTECT
 HOOK-UP WIRES
 COMPACT CARRYING CASE
 INSTRUCTION MANUAL FOR BEGINNER I u 95
ADVANCED USERS

MADE WITH PRIDE IN THE USA

BF EADBOARDS

680097

Stock No. Post Contacts
680093 0 500

Stock No. TYPE roue cost 680097 0 840

600021 555 TIMER $ .20 EA 680098 2 1380

600029 556 DUAL =ER $ .40 E. 680100 4 2390

600039 1.8.1566 PLL s to WIRE JUMPER KIT
P.NocnoN GENERATOR

600018 741C OP-AMP 30 Pre-cut. Pre -Stripped

INTERNALLY ComPENSArED 330299 140 Piece Set ...$
600026 1458 OP -AMP .. $ .35 EA 330280 350 Piece Set ...$

DUAL inc OP -AMP DIP

630041 2N2222 .18 E.
630383 PN2222 $ .08 EA
600023 7805 vOLTAGE REo$ .36 EA
SILICON CONTROLLED RECTIFIER
(Similar to GE C106C1) 4.0 AMP, 100 No

600014 $ .89 EA $ .79 EAoa.

KELVIN Liculior,,,00

KELVIN DIGITAL
MULTIMETERS

100 Basic 150 Basic. 200 Advanced

PRO 400 woo
20r.ttu

Frog Counter

DC VOLTAGE
AC VOLTAGE
DC CURRENT
RESISTANCE
CONTINUITY .
Test -Buzzer
DIODE TEST
BATTERY TEST
3.4 Digit LCD
LOW BATTERY
ACCURACY 

0.5% RDG
IMPEDANCE -1184g
KELVIN
100 Basic
$19."

DC VOLTAGE D- VOLTAGE
AC VOLTAGE AC VOLTAGE
DC CURRENT DC CURRENT
RESISTANCE AC CURRENT
CONTINUITY - RESISTANCE
Tasi-Buzzer CAPACITANCE
DIODE TEST CONTINUITY -
TRANSISTOR hFE Test -Buzzer
BATTERY TEST DIODE TEST CONTINUITY TESTEBBuZin
3:4 Digit LCD TRANSISTOR hFE DIODE CHECK
LOW BATTERY 34 Digit LCC TRANSISTOR hFE TEST
ACCURACY - LOW BATTERY LED TEST vERFY GooD,SAD
xi- 0 5% RDG ACCURACY - DISPLAY. 312 MGR LCD
IMPEDANCE -1 Meg n'-0.5% RDG ACCURACY . 0.5%
KELVIN IMPEDANCE 10 Meg SvIPEDANCE - (0 mme Orm

150 Basic+ 6,G VIN KELVIN PRO 400
I , fie ;cut/ Advanceded

Protective-I- Cases $39." $69.95
i ... IA ori.-I, IIIIP IA :110

FREQUENCY COUNTER
TO 20MHZ IDEAL FOR
TROUBLE SHOOTING
AC/DC VOLTAGE RANGES
ACADC CURRENT RANGES
5 FREQUENCY RANGES
5 CAPACITANCE RANGES

For Model Pro .100 9.i Trainer Manual (100 Pgs)
a ; gives detailed instructions

An excellent training tool
covering topics for High
School ,84,94,.., kovarow).
Trade School (Beginner
Intermediate) 8 College.

A PERFECT FIT WITHIN
ANY DIGITAL CURRICULUM

A YOUR CLASSROOM
TEXTBOOK

FREE COMPREHENSIVE
TEACHER STUDENT LAB MANUAL

WALL
TRANSFORMER

STOCK NO. TYPE  FOIIMi

220069 9V IC/500 mA $3.95 es
220068 125 DC/500 mA $4.25

MALE JACO
STOCK NO. TYPS

370048 2.1 mm Male
$.49.8 ..... ....$ .39 no.

COMPONENTS
0"",. YOuR COST

$ 425
595

$11.74
$22"

aril
4.75
7.75

UP TO

0% OFF
AJTHORIZED

DEALER

FLUKE 70 Series II

FLUKE 87

FLUKE 3 YEAR WARRANTY

DISCOUNTED PRICES.
BEST BUY NEW Series II

FLUKE 70 Series II $ 63
FLUKE 73 Series II $ 89
FLUKE 75 Series !' 4127
FLUKE 77 Series II 4149
FLUKE 79 Series II $169

FLUKE 83 $219

FLUKE 85 $259

FLUKE 87

FLUKE 86 AUTOMOTIVE -.. $367

FLUKE 88 atrromcmys $423

FLUKE 45 $599

FLUKE 97 SCOPEMETER

NEW! SCOPEMETER Tu SERIES
HAND HELD, 50 MHz, DUAL CHANNEL

FLUKE 93 $1095

FLUKE 95 $1395

FLUKE 97 euu.v LOADED '1695

SCOPES

20 MHz SCOPE $345
Dual Trace 2 Yr Warranty-Perta 8 Labor
Stock No. 740015

SCOPE
PROBES
60 MHz, X1 6 X10

SPECIAL

700072 .. $18."
150 MHz, X10
700073 ..$39.211

BATTERIES
Duracell Evareedy
9V Alkaline Battery
$1.95 es
$1.75 es/10+

9V Battery 101P
SNAP 8. HOLDER
Snap 4.15 ea 'AO eenoa.
Holder 4.20 se 8.10 8000+

SPECIAL SPECIAL SPECIAL

RED LED /-)
As Low As
50 «Imo. Oty

JUMBO
LED
TYPE - T 1 3i4, 5mm
STOCK NO YOLIF COST 1000. Ory

260020 Red $ .06 wtoo. t.05 ea
260027 Green $ .089. r oo. 8.07 ea
260026 Yellow $ .08 ea/100. $ .07 ea

LED HOLDER
for T 1 3/4 SIZE, BLACK
Stock No. 250019
$ .10 ea / 100. Oty

8.06 .,1000. Gty

0.37"
7 SEGMENT
LED READOU-
STOCK NO. TYPE COST 20. Oty

260022 Anode .95 t.75 .
260090 Cathode 81.25 .99 .

0.6" 7 SEGMENT
LED READOUT
STOCK NO. Anode Jumbo
260021 cost $1 .1 5

20. 01y $.99.

RED LED
DISPLAY
Bar Graph r 111 r20 PIN
STOCK NO Color YOUR COST 10. ate

260058 Red $ 1.99 '1.79 .
260088 Green $ 1.99. '1.79 .
260089 Tenor. $1.99. *1.79 ea
MOVING SIGN DISPLAY
for FairdcatIng Your Own =An, Sign =piny

SO r11111

STOCK NO
2160.1

$5.95 .
'5.45 20.

IC CLIPS ramoN111/1/C
SOLDER TYPE
SPRING LOADED
514,41, No. COLOR
990104 BLACK
990105 RED

IC TEST
LEAD SET
5 COLOR CODED
18" LEADS WITH
tansarunE HoOK-ON
PROD AT BOTH ENDS
Stock No. YOUR COST
ireope '8.95 ea

COST 25. Oty
'.65.. $ .50 ea'.65.. .50 ea

DOUBLE
BANANA
JACK

Stock No. YOUR COST
600056 $2.30 ea
FEMALE
BNC TO
DUAL
BANANA
PLUG
Stock No. YOUR COST 3. Qty
990103 ,2.95 e. '2.75 s.
DUAL
BANANA
BINDING
POST TO
MALE BNC PLUG
Stock No. YOUR COST 3. Oty
600058 '5.95 ea 84.95 ea

BNC TEST CABLES 3 FT

3. Oty
43.20 ea

 'rill

I T--
)

WI

MALE TO MALE
Stock No. YOUR COST
990101 $3.45 ..

34.

12.0 ea

3. Oty
$2.95 ea

Soldering
IRON
with STAND, BLUE
LONG LIFE TIP
Stock No. 990098
$4.50 ea

P roject
Speaker
2", 8 Ohm, .1 Well
Stock No. 350009

59 0
P roject
BUZZER
3 - 9 Volt DC, 80 08
Stock No. 680089
81.59 ea

'1.39 ea / 10+ oty

H ORN
ALARM
Loud Penetrating Sound
Stock No. 640001

.75 ea 9V DC
8.69 ea / 10+ Oty

DC MOTOR
for SOLAROOBOTI
Stock No. 852211
8.50 ea

5 lo 6VDC
$ .45 ea / 20+ ay

XENON STROBE
Stock No. TUBE
260050
'2.95 ea
$2.50 ea / 20+ Qty

TRIGGER COIL
for XenonStrobe Tube
Stock No. 320037
$1.25 ea
$ .89 ea l 20+ Oty

INFRARED LED
IR Pair, LED infrared
transmitter
and receiver
Stock No 260061

$2.79 ea

NEON LAMP
Long Leads

Stock No. 260003
0.15 ea
8.12 ea 1100. ay

PHOTO CELL
CADMIUM SELENIDE
Stock No. 260017
$.99 ea
PHOTO CELL
SULPHIDE
Stock No. 260018

$.99 ea

PUSH-BUTTON SWITCH
PUSH -ON, PUSH -OFF
Stock No. 270021

.55 ea
$ .49 ea / 100+ Oty

SUB -MINIATURE MOMENTARY
SWITCH
Stock No. 990002
$.35 ea

.28 ea / 100+ Oty
MINIATURE TOGGLE SWITCH
Stock No. 270034
8.90 ea Type SPST
8.79 ea / 50+ Qty

K EL VIN
ELECTRONICS

CIRCLE RESPONSE CARD or
WRITE for our CATALOG lull of
WHOLESALE PRICED ITEMS.

OVER 10.000 ITEMS
IN STOCK

ELECTRONIC COMPONENTS
8. TECHNOLOGY ACTIVITIES

VISA 6 MASTERCARD ACCEPTED
$20 MINIMUM ORDER
MINIMUM FREIGHT 55

'<ELVIN
Established 1945 Call: 1(800) 645-9212

It ctronics 1(516) 756-1750

10 Hub Drive. Melville. NY 11747 Fax 1(516) 756-1763

DIRC-E 283 ON FREE INFORMATION CARD



Quality Microwave TV Antennas

ori

Dish System

LIFETIME
WARRANTY

WIRELESS CAGLE  IFTS - MMOS - Amateur TV
Ultra High Gain 50d0(+)  Tuneable 1.9 to 2.7 Wm.

 55 -Channel Dish System $199.95
 36 -Channel Dish System $149.95
 20 -Channel Dish System $124.95
 Optional Commercial God Antenna (not silo.) Add 05000
 Yap Antennas. Components. Custom Tuning Available
 Call or write (SASE) Ion "FREE" Catalog

PHIWPS-TECH ELECTRONICS
P.O. Box 8533  Scottsdale. AZ 85252
(502) 947.7700 153.00 Credit all phone orders)
AltserCart  llna  Aswitm Earns  COD's  WPM Pricing

SURVEILLANCE
COUDTERSURVEIWICE Electronic Devices Cetaieg...$5.00

Miniebre Surveillance haemitter Kits.. $39.95me
Voice Changers, Scramblers, Vehicle Decking, Bug & Phone

Tap Detectors. leeks, Videos, a welch morel

CALL IDENTIFIER displays callers phone number. stores
phone number with date ib time of call. .$69 95eye

RO. Dos 337, Ouffalo, NY 14226 (71616514476

CB RADIO OWNERS!
We specialize in a wide variety of technical
information, parts and services for CB
radios. 10 -Meter and FM conversion kits,
repair books, plans, high-performance
accessories. Thousands of satisfied
customers since 1976! Catalog $2.

CBC INTERNATIONAL, INC.
P.O.BOX 3150ORS. PHOENIX. AZ 85046

ELECTRONIC SHOPPER CLASSIFIED

COMPUTER HARDWARE
XT BIOS ROM with 16550 initialization. $19.95
postpaid. 16550 FIFO UART $19.95 postpaid. Mi-
cromethods, Box 909, Warrenton, OR 97146.
(503) 861-1765.

IBM PC and laptops video digitizer, connects to
cameracorder, 640 by 480 resolution. 256 gray
levels $89.98. Demo disk $3.00, information
$1.00. Colorburst, Box 3091, Nashua, NH 03061.
Phone (603) 891-1588.

IBM PC AD kit. Capture and display low frequency
waveforms through printer port. Supports VGA
and Hercules graphics. Send $49.99 to Corn-
putron, 1315 NW 185th Ave., Suite 108, Aloha, OR
97006.

COMPUTER SOFTWARE
COMMODORE 84 Ham programs, 8 disk sides,
over 200 amateur programs $16.95. 29 cent
stamp gets unusual software catalog of utilities,
games, and British disks. Home -Spun Software,
Box 1064-R, Estero, FL 33928.

VIRUSFREE SHAREWARE; 29 MEGABYTES
$29.00, add $29.00/29MB increment up to 580
MEGABYTES. Include $3.00 shipping per
100MB: 1 (800) 876-8496, Visa -MC, SHARE -
NET, POB 12368, Oklahoma City, OK 73157.

UNIVERSAL MICROPROCESSOR SIM-
ULATOR/DEBUGGER 1.2 each set $65.00. Sim-
ulates the Z80, Z8, 8085, 8051, 6801, 6805, 6809,
6800, 6811, 6502 and 65CO2. Features line as-
sembler, disassembler, break and debugging util-
ities. The ROMY-8 EPROM EMULATOR works
with simulator. Emulates EPROMs 2716-27256.
Code -patching with line assembler. Monitors ad-
dress bus. Loads 32K of code in 20 seconds (PC/
AT 12 MHz). 90 day warranty. Saves you money
only $140.00 (complete with one set of CPU sim-
ulator). J&M Software Hardware Design, Inc., 83
Seaman Road, West Orange, NJ 07052. Tel:
(201) 325-1892.

FREE DISKS!! and, FREE SOFTWARE!! Select
from our business, game, or utility categories, and
we will send 360K IBM compatible disk program
based upon your choice. Also included is our cata-
log of over 200 rental disks, our catalog of over
1000 shareware disks, in print and on a second
disk free! Just send $3.00 (refundable) for ship-
ping. Add .50 for 720K disk. Clip out and send this
ad with the shipping charge and we will also throw
in electronic printing specials! We have gargan-
tuan 10 pound electronics grab bags! Our best
seller. Only $10.00 additional when purchased
with our catalog!! BEACH RADIO, PO Box 548,
Boston, MA 02112-0548 Dept. RE. Or call (617)
926-6063 for automated voicemail, information
and more bargains!

PC BOARD and schematic design software for
the IBM PC/compatible. Create professional PCB
layouts (with autorouting - requires EGA) and
electronics schematics (CGA) with these inex-
pensive shareware programs. Both for $7.00.
SUNCOAST TECHNOLOGIES, PO Box 5835RE,
Spring Hill, FL 34606.

PROGRAM THE 8051 microcontroller in Basic
with this PC/compatible shareware collection.
Disk contains Editor, Basic Compiler, Assembler,
Disassembler, Procomm plus 3 surprise pro-
grams. Only $7.00 from SUNCOAST TECH-
NOLOGIES, PO Box 5835RE, Spring Hill, FL
34606.

8051 TINY Basic interpreter. A program that re-
sides in EPROM, allowing the programming of the
8051 microcontroller with simple Basic com-
mands. Disk contains the Tiny Basic program,
Editor, Program Converters, detailed instructions
and schematics.Only $10.00. Suncoast Tech-
nologies, PO Box 5835RE, Spring Hill, FL 34606.

PROGRAM THE 68HC11 in Basic with this PC/
compatible disk from Motorola. Contains the
BASIC11 interpreter, Buffalo Monitor, sample pro-
gram and more. Only $7.00 from Suncoast Tech-
nologies, PO Box 5835RE, Spring Hill, FL 34606.

MAKE MONEY WITH SOFTWARE, Get this on
disk catalog (5.25 IBM) and start making money.
$1.00 to: ARLINGTON NETWORKING, 902
Arlington Center, Suite 166-E, Ada, OK 74820.

IBM COMPUTER SOFTWARE for hams, techni-
cians and students. Also quality wire antennas for
the ham and SWL. Send $.29 stamp to HOME-
BREW ELECTRONICS, PO Box 8294, Trenton,
NJ 08650.

CB -SCANNERS
THE SCANNER HACKERS BIBLE. 112 modi-
fications. Covering: Pro -2004/5, Yaesu, Kenwood,
Bearcat, Icom. Frequency fixes, modifications
(scan rates, interfaces, programmable channels,
improving operation), antennas, laws, cellular
telephone operation and frequencies and more!!!
$33.45. CODs (602) 782-2316. TELECODE, Box
6426-SH, Yuma, AZ 85366-6426.

COMPONENTS
BATTERIES GALORE for all your electronic proj-
ects and household needs. Free catalog. PO Box
9932, Maplewood, MN 55109. Or phone 1 (800)
657-5929.

ELECTRONIC PARTS CATALOG $2.00 USA
ONLY. Parts by mail since 1954. Limited printing
covers regular, experimental, meters and meter
parts, electronic kits, and vintage. BIGELOW
ELECTRONICS, BOX 125, BLUFFTON, OH
45817.

PLANS -KITS -SCHEMATICS
DESCRAMBLER KITS. Complete cable kit
$44.95. Complete satellite kit $49.95. Add $5.00
shipping. Free brochure. No New York sales.
Summit RS, Box 489, Bronx, NY 10465.

BUILD OR buy assembled, four digit SWR &
power meter, with alarm & set points. Plans avail-
able. Free information, Rupp Electronics, 5403
Westbreeze, Fort Wayne, IN 46804. (219)
432-3049.

BLACK BOX BIBLE. Collection of 16+ cable,
satellite and video stabilizers schematics cover-
ing: VideoCiphers, Oak, Cable (Sinewave, Jer-
rold, Tri-Mode, Universal, SSAVI) and Macrovi-
sion. $33.45. CODs (602) 782-2316 TELECODE,
Box 6426-SH, Yuma, AZ 85366-6426.

NI -CAD ZAPPER can rejuvenate those unre-
chargeable NI -CAD batteries. Instructions, sche-
matic and parts list to construct the NI -CAD
Zapper: $5.00. TENTRONIX, Dept. RS592, 3605
Broken Arrow, Coeur d'Alene, ID 83814.

FM STEREO BROADCASTER kit. This kit out-

performs the competition. Transmitter will broad-
cast any audio signal from a CD player, VCR, or
cassette player to FM stereo radios throughout
your home and yard. All the complex circuitry is in
the unique BA1404 integrated circuit. Tunable
across the FM band, runs on 1.5 to 12 volts DC.
Complete kit of PC board and components for
$22.00. TENTRONIX, Dept. RS592, 3605 Broken
Arrow, Coeur d'Alene, ID 83814.

DETER AUTO THEFT. 3 simple extremely hard to
defeat diagrams, variations, time delays. $8.00 -
$18.00 Radio Shack parts. Stops joyriding, child
accidents, plans $5.00. Chory Electronics, 1285
Bart James Road, Elizabeth City, NC 27909. Infor-
mation SASE.

BUILD YOUR own neighborhood radio station
with our high quality FM stereo transmitter kit, with
case $42.95. Also available, two meter 144 MHz
power amplifier kit 10X power gain $29.95. Add
$3.75 S&H. Send $1.00 for complete catalog.
Sunset Electronics,12145 Alta Carmel Ct., Suite
250-139, San Diego, CA 92128.

VHF -FM AMPLIFIER PLANS. For Your Transmit-
ter. Adjustable from 75MHz to 110MHz. 15 watts
output with only 75mW drive. Complete sche-
matics and instructions. Send $8.95 to: Pro-
gressive Concepts, 1313 North Grand Ave., Suite
291, Walnut, CA 91789.

THE CATALYST is a newsletter/catalog featuring
a selection of science books, kits and curiosities,
plus information and experiments by the SATUR-
DAY SCIENTIST. Send $1.00 (refundable) for the
latest issue. SANTA BARBARA SCIENCE, PO
Box 41960, Santa Barbara, CA 93140.

DESCRAMBLER KITS. Complete cable kit
$44.95. Complete satellite kit $49.95. Add $5.00
shipping. Free brochure. No New York sales.
Summit RS, Box 489, Bronx, NY 10465.

BUILD A digital clock that plays one of twelve
melodies on the quarter hour. Six large digit dis-
plays with 12/24 hour mode, date, alarm and ac-
cessory outlet. Also available completely
assembled and tested. Send $2.00 for complete
assembly plans and pricing to KERBER KLOCK
KO., 36117 Hillcrest Dr., Eastlake, OH 44095.

MICROCONTROLLER KIT. Complete with all
parts, PC board and its own keypad style pro-
grammer. Nothing else required to build and pro-
gram MICROPROCESSOR projects. US $129.00
postpaid. High Tech of Canada, PO Box 41165,
4141 Dixie Rd., Mississauga, Ontario, Canada
L4W 4X9.

MIKE'S EXCELLENT KITS - Voice scrambler,
motor oil tester, electronic crossover, more. All
under $35.00. Educator inquiries are welcome.
Free catalog also describes SpeakerCAD speak-
er and crossover design software! 2302 5th NE,
Salem, OR 97303. (503) 363-5143, Fax: (513)
399-9747.

BUILD COBRASTRIKE martial arts trainer elec-
tronic controller. Helps develop quicker reaction
time and target accuracy. Plans $5.00, electronic
parts/kit $14.95. Add $2.00 shipping. Target strike
kit (1-4 needed) $4.95ea, add $1.50 shipping.
Omegatronics, PO Box 911, Bloomingdale, IL
60108.

FAX
FAX FACTS invest $5.00 save hundreds. Greg
Robards Enterprises, RES Box 1066, Pace, FL
32571.
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RF POWER TRANSISTORS TUBES MODULES

PARTIAL LISTING OF POPULAR TUBES AND TRANSISTORS IN STOCK
TRANSISTORS MRF450 $13.50 2N3553 $2.85 2SC1971 $4.80 SAV6 $33.70 6CL6 $13.75 Match Pr. $119.95 8873 El $399.95

CD2664A $24.00 MRF454 14.50 2N3771 2.952SC2028 1.95 SAV7 39.95 6CW4 14.70 807 PL 10.95 8875 El 339.95

ECG340 3.40 MRF455 11.25 2N3866 1.25 2SC2029 3.50 SAV12 19.95 6CX8 11.95 810 PL 109.50 8908 GE 26.95

MGF1302 7.95 MRF455A 12.25 2N4048 11.95 2SC2053 1.20 SAV22A 49.95 6CJ7 12.95 811A PL 13.95 8950 GE 20.75

MGF1402 17.95 MRF458 17.95 2N4427 1.25 2SC2075 1.75 M57726 67.75 6GK6 13.95 Match Pr. 31.90 Match Pr 45.90

MRF134 18.00 MRF475 9.25 2N5109 1.75 2SC2094 15.95 M57729 69.95 6GW8 8.95 Specify HorNert oper. 2C39A/B 59.95

MRF136 21.00 MRF476 4.00 2N5179 1.25 2SC2097 23.95 M57732L 34.70 6HF5 GE 17.95 813 PL 36.95 3-400Z(4) 124.95

MRF137 24.00 MRF477 12.50 2N5589 13.00 2SC2166C 1.50 M57737 38.95 6JB6A CALL 833A PL 84.95 3-500Z P 89.95

MRF141G 190.00 MRF485 12.95 2N5590 10.00 2SC2221 8.25 M55741 59.00 6JG6 CALL 833C PL 89.95 3-5001 El 142.95

MRF151G 179.95 MRF492 15.95 2N5591 14.50 2SC2237 8.40 M57745 89.95 6JH8 12.95 M2057 GE 26.95 3-5002G PL 119.95

MRF221 12.00 MRF497 18.75 2N5945 10.00 2SC2269 15.15 M57762 76.60 6JS6C GE 18.95 5763 19.95 4-400C El 159.95

MRF224 17.75 MRF515 2.90 2N5946 15.00 2SC22.90 15.95 M57785M 54.95 606 GE 18.95 5894 PL 48.95 4-1000A (4) 595.00

MRF237 3.70 MRF555 3.50 2N6080 9.75 2SC2312C 5.50 M57796 35.70 6KV6 CALL 61468 NAT 13.95 3CX100A5 (4) 69.95

MRF238 16.00 MRF559 2.25 2N6081 11.75 2SC2395 27.75 MHW SERIES CALL 6LB6 CALL Match Pr. 29.95 3CX400A7 El 329.75

MRF239 17.00 MRF629 4.25 2N6082 14.75 2SC2509 10.85 RECEIVING TUBES 6LF6 GE 19.95 6146B GE 24.95 3CX800A7 El 329.95

MRF240, A 16.50 MRF630 3.75 2N6083 14.75 2SC2630 24.25 6AN8A 13.95 6106 GE 19.95 Match Pr. 57.95 3CX1200A7 El 424.50

MRF245 32.00 MRF641 19.95 2N6084 14.75 2SC2640 17.00 6A05 7.95 6LR6 GE 19.95 6146W 19.95 3CX1500A7 El 624.50

MRF247 23.35 MRF644 23.00 2N6456 19.75 2SC2782 37.75 6AZ8 14.95 6LX6 GE 19.95 6550A 16.95 3CX3000A7 El 694.50
MRF260 11.50 MRF646 24.75 258754 2.50 2SC2783 59.85 6BA6 6.95 6MJ6 CALL 6973 19.95 4CX250B El 99.80

MRF262 12.75 MRF648 29.95 2SC730 4.50 2SC2879 19.95 68E6 6.95 6SN7GTB 9.95 7199 18.95 4CX250R CALL

MRF264 13.75 MRF901 1.50 2SC1729 18.25 2SC2904 32.50 6BN8 11.95 12077A NAT 11.75 7289 69.95 4CX300A CALL

MRF309 60.00 MRF966 3.50 2SC1945 5.75 2SC2905 34.50 61305 10.95 12JB6 GE 19.95 7558 14.95 4CX350A CALL

MRF327 62.00 MRF1946 15.00 2SC1946A 15.65 2SC31111 12.25 17.95 4CX350F CALL

MRF421 24.00 SRF2072 13.75 2SC1947 9.75 J310 1.50 6CA7/EL34 CALL 30KD6 SYL 117.95 8072 169.95 4CX15008 El 687.00

MRF422 34.95 SRF3662 28.50 2SC1955 9.00 OUTUT MODULES 6CB6 6.95 POWER & SPECIAL 8122 159.95 4CX5000A 1085.00

MRF433 12.20 2N1522 11.95 2SC1969 2.25 SAU4 49.50 6CG8A 10.95 572B/5160L 54.95 8417 GE 19.95

Mfgr: El = Eimac, PL = Penta Labs Note: (4) = Industrial Boxed Eimac/Amperex

DESCRIPTION

Limited Warranty: 12 month / 3.000 hours on Penta 8 Eimac transmitting tubes

TECHNICAL BOOKS
NET DESCRIPTION NET

ARRL RADIO AMATEURS HANDBOOK, 1992 Edition, (The "Bible") 5-1/4 lb. $25.00 FEDERAL ASSIGNMENT MASTER FILE lamp of Imo. $19.95
ARRL ANTENNA BOOK. HE/VHF/UHF-Wire Ant's/Beams. 16th Ed. 4th. 20.00 RADIO/TECH MODIFICATIONS Freq Esp. HF/VHF Icom/Kenwood/Yaesu/Scanners 19.95

ARRL ANTENNA IMPEDANCE MATCHING 15.00 U.S. REPEATER MAPBOOK Locationfirequency geographically 9.95

ARRL REFLECTIONS/TRANSMISSION LINES AND ANTENNAS 20.00 SERVICE MANUAL AR -3300 & AR -3500 Ranger 10M Xcvr. 20.00

ARRL DATA BOOK. Formulas, schematics, tables, etc. 12.00 SERVICE MANUAL for CYBERNET "Export"' Radios 15.00

ARRL TRANSMISSION LINE TRANSFORMERS, 2nd ed. Baluns/etc. 20.00 SERVICE MANUAL FOR UNIDEN "Export" Radios 15.00

ARRL NOW YOUR TALKING. NEW NO -CODE Novice/Tech License Study Guide 19.00 SERVICE MANUAL RCI-2950 10M Xcvr. NEW! 15.00

ARRL YOUR INTRODUCTION TO MORSE CODE. Novice & Tech 5 wpm Tapes 10.00 SERVICE MANUAL RCI-5500/6500/8500 VHF Marine Transceiver 17.50

ARRL RADIO FREQUENCY INTERFERENCE, How to find it and fix it 15.00 UNDERSTANDING & REPAIRING CB RADIOS. Lou Franklin. 2 lb. Special 34.95

ARRL LICENSE MANUAL, TECHNICIAN CLASS & Novice vc/ code 6.00 ENGINEERS SECRETS OF RADIO. Tube Amps/Modulation tips/

ARRL LICENSE MANUAL, GENERAL CLASS 6.00 Antennas/Schematics/TV Interference 16.95

ARRL REPEATER DIRECTORY. Current issue 6.00 CB PLL DATA BOOK, New International Edition, L. Frnklin 19.95

ARRL YOUR GATEWAY TO PACKET RADIO 12.00 CB TRICKS OF THE TRADE. Test/peaking/antennas/ & much more 15.95

ARRL UHF/MICROWAVE EXPERIMENTERS HANDBOOK 20.00 CB TRICKS II. Schematics of popular linear amps & more 15.95

ARRL SATELLITE EXPERIMENTERS HANDBOOK 20.00 CB TUNE UP MANUAL, Master Edition, What to cuttweek mods., etc. 24.95

ARRL THE COMPLETE DX'er. Techniques/Tips/0SL 12.00 CB TUNE UP MANUAL, Master Ed.Nol, II. More info on popular sows 29.95

PASSPORT TO WORLD BAND RADIO. Short Wave Listening & freq. 14.95 RADIO SECRETS. (Secret CB) Performance Improvements on Amateur &

MOTOROLA RF DEVICE MANUAL (incl. Appl. Notes & Cross Ret. 4.3 lbs) 14.95 CB transmitters/amplifiers/mods/etc. Vol. 1-30 14.95

ECG Semiconductors Master Replacement Guide/Specs. ECG -2120 5 lbs 4.95 SECRET CO Index. Listing by model number and article 2.50

Monday - Friday 7:30 a.m. -5 p.m. PST / 10:30 a.m. -8 p.m. EST
 EXPORT  O.E.M.  SERVICE  R&D  AMATEUR *MARINE

Price & availability subject to change without notice  Quantity Pricing Available

Satisfaction Guaranteed: If not satisfied with the merchandise you receive, return it within 30 days
from the date of purchase to receive refund or exchange (books are not returnable).
(Merchandise must be returned in original condition with original invoice 8 shipping prepaid.)
Orders received by 3 p.m. PST (6 p.m. E$T) are shipped same day. Minimum Order $20.
We prefer to ship by UPS We also otter Federal Express/Airborne/DHUUSPS/etc.
SHIPPING METHOD & CHARGES:
BEST WAY: UPS - Shipping 8 handling charge (1 lb. continental U.S.):
UPS GROUND: 5-8 working days. $3.50 minimum - Actual charge varies with weight
UPS BLUE: Two working days. $5.50 minimum - Actual charge varies with weight
UPS RED: Next working day. $13.50 minimum - Actual charge varies with weight
UPS RED / SATURDAY DELIVERY: Add $10.00 to next day rate. (Sorry - no C.O.D.)
UPS to Alaska / Puerto Rico / Hawaii / Canada - Order prepaid or VISA/Mastercard.
FIRST CLASS MAIL 7-10 working days. $4.00 minimum (Sorry - no C.O.D.)
PAYMENT may be by C.O.D. Cash or VISA/Mastercard. C.O.D. Orders add $4.00
RATED ACCOUNTS: Net 30 upon approval of credit.
CALIFORNIA residents, add appropriate sales tax.
FOREIGN: Add $5.50 for Small Packet to 10 oz. Air parcel delivery 8 insurance/regis. available

1'800-RF-PARTS
ORDERS ONLY NO TECHNICAL1-800-737.2787

MAIN ORDER LINE 1-619-744-0700 INFORMATION

CUSTOMER SERV. 1-619-744-0750 TECHNICAL
(10 a m. -4 p.m. only)

CIRCLE 260 ON FREE INFORMATION CARD

FAX 1-619-744-1943 FAX

RE PARTS
1320 GRAND AVENUE #16
SAN MARCOS, CA 92069
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EASY ORDER

1-800-582-4044

MOTOROL
Price Description Pins
2.65 Color TV RGB to PAUNTSC Encoder 20
1.49 8 -Bit D/A Converter (DAC0806LCN) 16
1.49 8 -Bit D/A Converter (DAC0807LCN) 16
1.49 8 -Bit D/A Converter (DAC0808LCN) 16
.89 Balanced Mod./Demodulator 14

3.95 MECL Voltage Controlled Oscillator 14
19.95 Programmable Video Timing Controller, 4MHz 40
19.95 Video Display Controller, 4MHz

1.45 General Purpose Transistor Array
.75 Triple Independent Differential Amp

1.05 Floppy Disk Read Amp System
3.95 Biphase Stepper Motor Driver

.99 Quad EIA-422/423 Line Rec. with 3 -State Outputs

.99 Quad EIA-422 Line Driver with 3 -State Outputs
2.75 Dual Voltage Control Multivibrator
2.75 Frequency Phase Detector

12.95 Two -Phase Clock Generator/Driver
1.45 Quad TTL to MECL Translator
1.45 Quad MECL to TTL Translator
7.95 Bit Rate Frequency Generator
4.25 Hex Contact Bounce Eliminator
3.95 BCD to 7 -Segment Latch/Decoder/Driver
2.65 CMOS Remote Control Encoder

(Encodes 9 Bits and Sends Serially) 16
MC145027P 3.95 CMOS Remote Control Decoder 16
MC145028P 3.95 CMOS Remote Control Decoder (9 -Bit Address) 16
MC145151P 9.95 Parallel Input PLL Frequency Synthesizer 28
MC145406P 2.75 EIA-232N.28 CMOS Driver/Receiver 16
MC146818A 4.15 Real Time Clock Plus RAM 24
MC146818AFN 3.95 Real Time Clock Plus RAM PLCC 28
MC146818P 4.25 Real Time Clock Plus RAM 24'
MC68000P12 11.95 16 -/32 -Bit MPU, 12MHz 64
MC68008P10 8.95 16 -Bit MPU with 8 -Bit Data Bus, 10MHz 48
MC68010P12 54.95 16 -/32 -Bit Virtual Memory MPU, 12MHz 64
MC6802ORC16E 139.95 32 -Bit Virtual Memory MPU, 16MHz PGA 114
MC68020RC25E 189.95 32 -Bit Virtual Memory MPU, 25MHz PGA 114
MC6803ORC16B 229.95 Second Generation 32 -Bit Enhanced

Virtual Memory MPU, 16MHz PGA 128
MC68030RC25B 319.95 Second Generation 32 -Bit Enhanced

Virtual Memory MPU, 25MHz PGA 128
MC68230P10 8.95 Parallel Interface/Timer 48
MC68450L10 59.95 Direct Memory Access Controller 64
MC68488P 22.95 General Purpose Interface Adapter (1MHz) 40
MC68661PB 2.95 Enhanced Prop. Comm. Interface (SC2661A or B) 28
MC68681P 7.95 Dual Universal AsynchronousReceiver/Transmitter 40
MC68881 RC25B 114.95 HCMOS Floating -Point Coprocessor, 25MHz PGA 68
MC68882RC25A 149.95 HCMOS Enhanced Floating -Point

Coprocessor, 25MHz PGA 68
MC68701 16.75 8 -Bit MCU, 2048 Bytes EPROM, 128 Bytes RAM, 1/0...A0
MC68705P3S 13.95 8 -Bit MCU, 1804 Bytes EPROM, 112 Bytes RAM, 1/0....28
MC68ECO3ORP25B 99.95 32 -Bit Embedded Controller, 25MHz PGA 124
MC68HC000P12 17.95 Low Power HCMOS 16 -/32 -Bit MPU, 12MHz 64
MC68HC11A1P 18.95 8 -Bit HCMOS MCU with SPI, SCI, 8 -Bit A/D

Cony., 512 Bytes EEPROM, 256 Bytes SRAM 48
MC68HC705C8P 19.95 8 -Bit MCU, 24 I/O Lines, SCI, SPI, 8K of

OTPROM, Internal Timer 40
MC68HC705C8S 29.95 8 -Bit MCU, 24 I/O Lines, SCI, SPI, 8K of EPROM,

Internal Timer 40
r

Order #
MC1377P
MC1408-6
MC1408-7
MC1408-8
MC1 496P
MC1648P
MC2672B4P
MC2674B4P
MC3346P
MC3350P
MC3470P
MC3479P
MC3486P
MC3487P
MC4024P
MC4044P
MC6875L
MC10124P
MC10125P
MC14411P
MC1 4490 P
MC1 4495P
MC145026P

L -,
Order #

N 9346cz
a) 2816A35

2817A25i 2864A25
28C256-25

.g HARD - TO - FIND SOCKETS
g Order # Price Description Pins

S28SMS 1.39 Machine Screw, .3" Wide (Skinny Dip) 28

Li S32LP .49 Low Profile, .6" Wide (Standard Size) 32
6 S48MS 1.55 Machine Screw, .6" Wide (Standard Size) 48ii S64 MS 1.95 Machine Screw, .9" Wide 64
crlii

40
14
16
18
16
16
16
14
14
16
16
16
24
16
16

EEP110 MS iElearicaUy Erasable)
Price Organization Pins
2.75 1024 Bit Serial, 5V Read/Write 8
3.45 2048x8 350ns, 5V Read/Write 24
6.75 2048x8 250ns, 5V Read/Write (Pin I - Ready/Busy) 28
8.95 8192x8 250ns, 5V Read/Write (Pin 1 - N/C) 28

26.95 32,768x8 250ns, 5V Read/Write CMOS 28

MIM1.11111.111.11
Cr

CONVERTERS
Order # Price
ADC0804LCN 2.95
ADC0809CCN 3.75
ADC0817CCN 12.95
ADC0820CCN 8.95
DAC0800LCN 1.95
DAC0806LCN 1.49
DAC0807LCN 1.49
DAC0808LCN 1.49
DAC0830LCN 4.95
MB40576 3.55
MB87020 34.95
TLC549IP 2.15
ZN427E8 14.95
ZN428E8 7.95
ZN429E8 3.75
ZN449E 5.75

EASY FAX

1-800-582-1255

Description Pins
8 -Bit A/D Converter (1LSB) 20
8 -Bit A/D Converter with 8 -Channel Multiplexer 28
8 -Bit A/D Converter with 16 -Channel Multiplexer 40
8 -Bit High Speed ND Conv. with Track/Hold Function 20
8 -Bit D/A Converter (±1 LSB) 16
8 -Bit D/A Converter (MC1408-6) 16
8 -Bit D/A Converter (MC1408-7) 16
8 -Bit D/A Converter (MC1408-8) 16
8 -Bit Up D/A Converter (.05% Linear) 20
6 -Bit Ultra -High Speed Video A/D Converter 16
16 -Bit CMOS A/D or D/A Selectable Converter 40
8 -Bit A/D Converter (±0.5 LSB) 8
8 -Bit Successive Approximation A/D Converter 18
8 -Bit Latched Input D/A Converter 16
8 -Bit D/A Converter (±1/2 LSB) 14
8 -Bit MPU Compatible A/D Converter (1LSB) 18

Z80A, Z80B, Z
Order # Price Description Pins
Z0803008PSD 9.50 Serial Communications Controller 8MHz 40
Z80A 1.25 CPU (MK3880-4) (780C-1) 4MHz 40
Z80A-CTC 1.55 Counter Timer Circuit (MK3882-4) 4MHz 28
Z80A-DART 3.95 Dual Asynchronous Receiver/Transmitter 4MHz 40
Z80A-P10 1.85 Parallel I/O Interface Controller (MK3881-4) 4MHz 40
Z80A-S10/0 3.95 Serial I/O (Txc8 & RxCB Bonded) (MK3884-4) 4MHz 40

3.95 Serial I/O (Lacks SYNCB) (MK3887-4) 4MHz 40
2.45 CPU (MK3880-6) 6MHz 40
5.95 CPU 8MHz (CMOS) 40

10.95 DMA (Direct Memory Access) 8MHz (CMOS) 40
5.95 PIO (Parallel I/O Interface Cont.) 8MHz (CMOS) 40
5.95 CTC (Counter Timer Circuit) 8MHz (CMOS) 28
8.95 S10/0 8MHz (CMOS) 40
8.95 510/1 8MHz (CMOS) 40
8.95 S10/2 8MHz (CMOS) 40
4.55 Serial Communications Controller 40

MOTOROLA DATABOOKS*
Order # DL138 7.95 Fact Data Weight: 1 lb.
Over 400 pages on the 74AC/ACT series.

Order # HB205 8.95 MECL System Design Handbook Weight: 1 lb.
234 pages about MECL operation.
Order # M68HCO5AG 9.95 MC613HC05/HC705C8 AddliCee0118 Guide Weight: 1 lb.
296 pages about microcontrollers with details about the mc68mc7osce.
Order # M68HC11RM 13.95 MC68HC11 Reference Manual Weight: 2 lbs.
484 pages on the MC68HC11 family.
Order # M68000FR 12.95 MC68000 Family Reference Weight: 2 lbs.
Over 700 pages covering the entire MC68000 family.
Order # M68000PM 11.95 Programmers Reference Manual Weight: 2 lbs.
More than 500 pages of detailed information on each of the instructions used by the
MPUs and coprocessors In the MC68000 family.
Order # M68000UM 6.95 Microprocessors User's Manual ..Weight: .75 lbs.
This 210 page manual provides hardware details and programming information for the
MC68000, 68008, 68010 and 68HC000 microprocessors.
Order # MC68020UM 7.95 MC68020 User's Manual Weight: 1.5 lbs.
This 367 page users manual describes the capabilities, operation and programming of
the MC68020 MPU.

Z1110A-S10/2
Z8OB
Z84C0008
Z84C1008
Z84C2008
Z84C3008
Z84C4008
Z84C4108
Z84C4208
Z8530

Order # MC68030UM 13.95 MC68030 User's Manual Weight: 2 lbs.
This 590 page users manual describes the capabilities, operation and programming of
the MC68030 MPU.
Order # MC68ECO3OUM 7.95 MC68EC030 User's Manual Weight: 2 lbs.
This 472 page user's manual describes the capabilities, operation and programming of
the MC68EC030
Order # MC68881UM 13.95 MC68881/882 User's Manual Weight: 2 lbs.
395 pages on the MC68881/68882 Floating -Point Coprocessors.

ZILOG DATABOOKS*
Order # Z29 9.95 Z80 CPU Technical Manual Weight: 1 lb.
This 338 page manual contains everything you need to know about Zilog's 280 CPU.

Order # Z2480 13.95 Intelligent Peripheral Controllers Weight: 2 lbs.
More than 700 pages on Dog's Intelligent Peripheral Controllers.

Order # Z2503 13.95 Datacom ICs Weight: 2 lbs.
Over 700 pages on Zilog's Data Communications les (Z8530, 8030, 80181, etc.).

Order # Z8275 16.95 Microcontrollers Weight: 3 lbs.
Over 1300 pages of data sheets, appl. notes and tech. Info. on Dog's microcontrollers.

*Books are not returnable. We carry the newest versions available.
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Order # Price
Output
Pwr. (W)

Input
Pwr. (W)

Frequency
Range jMhz)

Gain
dlb/Mhz *Package

MRF212 19.95 10 1.25 136-174 9/175 145A-09
MRF221 16.35 15 3.5 136-174 6.3/175 211-07
MRF224 17.75 40 14.3 136-174 4.5/175 211-07
MRF237 3.69 4 0.25 136-174 12/175 79-05
MRF238 15.95 30 3.7 136-174 9/175 145A-09
MRF239 16.95 30 3 136-174 10/175 145A-09
MRF240 17.49 40 5 136-174 9/175 145A-09
MRF240A 17.49 40 5 136-174 9/175 211-07
MRF247 24.75 75 15 136-174 7/175 316-01
MRF260 11.95 5 0.5 136-174 10/175 221A-04
MRF262 12.95 15 3.5 136-174 6.3/175 221A-04
MRF264 13.95 30 9.1 136-174 5.2/175 221A-04
MRF314A 35.95 30 3 30-200 10/150 145A-09
MRF315A 32.49 45 5.7 30-200 9/150 145A-09
MRF316 63.95 80 8 30-200 10/150 316-01
MRF317 64.95 100 12.5 30-200 9/150 316-01
MRF321 24.95 10 0.62 100-500 12/400 244-04
MRF327 63.95 80 14.9 100-400 7.3/400 316-01
MRF340 9.95 8 0.4 30-200 13/136 221A-04
MRF450A 14.49 50 4 14-30 11/30 145A-09
MRF454 15.49 80 5 14-30 12/30 211-11
MRF455A 12.69 60 3 14-30 13/30 145A-09
MRF458 19.95 80 5 14-30 12/30 211-11
MRF515 2.95 0.75 0.12 400-512 8/470 79-04
MRF555 3.49 1.5 0.15 400-512 10/470 317D-02
MRF557 5.49 1.5 0.23 806-960 8/870 317D-02
MRF559 2.25 0.5 0.08 806-960 8/870 317-01
MRF607 2.49 1.75 0.12 136-174 11.5/175 79-04
MRF627 9.95 0.5 0.05 400-512 10/470 305A-01
MRF629 4.49 2 0.32 400-512 8/470 79-05
MRF630 3.95 3 0.33 400-512 9.5/470 79-05
MRF641 20.49 15 2.5 400-512 7.8/470 316-01
MRF644 23.95 25 5.9 400-512 6.2/470 316-01
MRF646 25.95 40 13.3 400-512 4.8/470 316-01
MRF648 30.95 60 22 400-512 4.4/470 316-01
MRF650 29.95 50 11.7 100-500 6.3/470 316-01
MRF652 11.49 5 0.5 400-512 10/512 244-04
MRF654 19.95 15 2.5 400-512 7.8/470 244-04
MRF660 13.95 7 2 400-512 5.4/470 221A-04
2N3553 2.95 2.5 - 136-174 10/175 79-04
2N3866 1.25 1 0.1 100-400 10/400 79-04
2N4427 1.25 1 0.1 136-174 10/175 79-04
2N5641 16.95 7 1 30-200 8.4/175 144B-05
2N5642 18.49 20 3 30-200 8.2/175 145A-09
2N5643 19.95 40 6.9 30-200 7.6/175 145A-09
2N5944 11.95 2 0.25 400-512 9/470 244-04
2N5945 11.95 4 0.64 400-512 8/470 244-04
2N5946 14.95 10 2.5 400-512 6/470 244-04
2N6080 9.89 4 0.25 136-174 12/175 145A-09
2N6081 11.95 15 3.5 136-174 6.3/175 145A-09
2N6082 14.95 25 6 136-174 6.2/175 145A-09
2N6083 14.95 30 8.1 136-174 5.7/175 145A-09
2N6084 14.95 40 14.3 136-174 4.5/175 145A-09

MOTOROLA RF SMALL SIGNAL TRANSISTORS

Order # Price Output Input
Frequency

Range
Gain

db/GHz Package
.....2.5/1 317-01

..12.5/1 317-01
MRF901
MRF911

1.50 High GaIn....Small SIgnal....0.15-1.5GHz
3.50 High Gain....Small Signal 0.5-5GHz

POPULAR 1.5-30MHZ RF TRANSISTORS
Output Power Input Gain db

Order # Price Watts (PEP/CW) Power Watts @ 30Mhz Package
MRF401 13.49 25 1.25 13 145A-09
MRF406 14.99 20 1.25 12 211-07
MRF421 29.95 100 10 10 211-11
MRF422 35.95 150 15 10 211-11
MRF426 19.49 25 0.16 22 211-07
MRF427 16.95 25 0.4 18 211-11
MRF428 59.95 150 7.5 13 211-11
MRF429 44.95 150 7.5 13 211-11
MRF433 12.49 12.5 0.125 20 211-07
MRF448 72.95 250 15.7 12 211-11
MRF464 24.95 80 2.53 15 211-11
MRF466 34.95 40 1.25 15 211-07
MRF475 9.95 12 1.2 10 221A-04
MRF476 3.95 3 0.1 15 221A-04
MRF477 13.75 40 1.25 15 221A-04
MRF479 14.95 15 0.95 12 221A-04
MRF485 19.95 15 1.5 10 221A-04

Order # 1-24 25+ Description Case
MJE2955T .75 .69 PNP Power Transistor TO -220
MJIE3055T .75 .69 NPN Power Transistor TO -220
MPF102 .45 .39 JFET (N Channel) RF, VHF, UHF, Amp TO -92
MPSA05 .25 .19 NPN Medium Power Amp and Switch TO -92
MPSA06 .19 .15 NPN Medium Power Amp and Switch TO -92
MPSA13 .25 .19 NPN Power Darlington TO -92
PN2222 .12 .10 NPN General Purpose TO -92
PN2907 .12 .10 PNP General Purpose TO -92
TIP29A .49 .39 NPN Power Transistor TO -220
TIF30A .49 .39 PNP Power Transistor TO -220
TIP31A .49 .39 NPN Power Transistor TO -220
TIP 32A .49 .39 PNP Power Transistor TO -220
TIP41A .55 .49 NPN Power Transistor TO -220
TIP42A .55 .49 PNP Power Transistor TO -220
TIP102 .65 .59 NPN Power Darlington TO -220
TIP120 .55 .45 NPN Power Darlington TO -220
TIP125 .55 .45 PNP Power Darlington TO -220
2N2219A .49 .39 NPN General Purpose TO -39
2N2222A .25 .23 NPN General Purpose TO -18
2N2907A .25 .23 PNP General Purpose TO -18
2N3055 .69 .65 NPN Power Transistor TO -3
2113772 1.29 1.19 NPN Power Transistor TO -3

2N3903 .23 .19 NPN General Purpose TO -92
2N3904 .12 .10 NPN General Purpose TO -92
2N3906 .12 .10 PNP General Purpose TO -92
2N4123 .23 .19 NPN General Purpose TO -92
2N4401 .15 .13 NPIN General Purpose TO -92
2N4403 .15 .13 PNP General Purpose TO -92
2N5087 .25 .22 PNP Low Level, High Gain, 50-100mA TO -92
2N5089 .25 .22 NPN Low Level, High Gain, to 100mA TO -92
2N5951 .69 .59 JFET (N Channel) RF, VHF, UHF, Amp TO -92

Order # Price Polarity Vce
IC

(mA)
Peak
(W)

Ft
(MHz) Package

BC328 .25 PNP 25 800 0.8 100 TO -92
BC547 .20 NPN 45 100 0.5 300 TO -92
BC549 .20 NPN 30 100 0.5 300 TO -92
BC549C .30 NPN 30 100 0.5 300 TO -92
BC557 .20 PNP 45 100 0.3 150 10-92
BC558 .20 PNP ...... ...25 100 0.3 150 TO -92
BC639 .45 NPN ..........80 1000 1 130 TO -92
BC640 .45 PNP 80 1000 1 50 10-92
BD139 .55 NPN .........60 1000 8 250 TO -126
BD140 .55 PNP ...... ...80 1000 8 75 TO -126
BD681 1.05 NPN .......100 4000 40 1 TO -126
BD682 1.05 PNP 100 4000 40 1 TO -126
BF199 .95 NPN 25 25 0.23 550 10-92
BF469 .95 NPN 250 50 1.8 60 10-126
BF470 .95 PNP 250 50 1.8 60 10-126

H
2917 Bayview Drive
Fremont, CA 94538

Easy Order: 1-800-582-4044
Easy Fax: 1-800-582-1255

International Fax: 1-510-770-2346
Customer Service: 1-510-770-2345

Monday -Friday, lam - 5pm (PST)/10am-8pm (EST)

COD -No personal checks, US funds ($5.00 Surcharge)

USPS UPS 1-\I J Federal Express \I iAirborne
Add approx. 5% of total for shipping UPS Ground ($3.00 min.).

Actual shipping charges based on weight.

Call or write today for your free copy of our 32 page catalog.

CIRCLE 214 ON FREE INFORMATION CARD

California residents, add appropriate sales tax.
12 month warranty on all EasyTech products.

30 day money back pimento'.
We reserve the right to sobstitute manefodurers.

Pikes subject to change without notice.
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ELECTRONIC SHOPPER CLASSIFIED

ANTIQUE ELECTRONICS
TUBES, PARTS (old stock from closed or bank-
rupt Radio -TV stores). Extensive listings in
illustrated flyer: $1.00 (refundable). Diers, 4276
North 50 Street #SC3, Milwaukee, WI
53216-1313.

AUDIO -VIDEO -LASERS
NEON SIGN TUBES: Straight, 2' long: Clear or-
ange neon $16.00 each, or fluorescent Ar/Hg
coated $19.00. 8" dia. circle or 8" square or tri-
angle: clear orange $26.00. Coated fluorescent:
$32.00. Coated available in horizon blue, green,
gold, turquoise, white, or hot pink, specify. Priority
mail shipping: $6.00 first tube, $2.00 each add'I.
Power Supplies: small 12VDC PC module, 2KV,
$29.00+ $2.00 P&H; deluxe 12VDC variable,
6KV, $69.00+ $6.00; 120VAC to 10KV, UL,
$99.00 + $7.00. Figure approx. 1KV/tube.
Custom shaped tubes & quantity discounts avail-
able. Great decoration for home, store or car.
Neon is in! Get yours today! Check/M/0 to: Bor-
otec, Box 17149, Euclid, OH 44117-0149. (216)
481-3642.

IBM PC and laptops video digitizer, connects to
cameracorder, 640 by 480 resolution. 256 gray
levels $89.98. Demo disk $3.00, information
$1.00. Colorburst, Box 3091, Nashua, NH 03061.
Phone (603) 891-1588.

FREE LASER CATALOG. Lowest prices! Laser
pens, light shows, holography kits, etc. Write: Mid-
west Laser Products, PO Box 2187, Bridgeview, IL
60455. (708) 460-9595.

MISCELLANEOUS
ELECTRONICS WANTED

SURPLUS PHOTOFACTS WANTED. Many num-
bers, all quantities. Loeb, 414 Chestnut Lane,
East Meadow, NY 11554. (516) 481-4380.

CABLE TV
TV NOTCH FILTERS. BROCHURE $1.00 MICRO
THinc., BOX 63/6025, MARGATE, FL 33063.
(305) 752-9202.

TOCOM CABLE CONVERTERS Model 5504A/
B. Clean condition, but sold as is with no remote.
Discounted to ONLY $24.95 each. CALL 1 (800)
TED-HEXS.

IMPOSSIBLE CABLE systems. New user pro-
grammable units authorize any or all features of
Pioneer or Jerrold descramblers. Take Control 1
(800) 968-4041.

ENCODERS. SA Dropfield $1,100.00, Jerrold
DSE 1000 $1,100.00, SSE $600.00. Oak MK3 or
MK5 call. Remote controls SA all $7.00, Zenith
$9.00, Jerrold $6.50. Call - fax phone 4pm-8pm
weekdays, Sat. morning (414) 554-8618. Apex.
We buy inventory.

PUBLICATIONS
HIGH VACUUM technique, physical electronics,
and related topics for the serious amateur experi-
menter. Subscribe to the Bell Jar, a new quarterly
journal. SASE for further information or $15.00 per
year (US addresses) payable to Steve Hansen, 35
Windsor Drive, Amherst, NH 03031.

EDUCATION
GET YOUR "FCC Commercial General Radi-
otelephone License." Electronics home study.
Fast, inexpensive! Free details. Command Pro-
ductions, D-225, Box 2824, San Francisco, CA
94126-2824.

TELEPHONE HOME study course. Professional
certification. Association of Certified Telephone
Technicians, Route 3, Box 98, Ellington, MO
63638.

MISCELLANEOUS
ELECTRONICS FOR SALE

TV NOTCH FILTERS. BROCHURE $1.00,
MICRO THinc., BOX 63/6025, MARGATE, FL
33063 (305) 752-9202.

KENWOOD & ICOM Service bulletins. 175+
pages covering all models. $33.95. Catalog -
$3.00. CODs (602) 782-2316 / Fax (602)
343-2141. TELECODE, PO Box 6426-RSH,
Yuma, AZ 85366-6426.

CARE plants the most wonderful seeds on earth.
Seeds of self-sufficiency that help starving people become

healthy, productive people. And we do it village by village by village.
Please help us turn cries for help into the laughter of hope.
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DEFECTIVE AMIGA 2000 $150.00. Teletype
28R0 $25.00. Defective Amiga 3 1/2" external
drive $25.00. Call (314) 663-7282 evenings.

REMOVE TAMPER resistant torx screws, deluxe
torx set $29.95 plus $3.75 S&H. Send SASE for
more information. Sunset Electronics, 12145
Alta Carmel Ct., Suite 250-139, San Diego, CA
92128.

SATELLITE EQUIPMENT
SATELLITE HACKERS BIBLE. Covering: Satel-
lite data communications - RTTY - SCPC -
WEFAX - Russian satellite television demod-
ulator plans - frequency listings - schematics
for: RTTY/CW/FAX demodulators - BMAC re-
ceiver - stock market quote receivers - Super -
Guide. Includes 144 IBM-PC software files.
$53.45 CODs (602) 782-2316 TELECODE, Box
6426-SH, Yuma, AZ 85366-6426.

DIGITAL SATELLITE imaging system. Receive
pictures from outer space of planet earth! Works
with any IBM compatible computer. Systems as
low as $499.00. Call or write now for free details:
Moonbeam Satellite, 339 Neighborhood Rd.,
Mastic Beach, NY 11951. (516) 281-2669, (516)
281 -8250 -fax.

REPAIRS -SERVICES
RESEARCH AND DEVELOPMENT TEAM will
take your product ideas and create it. Con-
fidentiality assured. Call B & R Electronics, Atlan-
ta, GA (404) 631-4689.

BUSINESS OPPORTUNITIES
EASY WORK! Excellent pay! Assemble products
at home. Call toll free 1 (800) 467-5566 ext. 11068.

Honoring
a friend or
loved one has
never been easier.

1-800-242-8721

The American Heart
Association Memorial Program.
An Investment in Life.

American Heart 110
Association

This space provided as a public service.
c 1992, American Heart Association
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JERROLD COMBOS ***

1

TRI-BI COMBO ---$120.00
TVT GOLD COMBO ---$135.00

* * * TRI-BI PANS * *

1

TRI-BI PAN ONLY ---$55.00
TVT GOLD PAN ONLY -$70.00

* LOOK *

FACTORY
FRESH
BRAND NEW
COMBOS
COME WITH
A FULL
ONE YEAR
WARRANTY.

BLE
IEW

O, k ELECTRONICS
AN ILLINOIS COMPANY

*** JERROLD IMPULSE ***

DPV-7'S CALL
WE HAVE THEM IN STOCK

*** JERROLD BASEBAND ***

DPBB-7'S1 CALL
WE HAVE THE BEST PRICES

ALL ABOVE COMBOS ARE NEW & COMES WITH A NEW 83 CH.PANASONIC CONVERTER
WITH SLEEP TIMER,PARENTAL CONTROL AND MUCH MORE.

** SCIENTIFIC ATLANTA **

1 SA -3 COMBO $120.00
SA -PAN
$65.00

** SCIENTIFIC ATLANTA **

1
SA -8500 THRN 8595 CALL

WE SHIP UPS AND FEDERAL EXPRESS COD CASH OR MONEY ORDERS ONLY.
THERE IS A 15% RESTOCKING CHARGE ON ALL ITEMS RETURNED.

*** PIONEER COMBOS ***

1 PIO + COMBO $130.00 1
PIO + PAN
$75.00

****** PIONEERS ******

1 P10-5135 THRU 6110 CALL

ORDERS CALLED IN BY 2:00 WILL BE SHIPPED THE SAME DAY IN MOST CASES.

*** TOCOM COMBOS * * *

1 TOCOM COMBO $175.00 I
TOCONS
ADD-ON
8125.00

*** TOCOM VIPS ***

kTC. 5503 THRU 5507 CALL

WE WILL MATCH OR BEAT ANYONE'S, PRICES WHO IS ADVERTISING IN THIS
MONTH'S ISSUE OF NUTS AND VOLTS WITH THE SAME WARRANTY AS OURS.

** HAMLIN COMBOS **

1 HAMLIN COMBOS ---S110.00

* * * ZENITH ***

Z-TAC $185.00 1

HAMLIN
ADD-ON
$55.00

ALL
REFURBISHED
UNITS COME
WITH A 90
DAY WARR.

*** OAKS ***

1 OAK COMBOS $110.00 1

* * * CONVERTER ***

1 PANASONIC -83 CH. -$70.00

SUNCOAST HOURS: MON-SAT 10-10
ORDER LINES 904-625-9545 OR 708-980-8106
FAX 904-625-4870 OR 708-980-8188
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IT IS NOT THE INTENT OF SUNCOAST DISTRIBUTORS OF SILVER SPRINGS TO 1\3

DEFRAUD ANY PAY TV OPERATOR AND WE WILL NOT ASSIST ANY COMPANY OR
INDIVIDUAL IN DOING THE SAME. ALL UNITS ARE TO BE USED OR RESOLD
IN COMPLIANCE WITH FEDERAL AND STATE LAWS.

a

5

ABSOLUTELY NO FLORIDA R ILLINOIS SALE

C RCLE 236 ON FREE INFORMATION CARD
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USE ELECTRONIC SHOPPER CLASSIFIEDS
READ BY MORE THAN 100,000 ELECTRONICS BUYERS AND

SELLERS AND TRADERS
INSTRUCTION FOR PLACING YOUR AD!

HOW TO WRITE YOUR AD
TYPE or PRINT your classified ad copy CLEARLY (not in all
capitals) using the form below. If you wish to place more than one
ad, use a separate sheet for the additional ads (a photocopy of
this form works well). Choose a category from the list below and
write that category number into the space at the top of the order
form. If you do not specify a category, we will place your ad under
Miscellaneous or whatever section we deem most appropriate.

We cannot bill for classified ads. Payment in full must accompany
your order. We do permit repeat ad or multiple ads in the same
issue, but in all cases, full payment must accompany your order.

WHAT WE DO
The first two words of each ad are set in bold caps at no extra
charge. No special positioning, centering, dots, extra space, etc.
can be accommodated.

RATES
Our classified ad rate is 400 per word. Minimum charge is $6.00

per ad per insertion (15 words). Any words that you want set in
bold or caps are 100 each extra. Bold caps are 200 each extra.
Indicate bold words by underlining. Words normally written in all
caps and accepted abbreviations are not charged as all -caps
words. State abbreviations must be Post Office 2 -letter abbrevia-
tions. A phone number is one word.

CONTENT
All classified advertising in the R -E Shopper is limited to elec-
tronips items only. All ads are subject to the publisher's approval.
We reserve the right to reject or edit all ads.

DEADLINES
Ads received by our closing date will run in the next issue. For
example, ads received by April 5 will appear in the July, 1991
issue that is on sale June 4. Shopper ads will appear Jan., Mar.,
May etc. No cancellations permitted after the closing date. No
copy changes can be made after we have typeset your ad. NO
REFUNDS, advertising credit only. No phone orders.

AD RATES: 40c  er word, Minimum $6.00.

Send your ads with payment to:
Radio -Electronics SHOPPER, 500-B Bi-County Blvd. Farmingdale, NY 11735

CATEGORIES
100 - Antique Electronics 270 - Computer Equipment Wanted 450 - Ham Gear Wanted 630 - Repairs -Services
130 - Audio -Video -Lasers 300 - Computer Hardware 480 - Miscellaneous Electronics For Sale 660 - Satellite Equipment
160 - Business Opportunities 330 - Computer Software 510 - Miscellaneous Electronics Wanted 690 - Security
190 - Cable TV 360 - Education 540 - Music & Accessories 710 - Telephone
210 - CB -Scanners 390 - FAX 570 - Plans -Kits -Schematics 720 - Test Equipment
240 - Components 420 - Ham Gear For Sale 600 - Publications

CLASSIFIED AD COPY ORDER FORM
Ad No. 1 -Place this ad in Category #

1 - $6.00 2 - $6.00 3 - $6.00 4 - $6.00

5 - $6.00 6 - $6.00 7 - $6.00 8 - $6.00

9 - $6.00 10 - $6.00 11 - $6.00 12 - $6.00

13 - $6.00 14 - $6.00 15 - $6.00 16 - $6.40

17 - $6.80 18 - $7.20 19 - $7.60 20 - $8.00

21 - $8.40 22 - $8.80 23 - $9.20 24 - $9.60

25 - $10.00 26 - $10.40 27 - $10.80 28 - $11.20

Total classified ad Payment $ enclosed.

[ ] Check [ ] MasterCharge [ ] Visa ($15.00 minimum credit
card order)

29 - $11.60 30 - $12.00 31 - $12.40 32 - $12.80

33 - $13.20 34 - $13.60 35 - $14.00 36 - $14.40

37 - $14.80 38 - $15.20 39 - $15.60 40 - $16.00

Ad No 1 -Total words

All Caps words

Bold words

Bold Cap words

x 40 per word = $

x 10 per word = $

x 10 per word -$

x 20 per word =$

TOTAL COST OF AD No. 1 $

Card #

Expiration Date ___

Signature

Name Phone

Address City State Zip

48BZ



Connect Muscle Wires" to a battery or other power

source and watch them contract in length up to five

percent! Remove power, and they relax and are
ready for millions more cycles.

Create direct linear action without heavy gears,
coils, or motors. Use Muscle Wires in robots, models,

planes, railroads - anywhere you need small, strong

all -electric motion.

What Are Muscle Wires?
I Q&A

Muscle Wires are highly processed strands of
a nickel-titanium alloy called nitinol. At room
temperature they are easily stretched by up to
5% of their length. When conducting an electric
current they heat and return to their original
-unstretched" shape with a force thousands of
times their own weight.

How strong are Muscle Wires?
The force a wire pulls with varies with size,

from 35 to 330 grams. For more strength, use
several wires in parallel.

How fast can Muscle Wires activate?
They contract as fast as they are heated - as

quickly as 1/1000 of a second. To relax, the
Rates up to several cycles

per second are possible with active cooling.

Flexinol Muscle Wire Specifications

Wire Diameter 50 p.m 100 gm 150 1.1m

Resistance 510 il/m 150 il/m 50 SI/m
Contract Force 35 grams 150 grams 330 grams
Typical Current 50 mA 180 mA 400 mA

How much power do Muscle Wires need?
Power varies with wire diameter, length, and

surrounding conditions. At room temperature
typical currents range from 50 to 400 mA.
Power levels can be higher, but once the wire
has fully shortened, power should be reduced
to prevent overheating.

What are the advantages of Muscle Wires?
Muscle Wires have many advantages over

motors or solenoids including small size, light
weight, low power, very high strength -to -weight
ratio, precise control, AC or DC activation, long
life and direct linear action.

These topics and dozens more are covered in
detail in our new 96 page book, Working With
Shape Memory Wires.

Get our new 96 page Book and moving Muscle
Wire Sample Kit. It includes 20 cm of 50 gm, and 40

cm each of 100 and 150 ptm diameter Muscle Wire

(1 meter total), crimps and complete instructions
everything you need to get moving today!

Book and
Sample Kit

only

$29.90

Pius $4.00 P411
C4 orders add fax

Order Toll Free, 24 Hours:

800-374-5764
VISA, MC, check, MO

Mondo-tronics
2476 Verna Court

San Leandro, CA 94577
Phone: 510-351-5930
Fax: 510-351-6955

Searching for Electronic Circuit
& Project Ideas?...

Find them quickly with ...

mini databaserm

A software bibliographic citation database for PC/MSDOS systems.
* Over 1500 electronic circuit ideas and construction projects
* 5 major electronics magazines, 27 yrs publication
* Searchable by Title, Subject or Key Words
* Over 400 subject areas

Example: "Audio AGC circuit has 40db dynamic range. EDN. vol 32,
No. 15, Pg. 309, 7/23/87

Magazines include: EDN, Electronic Design, Electronic Engineering,
Electronics & Wireless Warld, Radio Electronics
Both disks, 5 1/4 DD & 3 1/2 DD are included. DOS 2.1 or higher, 512K, 1.1 M HD

Order today, only $19.95
plus $2.00 (Shipping & Handling)

Send check or money order to:
JRH & Associates, 4255 S. Buckley Rd. 181, Aurora, CO 80013

"Plant a tree
today for

all the world
to share"

Trees clean the air we breathe and help
keep the atmosphere in balance. You can
make life better for your children and for
the future. Join me and plant a tree today
for all the world to share.

For your free brochure, write: Trees
for America, The National Arbor Day
Foundation, Nebraska City, NE 68410.

John Denver for
The National
Arbor Day Foundation

48CA



Satellite TV
Catalog/Buyers Guide

(Ask for "Domestic(56 page) or Intemational(16 page) version)

 Complete Systems
 Upgrades
 2ft to 24ft Dishes

 Parts
 Accessories
 Major Brands

 Factory Fresh
 USA Warranty
 Fast Delivery

WORLD
SATELUTE TV

AND
SCRAM BUNG

METHODS

'The Technicians' Handbook"
This thorough text is a must -buy for technicians,

satellite professionals and curious do-it-
yourselfers.
The design, operation and repair of satellite anten-
nas, feeds, LNBs, receivers and modulators are
examined in detail. An in-depth study of scrambling
methods and broadcast formats including the
VideoCipher II, Oak Orion, FilmNet, Sky Channel,
EuroCypher, D2 MAC, BSB and Teledub Payview
III. Circuit and block diagrams of all components
we presented and dearly examined throughout the
handbook. This information is a prelude to the
chapters on troubleshooting and setting up a test
bench. This expert guidance on testing, servidng
and tuning is complimented by a wealth of detailed
illustrations.

340 pages, 8 1/2 x 103/8 over 200 photos, diagrams,
wiring schematics and 16 tables I appendices I index

S&H $5 (u.s ) $39.95

THE SKYVISION
DO-IT-YOURSELF

INSTALLATION VIDEO
Wow You Can Watch It Being Done"

Installing or "Tuning up" your satellite system
made simple.

VHS or Beta....S&H $3 (u.$) $33.95

7h
8.511

10ft
lOft H D.
12ft

ORBITRON
Mesh Dishes

"Quality Demonstrated
by Performance"

dish & polar tracking mount $235
295
345
435
625

cr)

18"
24"
24"
51"

0
0

cc

48CB

1:?1= ACTUATORS
Superjack II S&H $14
Superjack XL ball " 15
Venture acme " 15
JGS acme 22

Rs

$89
139
129
219

Bulz-I-Tuning Meter
Now with

audio alert

DRAKE
1524

Sale price_ NEW "TOP OF THE LINE"
Paced Introducing the Drake 1524 IRDquantities

limited (Integrated receiver decoder)

Pico dish
Tuning
Meter

TUNE YOUR DISH
TO ITS'

MAXIMUM!
A must for the serious dealer or satellite

system owner. Saves time, frustration and money.
Use when installing a new system, moving your
dish, re -alignment of a dish that has been moved
by wind, frost heaves etc., gets you right on the
satellite belt for the best possible pictures'

Pico.meter S&H $6 Catalog price $89.95
Sato Pries $79.95

Bulz-I-IV meter S&H $6 Catalog Price $149.95
Salo Pries $139.95

r
100%

SAT ISF ACT
ON

GU
ARAN EE

The new Drake 1524 is at present the ultimate
in engineering achievement for IRDs. Picture
quality is nothing less than fantastic. Most of the
time as we review new product models, we find
some new and exciting bells and whistles. They
come with the Drake 1524 also, but this model
goes beyond the usual. It has the best dang
picture quality that we've ever seen.

Hooked up to a new 60" Hitachi rear projection
TV you can see the difference. With other top -of -
the -line IRDs we see a lot of magnification of
video noise. Not so with the Drake 1524...lt gives
us sparkle free pictures on all but the weakest of
transponders.

Use it with smaller satellite dishes and the 1524
continues to shine. It's low threshold (less than
7dB C/N) provides performance on a 7 foot dish
that we used to see on a 10 footer.

We've seen them all (all major brands) and
have them in stock. Right now the Drake 1524
leads the pack and best of all it's made in the
U.S.A. If you're considering a new system or
upgrading your present system...The top -of -the -
line Drake 1524 IRD would be the intelligent
choice. Your satisfaction is guaranteed!

All Major Credit
Cards Accepted

REDUCED/
LNBs

LOW TEMP
"Hemt Technology"
"Commercial Grade"

45° LNB C -band 4GHz S&H $6 $95
40° LNB " " 99
30° LNB 139
25° LNB " 195
1.3dbLNB Ku 12GHz S&H $6
1.2dbLNB " "
1.1dbLNB " "
1.OdbLNB "
0.9dbLNB "
0.8dbLNB "

$109
119
129
139
199
239

Skyvision Inc.®
1046 Frontier Drive, Fergus Falls, MN 56537 - Toll Free 800-334.6455
Mail in coupon or call Toll FREE today for the SKYVISION Satellite TV Product Catalog.

Delivered free to your mail box in U.S. and its possessions.
 International requests add $8.00 to cover shipping and handling.

Send SkyvIsion Satellite TV Products Catalog
Name Phone (

Address

City State Zip

Install A System, Upgrade & Repair Yourself And Save $$$$

Call Toll Free 800-334-6455 International 1-218 -739-5231 Fax 218-739-4879
CIRCLE 263 ON FREE INFORMATION CARD



PARTS LIST

All resistors are'/4-watt, 5%, un-
less otherwise noted.

R1-100 ohms, 1 -watt (see text)
R2-43 ohms (see text)
R3-180 ohms
R4-2200 ohms
R5-10,000 ohms
Capacitors
C1-0.01 µF, 500 volts, ceramic
Semiconductors
ICI-Motorola MOC3010 Triac-out-

put optoisolator (or MOC3011 for
zero -crossing switching, see text)

D1 -1N4002 diode (or any 1 -amp,
100 -volt or greater diode)

Q1 -2N3904 NPN transistor

FIG. 7-THE AUTHOR'S PROTOTYPE.
The board is shown here without a heat -
sink on the Triac, although one should
definitely be used.

sinked. As a word of warning,
motors draw a lot more current
on start-up than they do during
normal operation, sometimes
as much as ten times more.

The third requirement is the
gate current. The Motorola
MOC3010 optoisolator will pro-
vide about 100 milliamps of
drive current for the output
Iliac. That should be adequate

TF11-Teccor Q4006L4 Triac (or
equivalent, see text)

Note: The following items are
available from Q -Sat, PO Box
110, Boalsburg, PA 16827:
 A printed circuit board for
two solid-state relays, can be
cut in two or left together (part
number SSR-PCB)-$8.00
postpaid
 A complete kit minus heat
sinks for two solid-state relays
(sorry, sold in multiples of two
only, part number SSR-KIT)-
$18.00 postpaid

U)
1-1-1

SSR FOIL PATTERN shown actual size.

for any Iliac you can find in a
TO -220 package.

Although not a strict require-
ment, an isolated 'Iliac is a good
safety precaution. Isolated lil-
acs provide electrical isolation
from the electrical connections

TABLE 1-TYPICAL TRIAC-OUTPUT OPTOISOLATORS

Motorola
Type

Blocking LED Current Maximum R2 Zero Crossing AC Line
Voltage (mA) (ohms) Switching Voltage

MOC3009 250 30 22 No 115
MOC3010 250 15 43 No 115
MOC3011 250 10 68 No 115
MOC3012 250 5 130 No 115

MOC3020 400 30 22 No 220
MOC3021 400 15 43 No 220
MOC3022 400 10 68 No 220
MOC3023 400 5 130 No 220

MOC3030 250 30 22 Yes 115
MOC3031 250 15 43 Yes 115
MOC3032 250 10 68 Yes 115

MOC3040 400 30 22 Yes 220
MOC3041 400 15 43 Yes 220

to the case. Early Macs were
not normally isolated. That
meant that you had to use mica
washers and thermal grease.
Thermal grease is still a good
idea, but the mica washer isn't
required for isolated Macs. If
you don't know whether or not
your Triac is isolated, simply
measure the resistance from
each lead to the case. An iso-
lated 'Iliac will measure open on
all three leads.

Warning: The Radio Shack
403 -volt, 6 -amp Triac (part
number 276-1000) will work
well in this circuit, but it is not
isolated. You must use a TO -220
mica washer and thermal
grease if you plan to use that
device.

Construction
For a simple SSR, an op-

toisolator such as the Motorola
MOC3010 will be sufficient. For
a zero -crossing SSR, an
MOC3031 will do. Many compa-
nies make optoisolators. Make
sure yours has a 'Iliac output
and that the pinouts are com-
patible with your design. Table 1
shows some typical Triac-out-
put optoisolator specifications.

Although the SSR can cer-
tainly be built without a printed
circuit board, using the foil pat-
tern we've provided will make
building it a simple task. You
can also buy a pre -made PC
board from the source men-
tioned in the parts list. Figure 6
shows the parts -placement di-
agram. The only precaution,
other than the one about work-
ing with 110 volts, is to heatsink
the Iliac. If you leave the leads
on the 'Iliac long, it should be a
simple matter to find some heat
sink to attach to the Iliac. Just
remember to connect the heat -
sink to an earth ground. Even if
you're using an isolated 'Iliac,
the earth ground is still neces-
sary. Otherwise you should buy
your solid-state relays from a re-
liable company-don't build
them yourself. Figure 7 shows
the author's completed pro-
totype.

Remember that SSR's can
switch only an AC line. 11-ying to
switch a DC line will result in a
relay that closes but never
opens. R -E 49



ANTHONY J. CARISTI

IF YOU ENJOY HIKING OR DRIVING
through mountainous coun-
try-but without knowing how
far above sea level you are-this
project will be of interest. It's a
simple, easy -to -build, compact
electronic altimeter that pro-
vides altitude readings from
zero to 1999 feet with a resolu-
tion of 1 foot. The device has a
31/2 -digit LCD readout and is
powered by a common 9 -volt
battery.

The altimeter's small size and
light weight allows it to be easily
carried wherever you travel. The
modest power drain of the cir-
cuit ensures many hours of op-
eration on a single 9 -volt
battery. If desired, the instru-
ment can also be powered by the
12 -volt electrical system of any
vehicle.

The electronic altimeter is a
pneumatically operated device
that responds to absolute at-
mospheric air pressure. It oper-
ates on the same principle as
the aneroid altimeters found in
every aircraft.

Absolute atmospheric pres-
sure is a mathematically defina-
ble parameter that varies inver-
sely with altitude. At sea level
the pressure is 14.7 pounds per
square inch, and decreases as
altitude increases.

The heart of the altimeter is a
high -quality solid-state abso-
lute -pressure sensor that is sen-
sitive enough to detect changes
in altitude as small as one foot.
The surrounding circuitry am-
plifies the analog voltage output
of the sensor, and converts it to
digital form to drive the display.

The sensor
The pressure sensor was de-

veloped by Motorola Semicon-
ductor Products, Inc., Phoenix,
AZ. It's designed to respond to
absolute atmospheric pressure,
which is defined as pressure
measured with respect to a per-
fect vacuum (zero pounds per
square inch absolute, or 0
PSIA). Over the altimeter's range
of interest, 0 to 1999 feet, the
absolute atmospheric pressure
varies from 14.696 PSIA to

50 13.67 PSIA (which corresponds

to 29.92 to 27.82 inches of mer-
cury, respectively).

Inside the sensor is a mono-
lithic silicon piezoresistor that
is ion -implanted on a thin sil-
icon diaphragm. The pressure
sensor contains two chambers
separated by the silicon di-
aphragm. One of the sensor's
chambers is exposed to at-
mospheric pressure by means
of an external port. The other
chamber is evacuated to as per-
fect a vacuum as possible, and
sealed. That way the diaphragm
of the sensor is under constant
stress in accordance with the
difference between atmospheric
pressure on one side, and an es-
sentially "perfect" vacuum on
the other. The mechanical
stress placed on the diaphragm
(and the piezoelectric resistor)
causes the sensor to generate
an output voltage that is propor-
tional to the applied pressure as
seen by the open port of the sol-
id-state sensor.

to 1999 feet), the sensor's out-
put voltage will change only
about 1.4 millivolts.

A differential amplifier, com-
posed of three sections of an
LM324N quad op -amp (ICI),
provides voltage amplification
of the sensor output. The gain
of the amplifier can be adjusted
by potentiometer R3 to allow for
the normal tolerance difference
between different sensors. The
DC voltage level at pin 8 of IC1 is
set to 2.5 volts when the al-
timeter is at zero altitude (sea
level). At 1999 feet, the amplifier
output falls to about 2.4 volts.

The DC voltage from the dif-
ferential amplifier (IC1) drives
an ICL7106CPL analog -to -dig-
ital (A/D) converter (IC3). That
chip, which is used in many
commercial DMM's, converts
the differential voltage from IC1
to digital form and drives the
31/2 -digit liquid crystal display
(DSP1). An external reference
voltage, generated by R14-RI7,

DIGITAL
ALTIMETERAM
Add new dimensions to your next trip
to the mountains with our pocket -sized
electronic altimeter.

Refer to the schematic of the
altimeter circuit shown in Fig.
1. The piezoresistor within the
sensor (IC4) is connected be-
tween pins 1 and 3, and is driv-
en by the 5 -volt power supply in
the circuit. The taps on the re-
sistor, connected transversely
across the element, are brought
out to pins 2 and 4 of the sensor.

Under normal conditions in
which atmospheric pressure
causes a stress on the piezo-
electric resistor, the sensor dif-
ferential output voltage is a
finite but very small value-
about 20 millivolts. Over the
range of interest for climbers (0

provides the proper conversion
factor between the analog input
voltage and the desired digital
display in feet.

As described earlier, the out-
put voltage of the amplifier sec-
tion is set to 2.5 volts by R3
when the altimeter is at sea
level. That voltage is fed to the
negative analog input of IC3
(pin 30). Since the altimeter
must read zero at sea level, the
positive input of IC3 (pin 31)
must see a constant 2.5 -volts.
That way the differential input
voltage between the positive
and negative inputs will be zero,
and the display will read 000 as



Construction
The altimeter is built using

two single -sided PC boards-
one analog and one digital.

The two PC boards can be
made using the foil patterns
we've provided, or they can be
purchased from the source
mentioned in the Parts List.
Point-to-point wiring can also
be used. Parts -placement di-
agrams for the analog and dig-
ital boards are shown in Figs. 2
and 3, respectively.

You should use sockets for the
two DIP IC's, but because of the
limited space in the prototype's
enclosure, only low -profile sock-
ets would fit. Do not install the
IC's in the sockets until in-
structed to do so. Note that the
altimeter's accuracy will suffer if
metal -film resistors, where
specified. are not used. Also

desired. As the elevation of the
altimeter increases, the voltage
fed to pin 30 decreases while the
voltage at pin 31 remains con-
stant. As a result, the net dif-
ference in voltage is detected by
IC3 and converted into an in-
creasing digital display readout
of altitude.

There is one other factor that
must be taken into considera-
tion in a pneumatically sensing
altimeter of this type. Changing
weather conditions cause
changes in barometric pressure
from the standard value of 14.7
PSI (or 29.92 inches of mercury
at sea level). As with any al-
timeter that reacts to absolute
air pressure, the effect of chang-
ing barometric pressure must
be canceled out.

In this project the effect of
barometric pressure is canceled
out by means of BARO SET
potentiometer RII which can be
adjusted for about 2.4 to 2.6
volts at its wiper. Therefore, R11

must be set so that the voltage
at pin 14 of IC1-d causes the dis-
play to indicate the correct
known altitude at any reference
location. Once that is done, the
altimeter is calibrated for the
current barometric reading-
but changing weather condi-
tions can change the readings
significantly. You will probably
have to recalibrate the altimeter
before each use, or simply set it
to zero and use it to measure a
relative altitude.

Power for the altimeter comes
from a 9 -volt battery or from a
vehicle's 12 -volt electrical sys-
tem. Either source is fed to an
AN78L05 fixed 5 -volt regulator
(IC2). The altimeter's modest
current drain of about 61/2
millamperes allows many hours
of operation from a 9 -volt bat-
tery. When 12 volts is used as the
power source, a resistor and di-
ode are used to isolate the al-
timeter circuit from any elec-
trical transients.
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FIG. 1-THE PRESSURE SENSOR (IC4) has an analog output that is converted to
digital form by IC3 and then displayed on the LCD.

note that R20 and D1 (shown on
the analog board in Fig. 2) are to
be installed only if you wish to
power the unit from a vehicle's
12 -volt source.

The pressure sensor should
be handled with care. Its leads
must be bent at right angles so
that the sensor lies flat on the
analog board. Use two long -
nose pliers when bending the
leads-one to prevent stress on
the lead where it enters the plas-

52 tic body and the other to bend

it. Before forming the leads, lo-
cate pin 1 of the sensor; it's iden-
tified by a notch cut into the
lead. Then you'll be able to form
the leads in the correct direc-
tion. Mounting hardware for
the sensor is optional because
the leads will hold it in place. No
pneumatic connection to the
sensor's pressure port is re-
quired, except calibration.

The LCD module can also be
mounted in a socket if you like;
you can make one for it by cut -

R17
249K

2.5V 0 FT -2*

C3
10pF
+Ica.

R14
249K

R16
1.5K

C8
22

C7

.47

818
1MEG

R12
107K

14

IC1-d
1/4 LM324N

ting a 40 -pin DIP socket in half
lengthwise. To keep the al-
timeter as compact as possible,
the LCD module is mounted on
the copper side of the digital
board, after all of the compo-
nents are installed on the com-
ponent side. (You can install a
socket for the LCD now, but
don't install the LCD just yet.)
Mounting the LCD on the cop-
per side allows the digital board
to be mounted on the cover of
the enclosure.
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FIG. 2-PARTS-PLACEMENT DIAGRAM for the analog board. Note the components
that are optional for 12 -volt use. Also note the four connections that must be made to
the digital board (see Fig. 3).

Obtain a clip for the 9 -volt
battery, or salvage a connector
taken from an exhausted bat-
tery. Be sure to observe proper
polarity on the battery con-
nector. Power switch S1 and po-
tentiometer R11 should be
installed on the side of the en-
closure, easily accessible to the
user. If you are dealing with lim-
ited space (a small enclosure),
use a miniature toggle or slide
switch for Sl. Once R11 is set,
it's best if it can not be acciden-
tally changed during the use of
the altimeter. Therefore, R11
should be a screwdriver -ad-
justed part. If mounting Rl l is a
problem, the resistor can be ep-
oxied in place next to the power
switch. A multiturn potentiom-
eter will make it easier to cali-
brate the unit.

A number of jumper wires, la-
belled JUl-JU20, are required
on the component side of the
digital board to complete the cir-
cuit. You must solder a jumper
wire between each pair of
pads-JUl to JU1, JU2 to JU2,
and so on. Use #24 or #26 insu-
lated stranded wire. Examine
both boards carefully for bad
solder joints, shorts, and im-
properly installed components
before continuing.

Final assembly
When both boards are com-

pleted, power, ground, and the
two differential output wires
from IC1-c and IC1-d must be
connected between the analog
and digital boards, as indicated
in Figs. 2 and 3. Use insulated
stranded wire for those connec-
tions and be sure to allow suffi-
cient length to permit proper
mounting in the enclosure. In
the prototype, the boards are
placed one above the other.

12 -volt power
If you want the option of

powering the altimeter from a
vehicle's 12 -volt source, R20
and DI must be installed on the
analog board. To allow opera-
tion from either the 9 -volt bat-
tery or 12 -volt source, a mini-
ature jack can be installed in the
enclosure to allow connection to
the vehicle's electrical system
and still allow portable use. Be
sure to observe proper polarity
when wiring the altimeter for
12 -volt operation. You can make
a power cable by putting a mini
plug on one end and, most like-
ly, an automotive cigarette light-
er plug on the other. Just be
sure to plug the cable into the
altimeter first, to avoid having a
live male connector completely
exposed.

The altimeter can be wired for
12 -volt power exclusively, or as a
combination 9- and 12 -volt

unit. Follow the wiring di-
agrams in Figs. 4 and 5 for the
selected power -source option.
Give the project one final visual
inspection before continuing
with the checkout. Figure 6
shows the author's prototype.

Electrical checkout
Before proceeding, make sure

the IC's are not in the sockets.
You'll need an accurate DC volt-
meter with an input resistance
of at least 1 megohm to perform
the checkout.

Use a fresh 9 -volt alkaline bat-
tery or a well -regulated DC
power supply to power the cir-
cuit. If the power supply has
current -limiting capability, set
the limit to 10 milliamps to pro-
tect the project in the event of a
malfunction. (The normal cur-
rent drawn by the circuit is
about 61/2 millamperes.) Set the
supply for 9- or 12 -volts output,
as applicable.

First, check voltage regulator
IC2. Apply power to the circuit
and measure its output voltage.
Anything between 4.75 and
5.25 volts is good. In case of
trouble here, check the orienta-
tion of Cl and IC2, and the po-
larity of the power supply.
Measure the terminal voltage of
the battery or supply while it is
powering the circuit to be sure
it is delivering at least 7 volts to
the regulator. Disconnect power
and measure the resistance be-
tween the 5 -volt line and ground
to be sure there is no short cir-
cuit. As a last resort, try a new
regulator.

Check the analog circuit
next. Insert IC1 into its socket,
and apply power to the circuit.
Measure the voltage at pin 8 of
IC1; adjust R3 for a reading of
2.5 volts. Measure the voltage at
pin 14 of IC1 while rotating po-
tentiometer R11 over its range.
Make sure the range of adjust-
ment is about 2.4 to 2.6 volts. If
you don't see the correct volt-
ages, check the wiring and com-
ponents associated with IC1.
Check the pressure sensor for
correct orientation. 'lly chang-
ing IC1 as a last resort.

Disconnect power from the
circuit and insert IC3 into its
socket. Place the readout in its
socket on the solder side of the 53
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FIG. 4-WIRE THE ALTIMETER as
shown here for 12 -volt power ex-
clusively.
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FIG. 5-THE ALTIMETER IS SHOWN
wired for both 9- and 12 -volt operation.

digital board in accordance
with Figs. 3 and 7. If you didn't
use a socket for the display, po-
sition it so that its terminals are
flush with the component side
of the board and solder.

With the LCD installed, set
R15 to mid position, apply
power, and adjust R11 over its
range. The display should indi-
cate some number that can be

54 varied via R11 between approxi-

by IC3 at pin 1 of the readout. A
normal indication at pin 1 is a 5 -
volt peak -to -peak square wave
with a period of about 140 mi-
croseconds.

If the readout displays digits
but the numbers do not ascend
and descend with adjustment of
R11, the fault is most likely with
the components or wiring of
IC3. Check all parts to be sure
they have the correct value. The
reference network composed of
R14-R17 can be checked by re-
moving IC3 from its socket and
measuring the voltage between
pins 35 and 36 of the socket
while adjusting R15 over its
range. Normal indication is 15
to 35 millivolts with pin 36
positive with respect to pin 35.

Operation of IC3 can be
checked by removing IC1 from
its socket and temporarily
shorting pins 8 and 14 of IC1

FIG. 6-HERE'S THE AUTHOR'S PROTOTYPE. Notice the four wires that connect the
analog and digital boards together.

mately -1000 and +1000.
If the display is completely

blank, check the orientation of
the LCD module and IC3 to be
sure that they have not been
placed backwards in the circuit.
If available, an oscilloscope can
be used to verify the presence of
the backplane signal generated

socket. That causes the dif-
ferential input voltage fed to the
A/D chip to be zero, and the dis-
play should read 000.

Once the display is operating
properly, operation of the al-
timeter can be verified before
final calibration. Set R15 to mid
position and adjust R11 for a



display of about 20 or 30 feet.
Physically move the altimeter

higher and lower to observe the
change in altitude reading.
Hold the project horizontally or
vertically as you make this test;
a change from one orientation
to the other can cause the read-
out to vary 3 or 4 feet, due to
gravitational force on the ex-
tremely sensitive solid-state
pressure sensor.

You should be able to detect
and resolve 1 or 2 feet of vertical
displacement. It is normal for
the display to fluctuate 1 or 2
digits. Additionally, it should be
noted that the altimeter is a
pressure -sensitive device and
will respond to any variation in
barometric pressure, in which a
change in pressure of only 0.001
inch of mercury at sea level will

MARKING

11111111111111111111

II II I

II I

10111111111111111111
PIN1

FIG. 7-THE LCD MODULE has a mark-
ing similar to that on an IC, indicating
where pin 1 is. Note that the module
mounts on the solder side of the digital
board, so be careful where pin 1 goes.

cause a change of 1 foot in the
altitude reading.

Even though the resolution of
the instrument is 1 foot, the al-
timeter will not have either the
accuracy or stability to indicate
altitude that accurately.

PARTS LIST

All resistors are'/4-watt, 5%, un-
less otherwise noted.

R1, R4-R9-100,000 ohms, 1%
metal film

R2-2210 ohms, 1% metal film
R3-5000 ohms, cermet PC -mount

potentiometer
R10, R12-107,000 ohms, 1% met-

al film
R11-10,000 ohms, PC -mount po-

tentiometer, screwdriver adjust
R13-100,000 ohms
R14, R17-249,000, 1% metal film
R15-2000 ohms, cermet PC -

mount potentiometer
R16-1500 ohms, 1% metal film
R18-1 megohm
R19-47,000 ohms
R20-330 ohms (optional for 12 -

volt operation)
Capacitors
C1-10 ILF, 25 volts, axial elec-

trolytic
C2-0.1 ILF, 50 volts, ceramic disc
C3-10 ji.F, 25 volts, radial elec-

trolytic
C4, C7-0.47 µF, 50 volts, metal

film
C5-100 pF, 50 volts, ceramic disc
C6-0.01 tif, 50 volts, ceramic disc
C8-0.22 I.LF, 50 volts, metal film
Semiconductors
IC1-LM324N quad op -amp
IC2-AN78L05 5 -volt regulator
1C3-ICL7106CPL A/D converter

(Intersil)
IC4-MPX2101AP semiconductor

pressure sensor, 15 PSI absolute
(Motorola)

D1 -1N4004 silicon diode (optional
for 12 -volt operation)

DSP1-31/2-digit LCD module (Di-
giKey LCD002)

Other components
Ji-Miniature jack (optional for 12 -

volt operation-also requires
matching plug)

S1-SPDT minature slide or toggle
switch

B1 -9 -volt transistor battery, al-
kaline or heavy duty

Miscellaneous: 9 -volt battery clip,
IC sockets, #24 gauge stranded
hookup wire, enclosure, hard-
ware, plastic tubing, tee fitting,
clamp, soda or wine bottle, food
coloring, solder, etc.

Note: The following parts are
available from A. Caristi, 69
White Pond Road, Waldwick,
NJ 07463:
 Set of 2 etched and drilled
PC boards (analog and dig-
ital)-$19.95
 LM324N op -amp (1C1)-$2.00
 AN78L05 regulator (1C2)-
$1.50
 ICL7106CPL A/D converter
(1C3)-$17.50
 MPX2101AP pressure sensor
(1C4)-$39.50
 Set of 13 metal -film re-
sistors-$4.95

Please add $2.75 postage/han-
dling.

Final calibration
To perform the final circuit

adjustment, you will need a tape
measure, three lengths of 1/4 -
inch outside diameter clear
plastic tubing, a tee for a three-
way connection, and a clear
plastic or glass bottle of clean
drinking water. A soda or wine
bottle is a good choice. Be sure
that the inner diameter of the
plastic tubing allows it to be
stretched over the pressure port
of the sensor for an air -tight
seal. The suggested test setup is
shown in Fig. 8.

In this procedure, the abso-
lute pressure that represents
1900 feet of altitude will be sim-
ulated by drawing a partial vac-
uum to cause a column of water
to rise in the straight, clear
tube. This procedure uses basic
laws of physics to set a desired
pressure differential.

As noted earlier, absolute air
pressure, under standard con-
ditions, is 14.696 PSI at zero al-
titude (sea level). At 1900 feet,
the pressure falls to 13.716 PSI.
The pressure levels can also be
specified in other units such as
inches of mercury or inches of
water. In this case, the desired
pressure differential between
zero altitude and 1900 feet, 0.98
PSI, is equivalent to 27.13
inches of water, rounded out to
271/4 inches. Thus, to simulate
the change in pressure from
zero to 1900 feet, a column of
water 271/8 inches high can be
used.

Set up the altimeter and ap-
paratus as shown in Fig. 8. In
this test, the water in the ver-
tical tube is drawn up to the re-
quired height of 271/H inches by
drawing a vacuum at the open
end of the tubing.

With no vacuum applied to
the open end of the plastic tube
and the pressure sensor con-
nected as shown in Fig. 8, turn
on the altimeter and allow a
minute for the circuit to sta-
bilize. Adjust R11 for an altitude
reading of some small positive
number, such as 50 feet or so.
The number selected is not sig-
nificant.

Now, gently draw vacuum at
the open end of the tubing so
that the column of water rises
271/4 inches above the level of 55
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FIG. 8-CALIBRATION SETUP. You will need a tape measure, clear plastic tubing, a tee
connector, and a clear bottle with water in it. Food coloring will make the water easier
to see. See text for details.

water in the bottle. You can
clamp the hose to maintain the
required vacuum. Make sure
you have a solid column of water
with no air bubbles in it. Allow
the display to reach a stable level
and note the reading. Adjust

k 23/4 INCHES

Using the altimeter
Since the altimeter is subject

to the variations of barometric
readings, the instrument must
always be corrected for the cur-
rent barometric pressure before
starting out on an excursion.

FOIL PATTERN for the analog board.

R15 so that the display indi-
cates 1900 feet more than the
original reading (50 feet) set
previously.

Repeat the above test as nec-
essary until you are satisfied
that the change in altimeter
reading is as close to 1900 feet
as possible when the water col-
umn is drawn up 271/4 inches.

56 This completes calibration.

such as an airport where the al-
titude is documented, setting
the altimeter to reflect the cor-
rect altitude, and then return-
ing home immediately. The
reading of the altimeter at your
home will then be your refer-
ence altitude. For best accuracy,
do this during a period of steady
barometric pressure condi-
tions.

For future use, before leaving
home with the altimeter, simply
turn it on and allow a minute or
so for the display to stabilize.
Then set R11 so that the reading
is equal to the reference altitude
at your home.

Once set, do not readjust R11
since you will have no reference
against which to adjust it. At a
later time, if you travel to an-
other location with a known al-
titude, RI I can be readjusted to
reflect a more accurate altitude
if the barometric reading has
changed since the original set-
ting of R11.

When taking an altitude read-
ing, turn the unit on and allow
about a minute for the circuit to
stabilize. Remember, if there is
a sudden change in air pressure
such as might occur with a
changing weather, the reading

: . a L__11Ica it

4:VAL-Wu
L° °Wit

27/e INCHES

FOIL PATTERN for the digital board.

You do not have to know the ac-
tual barometric reading to do
this. Simply turn the unit on,
allow a minute for the circuit to
stabilize, and set R11 to obtain a
display that represents the
known existing altitude at your
location.

Learning the true altitude of
your home can be done by tak-
ing the altimeter to a location

can fluctuate. Wait for the dis-
play to settle down.

Be sure to turn off your bat-
tery -powered altimeter when
not taking altitude readings.
That will conserve power and
provide extremely long battery
life, which should be about 10
or 15 hours of altimeter operat-
ing time when using an alkaline
battery. R -E



BUILD THIS
MICROPROCESSOR
DEVELOPMENT
SYSTEM

Construction details for
our inexpensive 1802

microprocessor development system.

LAST TIME WE DISCUSSED THE CIR-
cuitry for our 1802 development
system and described how the
software functions. This time
we'll talk about construction
and operation.

Construction
The complete unit uses three

PC boards, corresponding to
the sections of the circuit
(main, keypad/display,
EPROM). Foil patterns are pro-
vided if you want to make your
own boards; boards and kits are
also available commercially (see
the parts list).

POWER

TERMINAL
BLOCK

S2
EPROM

RESET

The main chassis measures
8" x 4.6" x 1.5". As shown in
Fig. 7, Si (reset) and S2
(EPROM power) mount on top of
the chassis, as does a four -con-
nector terminal block that
brings several voltage sources
out of the chassis for use by ex-
perimental circuits (developed
on the breadboard). In addition,
there is space for two 63 -row
solderless breadboards, and
two 63 -row power buses. Fur-
ther, the rear edge of the case is
slotted to allow the pins of P3 to
protrude.

The power supply enters one

P3

FIG. 7-MAIN CHASSIS ASSEMBLY. The terminal block on the left delivers power to
breadboard circuits. Note that P3 consists of separate wire -wrap pins that protrude
through a slot in the case.

side of the chassis through a
grommet; the 6 -wire telephone
jack for the keypad/display unit
fits in a slot on the other side.

Main board
Mount all parts on the main

PC board, as shown in Fig. 8.
Resistors R13-R24 must be 1/8 -
watt units in order to mount on
0.3" centers. All other resistors
mount on 0.4" centers. Sockets
should be used in all IC posi-
tions, and are required for IC20
(the EPROM burner slot) and
IC22 (the EPROM that contains
the operating system). You can
buy a pre-programmed EPROM
(see the ordering information in
the parts list for details) or burn
your own using the hex dump
shown in Listing 1.

The operating system re-
quires the first output port, IC2.
The other output ports can be
installed during assembly, or as
the need arises. In addition, you
can eliminate IC3-1C13 if you
don't need parallel inputs. The
author recommends that you
install at least two output ports
(IC2 and IC3) and two input
ports (IC8 and IC9).

You must install the operat-
ing -system EPROM at IC22
(0000h), and 8K of RAM at IC19
(E000h). You needn't install
components at IC20 and IC21
unless you need additional
memory 57
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FIG. 8-MAIN PC BOARD. Note that R13-R24 must be'/8-watt units to fit in the available
space. Sockets are required for IC20 and IC22, and optional but recommended
elsewhere.

The bus connector (P3) con-
sists of 128 individual wire -
wrap pins, each measuring
0.075". The best way to install
them is to insert th'em through
the board and into a female
header to hold them perpen-
dicular while soldering. Figure
9 details the function of each
pin.

Connect one wire from
ground to the reset switch, and
another to the pad marked reset
on the main board. Figure 10
shows the completed main
board.
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Keypad/display assembly
Assemble the keypad/display

unit as shown in Fig. 11. Mount
the IC's without sockets, as
there is not enough clearance to
use them. However, mount each
display using half a socket un-
der the rear row of pins only.
Doing so angles the display
about 20 degrees for better view-
ing. The pull -down resistors for
the key switches must be '/8-
watt units to fit the 0.3 -inch
mounting centers.

The six -conductor telephone
cord connects directly to the foil

side of the board, as shown in
Fig. 12; secure the cord with a
nylon wire wrap. The other end
of the cord has a modular plug
that fits into J1 on the main
board. The color codes in phone
cords and connectors seem to
vary, so we haven't provided spe-
cific details. It doesn't matter
which color you use for which
signal; just make sure that
you're consistent at both ends
of the cable. Figure 13 shows the
completed keypad/display
board.

EPROM board assembly
Assemble the EPROM board

as shown in Fig. 14. Mount a
six -pin female connector (J1) on
the solder side of the board; it
will mate with P4 on the main
board, and serves to hold the
EPROM board in place. The
completed EPROM board is
shown in Fig. 15. When
mounted properly, the EPROM
board rides about 1/2" above the
EPROM that is being pro-
grammed (see Fig. 16). In front
of this connector are two solder
pads used to connect the
EPROM programming voltage.
Connect the ground side (gnd)
only if the programming voltage
doesn't have a common ground
with the main board.

In case you want to install
RAM in IC20, remove the
EPROM circuit; otherwise every
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o 0

7  
1\10)00

o 0 0
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O 1010 00
0
0

0 0 0 0 0
0
0

58 COMPONENT SIDE OF THE KEYPAD DISPLAY BOARD.



LISTING 1 -HEX DUMP OF OPERATING SYSTEM (0000-04FF)

0000 71 00 F8 00 B3 F8 09 A3 D3 F8 FE B2 F8 FF A2 E2
0010 F8 00 64 F8 60 A4 F8 00 B5 F8 70 A5 F8 DO 68 F8
0020 91 A8 34 3A E3 62 00 62 01 E2 D8 69 FB FF 3A 3D
0030 D8 D8 69 FA FO C2 02 24 30 52 CO 04 Al F8 00 52
0040 62 22 F8 06 A7 F8 00 52 7B 61 D8 22 27 87 3A 45
0050 30 22 FF FF FF FF FF FF FF FF FF FF CO 80 00 D3
0060 E2 96 73 86 73 93 86 83 A6 46 B3 46 A3 30 5F D3
0070 96 B3 86 A3 E2 12 72 A6 FO B6 30 6F FF FF FF FF
0080 21 7D 13 19 4D 89 81 3D 01 OD 05 Cl A3 51 83 67
0090 D3 7B 7A 7B 7A 7B 7A 7B 7A 7B 7A 7B 7A 76 7A 78
00A0 7A 30 90 99 B6 89 A6 D5 FF D4 00 CE 46 68 46 A8
0060 46 B9 46 A9 46 A7 46 32 C3 E9 08 28 73 27 87 3A
0000 BA 30 CA 48 59 19 27 87 3A C3 D4 00 EE D5 87 73
0000 97 52 60 60 60 02 A7 22 02 B7 22 22 22 89 73 99
00E0 73 8A 73 9A 73 88 73 98 73 87 73 97 73 D5 60 42
00F0 B7 42 A7 42 68 42 A8 42 BA 42 AA 42 89 42 A9 60

0100 60 60 87 73 97 73 22 42 67 02 A7 D5 87 73 97 73
0110 88 73 98 73 F8 00 68 F8 91 A8 F8 02 67 A7 27 97
0120 3A IE F8 00 52 62 22 F8 01 52 62 22 08 69 FB FF
0130 3A 22 08 69 FB FF 3A 22 D8 69 FB FF FA OF 3A 22
0140 F8 10 B7 27 97 3A 43 F8 00 AA F8 00 52 62 22 F8
0150 01 52 62 22 D8 69 FB FF 3A 78 F8 08 AA D8 69 FB
0160 FF 3A 78 D8 69 FB FF FA OF 32 47 F9 80 AA 60 72
0170 B8 72 A8 72 67 FO A7 05 F6 33 6E lA 30 78 FF FF
0180 88 73 98 52 F8 FF 88 F8 FO A8 F6 05 58 18 F8 DF
0190 58 18 99 F6 F6 F6 F6 BA D4 02 09 9A 58 18 99 BA
01A0 D4 02 09 9A 58 18 89 F6 F6 F6 F6 BA D4 02 09 9A
0160 58 18 89 BA D4 02 09 9A FF 01 58 18 09 F6 F6 F6
01C0 F6 BA D4 02 09 9A 58 18 09 BA D4 02 09 9A 58 09
0100 BA 72 B8 FO A8 05 87 73 88 73 98 73 89 73 99 73
01E0 E6 72 89 72 A9 E2 F8 00 B8 F8 91 A8 F8 00 52 62
01F0 22 F8 06 A7 E9 76 61 D8 27 87 3A F5 E2 60 72 89

0200 72 A9 72 B8 72 A8 FO A7 05 88 73 98 52 F8 00 B8
0210 F8 80 A8 9A FA OF 32 10 FF 01 18 30 16 08 BA 72
0220 B8 FO A8 D5 F8 00 B9 A9 D4 01 80 D4 01 D6 FF FO
0230 D4 01 OC 8A 52 FE 33 4A F8 04 A7 89 FE A9 99 7E
0240 B9 27 87 3A 36 89 Fl A9 30 28 8A F6 33 5C F6 33
0250 56 F6 33 AO 30 24 D4 00 A3 D4 01 80 09 73 D4 01
0260 D6 FF F2 D4 01 OC 60 8A FE 33 88 F8 FF 68 F8 F7
0270 A8 02 FE FE FE FE 52 8A Fl 52 08 28 58 18 02 22
0280 BA D4 02 09 9A 58 30 58 8A F6 33 94 F6 33 9A F6
0290 33 9C 30 24 02 59 09 F3 3A 59 19 38 29 30 59 FF
02A0 F8 02 81 F8 C8 Al F8 FF 68 F8 FA A8 ES 49 73 49
0260 73 09 73 E9 F8 D1 73 F8 79 73 F8 22 73 30 24 FF
02C0 42 70 22 78 22 52 30 D8 52 F8 FF BO F8 F9 AO FO
02D0 73 40 73 40 73 40 73 60 E2 92 BO 82 AO 22 F8 00
02E0 7E 73 F6 C5 F8 01 73 10 10 80 73 90 73 20 83 73
02F0 93 73 84 73 94 73 85 73 95 73 86 73 96 73 78 73

0300 97 73 88 73 98 73 89 73 99 73 8A 73 9A 73 BB 73
0310 96 73 8C 73 9C 73 8D 73 9D 73 8E 73 9E 73 8F 73
0320 9F 73 F8 03 B3 F8 29 A3 D3 80 AF 90 BF OF FA OF
0330 AA 67 30 36 D4 01 OC 8A FE 33 59 90 BF 80 AF BA
0340 B7 32 49 2F 2F 2A 8A 30 41 OF A9 2F OF 89 iF D4
0350 01 80 D4 01 D6 FF F2 30 34 8A F6 33 98 F6 33 98
0360 F6 33 66 CO 00 09 D4 01 OC 8A FE 33 89 F8 04 A7
0370 89 FE A9 99 7E 69 27 87 3A 70 8A 52 89 Fl A9 D4
0380 01 80 D4 01 D6 FF F2 30 66 8A F6 36 93 89 5F 2F
0390 99 5F iF 97 AA 30 3B FF F8 03 61 F8 9F Al D1 F8
03A0 IF A7 20 27 87 3A A2 40 BF 40 AF 40 BE 40 AE 40
0360 BD 40 AD 40 BC 40 AC 40 BB 40 AB 40 BA 40 AA 40
03C0 69 40 A9 40 B8 40 A8 40 B7 40 A7 40 66 40 A6 40
0300 B5 40 A5 40 84 40 A4 40 83 40 A3 40 62 40 A2 40
03E0 7A CE C4 7B 40 F6 22 22 CO 02 CO FF FF FF 46 BB
03F0 46 AB 16 E6 F5 A7 26 96 75 16 16 67 17 FR 00 BD

0400 AD AC EB 97 3A 09 87 32 13 8C F4 AC C7 10 C4 27

0410 16 30 03 8C A9 8D 69 D4 01 80 F8 FF BE F8 FO AE
0420 9D F6 F6 F6 F6 BA D4 02 09 9A 5E 1E 9D BA D4 02
0430 09 9A 58 D4 01 D6 FF FO D5 46 BB 46 AB 16 E6 F5

0440 A9 26 96 75 69 19 16 16 46 BC 46 AC 99 3A 52 89

0450 32 6A OB 5C D4 01 80 D4 01 D6 FF FO EC OB F3 3A
0460 66 1B 1C 29 30 4C 9C B9 BC A9 D4 01 80 D4 01 D6
0470 FF FO D5 46 B7 46 A7 27 17 27 87 C4 C4 3A 77 97
0480 27 17 27 C4 C4 3A 77 D5 D4 04 39 04 88 04 AO FF
0490 00 D4 01 OC CO 02 24 FF D4 03 EE 00 00 00 00 30
04A0 09 7B F8 40 67 57 F8 80 B7 07 7A F8 CO B7 57 34
04B0 Al F8 FE 62 A2 12 E2 69 22 6A 22 68 22 6C 22 6D
04C0 22 6E 22 78 7A 6F 67 66 65 64 63 62 61 22 3D 67
0400 F8 00 B8 F8 91 A8 E3 76 62 01 62 00 61 55 D8 E2
04E0 3E D6 F8 00 68 F8 91 A8 E3 62 00 62 01 E2 D8 69

04F0 22 F8 00 52 62 7B 61 22 DB 3F E8 FF FF FF FF FF

H
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access to that location will incui
a 50 -ms delay.

After assembling each board,
check all work, and correct any
mistakes. Then apply power,
and hold down the 0 key. If all is
well, all segments and decimal
points of the display should
light up. If they do not, remove
power and check all connec-
tions again.

Electronic construction is
60 complete; now you can mount

the boards in their proper chas-
sis locations.

Operation
Boot up normally; the display

should read "A-0000." The "A"
indicates Address Select mode;
the zeros indicate the current
address.

Actually, the monitor pro-
gram has four modes: Address
Select, Memory Monitor, Run,
and Debug.

PARTS LIST-MAIN BOARD

All resistors are1/4-watt, 5%, unless
otherwise noted
R1, R3-R8. R11, R12-1000 ohms
R2-150,000 ohms
R9 30,000 ohms
R10-22 megohms
R13 -R24-51,000 ohms, 1A3 watt
Capacitors
C1-1 ji,F, 35 volts, tantalum
C2, C3-20 pF, ceramic
C4-10 I.LF, 25 volts, tantalum
C5, C6-0.1 ILF, mini ceramic
Semiconductors
C1-74HC238 3 -to -8 line decoder
C2-IC13-74HC373 octal D latch
C14-74HC138 3 -to -8 line decoder
C15-74HC373 octal D latch
C16-74HC86 quad 2 -input XOR gate
C17-74HC299 8 -bit shift register
C18-1802 microprocessor
C19-6264 static RAM
C20-see text
C21-see text
C22-2764 EPROM (with operating
system)
IC23-4556 dual 1 -of -4 decoder
Other components
XTAL1-2.010 MHz crystal
P1-P4-wire wrap pins, 0.025" square
x 0.75"
J1 -6 -conductor telephone jack

PARTS LIST-KEYPAD/DISPLAY
BOARD

All resistors are 1/4 -watt, 5%, unless
otherwise noted
R1-R20-51,000 ohms. 1,'8 -watt
R21-R68-330 ohms
R69-100,000 ohms
Semiconductors
IC1-1C6-74HC164 8 -bit shift register
IC7-74HC00 quad 2 -input NAND gate
IC8-1C10-4021 8 -bit shift register
Other components
DS1-DS3--dual 7 -segment LED dis-
play, 0.5", common anode
S1-S20-SPST, normally open, push-
button, PC mount

When the display shows 'A-,"
the monitor is in the Address
Select mode. Any time the oper-
ating system is in control,
pressing F4 returns you to Ad-
dress Select mode.

To enter a new address, just
press the corresponding keys.
The digits you enter scroll from
right to left; if you make a mis-
take, simply enter new digits
until you see correct address
displayed.

After entering the desired ad-
dress, you have three choices,
with corresponding keys:



PARTS LIST-EPROM BOARD

All resistors are 1/4 -watt, 5%, unless
otherwise noted
R1, R4-22 megohms
R2-47,000 ohms
R3-100,000 ohms
Capacitors
C1-0.001 Mylar
C2-100 pF, ceramic
C3-0.001 Mylar
C4-0.02 11F, 5%, Mylar
C5-0.1 p,F, ceramic
Semiconductors
IC1-74HCO2 quad 2 -input NOR gate
IC2-555 timer
D1 -1N4148 diode
01, Q2 -2N4124 NPN transistor
Miscellaneous: Chassis & hardware,
power supply, telephone cord & con-
nectors, terminal block, toggle switch,
push button switch, solderless bread-
boarding connectors, PC boards.
Note: The following items are avail-
able from Dage Scientific, 6124 Bald-
win St., Valley Springs, CA 95252
(209) 772-2076:
 Kit including everything but power
supply (Model MC -2)-$195
 Surplus power supply (t 12, 5,

5)-$11
 Operating system in EPROM-$10
 Set of 3 PC boards and manual-
$35
Please add $5 shipping & handling
per order. California residents add
applicable sales tax.

Monitor (F1), Run (F2), and De-
bug (F3).

Monitor mode allows you to
examine and modify memory
contents on a byte -by -byte
basis. Run mode lets the CPU
execute the program at the cur-
rent address. Debug mode in-
serts a breakpoint at the
current address.

To enter Monitor mode, type
the desired address and press
Fl. That address and its con-
tents will appear. For example,
0000.FF indicates a hex-
adecimal value of FF at address
0000h.

In this mode, the function
keys take on new meanings. Fl
stores the currently displayed
value into the currently dis-
played address and moves on to
the next address. F2 displays
the next address. F3 displays
the previous address.

To change the currently dis-
played value, use the hex keys to
roll new digits into positions 5
and 6. If you make a mistake,
simply enter new digits until

41/2 INCHES

SOLDER SIDE OF THE MAIN PC BOARD.

the correct value appears. Mem-
ory contents will not be altered
until you press Fl. When you do
press Fl, the currently dis-
played value will be stored at the
displayed address, and the next
address will be displayed. If the
value can not be stored into
memory, the address counter
will not increment. (It's possible
to program values one byte at a
time into an EPROM using that
procedure, but there's a better

0 0
00
0 0
00

o 0 00 
co 00

0 0
00

O 0 00
00

00 0 0
00
00

O 0 00
0 0. 0 0
00
00

O 0 00
00

0. 00
00
00

0 00
00
00
00
00

0 00
00
00
00
00
00
00
00
00
00

0  00
00
00
00
00

O 00
00
00
00
00
00
00
00
00
00

o 0 0
00
00
00
00
00
00
00
00
00

way, as discussed below.) And
remember: Press F4 at any time
to return to Address Select
mode.

After storing a program in
memory, you can execute it
using the Run command. Start-
ing from Address Select mode,
enter the desired starting ad-
dress and press F2. The
monitor program then trans-
fers control to your program. If
your program hangs, press the 61



TOP
PIN#

J3

BOT
PIN#

P3 COMPONENT SIDE

1-7 9-17 19-27 29-37 39-47 49-57 59-67 69-77 79-87 89-97 99-107 109-17 119-27

SER. #2 #3 #4 #5 K. #7 #A #B #C #D #E #F
FLAG OUT OUT OUT OUT OUT OUT IN IN IN IN IN IN

, ..,

2-8 10-18 20-28 30-38 40-48 50-58 60 - 68 70-78 80-88 90-98 100-08 110-18 120-28

EF2 EF4
SERIAL SERIAL

IN OUT

EF1 EF3 0 CLK
INTER-
RUPT

DATA

READY
D3 05 Di

DATA

(ENABLE
D6 02 D4 06

SERIAL I/O AND FLAGS TYPICAL OUTPUT PORT

FIG. 9-PLUG P3 CONNECTIONS. The 128 pins of P3 consist of one group of 8 pins (for
serial I/O, EF flags, CI clock, and interrupt) and 12 groups of 10 pins each. Those 12
groups break down into six input ports and six output ports, each with pinouts as
shown.

FIG. 10-THE COMPLETED MAIN BOARD. Sockets should be used in all IC positions,
and are required for IC20 (the EPROM burner slot) and IC22 (the EPROM that contains
the operating system).
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FIG. 11-KEYPAD DISPLAY PC BOARD. Mount all parts as shown here. If you use our
62 case, don't use IC sockets except under the rear row of display pins.

TYPICAL INPUT PORT

FIG. 12-PHONE CABLE connections.
Solder the wires directly to the foil side
of the board.

reset switch to regain monitor
control.

In case your program doesn't
work the first time, you can use
Debug mode to track down
problems. Use Address Select
mode to select a likely address
for troubleshooting and press
F3. You'll return to Address Se-
lect mode. Now enter the desir-
ed starting address and press
F2. Later, when the CPU hits the
breakpoint address, it will start
executing a special debug pro-
gram that allows you to view the
CPU's internal registers, and to
verify that what you intended to
happen is indeed happening.

You can set only one break
point at a time; you cannot
breakpoint addresses in ROM.
When your program reaches the
breakpoint, it will halt and dis-
play the current address. You
are now in the Debug mode.

In Debug mode, the display
appears the same as in Monitor
mode. However, as you press the
hex keys the display will show
the internal register number (in
positions 1-4) and the value in



FIG. 3-COMPLETED KEvPAD/DISolay
board. Mount each display using half a
socket under the rear row of pins only, to
provide better viewing.

P1 V
FIG. 14-EPROM PC BOARD. Mount all
parts except ..11 on the component side
of the board; mount J1 on the foil side.

Pr
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R5ICO
6k,
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CrIMItr Dia
441 2r

b kt

C2 CI

CIRI 82C3 1C-2 CS Rs

FIG. 15-THE COMPLETED EPROM
board A six -pin female connector (J1)
on the solder side mates with P4 on the
main board.

that register (in positions 5-6).
The debug program uses regi-

sters 0 and 1, which have been
reserved for DMA and interrupt.
Pressing hex key 0 displays the
contents of the D register in po-
sitions 1 & 2, the X register in
position 3, and the P register in
position 4. Pressing hex key 1
displays Q in position 2 (set =1,
reset = 0) and DF in position 4.

While in debug mode, register
contents can be altered by first
selecting a register pair and
then pressing function key F3.
Change the value by rolling new
digits in from right to left. When
the correct value appears, press
Fl; otherwise press F3 to back
out without changing the cur-
rent register. Registers D, X, P
Q, and DF can also be modified
by selecting hex keys 0 and 1 as
described above. lb exit debug
mode and continue execution,
press F2. Of course you can
press F4 to return to Address
Select mode.

The debug breakpoint alters
program memory by replacing
three bytes at the selected ad-
dress. When the user program
reaches the breakpoint address,
the debug program takes over
and restores the original three
bytes to the proper locations.
However, if the user program
never reaches the breakpoint,
those three bytes will never be
restored. In that case you must
restore them either by con-
tinuing execution at the break-
point, or by reentering the bytes
manually using Monitor mode.
If you continue at the break -

FIG. 15-THE EPROM BOARD mounts on the main board and rides about 1/2 above the
EPROM that is being procrammed.

TABLE 1-MOVE UTILITY ADDRESSES

Address Memory Contents
FF03 Start address (hi)
FF04 Start address (10)
FF05 End address (hi)
FF06 End address (1o)
FF07 Destination address (hi)
FF08 Destination address (10)

point, the debug program will
restore the three bytes and im-
mediately jump into Debug
mode. As usual, you can modify
registers, continue execution,
or return to Address Select
mode.

EPROM programming
With the EPROM program-

ming board connected to J4 and
the proper programming volt-
age available, flip the EPROM
switch to on, and you are ready
to program the EPROM
mounted at 1C20. All that is re-
quired to program a location is
to "write" to it. As mentioned
earlier, you can do this byte at a
time using the Monitor mode.
However, due to the error -prone
nature of that procedure, the
author recommends a more au-
tomated procedure.

The preferred method is to en-
ter your program in RAM and
then transfer it to EPROM with
the operating system's built-in
"move" utility, which in fact will
move a block of data anywhere
in memory, not just to EPROM.
Start the utility by running at
0488. Doing so transfers the
move utility itself to RAM start-
ing at FF00. Now enter the start,
end, and destination addresses
as shown in Table 1.

Double-check your values to
ensure that they are correct,
and then run at FF00. The dis-
play will show the remaining
number of bytes to be trans-
ferred. It will be changing
rapidly, but will at least give
some idea about how things are
progressing. In case data can-
not be transferred correctly, the
program will terminate and the
display will show the address
that didn't change.

That about wraps things up.
Actually, now that the hard-
ware's built, the real fun is just
about to begin. R -E 63



DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPYGUARDS

While watching rent-
al movies, you will
notice annoying pe-
riodic color darken-
ing, color shift,
unwanted lines,
flashing or jagged
edges. This is
caused by the copy
protection jamming
signals embedded
in the video tape,
such as Macrovision
copy protection. THE
DIGITAL VIDEO STABI-
UZER: RXII COMPLETELY
ELIMINATES ALL COPY
PROTECTIONS AND JAM-
MING SIGNALS AND
BRINGS YOU CRYSTAL
CLEAR PICTURES.

WARNING
THE DIGITAL VIDEO STA-
BILIZER IS INTENDED FOR
PRIVATE HOME USE
ONLY. IT IS NOT IN-
TENDED TO COPY RENT-
AL MOVIES OR
COPYRIGHTED VIDEO
TAPES THAT MAY CON-
STITUTE COPYRIGHT IN-
FRINGEMENT.

FEATURES

 Easy to use and a
snap to install

 State-of-the-art
Microchip technol-
ogy

 100% automatic
 Compatible to all

types of VCRs and
Ws

 The best and most
exciting Video Sta-
bilizer in the
market

 Light weight (8
ounces) and com-
pact (1x3.5x5")

 Uses a standard 9
Volt battery ( last 1-
2 years)

 Fast UPS delivery
 Air shipping avail-

able
 UNCONDITIONAL

30 day money
back guarantee
1 year warranty

(Dealers Welcome)
FREE 20P Catalog

To Order: $59.95 ea +$4 for p & h
Visa, M/C, COD Mon -Fri: 9-6 EST

1-800-445-9285 ext. 638 5
ZENTEK CORP. DEPT. 6385
3670-12 WEST OCEANSIDE RD. OCEANSIDE, NY 11572
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CABLE TV
DESCRAMBLERS

How You Can Save Money on
Cable Rental Fees

Bullet Proof

1 Unit 5+
BEsi Super Tri-Bi Auto/
Var. Gain Adjustment $119.95..$85
Jerrold Super Tri-Bi $109.95..579
Scientific Atlanta $109 $79
Pioneer $109 $79
Panasonic TZPC145.... $99.95 $79
Stargate Converter . $95 $69
Digital Video Stabilizer. $59.95 $29
Wireless Video Sender..$59.95 $49.95

30 Day Money Back Guarantee
FREE 20 page Catalog

Visa, M/C, COD or send money order to:
U.S. Cable TV Inc. Dept. 5385

4100 N. Powerline Rd., Bldg. F.4
Pompano Beach, FL 33073

1-800-772-6244 ext. 5385
For Our Record

I, the undersigned, do hereby declare under penalty 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.

US Cable'll Beat
Anyone's Price
Advertised in
this Magazine!

Date:

Signed:

No Florida Sales!

Stop throwing away those used Polaroid
batteries-use them in your electronic

experiments instead!

MARC SPIWAK

DID YOU EVER NOTICE HOW POLAR-
oid cameras never need bat-
teries? That's because every
pack of film you buy contains a
brand-new Polaroid Polapulse
battery to power the camera's
motor and flash. Some people
might consider that a modern
convenience: Every change of
film also replaces the battery.
The worry of dead batteries is
over, once and for all-or is it?
While these flat 6 -volt cells cer-
tainly make instant -picture tak-
ing as convenient as possible,
they can be harsh on our en-
vironment, or at least our land-
fills. To add insult to injury, the
Polapulse battery that you
throw out with your old film
pack is still in pretty good
shape.

FIG. 1-THE BATTERY JIG lets you recy-
cle "old" Polapulse batteries.

Most people, however, would
have no use whatsoever for
these used but still perfectly
good batteries. The batteries,
which can be accessed only by
breaking open the film holder,
don't fit into any standard bat-
tery holder. But readers of this
magazine should certainly be
able to find hundreds of uses for
these "recycled" 6 -volt cells.

Using the Polapulse.
To get at the battery, all you

have to do is crack open the
plastic film holder-after the
film is finished, of course. Just
be careful of the metal leaf -
spring's sharp edges. You'll find
the battery itself mounted on a
piece of cardboard with its two
contacts exposed on one side.

Holding the battery with the
contacts nearest to the top,
positive is on the right. You can
remove the battery from the
cardboard mount if you'd like to
work with a smaller overall
package.

The one problem with using
the batteries is that it's hard to
make reliable electrical contact
with the battery's positive and
negative terminals. It's virtually
impossible-as well as unsafe-
to solder to the terminals. That's
where our handy battery jig
comes in. It allows you to use a
Polapulse battery for whatever
the need may be, and pop in a
new one when it's dead.

The jig is fashioned from two
pieces of perforated con-
struction board, four screws
and spacers, and some contact
springs from a sacrificed AA -cell
holder. 'IWo of the springs make
electrical contact with the bat-
tery, and a third spring helps to
hold the battery in place. Mini -
hook leads are soldered to the
contact springs, and small
nylon screws hold the springs to
the fixture.

FIG. 2-THE BATTERY JIG uses two
pieces of perforated construction
board, screws, spacers, and springs
from an AA -cell holder. Nylon screws
hold the contact springs to the fixture.

You can, of course, use al-
ligator clips or other connectors
that better suit your needs. And
you may wish to modify the me-
chanical construction as well.
In any case, do try to get the
most use possible from these
batteries before they are thrown
away. R -E
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IN OUR LAST INSTALLMENT WE
looked closely at theory and
practical applications of the
LM3914-series of LED bar -
graph driver IC's and concluded
with 7 -segment display sys-
tems. In this article, well exam-
ine 7 -segment display driving
techniques in detail, con-
centrating on decoder/driver de-
vices and circuitry.

Display latching
In the last article we intro-

duced 7 -segment displays and
simple BCD -to -7 -segment de-
coder/driver IC's that can be
used to activate those displays.
Figure 1 shows how three sets of
those IC's can be used with a
trio of decade counters to make
a simple digital -readout "fre-
quency" meter. In the figure, the
amplified external frequency
signal is fed to the input of the
series -connected counters with
one pin of a 2 -input AND gate.
The other input is derived from
a timebase generator.

When the timebase input sig-
nal is low, the AND gate is off, and
there is no input to the coun-
ters. When the timebase gate
signal switches high, a brief
RESET pulse is fed to all three
counters, setting them all to
zero. Simultaneously, the input
gate turns on and remains on
for one second. During that
time the input -frequency
pulses are summed by the coun-
ters. At the end of the one -sec-
ond period, the gate turns off as
the timebase gate signal goes
low again. That ends the count
and enables the display mod-
ules so that they give a steady
reading of the total pulse count,
and therefore the frequency.
The whole process repeats itself
again one second later when the
timebase gate signal goes high.

The simple system illustrated
has one major drawback: The
display blurs during the count-
ing period, becoming stable and
readable only when each count
is complete and the input gate is
off. Figure 2 shows a circuit for
frequency meters designed to
overcome display blurring. In
the circuit, a 4 -bit data latch is
wired between the output of
each counter and the input of
its decoder/driver IC.

WORKING WITH

DISPLAY
DRIVERS

Learn all about 7 -segment display
decoder/drivers in our continuing

coverage of optoelectronic IC's.
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FIG. 1-SIMPLE DIGITAL frequency -meter

When the timebase gate sig-
nal goes high, a reset pulse is
fed to all counters, setting them
to zero. Simultaneously, the in-
put gate is turned on, and the
counters start to sum the input
signal pulses. The count con-
tinues for one second while the
4 -bit latches prevent the coun-
ter output from reaching the
display drivers. As a result, the
display remains stable during
that interval. At the end of the
period a brief LATCH -ENABLE
pulse is fed to all latches.

circLit.

1._

1SEC

INPUT GATE

COUNTER RESET

fIN

AMP

TIMEBASE
GENERATOR
WAVEFORMS

The instantaneous binary-
coded decimal (BCD) outputs of
each counter are then latched
into memory, and also fed to the
display via the decoder/driver
IC's. That steadies the reading
of the display to give a total
pulse count, which corre-
sponds to the input signal fre-
quency. A few moments later,
the sequence repeats itself with
the counters resetting and then
counting the input frequency
pulses for one second, and so
on. 65
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FIG. 2-IMPROVED DIGITAL frequency -meter circuit.

The circuit in Fig. 2 generates
a stable display that is updated
once per second. In 'actual cir-
cuits, the count periods shown
in Figs. 1 and 2 can be set at any
decade multiple or submultiple
of one second, provided the dis-
play is suitably scaled. Many
commercial decoder/driver IC's
are available with built-in 4 -bit
data latches.

Multiplexing
You can see in Figs. 1 and 2

that at least 21 connections
must be made between the IC
circuitry and the 7 -segment dis-
plays of a 3 -digit readout. Sim-
ilarly, at least 70 connections
must be made for a 10 -digit dis-
play. The number of IC -to -dis-
play connections can be signifi-
cantly reduced with a technique
known as multiplexing. Figures
3 and 4 illustrate multiplexing.

Figure 3 shows how each digit
of a 3 -digit common -cathode
LED display is individually acti-
vated with only 10 external con-
nections. In the display circuit-
ry, all "a" segments are con-
nected together, as are all other
sets of segments ("b" to "g").
Thus only seven external "a" to
"g" connections are made to the
display, regardless of the
number of digits used. However,

66 no 7 -segment display is illumi-
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nated by signals on the segment
wires unless the display is en-
abled by tying its common ter-
minal to ground. In Fig. 3,
enabling is achieved by activat-
ing switching transistors QI,
Q2, and Q3 with suitable exter-
nal signals. However, this
scheme calls for an additional
connecting wire for each display
module.

Figure 3 also shows how three
different sets of segment data
can be selected with switch S1 -
a, and each of the three display
modules can be selected with
switch S1 -b and Q1, Q2, or Q3.
S1 -a and S 1-b are ganged to-
gether to form a two -pole rotary

ELECTRONICS

3a C0
St -a2,

1 3-9
A

3o

2
0

switch which provides the mul-
tiplexing. These switch ele-
ments represent a fast -acting
electronic switch capable of cyc-
ling the contacts through posi-
tions 1, 2, and 3 fast enough for
flicker -free multiplexing.

The operating sequence of the
circuit shown in Fig. 3 will be
discussed here. Assume ini-
tially that the contacts of S1 -a
and S1 -b are in position 1 so
that S1 -a selects segment data
of display module 1 (1.,), and
S1 -b activates display module 1
with Ql. Module 1 will then
show an illuminated number
"3." Moments later the switch
contacts move to position 2, se-
lecting segment data 2 (2a_,,)
and illuminating module 2 with
Q2. Module 2 will then be il-
luminated to show the number
"2." Moments after that, the
switch contacts move to posi-
tion 3, causing module 3 to
show the number "7." Thus
only one digit is ever on at any
one time.

In practical displays, the se-
quence is repeated fast enough
so that you do not see the dis-
play segments being turned on
and off. Your eye's persistence of
vision makes it look as if the
three digits are all lit up to-
gether. The multiplexing fre-
quency must be about 1 kHz.

Figure 4 shows a more real-
istic arrangement for multi-
plexing a 3 -digit frequency
meter. The multiplexer (MUX) is
located between the outputs of
the three BCD data latches and
the input of a display -driving
BCD -to -7 -segment decoder/

MULTIPLEXER
SWITCH

St -b

laCb

d

e

g

+V

DISPLAY

2

COM

01

COM I COM

02 103

FIG. 3-MULTIPLEXING METHOD for a 3-digl common -cathode LED display.
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driver IC. The scheme shown
has two major advantages: Only
one decoder/driver IC is needed
(regardless of the number of
readout digits), and its multi-

ganged
3 -way sequencing switches.
One of those switches is for con-
trol data, and four are for BCD -
segment data. That arrange-
ment saves three ganged 3 -way
switches, as compared with the
eight needed in Fig. 3.

Commercial large-scale inte-
grated (LSI) IC's now available
can perform all of the counting,
latching, multiplexing, decod-
ing, timing, and display -driving
functions in Fig. 4. A device of
this complexity is typically
packaged in a dual -in -line pack-
age (DIP) with only 20 pins.
Those pins provide for all neces-
sary connections to the power
supply, display modules, and in-
puts. Therefore, a complete 4 -
digit counter can be built with a
dedicated IC in a circuit such as
that shown in Fig. 5. Another
example of an LSI IC in a display
circuit is the 31/2 -digit digital
voltmeter (DVM) chip shown in
Fig. 6.

Ripple blanking
Unless there is automatic

suppression of the two un-
wanted leading zeros, the 4 -dig-
it circuit in Fig. 5 will give an

MUX
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C

MUX
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SIGNALS

meter.

+V

4 -DECADE
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COUNTER
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TIMEBASE

MLIX
SEGMENT

DATA

INPUT

0 ,g ifl
FIG. 5 -4 -DIGIT COUNTER CIRCUIT
based o'i an LSI chip.

ANALOG
INPUT

FIG. 6-3-1 2 -DIGIT VOLTMETER based
on an LSI chip.

actual reading of 0027 if it is
used to measure a count of 27.
Similarly, if the 31/2 -digit circuit
of Fig. 6 measures 0.1 volt, it
will display 0.100 volt unless the

two unwanted trailing zeros are
automatically suppressed.

In practical circuits, auto-
matic blanking of leading or
trailing zeros can be performed
with a ripple -blanking tech-
nique, as shown in Figs. 7 and
8. Each decoder/driver IC (with
a BCD input and 7 -segment
output) is provided with a
RIPPLE -BLANKING INPUT (RBI) and
scripple-blanking output (Rso)
pins.

Assuming those pins are ac-
tive -high, if the RBI terminal is
held low (logic 0), the 7 -segment
outputs of the IC are enabled,
but the RBO terminal is disabled
(held low). If the RBI terminal is
biased high (logic 1), the 7 -seg-
ment outputs become disabled
in the presence of a BCD 0000
input, and the RBO output goes
high under the same condition.
The RBO terminal, therefore, is
normally low and goes high only
if a BCD 0000 input is present
at the same time the RBI
terminal is high.

Figure 7 shows the ripple -
blanking technique for leading -
zero suppression in a 4 -digit
display with a reading of 207.
The RBI input of the thousands
or most significant digit (MSD)
decoder/driver is tied high, so
the readout is automatically
blanked in the presence of a
zero when the RBO terminal is
high. Consequently, the RBI pin
of the hundreds IC is high, the
readout shows 2, and the RBO
terminal is low. The RBI input of
the tens unit is low, so the read-
out shows 0 and its RBO output
is low The units readout shows
the least significant digit (LSD),
which does not require zero
suppression. Its RBI pin is
grounded and the readout
shows 7. The display therefore
gives a total reading of 207.

In the leading -zero suppres-
sion circuit, Fig.7, the ripple -
blanking feedback is applied
backwards from the MSD to the
LSD. Figure 8 shows how trail-
ing -zero suppression is accom-
plished by reversing the direc-
tion of feedback from the LSD to
the MSD. Therefore, when an
input of 1.1 volts is fed to that
circuit, the LSD is blanked, be-
cause its BCD input is 0000 and
its RBI input is high. The RBO 67
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terminal is high under that con-
dition, so the hundredth's digit
is also blanked in the presence
of a 0000 BCD input.

Most decoder/driver IC's have
RIPPLE -BLANKING INPUT and
RIPPLE -BLANKING OUTPUT pins.
Usually these pins are active -
low. If a decoder/driver IC does
not include integral ripple -
blanking logic, it can usually be
obtained by adding external log-
ic circuitry similar to that
shown in Fig. 9. The RHO pin is
connected to the BLANKING INPUT
pin of the decoder/driver IC. Fig-
ure 9 shows an active -high cir-
cuit in which the output of the
4 -input NOR gate goes high only
with a 0000 BCD input. The
RBO output goes high only if the
0.0 input is present when RBI is
biased high.

Decoder/driver IC's
Many decoder/driver IC's are

68 available commercially as both

BCD
INPUT

RBO

TO BLANKING
INPUT TERMINAL OF

DECODER/DRIVER

FIG. 9-ACTIVE-HIGH ripple -blanking
logic.

T'FL and CMOS devices. Some
of those devices have integral
ripple -blanking capability, and
others have built-in data
latches. A few of those devices
have built-in decade -counter
stages. Let's look at some of the
most popular of those devices.

The 7447A and 7448 7 -seg-
ment decoder/driver IC's are in
the standard TTL family. They
are also available in a low -power
Schottky (LS) form designated
as 74LS47 and 74LS48, respec-
tively. All of those IC's have inte-

gral ripple -blanking facilities,
but do not include data latches.
Figure 10 shows the pinout
common to those devices, each
of which is housed in a 16 -pin
DIP

BCD {
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INPUTS 2 C a

16

15

3 LAMP
b

14

4 TEST
13

BI/RBO 7 -SEGMENT
5

RBI d
12 OUTPUTS

6
BCD {7

INPUTS

D e

f

11

10

8
GND g 9

FIG. 10-PINOUT for BCD -to -7 -segment
decoder/drivers IC's 7447A, 74LS47,
7448, and 74LS48.

The 7447A/74LS47 has an ac-
tive -low output designed for
driving a common -anode LED
with external current -limiting
resistors (Rx), as shown in Fig.
11. The 7448/74LS48 has an ac-
tive -high output that drives a
common -cathode LED in a
manner similar to that of the
circuit in Fig. 11, but with the
common terminal of the display
connected to ground. In all
cases, the Rx current -limiting
resistors should be chosen to
limit the individual segment
currents below the following ab-
solute limits:

7447A = 40 mA
74LS47 = 24 mA

7448 and 74LS48 = 6 mA
Figure 12 shows how a

7448/74LS48 can drive a liquid -
crystal display (LCD), using a
pair of 7486 or 74LS86 quad 2 -
input XOR gate IC's. An external
50 -Hz square wave applies the
necessary phase signals to the
display.

As shown in Fig. 10, each of
the 7447/7448 IC's has three in-
put control pins:LAMP TEST, BI/
RHO, and RBI. The LAMP TEST pin
drives all display segments on
when the pin goes to logic -low
with the RBO pin on or at logic-
high. When the BI/RBO pin is
pulled low, all outputs are
blanked. The BI/RBO pin also
functions as a RIPPLE -BLANKING
OUTPUT pin. Figure 13 shows
how to connect the RIPPLE -

BLANKING pins to give leading-
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zero suppression on the first
three digits of a 4 -digit display.

The 4511B is a BCD -to -7 -seg-
ment decoder/driver IC with an
integral 4 -bit data latch, but it
lacks built-in ripple -blanking.
That CMOS device features NPN
bipolar transistor output stages

capable of handling output cur-
rents up to 25 mA. It can drive
most popular 7 -segment dis-
plays. Figure 14 is a functional
diagram of the IC. The 4511B
will operate from any 5- to 18 -
volt power supply.

The 4511B has three input -

Earn Your B.S. Degree
in

ELECTRONICS
or

COMPUTERS

By Studying at Home
Grantham College of Engineering,

now in our 42nd year, is highly ex-
perienced in "distance education"-
teaching by correspondence-through
printed materials, computer materials,
fax, and phone.

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

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

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

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

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

Accredited by
the Accrediting Commission of the

National Home Study Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460 69



LEARN
to

CLEAN/ MAINTAIN/ REPAIR
CAMCORDERS

HUGE EXPANDING MARKET!
\ Pik tipm your home - port -time Or 11111-tilllt`'.

NI/ pi )1 \ needed - It,ige me( lidnit al
billh Ipity requirement ipr vpur ess! Over

171111i011( dm( order. in 11,(` - Over 3 million eype( terl
m Is' Y/I(I in I him!

11 is .1 tdt t 111,0 the \dsr tudjoiM pi I ,mu order
Mins (just like V( Is's are rItie M simple me-

t hdtrit Ve t.,In sl-mv, edsitv it\
ilmse Illedkrlimns and earn Stii.1111/1 Ir.

bile orkim;at hpme!
Get In NOW - tioun I orm orders it ill he like V( Ps,
i.e_ Ulle in dliPost evelA hnme-
l01a1.un(nrdcr(le.mingjuhvnu(,111
loss I11,111 work.

fora dim paler repair job you t. edrn iverS I 110.1111.

FREE INFORMATION PACKAGE call Or write:
Toll -Free 1-800-537-0589

Viejo Publications, Inc.
4470-107 Sunset Blvd. #600

1.0ti Angeles, CA 90027, Dept. RE('

CIRCLE 185 ON FREE INFORMATION CARD

Be an FCC
LICENSED
ELECTRONIC TECHNICIAN!

®REarn
up to

$30 an hour
and more!

°el

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

No costly school. No commuting to class.
The Original Home -Study course prepares
you for the "FCC Commercial Radio-
telephone License."This valuable license is
your professional "ticket" to thousands of
exciting jobs in Communications, Radio -
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don't need a college degree to qualify,
but you do need an FCC License.
No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS-You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!

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

ADDRESS

70 CITY STATE ZIP

BCD
INPUTS 2

B

LATCH

C

D

LE/STROBE

5

3

LT

DECODER

BL

4

FIG. 14-FUNCTIONAL DIAGRAM of the 4511B IC.

BCD
INPUTS

4511B

b

C

DRIVER d

13

12

11

10

9

15

14

(SEE
+5V TC 18V TEXT)

F1), x7
13

7 -SEGMENT
OUTPUTS

COMMON
CATHODE

FIG. 15-DRIVING a 7 -segment, common -cathode LED display module with a 4511B.

+V

COMMON
ANODE

`SEE TEXT

FIG. 16-DRIVING a common -anode
LED lamp or segment with a 4511B.

BCD
INPUTS

4

+3V TO 18V

t16

3

D cc
a

b

C

d

e

45438

LD

GND

BL PHASE

control pins:i.Amp TEST ( LT),
BLANKING (131.), and LATCH ENABLE/
STROBE (LE/S). The LAMP TEST
and BLANKING inputs are active-
low, and the LATCH ENABLE/
STROBE input is active -high. In
normal operation, LAMP TEST
and BLANKING are made high
and LATCH ENABLE/STROBE is held
low.

When the LATCH ENABLE/
STROBE pin is low, BCD input
signals are decoded and fed di-
rectly to the 7 -segment output
pins. If I,ATCH ENABLE/STROBE
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FIG. 17-DRIVING a 7 -segment LCD with a 4543B.
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goes high, the BCD input sig-
nals present at the moment of
transition are latched into
memory and fed (in decoded
form) to the 7 -segment outputs,
while LATCH ENABLE/STROBE
remains high. If the LAMP TEST
input is grounded, all output
segments are activated, re-
gardless of the BCD inputs. If
the BLANKING input is grounded
(while LAMP TEST is positive), all
output segments are blanked.

Figure 15 shows the basic
connections for driving a com-
mon -cathode LED. A current -
limiting resistor (Rx) must be
wired in series with each dis-
play segment, and it must have
a value chosen to hold the seg-
ment current below 25 mA. Note
that the segment outputs of the
4511B are not internally cur-
rent -limited. Therefore, the de-
vice has no output -overload
protection.

Figure 16 shows how to modi-
fy the circuit in Fig. 15 to drive
an LED common -anode display.
In the example shown in Fig. 16,
an NPN buffer transistor must
be used between each output -
drive segment and the input
segment of the display. Resistor
Rx sets the operating segment
current of the display in those
examples, and Ry sets the base
current of the transistor.

The 4511B can also drive 7-
segment liquid -crystal displays
(LCD) with an external square -
wave PHASE signal and a set of
XOR gates similar to those of Fig.
12. In practical circuits, how-
ever, it is better to use a 4543B
IC for that specific application.

The 4543B is a 7 -segment
CMOS decoder/driver with an
integral 4 -bit data latch. It was
designed for driving LCD's, but
it can also drive most other 7-

V
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DRIVE

OUTPUT COMMON
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FIG. 18-DRIVING A common -cathode
LED lamp or display segment with a
4543B.
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FIG. 19-DRIVING A gas -discharge tube
or display segment with a 4543B.
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FIG. 20-DRIVING A fluorescent tube or
display segment a 45438.

segment displays.
The 4543B has three input

control pins: LATCH DISABLE (LD),
PHASE, and BLANKING (BL). In nor-
mal use, the LATCH DISABLE pin
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FIG. 21-PINOUT of the 4026B decade
counter with 7 -segment outputs.

is biased high and the BLANKING
pin is tied low. The state of the
PHASE pin depends on the dis-
play that is being driven. For
driving LCD displays, a square
wave (approximately 50 Hz,
swinging fully between the
ground and V) must be ap-
plied to the PHASE pin. The
PHASE pin must be grounded for
driving common -cathode LED's
and it must be tied to logic -high
for driving any common -anode
displays.

The display can be blanked at
any time simply by driving the
BLANKING pin to the logic -high
state. When the LATCH DISABLE
pin is in its normal high state,
BCD inputs are decoded and fed
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directly to the 7 -segment output
pins of the IC. When the LATCH
DISABLE pin is pulled low, the
BCD input signals present at
the moment of transition are
latched into memory and fed (in
decoded form) to the 7 -segment
outputs while LATCH DISPLAY
remains low.

Figure 17 shows a method for
using the 4543B to drive an
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The value of Rx in Fig. 18 must
be chosen to limit the output
drive current to below 10 mA per
segment (individual LED lamp).
If higher drive currents are
needed, use a buffer transistor
between the output of the
4543B and the input of the dis-
play segment.

Figure 21 shows the pinout of
the 4026B, a complete decade
counter with integral decoder/
driver circuitry. It can drive a 7 -
segment common -cathode LED
display directly. The segment
output currents are internally
limited to about 5 mA with a 10 -
volt supply or 10 mA with a 15 -
volt supply. Therefore, the dis-
play can be connected directly to
the output of the IC without ex-
ternal current -limiting re-
sistors. The 4026B does not
include a data latch and is not
capable of ripple blanking.

As shown in the Fig. 21, the
4026B has four input control
pins and three auxiliary output
pins. The input pins are desig-
nated: CLOCK (CLK), CLOCK INHIB-
IT (CI), RESET (RESET), and
DISPLAY/ ENABLE (D/E). The IC has
a Schmitt trigger on its CLOCK
(CLK) input line, and clock sig-

continued on page 93



Let's Phase the Music: More comments on
papers from the 91st AES convention

MMEEEirair"'"11.
Acoustic phase, and its au-
dibility, has been a subject
of controversy ever since

Hermann von Helmholtz addressed
the subject in the late 1800's. Yet,
despite all we've learned about
hearing since Helmholtz, and the
current availability of sophisticated
new research tools, the controversy
lingers on. The argument is not, as
one might think, simply an abstract,
if sometimes heated, debate
among philosophical psycho -
acousticians. It has real -world con-
sequences for the way audio signals
should be recorded an audio equip-
ment should be designed.

I've been aware ever since I built
my first Williamson amplifier in the
early 1950's that signal phase shift
was a significant audio parameter
at least in power amplifiers. In its
early incarnations, the Williamson
suffered from marginal instability
because the 20 -dB negative feed-
back loop sometimes shifted
positive at the frequency extremes.
That frequently resulted in pulsing
woofers at one end of the spectrum
and RF oscillation at the other. But
aside from such obvious instability
disturbances, I've never felt that lin-
ear phase shift posed a severe
threat to fidelity.

In the early 1980's, many speaker
manufacturers decided that the
conventional two or three drivers in-
stalled on the single vertical front
panel of a system resulted in acous-
tic phase shifts caused by the dif-
ferent path lengths to the listener's
ears of the woofer and tweeter sig-
nals. That was usually "solved" by
stepping a cabinet's front panel so
that the woofer was several inches
forward of the tweeter. Aside from
generating new opportunities for
advertising copy writers (and some
expensive pot-bellied speakers),
the arrangement's audible advan-
tages were elusive-at least to my
ears. And, in any case, it seems to
me that on a purely theoretical basis
such "time alignment- would only

hold when a listener's ears were
also aligned exactly on axis with the
acoustic center of the two (or more)
drivers.

I once saw/heard a speaker -
phase demonstration using a two-
way system with a movable tweeter.
A square wave was fed to the sys-
tem and the speaker's output

INTERCHANNEL SPEAKER
PHASE

Most of us first encountered
"phase" as an audio phenomenon
when we were told to make sure that
the right and left speakers of our
stereo system were connected in
proper polarity. That meant that
when presented with, say, a positive
audio pulse from both amplifier
channels, the cones of both
woofers would move simulta-
neously in the same direction. If the
speakers were wired incorrectly, the
cones would move in opposite di-
rections, and bass performance
would suffer. In addition, the 180 -
degree phase differences in the
high frequencies would confuse the
ear's localization system, disturbing
the stereo sound -stage image and
imparting a vague "phasiness" to
the reproduced sound. In general,
speaker polarity/phase, if correct in
the original installation, remains so
unless the connections are
changed. R -E

picked up by microphone and dis-
played on an oscilloscope. As the
tweeter installed on top of the sys-
tem was slowly shuttled back and
forth over a five -inch distance, the
square wave would visibly distort
and then restore itself as its high -
and low -frequency harmonic com-
ponents shifted in and out of phase.

I stood in front of the display for
several minutes, really trying to hear
the waveform distortion that was
clearly evident on the scope screen.
Following in the tradition of Herr von
Helmholtz, I never did hear any
effect. All of this is background for

the latest phase controversy beauti-
fully delineated in the following Au-
dio Engineering Society (AES)
preprint.

Observations on the Au-
dibility of Acoustic Polarity
(Greiner and Melton (3170
K-4)).

To understand what is meant by
absolute polarity, it helps to use a
simple musical example, such as
the sound of a kickdrum. The impact
on the drum head produces an air
compression that moves outward
and is picked up by a recording mi-
crophone. Ultimately, it is re-
produced by a forward -moving
speaker cone as an air compres-
sion. However, anyone who deals
with electronics knows that the orig-
inal electrical signal from the micro-
phone has had its polarity flipped
probably dozens of times by the re-
cording and reproduction elec-
tronics before it reaches the
speaker. In fact, there's a 50-50
chance that the initial kickdrum im-
pact is being reproduced by a
speaker cone that is pulling at the
air rather than pushing it. In other
words, what reaches our ears is an
air rarefaction, although the original
was a compression. It follows that
our eardrums are also being pulled
rather than pushed. Does it make a
difference? That's what Greiner and
Melton set out to explicate in their
paper.

The audibility-or inaudibility-of
absolute inversion is a recent ele-
ment in the ongoing discussion. Un-
like other phase shift phenomena
discussed earlier, polarity inversion
does not change the shape of a
transient signal nor shift the phase
relationship among its component
elements. However, as the authors
state, it does present to the ear a
fundamentally different signal.

A major part of the authors' re-
search effort involved extensive,
carefully controlled listening tests
to determine the types of signals 73



most sensitive to polarity inversion.
It seems self evident that highly
asymmetrical signals were most
likely to be audibly changed by inver-
sion. For example, note the trom-
bone waveform shown in Fig. 1.

In general, it could be said that
acoustic polarity inversion is clearly
audible in some circumstances (par-
ticularly with test signals), although
most of the time with real -world mu-
sic it is not. It seems that even when
waveforms have clear asymmetries
as in Fig. 1-and not all of them do-
other effects inherent in the com-
plex nature of most musical tones
tend to mask the identifying charac-
teristics of the inversion.

The authors conclude that "while
polarity inversion is not easily heard
with normal complex musical pro-
gram material, as our large-scale lis-
tening tests showed, it is audible in
many select and simplified musical
settings. Thus it would seem sensi-
ble to keep track of polarity and to
play the signal back with the correct
polarity to assure the most accurate

Fig. 1. Trombone waveform. In gener-
al, reed instruments show the great-
est asymmetry.

reproduction of the original wave-
form.

No one can argue with the above
as an ideal goal, but exactly how is it
likely to be realized? Assuming that
(1) we have a recording with all the
instruments recorded in phase, that
(2) our three-way speaker doesn't
have its mid -range connected in in-
verted polarity to flatten the sys-
tem's frequency response (a no
longer common practice), and that
(3) anyone in authority cared
enough to manufacture discs and
tapes with all their polarity ducks in
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a row, how would the consumer
know when he had it right?

Next month I'll discuss one more
AES paper and then call it quits for
the 91st Convention. R -E

PHASE INSENSITIVITY

It is well known that loudspeaker
cone travel is seldom equally linear
in both its outward and inward ex-
cursion. In other words, the speaker
cone's push on the air may not be
exactly equal to its pull, even when
driven by a low -distortion, highly
symmetrical sinewave. It seems
probable to me that most human
ears are also asymmetrical in their
responses to the compressions and
rarefactions of an impinging acous-
tic waveform and therefore generate
harmonic distortions. Whether any
individual listener's degree of hear-
ing asymmetry correlates with their
sensitivity to absolute phase is an
open question. I noted with interest
that Greiner and Melton suggest at
one point that a distorting sound
system may increase the audibility
of polarity inversion.

I know for a fact that I've always
been comparatively insensitive to
phase. For example, in the early
days of quadrophonics I was eval-
uating a four -channel synthesizer
that attempted to generate artificial
rear channels by tapping off the
front channel, "wobbulating" it at a
25 -Hz rate, and feeding it to a pair of
rear speakers. The four -channel
effect, for better or worse, was bare-
ly perceptible to my ears. A friend
dropped in unexpectedly while I

was doing my listening and greeted
me with, "Hi Larry ... (three -second
pause) ... your rear speakers are
out of phase." I sat alongside him on
the couch between the wobbulated
rear speakers and for the life of me
couldn't hear what he had detected
instantly-and claimed was giving
him a headache!

I also know that some listeners
are incredibly sensitive to very small
percentages of tape flutter, a
phase -shift phenomenon, but the
numbers have to get pretty bad be-
fore I hear it. In case you are won-
dering, my overall acuity and
sensitivity were (by test) pretty good
in those days, so my phase insen-
sitivity was, in effect, an independent
variable. I wonder what the normal
distribution of phase sensitivity is,
and whether ignoring it may not skew
the results of psychoacoustic stud-
ies of phase. R -E
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The personalpersonal digital assistant.

JEFF HOLTZMAN

Gadget lovers take heed: Per-
sonal Digital Assistants
(PDA's) will be the fastest -

growing segment of the computer
business within two years-maybe
by the end of this year. What is a
Personal Digital Assistant? It's a pa-
perback -size computer that bridges
the gap between calculator -like or-
ganizers on the one hand, and hefty
notebooks on the other. In so doing,
the PDA hopes to provide both
power and ease of use, but without
the size, weight, and battery -life and
-weight constraints of a notebook
PC.

Numerous technologies are com-
ing together to make this category a
reality. Low -voltage CPU's, system
controllers, video controllers, and
DRAM's from Intel, Cyrix, AMD,
Western Digital, and others prom-
ise to drastically lower power con-
sumption. The chips run at 3.3 volts,
and could more than double battery
life, from 3.5 to 8.0 full hours. Emer-
ging standards for credit-card sized
memory modules seem to be taking
hold. Hard -disk drives continue to
shrink. Integral Peripherals has
introduced 20- and 40 -megabyte
drives in 3 -ounce packages that
measure 2" x 3", and that consume
500 mW of power during operation
and 15 mW in the "sleep" mode.
IBM, Conner, Seagate, and others
will ship similar drives later this year.

Look for two basic approaches to
the PDA. One, promulgated by PC
vendors, amounts to a miniature
DOS machine with a QWERTY key-
board that allows touch typing. It

has a full 80 x 25 (640 x 200,
CGA-level graphics) non -backlit
LCD screen. The other, promul-
gated by consumer electronics
companies (e.g., Sony), consists of
a proprietary device using a stylus
input in place of a keyboard.

The DOS version may well con-
form to a spec developed by Phoe-

nix Technologies, called tne Com-
panion PC (CPC). A CPC will be
based on an 8086 -level computer -
on -a -chip developed by Chips &
Technologies (see the January 1992
issue of this column for more infor-
mation), PCMCIA memory cards,
Phoenix BIOS and power manage-
ment software, and special battery
technology developed by Duracell.
As for software, Microsoft has deliv-
ered a ROMable version of DOS
5.0, and promises to do the same
for Windows 3.1. Lotus might sup-
ply a suite of applications, including
a task switcher, although Microsoft
Works could very well provide steep
competition.

Tantalizing views of the other cat-
egory have been revealed by Sony.
And there are persistent rumors
that Apple and Sony are working
together to put a Mac -style inter-
face on this new breed. Sony has
released one such device in Japan,
but apparently has no plans to mar -

FIG. 1-DYCAM'S MODEL 1 digital cam-
era stores 32 shots, each with a resolu-
tion of 376 x 240 256 gray levels. It's a
harbinger of the future for PC -based dig-
ital imaging.

ket it here.
Electrical power usage remains a

major issue with portable comput-
ers of all configurations. In the
ROMable versions of DOS 5.0 and
Windows 3.1, Microsoft has intro-
duced an Advanced Power Manage-
ment (APM) Application Program-
ming Interface (API), co -developed
with Intel and Phoenix, that provides
the system with information about
which peripherals are not being
used, so it can remove and thereby
conserve power. Several battery
marufacturers have introduced flat,
wide batteries that provide both a
better fit with today's sleek designs,
and more power. For example, Por-
table Energy Products has a battery
that measures 2.6" x 3.9" x 0.3"
and produces two volts at three
amps.

One interesting device is the
"Commuter Computer," introduced
by Memorex at the January Con-
sumer Electronics Show (CES). The
device weighs 1.3 pounds, lists for
$599, and includes a word pro-
cessor, scheduler, notepad, the DR -
DOS 5.0 operating system, carry-
ing case, power adapter, and ca-
bles; an external 1.44 megabyte
floppy drive is available for $299.

Multimedia update
Here's an imaginative use of mul-

timedia: The Virtual Press Con-
ference. Redgate Communications
of Vero Beach Florida plans to outfit
more than 100 movers and shakers
of the computer industry with 1.2 -
meter satellite dishes, TV's, VCR's,
fax machines, and dedicated phone
lines, at a cost of about $2 million.
Redgate will then broadcast to them
hour-long interactive press con-
ferences, during which they can ask
questions, receive printed materials
by fax, and record the whole thing
on VHS tape. The viewers will pay
nothing for the service; Redgate in - 75
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stead sells the service to large com-
puter companies for $25,000 per
hour. Lotus  and DEC have ex-
pressed interest.

The Multimedia PC Marketing
Council has upgraded the "base-
line" spec for a multimedia PC to
include a 386SX. The original ver-
sion specified a 10 -MHz 286, which
simply didn't provide enough horse-
power to run serious applications. In
addition, the rapid infusion of 386
technology into general buying hab-
its makes 286 compatibility less of
an obstacle than it once was.

Apple has released a multimedia
extension to its System 7.0 soft-
ware. It's called QuickTime, and it
provides developers with a standard
software architecture for integrating
time -variant data (sound, video, ani-
mation). In introducing the product,
Apple CEO John Sculley said that
QuickTime will be the major legacy
from his tenure at Apple-more im-
portant even than the Macintosh.

The QuickTime architecture in-
cludes four components: system
software, file formats, compres-
sion/decompression technology,
and user -interface standards. Apple
hopes it will become a cross -plat-
form standard with support for Mac,
DOS, Windows, UNIX, Silicon
Graphics, DEC, and Cray systems.
The video format is 160 .x 120 pix-
els, running at 15 frames per sec-
ond. That's obviously no competi-
tion for broadcast -quality video
(BQV); Apple hopes that the stan-
dard will evolve to accommodate
more powerful hardware that can
support BQV.

Apple has announced a Quick -
Time "player" that will allow PC -
based Windows users to experi-
ence QuickTime movies. (Corel
Systems, of CorelDraw fame, wrote
the file -format translator.) In addi-
tion, Microsoft has announced sup-
port for QuickTime; add -ins for the
Mac versions of Excel and Word will
allow end -users to build simple
movies within the respective ap-
plications. You could use this tech-
nology to combine a series of
spreadsheets into an animated
demonstration of how sales are
projected to grow.

In response, IBM quickly demon-
strated technology with twice the

80 resolution and the same frame rate.

Naturally it runs under OS/2 2.0.
One demo showed how advanced
features of OS/2 allowed several
program processes to control sepa-
rate halves of a duet in sync.

Product watch
The Dycam Digital Still Camera

Model 1 is the first of a new breed of
all -electronic snapshot takers. The
Dycam is an easy -to -use, light-
weight, hand-held camera that al-
lows you to take as many as 32
pictures, then upload them to your
PC or Mac for bit -map editing or
desktop publishing. (Logitech mar-
kets a nearly identical version under
its own name.)

Despite flawed installation in-
structions, getting the Dycam going
is easy. Attach a base mount to the
main unit and plug in a wall -mount
charger. When the LED starts blink-
ing, the battery is fully charged.
Then it's just point, shoot, and up-
load the images to your PC via an
RS -232 port.

The Dycam comes with control
software for both PC and Mac; I

tested the PC version, which actu-
ally comes with both Windows and
DOS versions. I found the Windows
version unstable, due to frequent
UAE's (Unexplainable, uninten-
tional, unwanted Application Er-
rors); consequently I worked mostly
with the DOS version.

The DOS -based software works
pretty well. The main screen con-
sists of a series of "thumbnails,"
miniature versions of each image.
To view an enlarged version, use the
arrow keys to highlight the desired
image, press Enter, and the soft-
ware downloads, decompresses,
and displays the complete image;
the whole process takes about 10
seconds per shot, depending on
system speed.

Documentation is both clear and
brief and it includes both Mac and
PC instructions in one booklet; the
software includes on-line help in the
form of brief summaries of key-
stroke options.

The camera can operate in two
modes, regular and tripod. Unfor-
tunately, to switch modes you must
download different software to the
camera, a process that takes about
45 seconds. In regular mode, you
just point and shoot; the camera

determines shutter speed and
whether to use the flash. Tripod
mode allows you to set the shutter
speed manually, from 1 to 640 milli-
seconds. Shutter bugs would prob-
ably prefer to set shutter speed in
familiar inverse time units (1/t, e.g.,
1/60, 1/30, etc.). There's no way to
attach a standard remote shutter re-
lease, but you can take a picture
from the keyboard (Alt -T).

The software allows you to save
images to disk in a variety of for-
mats', including EPS, TIFF, PCX, a
proprietary Dycam format, and
others. The software provides some
ability to adjust image contrast and
brightness, but for optimal results
you'll want to use a third -party tool
(e.g., PhotoShop). When the cam-
era is full, you will have to clear it out
(Alt -C) to make room for more, and
you cannot selectively delete pic-
tures from memory. Although the
camera maintains a time/date
clock, you cannot include a time/
date stamp as part of the image.

When I first learned of the
Dycam, I thought it would be an
ideal way to develop product and
screen shots for the magazine. Un-
fortunately, that will not be feasible.
The problem is not limitations with
the software, but the optics. The
lens system provides image quality
comparable to a $20 instant cam-
era-but the Dycam lists for almost
$1000. The CCD provides a total
resolution of 376 x 240 pixels,
which is less than found in a TV. It
compensates by providing 256 lev-
els of gray, which definitely helps,
because the eye responds better to
variation in tone and color than to
absolute resolution. Even the best
shots, however, come out grainy.
Shots of people generally fare bet-
ter than inanimate objects.

Add-on lenses are available, in-
cluding wide-angle, telephoto, and
macro (close-up). Other accesso-
ries include an adapter for 12 -volt
auto operation.

Despite its limitations, the
Dycam opens a world of pos-
sibilities for users who don't need
publication quality. For example, a
real estate agent could publish
house shots to give prospective cli-
ents some idea of layout. Schools
could create classroom newslet-
ters.



Dycam is to be commended for
being first to market with an all -elec-
tronic digital camera. An improved
optic system, faster software, and
more reliable Windows operation
would make it a must -have item for
professional desktop publishers.
Keep your eye on this one. If you're
interested, contact Dycam, Inc.,
9588 Topanga Canyon Blvd.,
Chatsworth, CA 91311 (818)
998-8008.

News bits
Slate Corporation is a technology

leader in the fledgling Pen -comput-
ing market. Two officers of the com-
pany, Dan Bricklin and Bob
Frankston, designed the first
spreadsheet for personal comput-
ers, VisiCalc. The dynamic duo is at
it again, with a pen -based
spreadsheet called At -Hand. At -
Hand reads and writes 1-2-3 and
Excel files, and runs under the Pen -
Point operating system. It's sched-
uled to ship in the second quarter.

After several false starts with por-
table and notebook PC's, the new
IBM is trying a new tack. Big Blue
just bought a 6% chunk of the
French company, Groupe Bull,
which owns Zenith Data Systems.
The deal provides the rights for
IBM to sell ZDS portalbles, and
will give Groupe Bull access to
IBM's RISC technology. The deal
also provides for swapping micro-
processor technology; one report
indicates that GB will join IBM, Ap-
ple, and Motorola in developing the
PowerPC, part of last summer's ac-
cord between IBM and Apple.

Worried about Japanese en-
croachment on American markets?
Maybe it's time to start learning how
to deal with them on their own
terms-literally. A company called
BayWare (415-949-3190) has intro-
duced a Windows -based program
that the company claims can teach
the essence of Japanese in four to
eight weeks, by studying only an
hour per day. Power Japanese

was developed using my favorite
multimedia authoring system, Tool -
Book, and it includes an audio out-
put device that connects to a
standard parallel port. The device,
which is housed in the connector
shell, contains an 8 -bit D/A convert-
er and it can drive headphones or an
audio amplifier. Software includes
2000 files of native Japanese
speech, animated writing se-
quences, and a set of progressive
lessons. The company plans to re-
lease versions in French, Spanish,
German, and advanced Japanese.

Big -bucks consumer -oriented ad-
vertising is becoming the rule in the
PC business. You've probably seen
Inters flashy "Vacancy" ads on ca-
ble. Now Microsoft is gearing up for
a $30 million Windows pro-
motion, including $8 million for TV
spots alone. 1992 is going to be
remembered in the PC industry as
the year the battle for graphical op-
erating environments became really
down and dirty. R -E

Over 750,000 readers of earlier
editions of

The
Forrest
Mims
Engineer's
Notebook

agree-nobody
knows practical IC applications
like Forrest Mims! This newly -
revised edition contains hundreds
of proven, tested circuits-hand-
drawn by Forrest -using today's
most popular linear, TTL, and
CMOS ICs. Forrest gives you full
data for each device and circuit-
pin numbers, logic tables, supply
voltages, and signal waveforms-
so you can quickly duplicate each
circuit. There's also practical in-
formation on construction meth-
ods, troubleshooting, and inter-
facing different IC families. If you
work with ICs you gotta get this
book!

Only $14.95 at bookstores or electronic
parts dealers. Or order direct from
High Text! Add $3 shipping ($4 to Canada,
$5 elsewhere). CA please add sales tax.
U.S. funds only please.

VCC

-i21t Miramar Road
sniin

0_, o., , San Dingo. CA 92121

Laiz

O
cc

Your Ticket To
sr Ai i1.11,rQQ77
Over 28,000 technicians have gained admit-
tance worldwide as certified professionals.
Let your ticket start opening doors for you.
ISCET offers Journeyman certification in
Consumer Electronics, Industrial, Medical,
Communications, Radar, Computer and
Video. For more information, contact the
International Society of Certified Electro-
nics Technicians, 2708 West Berry Street.
Fort Worth, TX 76109; (817) 921-9101.
Name

Address

City

State Zip

Send material about ISCET and
becoming certified.
Send one "Study Guide for the
Associate Level CET Test." En -

Lclosed is $10 (inc. postage).
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DRAWING BOARD
One step backward to automotive

regulators and two steps forward to our oscilloscope.

ROBERT GROSSBLATT

Just when I thought we had
driven in the final nail on the
whole business of auto-

motive charging systems, I got a
letter with some stuff in it that I have
to pass on. Even though we spent all
our time talking about alternator -
based systems, there was a lot of
mail from people who had gener-
ators. The voltage regulators we de-
signed were specifically aimed at
alternators but a regulator is still a
regulator is still a regulator and, if
you give it some thought, the one
we designed can be used with a
generator as well.

The most important factor in
modifying the design is to realize
that regulators for generator have to
handle much larger amounts of cur-
rent and because of that, our exist-
ing circuit can't drive the generator
directly. The standard way to do deal
with this is to use relays and that's
exactly what was done by Craig
Shippee, a reader from Bridgewater,
Massachusetts who sent his design
to me in the mail.

His circuit, shown in Fig. 1, does
several interesting things. First, the
basic design is the one we did for an
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alternator with a pulled -up field (one
side of the alternator's field wind-
ings are hard wired to the positive
side of the battery) but the gener-
ator is set up with a grounded field
(one side of the field hard wired to
ground). The other interesting part
of the design is that it uses only one
DPDT relay instead of the two or
three relays found in standard gen-
erator regulators.

Craig's circuit is a classic exam-
ple of what happens when need
comes up against ingenuity and ex-
perimentation. He said that he
couldn't give me the exact specifi-
cations on the relay he used be-
cause he salvaged an old 30 -amp
light relay from a dead truck. The
relay opens when the regulator
doesn't want it to charge the bat-
tery, and the 40 -amp diode makes
sure there's no backflow of current
from the battery to the generator.

If you're going to use the circuit,
make sure the relay is rated high
enough to handle the maximum out-
put current of the generator and
tweak the 500 -ohm potentiometer
to get the cut -in point that's best for
your system. Craig is using the cir-

 * V

40A50 V
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FIG. 1-A REGULATOR FOR A GENERATOR has to handle a lot of current, so a relay
82 must be used.

cuit on a tractor but there's no rea-
son why it can't be used with any
generator -based automotive elec-
trical system.
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FIG. 2-TO EXPAND THE VERTICAL dis-
play to twenty elements we'll have to add
a second LM3914 to the circuit. The
3914's were designed to be easily cas-
caded.
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Some good thinking went into the
modification and, in the words of
Jimmy Hatlo, a "Tip of the Hat" to
Craig Shippee for a good job, a
great letter, and taking the time to
pass it on. Let me hear some more
from you.

But back to the scope.
The next step we have to take is

to expand the vertical display to the
full twenty elements we specified in
the design criteria. Since we're
using an LM3914 as the LED driver,
we'll have to add a second chip to
the circuit. The 3914's were de-
signed with that in mind, so it
doesn't take much though to string
two (or more) of them together.

The circuit for doing that is shown
in Fig. 2. While the actual wiring is
simple, there are a few points that
should be made a bit clearer. I'll also
mention here that all of that informa-
tion (and a lot more) can be gotten
from the 3914's data sheet. One of
the most important things when
you're designing circuits is to be
absolutely familiar with the compo-

model WS -10
Windstation

$129.50

PLUG INTO

THE WEATHER!
The WS -10 Windstation roof -top sensor plugs

directly into the PC Game Port. It sends
you immediate measurements of your local

weather patterns. Wind speed, direction and

gust value data are continuously displayed.

Outside temperature, 24 hour extremes and

wind chill values are optional.

Months of information can be

stored for viewing, plotting
and analysis. To plug into the

weather, call the order line:

1.800 '992'8110
109

WeatherPort
12036NevadaCity.Hwy.

Grass Valley, CA 95945

(916) 274-8100

Fax (916) 273-6429

CIRCLE 186 ON FREE INFORMATION CARD

nents on the board. It's okay to dis-
cover things by accident but only if
you then take the time to figure out
what happened and why. You can't
control what you don't understand.

There are four ways the 3914 can
be set to operate: single -chip dot,
single -chip bar, cascaded dot, and
cascaded bar. In order for the 3914
to reliably know what mode to work
in (dot or bar) when two or more
chips are cascaded for an expanded
display, its internal mode -select am-
plifier has to watch the state of three
OM MODE SELECT (pin 9), +V (pin 3),
and the cathode of LED9 on pin 11.

That last piece of information-
the state of pin 11-is critical only
when you're doing an expanded dot
display. Remember that having a dot
display means you want to have only
one out of twenty LED's on at any
one time. The 3914 controlling
LED11-LED20 has to know for
sure when one of the earlier LED's
is being lit. The circuit in Fig. 2 has
the MODE CONTROL pin of the first
3914 connected to the first LED
output (pin 1) of the second 3914.
That's because when the input sig-
nal is driving one of the second bank
of LED's (12-20), there will always
be some voltage at pin 1. It may not
be enough to light the LED but it will
be enough to turn off the LED's in
the first 3914. As a result of that, the
last LED on the first 3914 will always
be turned off when any of the LED's
on the second 3914 are being lit.

The same sort of reasoning ap-
plies to what keeps the second
3914 from lighting an LED when the
input voltage to the whole circuit is
in the range of the first 3914. In that
case, however, the control for the
second 3914 is being provided by
the voltage on pin 11.

In order for the circuit to be as
linear as possible and have each of
the LED's indicate equal increments
in input voltage, you have to be care-
ful about the reference voltage for
each chip. The IC has an internal
reference -voltage generator and,
even though it can be configured to
provide different voltages, we're
using it in the plain vanilla mode to
generate a 1.2 -volt reference. On
the second IC in the chain, we have
to set the reference voltage a bit
higher. Remember that the first
3914 has to respond to input signals

from 0 to 1.2 volts while the second
3914 has to respond to input signals
in the range of 1.2 to 2.4 volts.

That sounds more difficult than it
really is. All we have to do is use the
voltage at the top end of the com-
parator chain in the first 3914 as the
low voltage for the bottom end of
the second 3914. By doing that, the
absolute working -voltage range for
the second 3914 will be 1.2 volts
higher than the first one, or 1.2 to
2.4 volts.

This isn't quite the end of the sto-
ry because we have to give some
thought to LED current as well. The
drive current for the LED's is deter-
mined by the voltage from the +V
rail on one side and the IC's refer-
ence voltage on the other side.
There's a ratio of about ten -to -one
between the current for each of the
LED's and the current drawn from
the reference voltage at pin 7. Since
the second 3914 is working with a
reference voltage twice as high as
the first 3914, we have to adjust the
value of the resistor on the second
3914. A simple application of Ohm's
law tells us that if we have twice the
voltage but want the same amount
of current, we have to double the
value of the resistor. Since we used
about 1K on the first 3914, we have
to use a 2K resistor on the second
one.

Before we turn away from the
3914, let me repeat that while it's a
relatively simple chip to use, there's
more going on inside it than you
imagine. The only way you'll ever be
able to get a good handle on using it
is to work your way through the in-
formation in the data sheet. The way
to do that is to call or write the folks
at National Semiconductor (2900
Semiconductor Drive, Santa Clara,
CA 95052-8090, 408-721-5000)
and ask for the data sheet.

The complete schematic for the
scope so far is shown in Fig. 3. Just
about the only thing we have to add
to it is an input amp and a pad ar-
rangement to prescale the input
voltages. The time has also come
for us to deal with some of the me-
chanical problems in the scope-
mainly the wiring of the display.
While it's certainly not impossible to
hand wire four hundred LED's, it's a
lot easier to use a commercially
available multi -LED module. R -E



BUYER'S MART
FOR SALE

LAND/General mobile radios, CB's, scanners,
radar detectors, auto alarms, marine trans-
ceivers catalog $2.00, RAYS, Box 14862RE, Ft.
Worth, TX 76117-0862.

CABLE TV converters: Jerrold, Oak, Scientific
Atlantic, Zenith & many others. "New MTS" stereo
add-on: mute & volume. Ideal for 400 and 450
owners! 1 (800) 826-7623, Amex, Visa, M/C ac-
cepted. B & B INC., 4030 Beau -D -Rue Drive,
Eagan, MN 55122.

CLASSIFIED AD ORDER FORM

To run your own classified ad, put one word on each of the lines below and send this form along with your check to:

Radio -Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, NY 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $25.00.
( ) Plans/Kits ( ) Business Opportunities ( ) For Sale

)( Education/Instruction ( ) Wanted ( ) Satellite Television
( )

Special Category: $25.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made unless you clearly print or type your
copy.) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

3

8

1 2 4 5

6 7 9 10

11 12 13 14 15 ($46.50)

16 ($49.60) 17 ($52.70) 18 ($55.80) 19 ($58.90) 20 ($62.00)

21 ($65.10) 22 ($68.20) 23 ($71.30) 24 ($74.40) 25 ($77.50)

26 ($80.60) 27 ($83.70) 28 ($86.80) 29 ($89.90) 30 ($93.00)

31 ($96.10) 32 ($99.20) 33 ($102.30) 34 ($105.40) 35 ($108.50)

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

Card Number Expiration Date

Please Print Name Signature

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$3.10 per word prepaid (no charge for zip code)... MINIMUM 15 WORDS. 5% discount for same ad in 6
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for
individuals who want to buy or sell a personal item) $2.50 per word, prepaid.... no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 558
per word additional. Entire ad in boldface, $3,70 per word. TINT SCREEN BEHIND ENTIRE AD: $3.85 per
word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $4.50 per word. EXPANDED
TYPE AD: $4.70 per word prepaid. Entire ad in boldface, $5.60 per word. TINT SCREEN BEHIND ENTIRE
EXPANDED TYPE AD: $5.90 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS
ALL BOLD FACE AD: $6.80 per word. DISPLAY ADS: 1" 21/4"-$410.00; 2" x 21/4"-$820.00; 3" x
21/4"-$1230.00. General Information: Frequency rates and prepayment discounts are available. ALL
COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS USING P.O. BOX ADDRESS WILL
NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT ADDRESS
AND PHONE NUMBER. Copy to be in our hands on the 5th of the third month preceding the date of the
issue (i e , Aug. issue copy must be received by May 5th). When normal closing date falls on Saturday,
Sunday or Holiday, issue closes on preceding working day. Send for the classified brochure. Circle Number
49 on the Free Information Card.

RESTRICTED technical information: Electronic
surveillance, schematics, locksmithing, covert
sciences, hacking, etc. Huge selection. Free
brochures. MENTOR -Z, Drawer 1549, Asbury
Park, NJ 07712.

TUBES: "oldest," "latest." Parts and schematics.
SASE for lists. STEINMETZ, 7519 Maplewood
Ave., R.E., Hammond, IN 46324.

FREE CATALOG
FAMOUS "FIRESTIK" BRAND CB ANTENNAS

AND ACCESSORIES. QUALITY PRODUCTS
FOR THE SERIOUS CB'er. SINCE 1962

FIRESTIK ANTENNA COMPANY
2614 EAST ADAMS

PHOENIX, ARIZONA 85034

ELECTRONIC parts, kits, and supplies to
make printed circuit boards. Free catalog, THE
CIRCUIT CONNECTION, 39 East Fullerton, Ad-
dison IL 60101. (708) 832-3570.

PRINTED circuit boards. High quality manufac-
turer of single, double sided, and multilayer
boards. Services include photoplotting, prototype,
and production manufacturing. Contact our sales
department for information and quotes. CAPITAL
CIRCUITS, 1214 Capitol, Addison, IL 60101. (708)
628-0715, Fax: (708) 628-8278, Modem (708)
628-9282.

CLOCK, 1-32MHz variable square wave gener-
ator. Request specs, price. TROLEX, 1292
Meams Rd., Warminster, PA 18974.

Quality Microwave TV Antennas
-'. WIRELESS CABLE - IFTS - MMDS - Amateur TV

Ultra High Gain 50db(*)  Tuneable 1.9 to 2.7 Ghz.
 55-Channe! Dish System $199.95
 36 -Channel Dish System $149.95
 20 -Channel Dish System $124.95

....,anal Commerc,al And Ame^ra -5. snowni Add S50 00
: Antennas Components - Tuning Available

,twine SASE ''FREE

PHILLIPS -TECH ELECTRONICS
Dish System RAI Box 8533  Scottsdale, AZ 85252

LIFETIME (602) 947-7700 (S3.00 Credit ad phone orders)
WARRANTY MasterCard  visa  American Express  COOT  Quantity Pricing

OSCILLOSCOPE 50 MHz, Hewlett-Packard, sol-
id state calibrated, manual $290.00 1 (800)
835-8335 X-159.

CABLE TV Equipment. Most type available.
Special: Oak M35B $39.95. No catalog. COD or-
ders only. 1 (800) 822-9955.

FIBER optics kits, Experimenters $24.50,
Datalink w/PCB $36.25, HILL ELECTRONICS,
Box 47103, Phoenix, AZ 85068-7103.

IMPOSSIBLE cable systems. New user program-
mable units authorize any or all features of Pi-
oneer or Jerrold descramblers. TAKE CONTROL,
1 (800) 968-4041.

TUBES, new, up to 90% off, SASE, KIRBY, 298
West Carmel Drive, Carmel, IN 46032.

CB RADIO OWNERS!
We specialize in a wide variety of technical
information, parts and services for CB radios.
10 -Meter and FM conversion kits, repair books,
plans, high-performance accessories. Thousands
of satisfied customers since 1976! Catalog $2.

CBC INTERNATIONAL
P O. BOX 31500RE, PHOENIX, AZ 85046
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A Monumental Selection
Test/Measurement and Prototype Equipment

Jameco Solderless Breadboards
V / W

/A ,

e.

Jameco's long-lasting breadboards feature screen -printed color coordinates and are
suitable for many kinds of prototyping and circuit design. Larger models feature a
heavy-duty aluminum backing with voltage and grounding posts.

Part Dim. Contact
No. L" x W" Points

JE21 3.25 x 2.125 400
JE23 6.50 x 2.125 830
JE24 6.50 x 3.125 1,360

Binding Part Dim. Contact Binding
Posts Price No. L" x W" Points Posts Price

o $4.95 JE25 6.500 x 4.25 1,660
0 6.95 JE26 6.875 x 5.75 2,390
2 12.95 JE27 7.250 x 7.50 3,220

51 -Piece Electronic Tool Kit
Tools Included in Kin
 10' measuring tape
 5.25" needle nose pliers
 Utility components box
 6" long tweezers
 8 piece hex key wrench set
 7' brush and scraper
 Digital Multimeter
 Utility knife with extra blade
 6 piece precision screwdriver set
 7' fine point probe
 Round needle file
 6 Slotted & 4 Phillips screwdrivers
 7" slotted probe
 Flat needle file
 4.5" diagonal cutting pliers
 5.25" Bent needle nose pliers
 Soldering stand
 Rosin core solder
 5.25" Flat nose pliers
 30 Watt soldering iron
 5.5" Stainless steel scissors
 Desoldering pump
 6" adjustable wrench
 Carrying case

MS305 $119.95

JAMECO®
ELECTRONIC COMPONENTS

COMPUTER PRODUCTS

24 Hour Toll -Free Order Hotline
1.800.831  4242

*51 Please refer to
Mail Key 2

when
ordering

3 $17.95
4 22.95
4 31.95

National and Intel
Databooks

400026 National General Purpose
Linear Devices Databook 19.95

400039 National Logic Databook 19.95

400015 National Data Acquisition
Linear Devices Databook 1 1.95

400104 National Special Purpose
Linear Devices Databook 11.95

400044 National LS/S/TTL
Databook 14.95

230843 Intel Memory Databook 24.95

270645 Intel Embedded Controller
Processors Databook 24.95

Additional Databooks available!

Metex Digital Multimeters
 Handheld, high accuracy  AC/DC voltage, AC/DC

current, resistance, diodes, continuity, transistor hFE
(except M3900)

 Manual ranging w/overload protection
 Comes with probes, batteries, case and manual
M3650 & M4650 only:
 Also measures frequency and capacitance
M3800 3.5 Digit Multimeter $39.95
M3610 3.5 Digit Multimeter $59.95
M3900 3.5 Digit Multimeter

with Tach/Dwell $59.95
M3650 3.5 Digit Multimeter w/Frequency

& Capacitance $74.95
M4650 4.5 Digit w/Frequency & Capacitance

& Data Hold Switch $99.95

Jameco IC Test Clip Series
 Test Clips are designed for temporary

connections to DIP package components
 Heavy-duty spring loaded hinge provides

positive contact
Part No. Description Price
JTC16 16 -pin (for 8, 14 & 16 -pin ICs) $5.95
JTC20 20 -pin (for 18 & 20 -pin ICs) 6.95
JTC24 24 -pin

JTC28 28 -pin

.99555JTC40 40 -pin

E(E)PROM Programmer
1 Socket 16K-1Meg

 Built-in Normal, Intelligent I&II, and
Quick -pulse algorithms  XP6000A
needed for operation  Software included

XP6001 $119.95
XP6000A Adapter Card $29.95

M4650

UVP EPROM Eraser

 Erases all EPROM's  Erases 1 chip in
15 minutes and 8 chips in 21 min

 UV intensity: 6800 UW/CM2

DE4 $89.95

EPROMs - for your programming needs
Part No. Price Part No. Price Part No. Price

TMS2516 $4.25 2764-25 $3.75 27256-20 $4.95
TMS2532A 6.95 2764A-20 3.75 27256-25 4.49
TMS2564 5.95 2764A-25 3.19 27C256-15 5.95
TMS2716 5.95 27064-15 3.95 27C256-20 4.95
1702A 3.95 27C64-25 3.25 27C256-25 4.25
2708 4.75 271280TP 2.49 275120TP 4.95
2716 3.39 27128-20 7.95 27512-20 6.75
2716-1 3.75 27128-25 7.75 27512-25 5.95
27C16 4.25 27128A-15 4.95 27C512-15 6.75
2732 4.95 27128A-20 4.49 27C512-20 6.49
2732A-20 4.49 27128A-25 3.75 27C512-25 5.95
2732A-25 3.49 27C128-15 5.75 27C010-15 9.95
2732A-45 2.95 27C128-25 7.95 27CO20-15 17.95
27C32 4.75 272560TP 3.75 27CO20-20 15.95
2764-20 3.95 27256-15 5.49 68766-35 4.95

 Partial Listing  Over 4000 Electronic
and Computer Components in Stock!
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at Competitive Prices
Computer Upgrade Products and Electronic Components

Upgrade your existing computer system! Jameco will help you upgrade easily and economically.

Jameco 80386SX Motherboard
 16MHz processing speed
 Baby motherboard (8.5"x13")
 Zero or one wait state operation
 Supports up to 16MB of RAM
 Intel 80387SX/compatible math coprocessor socket
 AMI BIOS
 Six 16 -bit and two 8 -bit expansion bus slots
 One-year Warranty

JE3616SN $299.95

Jameco IBM Compatible Power Supplies
JE1030:
 Output: +5V @ 15A, -5V @ 0.5A,

+12V @ 5.5A, -12V @ 0.5A
 150 Watt
 110/220V switchable
 Built-in fan
 Size: 9.5"L x 5.5"W x 4.625"H
 One-year Warranty

JE1036:
 Output: +5V @ 20A, -5V @ 0.5A,

+12V @ 8A, -12V @ 0.5A 7.43.

 200 Watt
 110/220V switchable
 Built-in fan
 Size: 6.5"L x 5.88"W x 6"H
 One-year Warranty

JE1030 150 Watt PC/XT Power Supply

JE1036 200 Watt AT Power Supply
$69.95
$89.95

Additional power
supplies available!

Integrated Circuits*
Part No. 1-9 10+

74LS00 $.25 $.15
741S02 25 .15
74LSO4 25 .15
74LS08 29 .19
741S14 39 .29
74LS30 25 .15
74LS32 25 .15
74LS74 29 .19
74LS76 39 .29
741S86 25 .15
74LS112 35 .25
74LS123 39 .29
74LS138 39 .29
74LS175 39 .29
74LS193 59 .49
74LS244 69 .59
7415245 69 .59
74LS373 69 .59
741.5374 69 .59

Linear ICs
Part No. 1-9 10+

TL082CP $.59 $.49
LM317T 65 .55
LM324N 35 .29
LM336Z 1.05 .95
LM339N 39 .35
NE555V 29 .25
1.214556N 49 .39
LM723CN 49 .39
1.114741CN 29 .25
1/111458N 35 .29
LM1488N 45 .39
LM1489N 45 .39
ULN2003A 69 .59
LM3914N 1.95 1.75
NE5532 1.19 1.09
7805T 45 .41
7812T 45 .41

" Call for a complete listing of ICs

Memory
Part No. Function Price

41256-120 256K DIP 12Ons $1.79

41256-150 256K DIP 150ns 1.69

511000P-80 1MB DIP 80n 5.99

511000P-10 1MB DIP 100ns 5.49

41256A9A-10 256K SIPP 100ns 18.95

41256A9B-80 256K SIMM SOns 20.95
421000A9A-80 1MB SIPP 8Ons 54.95

421000A9B-80 I MB SIMM 8Ons

Miscellaneous
Components*

Potentiometers
Values available (insert ohms into space marked

"/CX"):

5000, 1K, 5K, 10K, 20K, 50K, 100K, 1MEG

43PXX 3/4 Watt,15 Turn $.99
63PXX 1/2 Watt, 1 Turn 89

Transistors And Diodes
PN2222
PN2907
1N4004
2N2222A
1N4735
2N3904

$.12
.12
.10
.25
.25
.12

1N751
C106B1
2N4401
1N4148
2N3055
1N270

$.15
.65
.15
.07
.69
.25

Switches
JMT123 SPDT, On -On (Toggle) $1.15
206-8 SPST, 16 -pin (DIP) 1.09
MPC121 SPDT,

On -Off -On (Toggle) 1.19
MS102 SPST, Momentary

(Push -Button) 39
*Additional components available

Fujitsu 101 -Key Enhanced Keyboard
This keyboard features 12 function keys, separate cursor and numeric keys.

 IBM PC/XT/AT and compatible computers
 Automatically switches between XT or AT
 LED Indicators for Num Lock, Caps

Lock, and Scroll Lock
 Tactile Feedback
 Manual included One-year Warranty

FKB4700

4J Many more
14 Upgrade Products

available!

11111414Regt
a 2
+81

*Meld AM

$79.95

Toshiba 1.44MB 3.5"
Internal Floppy Disk Drive

 IBM PC/XT/AT and compatibles
 Compatible with DOS versions 3.3 or higher
 Includes all necessary installation hardware
 1.44MB formatted high density mode
 720KB formatted low density mode
 Size: 1"H x 4"W x 5.9"D (actual drive size)
 One-year Manufacturer's Warranty

356KU $99.95

Connectors
Part No. Description

DB25P Male, 25 -pin
DB25S Female, 25 -pin
DB25H Hood
DB25MH Metal Hood

LEDs
XC209R T1, (Red)
XC556G T1 3/4, (Green)
XC556R T1 3/4, (Red)
XC556Y T1 3/4, (Yellow)

Price

$.65
.75
.39

1.35

$.14
.16
.12
.16

Call or Write for a

FREE 90 -Page
1992 Catalog!
24 -Hour Toll -Free Order Hotline:

IC Sockets
Low Profile Wire Wrap(Gokil Level #2

8LP
14LP
16LP
24LP
28LP
40LP

$.10
.11
.12
.19
.22
.28

8WW
14WW
16WW
24WW
28WW
40WW

18008314242
JAM ECO

ELECTRONIC COMPONENTS

COMPUTER PRODUCTS

1355 Shoreway Road
Belmont, CA 94002

$.49
.69
.79

1.15
1.39
1.89

Mention
Mail Key

2

$30.00 Minimum Order

FAX: 18002376948(Dom.flo

FAX: 4155922503(lin...u..1)
BBS Support: 4156379025
Technical Support:18008310084

ServiceDirectTm:18008318020
CA Residents please add applicable sales tax

ESEI Shipping, handling and The following services are available
insurance are additional. through 4155928097 from 7AM -

Terms: Prices subject to change without notice. 5PM P.S.T.:  International Sales
Items subject to availability and prior sale.

Complete list of terms/warranties is available upon request.

01992lamer° 5/92

 Customer Service
 Credit Department
 All Other Inquiries
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WIRELESS CABLE RECEIVERS 1.9 TO 2.7 GHz

VISAIMCIAME X

30 CH PARABOLIC DISH SYSTEM $173.90
30 CH ROD ANTENNA SYSTEM $193.90
30 CH CRYSTAL CONTROLLED SYSTEM $294.95

SUN MICROWAVE INT'L. INC.

P.O. BOX #34522

PHOENIX, AZ. 85867

16021 230.1215

OUANTITT DISCOUNTS

ORDERS ONLY 1-80174114.4190 CODE 9793

SEND $1.00 FOR

CATALOG ON THESE

AND OTHER FINE

VIDEO PRODUCTS

T.V. notch filters, phone recording equipment, bro-
chure $1.00. MICRO THinc. Box 63/6025, Mar-
gate, FL 33063. (305) 752-9202.

CIRCUIT Boards- Complete printed circuit fab-
rication from single sided to production multi -
layers. Twenty-four hour turnaround available.
CIRCUIT CENTER, PO Box 128, Addison, IL
60101. (708) 543-0671.

OUR monthly picture flyer lists quality surplus
parts at low prices. Send today for yours. STAR-
TRONICS, Box 683, McMinnville, OR 97128.

CABLE 1 DESCRANIBLERS
BEST BUYS BEST SERVICE

BULLET PROOF N TESTED
WANT TO BUY:
TOCOM, SA 8590,DPV7212
Mutt be reasonable price.

Call For Your Wholesale
Catalog or Send $1.00 TO: Dealer. Wanted

Multi -Vision (402)331.3228 8 0 0 -8 3 5 - 2 3 3 0
ElectronIcstm 2730 S0.123rd Ct.M126 Omaha, NE 68144

DESCRAMBLERS cable TV converters, lowest
prices, guaranteed, best quality, all types avail-
able, CNC CONCEPTS, INC., Box 34503, Min-
neapolis, MN 55434. 1 (800) 535-1843.

CABLE DESCRAMBLERS
Converters Remote Controls Descramblers more

#EX192

All major brands carried
*JERROLD, *TOCOM, *ZENITH
*GENERAL INSTRUMENTS
*SCIENTIFIC ATLANTA, *OAK
*HAMLIN, *EAGLE, *PIONEER
7th Year in business. Thank You
Member of Omaha Chamber of Commerce
1 Year warranty on new equipment
30 Day money back guarantee
Orders shipped from stock within 24 hours

CALL TODAY FOR A FREE CATALOG

1-800-624-1150
C.O.D.

ACA
4,3 14:0-2ELECTRONICSV

875 SO. 72nd St

'4014 cog>
Omaha, NE 68114

JERROLD, Tocom and Zenith "test" chips.
Fully activates unit. $50.00. Cable de -
scramblers from $40.00. Orders 1 (800)
452-7090. Information (310) 867-0081.

AFFORDABLE Diode lasers! Our small laser
head (1.4" x 1.8") snaps right on top of a 9V
battery. Includes drive electronics, collimat-
ing lens, & adjustable output power. Visible
@670nm: 3mW (TOLD9200) $79.95, or 5mW
(TOLD9211) $99.95. Detailed plans only -
$9.9 5. SECURICOM, PO Box 5 2 2 7,
Chatsworth, CA 91313-5227. S/H $3.75 (818)
710-0110.

la PRESENTING 4.

CABLE TV
DESCRAMBLERS

er ir lr it STARRING .11 1t

JERROLD, HAMUN, OAK
AND OTHER FAMOUS MANUFACTURERS

 FINEST WARRANTY PROGRAM AVAILABLE
 LOWEST RETAIL /WHOLESALE PRICES IN U.S.
 ORDERS SHIPPED FROM STOCK WITHIN 24 HRS.
 ALL MAJOR CREDIT CARDS ACCEPTED

FOR ALL INFORMATION
1-800-345-8927

PACIFIC CABLE CO., INC.
73251 z Reseda Blvd.. Dept. 2114

Reseda. CA 91335

80C52 -Basic microcontroller board. Basic inter-
preter, 32K RAM, 16K Eprom, Eprom programmer,
RS232, expansion connector. Bare board with
manual, schematics $22.95. 80C52 -Basic micro-
processor chip $25.95. Assembled and tested
$124.95. PROLOGIC DESIGNS, PO Box 19026,
Baltimore, MD 21204.

PHOTOFACT folders under #1400 $5.00. Others
$7.00. Postpaid. LOEB, 414 Chestnut Lane, East
Meadow, NY 11554. (516) 481-4380.

SPEAKER repair. All makes - models. Stereo &
professional. Kits available. Refoaming $18.00.
ATLANTA AUDIO LABS, 1 (800) 568-6971.

ENGINEERING software and hardware, PC/
MSDOS. Circuit design and drawing, PCB
layout, FFT analysis, Mathematics, Circuit
analysis, etc. Data acquisition, generation,
I/O PCB's, etc. Call or write for free catalog.
(614) 491-0832, BSOFT SOFTWARE,
INC., 444 Colton Rd., Columbus, OH
43207.

REMOTE CONTROL KEYCHAIN
Complete wirnini-tranarnittev

and +5 vdc RF reeisiWit
Fully assembled including pita*

to build your own auto alarm
Quantity discounts available

$24.95 chAe,F,r'n'14:Air(%
VISITECT INC. Box 14_158, Ffemont,Ca. 94539
4510) 651-1425 Fax (510) 6 51-8 454

PLANS AND KITS
FASCINATING electronic devices! Dazers!
Lasers! FM/AM/phone transmitters! Detectors!
Kits/assembled! Catalog $2.00. QUANTUM RE-
SEARCH, 16645-113 Avenue, Edmonton, AB.
T5M 2X2.

HOBBY/broadcasting/HAM/CB/surveillance
transmitters, amplifiers, cable TV, science, bugs,
other great projects! Catalog $1.00. PANAXIS,
Box 130-F5, Paradise, CA 95967.

PCB and schematic CAD. $195.00 IBM EGA CGA
Multilayer, rubberband, autovia, NC drill, laser, dot
matrix, plotter, library, Gerber, AUTOSCENE,
10565 Bluebird St., Minneapolis, MN 55433. (612)
757-8584 free demo disk.

REMOVE vBou.'adlstfhlksittantcrl srteemreoov esrecolerld

LEAD Ms, tapes or FM broadcasts. Sing
along with the background music,

VOCALS
Use with any home component
stereo. Additional kit adds reverb to
your voice, then mixes it with music.

Call or write e -assembled boards available.
for free info Weeder Technologies; 14773 Lind -

(513) 444-2276 sey Rd.; Mt. Orab, Ohio 45154.

DESCRAMBLER kits. Complete cable kit $44.95.
Complete satellite kit $49.95. Add $5.00 shipping.
Free brochure. No New York sales. SUMMIT RE,
Box 489, Bronx, NY 10465.

SURVEILLANCE transmitter kits tune from 65
to 305 MHz. Mains powered duplex, telephone,
room, combination telephone/room. Catalog with
Popular Communications, Popular Elec-
tronics and Radio -Electronics book reviews of
"Electronic Eavesdropping Equipment De-
sign," $2.00. SHEFFIELD ELECTRONICS, PO
Box 377785-C, Chicago, IL 60637-7785.

DESCRAMBLING. New secret manual. Build
your own descramblers for cable and subscrip-
tion TV. Instructions, schematics for SSAVI, gated
sync, Sinewave, (HBO, Cinemax, Showtime,
UHF, Adult) $12.95, $2.00 postage.
CABLETRONICS, Box 30502R, Bethesda, MD
20824.

ANTIQUE RADIO CLASSIFIED
Free Sample! S47.

Antique Radio's
Largest Circulation Monthly. Igti)
Articles, Ads & Classifieds.
6 -Month Trial: $15. 1-Yr: $27 ($40 -1st Class).
A.R.C., P.O. Box 802-L9, Carlisle, MA 01741

ANTI -THEFT Alarm, self contained, loud, com-
monly available parts, install in TV, VCR, comput-
er, etc. Plans and instructions. $4.50. TECH-
NICAL SPECIALTIES, PO Box 7216, Riverside,
CA 92513.

EASY to build lethal gas alarm. CO propane natu-
ral $8.00. RGM, Box 2481, Hazelton, PA 18201.

ETCH PCB's yourself, no chemicals, easy, cheap,
full instructions, $2.00, SASE, NICKNAP, PO Box
593, Howell, NJ 07731.

TESLA coil design program for IBM PC! Fan-
tastic, graphic, menu driven. Coils any size!
$24.95. W.C.N., 3283 Belvedere, Riverside, CA
92507.

CABLE TV
DESCRAMBLERS

1-800-582-1114
FREE CATALOG

GUARANTEED BEST PRICES r IMMEDIATE SHIPPING

M.K. ELECTRONICS
OEU4

8362 Pales Blvd. Sode 276 iJ
Pembroke Pines. Fl 33021

DEFEAT videotape anti -copy, PCB PAL instruc-
tions $16.50 w/PH. NORM HOGARTH, 955 NW
Ogden, Bend, OR 97701.

HAND held digital recorder announcer. New
technology permits permanent storage of person-
al recordings and messages. Plans $9.95. Kit
$49.95. Send check or money order to CD&M,
303 Northwoods Drive, Ballground, GA 30107.

TELEPHONE Projects! Automatic recorder inter-
face -$7.00, disable extension phones -$7.00,
phone line being used indicator -$7.00, detect ex-
tension phones -$7.00, FM telephone transmit-
ter -$7.00. Detailed plans include film positive for
making your own prinBox

2308, Seal Beach, CA
90740-1308.

BUY BONDS
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EASY ORDER

1-800-582-4044

LT Series
(Standard Package)

LT Package Dimensions

ESE H EASY FAX

1-800-582-1255

High Quality Based on Innovative Research
Since the development of its original VSIS (V -channeled Substrate Inner Stripe) structure in 1981, Sharp has been known as one
of world leaders in production of laser diodes. Sharp laser diodes -famous for long life and their record of high quality -answer a
wide range of application requirements from optical data files such as magneto -optical disk systems and consumer products like
CD players to medical apparatus and measuring instruments. With features like high power, low noise, short wavelengths and
compact packages, Sharp laser diodes are available in models to satisfy various applications.

Due to popular demand in 1991 -
EasyTech introduces a comprehensive
range of Laser diodes from the industry

leader in laser technology.

Every Sharp Laser Diode is encased in a
high precision hermetic package. A built-

in pm photo diode makes it easy to
control optical power output.

Features:
 Long life, high reliability and an original VSIS structure, featuring a single transverse mode and negligible waste current.
 Wide variety of models to suit an extensive range of applications in the manufacturing or do-it-yourself environment.
 New B (Buried) - VSIS structure incorporating high resistance GaALA5 crystal buried at both sides of the optical waveguide (V -

channel) preventing carriers in the active layer from diffusing from the direction parallel to the active layer, thus dramatically
reducing wasted current not contributing to laser oscillation. This achieves a very low threshold current level of only 25mA.

"Compact and lightweight, essential when giving laser -applied equipment- ike CD players, VD players and laser printers - a small
space saving footprint.

Optical Pwr Output
Wavelength (mW)

Order # 1-9 10+ (nm) Typ. Max. Typical Applications Weight
LT020MC 13.90 12.90 780 3 5 Measuring instruments, Bar code readers 3 oz.
LT022MC 13.90 12.90 780 3 5 CD players, CD-ROMs 3 oz.
LT023MC 16.50 15.50 780 3 5 VD players, Analog devices 3 oz.
LT021MC 55.00 50.00 780 10 15 High-speed laser printers, Medical apparatus 3 oz.
LT010MC 49.00 40.00 810 5 Short -distance optical fiber communications, Measuring instruments 3 oz.

Mr RACK MOUNT CABINETS
Racks B, C. D, E and H feature extruded aluminum handles

MATERIALS
"Front/Rear and Display Panel: Aluminum or E3120E
 Top/Bottom, Side Panel and Chassis: 0.9mm Steel

These industry standard 19" rack mount cabinets are made from .9mm steel, with the front
and rear panels being made from aluminum for easier, custom fitting. The front panel is 1/8"
thick. These cabinets have been finished in gun metal grey and come flat packed, ready for
your final construction. The enclosure has die punched venting. Handles are furnished on
"B" and larger cabinets. These are sturdy, well made commercial quality cabinets and are
sure to make your project look its best. (Please note "Panel" size is the front panel.)

KCT SERIES POWER SUPPLIES

FEATURES
Input Rush Current: <50A peak
"Temperature Range: Operating 0° to 50°C

Storage -25° to +85°C
Insulation Resistance: 10MLI @ 500V
"Breakdown Voltage: AC100V/DC500V per min.
"Automatic over voltage shutdown/fold back protection

Dimensions
Order # Price Output Vac/Amps Watts (HxDxW In.) Weight
KCTO3OFJ1 5.95 +5V@3A/+12V@1/V-12V@aoomA...30...14.17 x 1.77 x 1.89 ...1 lb.
KCTO4OFJ6 6.95 +5V@4A/+12V@1A/-12V@400mA...40...14.17 x 1.77 x 1.89 ...1 lb.

Order # 1-9 10+ Panel Cabinet (HxWxD) Weight
E3120A 36.95 34.95 19" x 1.6875" 1.5" x 16.625' x 9.625" 7.0 lbs.
E3120B 44.95 42.95 19" x 3.4375" 3.25" x 16.625" x 9.625". 7.8 lbs.
E3120C 49.95 47.95 19" x 3.4375" 3.25" x 16.625" x 13.1875" 9.0 lbs.
E3120D 54.95 52.95 19" x 5.1875" 5.0" x 16.625" x 13.1875" 12.0 lbs.
E3120E 59.95 57.95 19" x 5.1875" 5.0" x 16.625" x 16.75" 13.2 lbs.
E3120H 79.95 77.95 19" x 8.6875" 8.5" x 16.625" x 16.75" 18 lbs. VISA

SOLDERLESS PROTOTYPING BOAR
Designer boards for the par

SB830

Features
"Color coordinates for easy recognition
 Insertion wire: 20-29 AWG (0.3 - 0.8 mm)
"Over 10.000 insertion cycles
"Accepts all standard components SB1660

Price Price Dimensions (in.) Dist. Dist. Terminal Terminal Binding
Order # 1-9 10+ L xAlx H Strips Points _ Strips Points Posts
SB200 2.99 2.49
SB400 4.89 4.39
SB630 5.45 4.95
SB830 6.49 5.99
SB1360 12.49 11.99
SB1660 17.45 16.95
SB2390 22.49 21.49
SB3220 31.49 30.49

D

SB3220

6.5 a 0.37 x 0.4 2 100x 2 0 0 0

3.3 x 2.2 x 0.4 2 100 1 300 0

6.5 x 1.4 x 0.4 0 0 1 630 0

6.5 x 2.2 x 0.4 2 200 1 630 0

8.5 x 3.9 x 1.2 1 100 2 1,260 2

8.5 x 5.1 x 1.2 4 400 2 1,260 3
9.1 x 6.9 x 1.2 5 500 3 1,890 4
9.5 x 8.3 x 1.2 7 700 4 2,520 4

7C1-1'
'THE ELECTRONICS SOURCE

2917 Bayview Drive
Fremont, CA 94538

Easy Order: 1-800-582-4044
Easy Fax: 1-800-582-1255

International Fax: 1-510-770-2346
Customer Service: 1-510-770-2345

Monday-Frkay, lam - 5pm (PST)/10am-8pm (EST)

COD -No personal checks, US funds ($5.00 Surcharge)

USPS Ai UPS "V Federal Express Ai Airborne

Add approx. 5% of total for shipping UPS Ground ($3.00 min.).
Actual shipping charges based on weight.

Call or write today for your free copy of our 32 page catalog.
California residents, add appropriate sales too.
12 month warranty on all EasyTech products.

38 day money back guarantee.
We reserve the right to substitute manufacturers.

Prices Arbiters to change without notke.
89
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Be a TV/VCR
Repair Specialist

M ow you can train at home in your spare time for a money-
making career as a TVNCR Repair Specialist. No previous

experience necessary. No need to quit your job or school.
Everything is explained in easy -to -understand language with
plenty of drawings, diagrams and photos. We show you how
to troubleshoot and repair videocassette recorders and TV
sets, how to handle house calls and shop repairs for almost
any make of television or VCR. Tools are included with your
course so you can get "hands-on" practice as you follow your
lessons step by step. Send for free facts about the exciting
opportunities in TVNCR Repair and find out how you can start
making money in this great career. MAIL COUPON TODAY! kss

NM =OM MOW MO MEM .MM MOM MEM MEM MN .111M

SINCE 1890

School of TVNCR Repair, Dept. A0E040
925 Oak Street, Scranton, PA 18515

Please send me lull information and color brochure on how I
can learn TVNCR Repair at home in my spare time. I under-
stand there is no obligation and no salesman will visit me.

Name Ape

Address Apt. #
City/State Zip

LPhone ( )

SATELLITE TV
FREE catalog - Lowest prices worldwide. SKY -
VISION, 1012 Frontier, Fergus Falls, MN 56537. 1
(800) 334-6455. See full page ad the Shopper
section.

VIDEOCIPHER II, descrambling manual. Sche-
matics, video, and audio. Explains DES, Eprom,
CloneMaster, 3Musketeer, Pay -per -view (HBO,
Cinemax, Showtime, Adult, etc.) $16.95, $2.00
postage. Schematics for Videocypher Plus,
$20.00. Schematics for Videocypher 032, $15.00.
Collection of software to copy and alter Eprom
codes, $25.00. CABLETRONICS, Box 30502R,
Bethesda, MD 20824.

DIGITAL SATELLITE imaging system. Receive
pictures from outer space of planet earth! Works
with any IBM compatible computer. Systems as
low as $499.00. Call or write now for free details:
Moonbeam Satellite, 339 Neighborhood Rd.,
Mastic Beach, NY 11951. (516) 281-2669, (516)
281 -8250 -fax.

CABLE TV
DESCRAMBLER LIQUIDATION!

FREE CATALOG!
Hamlin Combos $44, Oak M35B $60 (min. 5), etc.

WEST COAST ELECTRONICS
For Information 818-709-1758

Catalogs & Orders: 800-628-9656

SECRET cable descrambler. Build your own de -
scrambler for less than $11.00, in seven easy
steps. Radio Shack parts list included. Also free
descrambling methods that cost nothing to try!
Send $10.00 to LOUIE WHITE, 2 Marlin, Baytown,
TX 77520.

BEST BY MAIL
Rates: Write National, Box 5, Sarasota, FL 34230

OF INTEREST TO ALL
RETIRE EARLY 1.900-778-3348 CODE AB 5180 Mention
Code ($6.95).
HAIR PROBLEMS? THINNING, FALLING, BREAKING.
Hair Helpers promises results. 1 -800 -4 -HAIR -10.
1,200 HOME BUSINESS: 693 Ways To Save! Send $5.00:
Information, Box 883, White Cloud, MI 49349.

FINANCIAL

Cable TV
Descrambler Kits
Universal Kit $55.00
includes all parts and PC Board. Not included
is the ac adaptor or enclosure.

Tri-Mode Kit $39.00
Includes all parts. PC Board and AC Adaptor. Not
Included is the enclosure.

SB-3 Kit $29.00
includes all pans, PC Board and AC Adaptor. Not
included is the enclosure.

Universal Tutorial $9.95
Includes an in depth study of the tecnonoiogy used
and has troubleshooting hints.

Tri-Mode Tutorial $9.95
Includes a gate by gate study of the circuit and has
troubleshooting hints.

Snooper Stopper $39.00
Protect yourself from descrambler detection and
stop the 'bullet'

Call Toll Free 1-800-258-1134

Visa, MasterCard & COD

M & G Electronics, Inc.
301 Westminister Street
Providence, RI. 02903

SAVE! SAVE! SAVE! Learn How To Reduce Mortgage
Loans By THOUSANDS OF DOLLARS, Cut Rates On Con-
sumer Loans, And Much Morel Send Check Or Money
Order For $22 + $3.00 S/H To: Information Resource
Management, PO Box 44001, San Francisco, CA 94144.
Allow 6-8 Weeks For Delivery.

MONEYMAKING OPPORTUNITIES
WORK AT HOME! Easy assembly work, up to $250 per
week/part-time guaranteed. 1-800-285-4500 Ext. 515.
MULTI -LEVEL MARKETING  Big Profits - Tiny investment
-Details $1.00: P&P Services, Box 301 -(RE), Staten Island,
NY 10308.
"EASY MONEY" TAKING Snapshots. Send LSASE To:
Global, 1404 -(RE) Ouachita 67, Camden, AR 71701.

BUSINESS OPPORTUNITIES
YOUR own radio station! Licensed/unlicensed
AM, FM, TV, cable. Information $1.00. BROAD-
CASTING, Box 130-F5, Paradise, CA 95967.

LET the government finance your small business.
Grants/loans to $500,000. Free recorded mes-
sage: (707) 449-8600. (KS1).

EASY work! Excellent pay! Assemble products at
home. Call toll free 1 (800) 467-5566 Ext. 5192.

rLEARN COMPUTERS!
Home study. Be-

come a personal
computer expert at
home and in busi-
ness. Learn at your
own pace. Exciting
and easy to follow.
Send or call today
for free literature.

800-2234542
Name

Address

City Stale Zip

SCHOOL OF COMPUTER TRAINING
2245 Perimeter Park

LDept. KF342 Atlanta, Georgia 30341 I
mmmilmom mom mom mom mom mom mom mom

SATELLITE
TV

BUYING

GUIDE

40.CA1. FOR

SATELLITE TV
NAME BRANDS AT 50% DISCOUNT
This FREE 24 page Consumer Buying
Guide tells all about Satellite TV and
lists guaranteed lowest prices.

Satman, Inc
6310 N University No 3798  Peoria. IL 61612

1-800-472.8626

MONEYMAKERS! Easy! One man CRT rebuild-
ing machinery. $6,900.00 rebuilt. $15,900.00 new.
CRT, 1909 Louise, Crystalake, IL 60014. (815)
459-0666. Fax (815) 477-7013.

MAKE US! Become an American electronics
dealer! Profit opportunities since 1965. Call
SCOTT PRUETT, 1 (800) 872-1373.

HOME assembly work available! Guaranteed
easy money! Free details! HOMEWORK -R, Box
520, Danville, NH 03819.

RECEIVING TUBES

1

OVER 3000 TYPES IN STOCK!
Also hard -to -find transformers, capaci-
tors and parts for tube equipment.
Send $2.00 for our 32 page catalog.

ANTIQUE ELECTRONIC SUPPLY
6221 S. Maple Ave..Tempe, AZ 85283.602-820-5411

MAKE $75,000.00 to $250,000.00 yearly or more
fixing IBM color monitors. No investment, start
doing it from your home (a telephone required).
Information, USA, Canada $2.00 cash for bro-
chure, other countries $10.00 US funds. RAN-
DALL DISPLAY, Box 2168-R, Van Nuys, CA
91404 USA. Fax (818) 990-7803.

1 ELECTECH 1

CABLE T.V. DESCRAMBLERS
All quality brand names 

All fully guaranteed All the time 
Knowledgeable Sales Service Department
FOR FREE CATALOG 800-253-0099

WANTED
INVENTIONS/ new products ideas wanted: call
TLCI for free information/inventors newsletter. 1
(800) 468-7200 24 hours/day - USA/Canada.

INVENTORS: We submit ideas to industry. Find
out what we can do for you. 1 (800) 288 -IDEA.

PAY TV AND SATELLITE DESCRAMBLING
ALL NEW 1992 EDITION ALL NEW

1992 edition upaate on cable, wireless and satellite Turn-ons. circuits
bullets, bags. B -Mac. blackciphers. Includes New VCPlus Fixes. Our best yet
Only $15.95. Other (all different) editions: Volume One (Basics).1989 Edition.
1991 Edition, $15.95 each. MEIS Handbook 59.95. Satellite Systems under
0600. $12.95. Any 31529.95 or 51149 95. Scrambling News Year One (154
oagesl 539.95. Video 529.95 Scrambling News Monthly S24 95tyr Sample
S3 New catalog S1 Special tvis month evervtiono listed for S99 95

Scrambling News, 1552 Hertel Ave.,
Buffalo, NY, 14216. Voice/fax (716) 874-2088

COD S ARE OK ADO S6

INVENTORS
INVENTORS! Can you patent and profit from your
idea? Call AMERICAN INVENTORS CORP. for
free information. Serving inventors since 1975. 1
(800) 338-5656.

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Center and we will bill.
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TNICORN
ELECTRONICS
10010 Canoga Ave., Unit B -B

ChatSwOrth, CA 91311

SINCE 1983 - YOUR I.C. SOURCE - AND MUCH MORE!!
NO SHIPPING CHARGES ON PRE -PAID ORDERS!*

NO CREDIT CARD SURCHARGE!
SCHOOL P.O.'s WELCOME!

LASER DIODES
WAVE OUTPUT OPER. OPER.MFG.
LENGTH POWER CURR. VOLT.

1-24 25-99 100+

LS9220 TOSHIBA 660nm 3 mW 85 mA 2.5 V 129.99 123.49 111.14
LS9200 TOSHIBA 670nm 3 mW 85 mA 2.3 V 49.99 47.99 43.19
LS9201 TOSHIBA 670nm 5 mW 80 mA 2.4 V 59.99 56.99 51.29
LS9211 TOSHIBA 670nm 5 mW 50 mA 2.3 V 69.99 66.49 59.84
LS9215 TOSHIBA 670nm 10 mW 45 mA 2.4 V 109.99 104.49 94.04
LS3200 NEC 670nm 3 mW 85 mA 2.2 V 59.99 56.99 51.29
LS022 SHARP 780nm 5 mW 65 mA 1.75 V 19.99 18.99 17.09
SB1053 PHILLIPS 820nm 10 mW 90 mA 2.2 V 10.99 10.44 9.40

WAO II PROGRAMMABLE ROBOTIC KIT
The pen mechanism in-

cluded with the robot allows it
to draw. In addition to drawing
straight lines, it can also accu-
rately draw circles, and even
draw out words and short
phrases. WAO II comes with
128 x 4 bits RAM and 2K ROM,
and is programmed directly via
the keypad attached to it. With
its built-in connector port, WAO
II is ready to communicate with
your computer. With the
optional interface kit, you can
connect WAO II to an Apple II,
Ile, or II+ computer. Editing and
transfering of any movement
program, as well as saving and
loading a program can be
performed by the interlace kit.
The kit includes software,
cable, card, and instructions.
The programming language is
BASIC.

 Power Source - 3 AA batteries (not included)

STOCK fi DESCRIPTION 1-9 10-24 25+

MV961 WAO 11 Programmable Robotic Kit
WIIAP Interlace Kit For Apple 11, 11E, II.

79.99 75.99 68.39
39.99 37.99 34.19

PROTOBOARD DESIGN STATION

 The total design workstation - including
expanded instrumentation, breadboard
and power supply.

 Ideal for analog, digital and micro-
processor circuits

 8 logic probe circuits
 Function generator with continuously

variable size, square, triangle wave
forms, plus TTL pulses

 Triple power supply offers fixed 5 VDC
supply plus 2 variable outputs - +5 - 15
VDC and -5 - 15 VDC

 8 TTL compatible LED indicators, switches
 Pulsars
 Potentiometers
 Audio experimentation speaker
 Multiple features in one complete test

instrument saves hundreds of dollars
needed for individual units

 Unlimited lifetime guarantee on bread-
board sockets

 Fixed DC output
.5 'JDC @ 1.0 amp, ripple - 5 mV

 Variable DC output
+5 - to +15 VDC @ 0.5 amp, ripple -

5 mV

 Variable DC output
-5 - to -15 VDC @ 0.5 amp, ripple -

5 mV
 Frequency generator

frequency range: 0.1 Hz to 100 KHz in 6
ranges
output voltage: 0 to ± 10V (20 Vp-p)
output impedance: 600 (except TTL)
output current: 10mA max.. short circuit
protected
output waveforms: sine, square. triange,
TTL
sine wave: distortion 3% (10 Hz to 100
KHz)
TTL pulse: rise and fall time 25ns
drive 20 TTL loads
Square wave: rise and fall time ± 1.5 s

 Logic indicators
8 LED's, active high, 1.4 volt (nominal)
threshold, inputs protected to ± 20 volts

 Debounced pushbuttons (pulsars)
2 push-button operated, open -collector
output pulsars, each with 1 normally -
open, 1 normally -closed output. Each
output can sink up to 250 mA

 Potentiometers
1 - 1K , 1 10K
and uncommitted

 BNC connectors
2 BNC connectors pin available and
uncommitted shell connected to ground

 Speaker
0.25 W. 8 U

 Breadboarding area
2520 uncommitted tie points

 Dimensions
11.5" long x 16" wide x 6.5" high

 Input
3 wire AC line input (117 V. 60 Hz
typical)

 Weight
7 lbs.

, all leads available

STOCK a DESCRIPTION 1-9 10-24 25+

PB503 Protoboard Design Station 299.99 284.99 256.49

IDC BENCH ASSEMBLY PRESS
The Panavise PV505 1/4 ton
manual IDC bench assembly
press is a rugged, practical instal-
lation tool designed for low
volume, mass termination of
various IDC connectors on fiat
ribbon cable.
 Assembly base & standard

platen included
 Base plate & platen may be

rotated 90. for maximum
versatility

 Base plates & cutting acces-
sories are quickly changed
without any tools required

 Additional accessories below
 Size - 10" W x 8.75" D x 9" H
 Weight - 5.5 lbs.

STOCK DESCRIPTION

COLLIMATING PEN
A low power collimator pen contain-

ing a MOVPE grown gain GaAlAs laser.
This collimator pen delivers a maximum
CW output power of 2.5 mW at 820 nm.

The operating voltage of 22-2.5v @
90-150mA is designed for lower power
applications such as data retrieval,
telemetry, alignment. etc.

The non -hermetic stainless steel case
is specifically designed for easy align-
ment in an opbcal read or write system,
and consists or a lens and a laser diode.
The lens system collimates the diverg-
ing laser light .18 mrad. The wavefront
quality is diffraction limited.

The housing is circular and precision manufactured measuring 11.0
mm in diameter and 27B mm long. Data sheet included.

As with all special buy items, quantity is limited to stock on hand

1-9 10-24 25+ STOCK 
PV505 Panay,. Bench Assembly Press 149 99 142 49 128.24

COLLIMATING LENS
This economical collimating
lens assembly consists of a
black anodized aluminum
barrel that acts as a heat sink,
and a glass lens with a focal
point of 7.5 mm. Designed to tit
standard 9mm laser diodes,
this assembly will fit all the
above laser diodes. Simply
place diode in the lens assem-
bly. adjust beam to desired
locus, then set with adhesive.

STOCK DESCRIPTION 1-9 10-24 25+

LSLENS ColhrhalIng Less Assembly 24.99 23.74 21 37

POWER SUPPLY
 input' 115/230V

 Output 5v @ 3.75A
12v ® 1.5A
-12v .4A

 Size 7" L x 5'4" W x 2 " H

STOCK a PRICE
PS1003 $19.99

DESCRIPTION 1-9 10-24 25. STOCK 
SB1052 Infra -Red Collimator Pen 49.99 4/ 49 42.74

DUAL MODE LASER POINTER
New slimline laser pointer is only 'b"
in diameter x 6'4" long and weighs
under 2 or_ 670 nm @ less than 1
mW produces a 6 mm beam. 2
switches. one for continuous mode,
and one br pulse mode (red dot
flashes rapidly). 2 AAA batteries
provide 8- hours of use. 1 year
warranty

STOCK DESCRIPTION 1-9 10-24 25+

LP35 Dual Mode Laser Pointer 199 99 189 99 170.99

ROBOTIC ARM KIT
Robots were once confined to science
fiction movies. Today. whether they're
performing dangerous tasks or putting
together complex products, robotics
are finding their way into more and
more industries. The Robotic Arm Kit
is an educational kit that teaches
basic robotic arm fundamentals as well
as testing your own motor skills.
Command it lo perform simple tasks.

STOCK a PRICE
VOl $43.99

LASER DIODE MODULE

DESCRIPTION

The LDM 135 integrated as-
sembly consisting of a laser
diode, collimating optics and
drive electronics within a single
compact housing. Produces a
bright red dot at 660-685 nm. It is
supplied complete with leads for
connection to a DC power supply
from 3 to 5.25 V.

Though pre-set to produce a
parallel beam, the focal length
can readily be adjusted to focus
the beam to a spot.

Sturdy. small and self-con-
tained. the LDM135 is a precision
device designed for a wide range
of applications. 0.64" diam. x 2"
long.

1-9 10-24 25

LDM135-.5 .5 mW Laser Diode Module
LDM135-1 1 mW Laser Diode Module
LDMI35-2 2 mW Laser Diode Module
LDMI35-3 3 mW Laser Diode Module

179.99 170.99 153.89
189.99 180.49 162.44
199.99 189.99 170.99
209.99 199.49 179.54

He-Ne TUBES
New, tested 632nm He-Ne laser
tubes ranging from .5mW to 3mW
(our choice) Perfect for hobbyists
for home projects. Because of the
variety we purchase, we cannot
guarantee specific outputs will be
available at time of order. All units
are new. tested. and guaranteed
to I unction at manufacturers
specifications

STOCK I DESCRIPTION 1-9 10-24 25+

LT1&01 He -He Laser Tube 69.99 66.49 59.84

AVOIDER ROBOT KIT
An intelligent robot that knows how
to avoid hitting walls. This robot
emits an infra -red beam which
detects an obstacle in front and then
automatically turns left and con-
tinues on.

STOCK ff
MV912

PRICE
$43.99

aORDER LINE - (800) 824-3432  INTERNATIONAL ORDERS - (818) 341-8833
FAX ORDERS - (818) 998-7975  TECHNICAL SUPPORT - (818) 341-8833

 15.00 MINIMUM ORDER  UPS BLUE, RED & FEDERAL EXPRESS SHIPPING AVAILABLE  OPEN MON-FRI 9:00 AM - 6:00 PM, SAT 10:00 AM - 3:00 PM PDT
 CA RESIDENTS ADD V.% SALES TAX  CALL FOR OUANTITY DISCOUNTS  CALL FOR FREE CATALOG (FOR 1ST CLASS DELIVERY OR

CATALOGS DELIVERED OUTSIDE THE U.S. - SEND $2.00)  WE CARRY A COMPLETE LINE OF ELECTRONIC COMPONENTS
*NO SHIPPING CHARGES ON PRE -PAID ORDERS DELIVERED IN THE CONTINENTAL U.S.

CIRCLE 176 ON FREE INFORMATION CARD
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Courteous Service  Discount Prices  Fast Shipping

ALL ELECTROAICS CORP.
Mail Order Electronic Parts And Supplies

P.O. Box 567 - Van Nuys, CA 91408

INFRARED Remote
A.C. SWITCH

This infrared remote control
device lets you turn orVoff 400.
lamps, appliances or other
120 Vac devices using an
IR transmitter similar to the
one on your TV or VCR.
Originally designed for use
with a hydromassage unit,
these transmitters and
receivers will apparently
operate most A.C.
devices with 2 prong CAT#
non -polarized plugs.
Not recommended for $
use with heaters.
Requires a 9 volt battery 2
(not included).

i
9
for

,,ir

ill%
RC -1

95eclis
$17.00

i

Electroluminescent
BACKLIGHTS

and
to back-

to
the
The

white
Glow

plastic

ii

At last! A low cost electroluminescent
inverter. These brand-new units were

light small LCD TVs made by the
corrpany. The inverter circuit changes

approximately 100 Vac, the voltage
glowstrip. Luminescent surface area
strip is a salmon color in its off state,
when energized. The circuit board
strip and circuitry can be removed

housing. Ideal for special lighting
backlighting. Two models

Citizen* 91TA operates on 3 Vdc

Citizen* 92TA operates on 3-6 Vdc

LARGE 4350
QUANTITY
AVAILABLE

10 for $32.00  100 for

glow strip
designed
Citizen Watch

3 or 6 Vdc
required to light
is 1.7" X 2.25".

and glows
is 2.2" X 1".
easily from

effects and
available:

CATS BLU-91

CATS BLU-92

each
$275.00

SUPER SMALL
Surface Mount Green LED

Surface mount LED chip.
:b.Clear when off, green when lit. 4.........

Very tiny - whole unit Is 0.115"
X 0.055" X 0.05" thick. lrnm (0.04") lens diameter.
Gold-plated mounting surfaces for superior conductivity.

CATS SMLED-2
100 for $18.00

1000 for $140.00 10 for
S.P.S.T. Pushbutton

SMK Manufacturing
0.47" square black pushbutton.

4.....4SPST normally open. 4 p.c. pins ..,..i. A fir
for mounting. Ideal for low
current switching applications.

CATS PB-29S for$1 100 for $15.00

TOLL FREE ORDER LINES

1-800-826-5432
,.ctfAlnag COMERS to Mo. MasterCard or.C.Itscover

TERMS: Minimum order 510.00.ShOping and handling
for the 48 continental U.S.A. $3.50 per order. All others
including AK, HI, PR or Canada must pay lull skipping.
All orders delivered in CALIFORNIA must include state
sales tax (7 1/4%, 7 1/2%, 7 3/4%, 8 1/4 %) .Quantities

Limited. NO C.O.D. Prices subject to change w/out notice.

Call or Write For Our
FREE 64 Page Catalog

(Outside The U.S.A. Send $2.00 Postage)

ALL ELECTRONICS CORP.
P.O. Box 567  Van Nuys, CA  91408

DESCRAMBLERS
MAKE THE CONNECTION

NU-TEK ELECTRONI

CABLE TV EQUIPMENT

MEW
ORDER TOLL FREE
1-800-228-7404

DON'T FORGET TO ASK ABOUT i.

FREE CATALOG WITH BUYING GUIDE

FRIENDLY, PROFESSIONAL SERVICE
30 DAY MONEY BACK GUARANTY

BEST PRICE - BEST SERVICE

[6111M1 *CA!
FOR MORE tfORMNDI NU-TEK ELECTRONICS

1-512-250-50317DEPIWC°PES.298 A A D:759

FREE CATALOG
 CABLE T.V. BOXES - ALL TYPES 
 LOW PRICES - DEALER PRICES 

ACE PRODUCTS
(Pp 1-800-234-0726

CABLE TV DESCRAMBLERS
* CONVERTERS *

and ACCESSORIES.

PANASONIC, JERROLD, OAK,
PIONEER, SCIENTIFIC ATLANTA

AND MORE. LOWEST PRICES. FREE CATALOG.

CABLE READY
COMPANY (800) 234-1006

CABLE TV DESCRAMBLERS!

CABLE KINGDOM!

*JEROLD* *OAK* *HAMLIN*
*ZENITH* *PIONEER*

*SCIENTIFIC ATLANTA*

IN STOCK

6 MONTH WARRANTY! WE SHIP COD!
ABSOLTLEY LOWEST

WHOLESALE/RETAIL PRICES!
******FREE CATALOG*******

J .P . VIDEO
1470 OLD COUNTRY RD

SUITE 315
PLAINVIEW, NY 11803

NO N.Y. SALES
CALL NOW! 1 ( 800 ) 950-9145

FREE CATALOG!
1-800-648-7938

JERROLD HAMLIN OAK ETC

CABLE TV
DESCRAMBLERS

 Special Dealer Prices'
 Compare our Low Retail Prices'
 Guaranteed Prices 8. Warranties'
 Orders Shipped Immediately'

REPUBLIC CABLE PRODUCTS, INC.
4080 Paradise Rd. #15, DepthE592ED

Las Vegas, NV 89109
For all other information (702) 362-9026

EDUCATION & INSTRUCTION
F.C.C. Commercial General Radiotelephone li-
cense. Electronics home study. Fast, inexpen-
sive! "Free" details. COMMAND, D-176, Box
2824, San Francisco, CA 94126.

ELECTRONIC engineering. 8 volumes com-
plete. $109.95. No prior knowledge required. Free
brochure. BANNER TECHNICAL BOOKS, 1203
Grant Avenue, Rockford, IL 61103.

MAKE a thing... make a living... Study Industrial
Design Technology and bring your ideas to life.
Learn to problem -solve, sketch, render and de-
sign. Develop models, create prosthetic appli-
ances. Build your future in movie and theater
special effects, toy and product, exhibit, transpor-
tation, furniture/fixture, architectural and amuse-
ment environmental design at The Art Institutes
of Pittsburgh, Philadelphia, Fort Lauderdale,
Seattle or The Colorado Institute of Art. For
information write 526 Penn Avenue, Dept. 61,
Pittsburgh, PA 15222. Or call 1 (800) 525-1000.

CATCH the hottest wave in telecommunications
and prepare for the future now. Laser/fiber optics,
photonics and electronics. It's all part of the excit-
ing Media/Telecommunications Technology
program at THE ART INSTITUTE OF DALLAS.
For further information write 8080 Park Lane,
Dept. 61, Dallas, TX 75231 or call 1 (800)
275-4243.

FREE information available for annual cross refer-
ence index to electronics articles printed in sev-
eral magazines. Send sase to LOCK-TRONICS
PRINT, 5207 Sherwood, Lawton, OK 73505.

CABLE TV
"BOXES"

Converters-Descramblers
Remote Controls -Accessories

* Guaranteed Best Prices *
 1 Year Warranty - C.0 D.'s*

* Immediate Shipping *
* FREE CATALOG *

Call or Write

NAS/TRANS-WORLD CABLE CO.
3958 North Lake Blvd.  Suite 255

Lake Park, Florida 33403
1-800-442-9333
1-800-848-3997

SINGERS
Unlimited Backgrounds'.
From Standard Records E. _CD's with the

Thompson Vocal Eliminator'. Call for Free
Catalog & Demo Record.
Phone. (404)482-4189 Eat 72
Singer's Supply, Dept Rt.-1

7987 Hightower Trail
Uthonia. GA 30058

Une (404)482.2485 Eat 72
24 Hour Demo/Into Request

Singer's Supply. We HaveAwything i Everything For Singers

I REMOVE
 VOCALS!

CIRCLE 107 ON FREE INFORMATION CARD



DISPLAY DRIVERS

continued from page 72

nals do not have to be pre -
shaped. The counter is reset by
driving the RESET pin high.

The CLOCK INHIBIT pin must be
grounded to allow normal
counting. When CLOCK INHIBIT is
high, the counters are inhib-
ited. The display is blanked
when the display ENABLE pin is
grounded.

The three auxiliary output
pins of the 4026B are desig-
nated DISPLAY/ENABLE OUT (DIE
OUT), CARRY OUT (CARRY OUT),
and 2 OUT (2 OUT). The DISPLAY/
ENABLE OUT signal is a slightly
delayed copy of the DISPLAY/EN-
ABLE input signal. The CARRY
OUT signal is a symmetrical
square wave whose frequency is
one -tenth of the clock input fre-
quency, and is used when cas-
cading 4026B counters. The 2
OUT pin goes low only on a count
of two. Fig. 22 shows the circuit
connections for cascading
stages.

TO 7 -SEGMENT COMMON -CATHODE LED'S

MSD

"THOUSANDS"
4033B

RBI RBO

"HUNDREDS"
4033B

RBI RBO

"TENS"
4033B

RBI RBO

1

UNITS
4033B

RBI RBO

FIG. 25-MODIFICATION of Fig. 24 circuit to obtain automatic leading -zero suppres-
sion.

Figure 23 shows the pinout
pattern of the 4033B, a modi-
fied version of the 4026B. The
DISPLAY ENABLE and DISPLAY EN-
ABLE OUT pins of the 4026B have
been eliminated and replaced by
RIPPLE -BLANKING INPUT (RBI) and
RIPPLE -BLANKING OUTPUT (RB0).

Figure 24 shows the wiring
scheme for two 4033B's in nor-
mal use. The RESET, CLOCK INHIB-
IT, and LAMP TEST pins are all
grounded, and the RIPPLE -BLANK-
ING INPUT pin is positive. That
configuration does not blank
leading or trailing zeros.

If cascaded 4033B's are to give
automatic leading -zero sup-

pression, the circuit in Fig. 24
must be modified as shown in
Fig. 25 to provide ripple -blank-
ing. In Fig. 25, the RBI pin of the
most significant digit (MSD) is
grounded, and its RBO pin is
connected to the RBI pin of the
next least -significant stage.
That pattern is repeated on all
except the LSD, which does not
require zero suppression. If
trailing -zero suppression is re-
quired, the direction of ripple -
blanking feedback must be re-
versed. The RBI pin of the LSD is
grounded and its RBO pin is
wired to the RBI pin of the next
least -significant stage. R -E

MCM ELECTRONICS
Opens the door to over

17,000 products!

Come on in and see for yourself! MCM is a broadline distributor of
electronic replacement parts such as: semiconductors, connectors,
audio/video accessories, test equipment, hardware, chemicals,
tools and lots more. With 17,000 items stocked and ready for
delivery, MCM also opens the door to great service.

Our latest catalog features an expanded line
of diodes and rectifiers; as well as reduced
prices on select video heads.

Call today for your free MCM
Electronics Catalog.

TOLL -FREE

1-800-543-4330
or Fax 1-513-434-6959

MCM
Sem 1.10  NA SSn WNW Ha*

Illowc 1.014000...111,

1611..1 /*Nam
Woo.. 111.01.11
Won* 0.1.1

l011.114

CALL TOLL FREE
14300-543-4330

11:10.1013Urf FA% OW. 141143.110.1

MCM ELECTRONICS
650 CONGRESS PARK DR.
CENTERVILLE, OH 45459-4072

A PREMIER Company

too
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93

CIRCLE B7 ON FREE INFORMATION CARD



94

THE ELECTRONIC GOLDMINE
. - "The Bieeteenle ATALOG

Gofeeling Fes one ol lee FREExl
- , greatest selections ol unique

ii electronic kits available in wog WO
to .one! We ha* !AFFERENT

' Ap,ri-.4. met 65 kits and Ilea .
v8,11 .;,... . other 1,403 urigie, INCLUDINGK!bargain priced, components SI

REOUEsITSi YOUR
in our cataloy

CORY TODAY%

MACHO
METER

KIT

F bro* LEDS IlaN1 a:
random hen reveal ,our

ROLLING DMZ KIT
TIvs IN MI rap*. you' cadnetySc.

and -, .... Kw writer br wt,
9V lymeny rot ncluded.

C6412 $14.0
ba" n''' '

C6362 $10.0

y_
-,,,----ctlfalI .01 °I *I

=°4111='
JUNGLE BIRD Kw FISH CALLER KIT

mis kit produoes the sounds cc exotic
jun* birds hilh 2 co** to adpal sound

9V lathery not holudel

06374 $6.0

11th choking sound
' tiryr.WI rs Mod 10 and 1:Gre ill '

9V battery rd hcluded

C4566 $4.0

1 r g5

l r.1$ 0 _Eu(-.)('i, 1.=
INSANITY FLASHING STOP

4.. 3-C. 0 r, ALARM KIT SIGN KIT
C1.1."0 In boht i.' dent but

whey Me In*Is goal.
the alarm goes on!

L:4 t rncur'''''d9V-
C6240

thop than4 n uft.
.,,,,,,,,,
a5,61 ,..

rtirind
C6458

\
STOP\ . . /:,!...\

/NEXPENSIVE GEIGER
ormawbc:Irazd Garitho Rays

csui $39.°8

INFRARED DETECTOR
Gred liNplo,IstRi md, vertanon of.,

C6441 ;5."

-o

0 s,,, 0\
MINIMUM ORDER: $10.00 plus

We accept MC. Visa
SEND ORDERS TO: The

P 0 Boa 5408 Scottsdale.
PHONE ORDERS (602) 451.7454

$3.50 shyping and handling.
and Money Orders.

Electronic Goldmine
AZ 85261

FAX ORDERS (602) 451-9495
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CABLE TV
DESCRAMBLERS

THE MOST ADVANCED
TECHNOLOGY IN CABLE EQUIPMENT:

 BASE BAND  JERROLD
 PIONEER  TOCOM
 HAMLIN  ZENITH
 SCIENTIFIC ATLANTA  OAK

For out of this world prices call
WORLDWIDE CABLE

1 800-772-3233
FREE CATALOG AVAILABLE

7491 C-5 N. FEDERAL I- WY., SUITE 142
BOLA RATON, FL 33487

MC / COD / VISA NO R_OFIOA SALES

ADVERTISING INDEX

RADIO -ELECTRONICS does not assume any responsibility for errors that may appear
in the index below.

Free Information Number Page Free Information Number Page

108 AMC Sales 81 176 Unicorn 91

75 Ace Products 27 190 U.S. Cable 64

1117 All Electronics 92 184,185 Viejo Publications 16, 70

177 American Reliance Inc. 14 186 Weatherport 84

84 Appliance Service 27 195 Worldwide Cable 94

Business INFOLINE 22 189 Zentek Corp. 64

109 C & S Sales 23

- CIE 8

188 Cable Warehouse 74

54 Chemtronics 29
ADVERTISING SALES OFFICE- Command Productions 70

Gernsback Publications, Inc.
127 Deco Industries 27 500-B Bi-County Blvd.

Farmingdale, NY 11735
178 EasyTech 89 1-(516) 293-3000

President: Larry Steckler
179 Electronic Goldmine 94

For Advertising ONLY
Electronics Book Club 15, 76 516-293-3000

Fax 1-516-293-3115
121 Fluke Manufacturing CV2 Larry Steckler

publisher

187 Global Specialties 13
Christina Estrada

assistant to the President
Arline Fishman

Grantham College 69 advertising director
Denise Haven

180 Hewlett Packard 3 advertising assistant
Kelly McQuade

HighText Publications, Inc 81 credit manager

ISCET 81 Subscriber Customer Service
1-800-288-0652

114 Jameco 86 Order Entry for New Subscribers
1-800-999-7139

104 Jan Crystals 16
7:00 AM - 6:00 PM M -F MST

115 Jensen Tools 27 SALES OFFICES
EAST/SOUTHEAST

192 M&G Electronics 90 Stanley Levitan, Eastern Sales Manager
Radio -Electronics

87 MCM Electronics 93 1 Overlook Ave.
Great Neck, NY 11021
1-516-487-9357, 1-516-293-3000

53 MD Electronics 88 Fax 1-516-487-8402

181 MJS Design 27 MIDWEST/Texas/Arkansas/Okla.
Ralph Bergen, Midwest Sales Manager- NRI Schools 18 Radio -Electronics
One Northfield Plaza, Suite 300

193 Northeast Electronics 74 Northfield, IL 60093.1214
1-708-446-1444

183 Optoelectronics 7 Fax 1-708-559-0562

101 Pomona Electronics 17 PACIFIC COAST/Mountain States
Marvin Green, Pacific Sales Manager

191 Rite -Off 25 Radio -Electronics
5430 Van Nuys Blvd. Suite 316- Science Probe CV3 Van Nuys, CA 91401
1-818-986-2001
Fax 1-818-986-2009- Star Circuits 27

92,194 Tektronix 5, CV4 RE Shopper
Joe Shore, National Representative
P.O. Box 169

123 Test Probes 22 Idyllwild, CA 92549
1-714-659-9743

182 The School of VCR Repair 72 Fax 1-714-659-2469
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Science PROBE! - the only
magazine devoted entirely to Amateur
Scientists! If you are fascinated by sci-
ence in all its many forms ... if you can't
stay away from a microscope, tele-
scope, calipers, or test tube - we in-
vite you to share the wonders in every
issue of Science PROBE! You will join
a community of Amateur and Student
Scientists who enthusiastically seek
scientific knowledge or follow scientific
pursuits for their own sakes and not
merely as a profession.

Obtain your next issue of Science
PROBE! by visiting a quality News-
stand, Convenience Store, or Super-
market or by reserving your personal
copy through the mail by completing
the coupon below.

From your very first issue of Science
PROBE! you will be involved in a world
of scientific facts, experiments, and
studies pursued by amateur scientists
who are university students, investors,
academicians, engineers, or office
workers, salesmen, farmers-whose
quest is to probe into the mysteries of
science and reveal them to all.

Plan to become a Science PROBE!
reader!

Welcome to.. .

SCIENCE

ROBE!
The Amateur Scientist's Journal

Embark on an irresistible new journey into the realm
of mystery, challenge, anc exploration! The perfect
magazine for the budding scientist, the serious
amateur, the professional who would like to relax,
and those who simply want to gaze at the stars.

Articles to appear in upcoming issues of Science PROBE!
are:

How an Amateur Mapped the Milky Way
Make your own Seismometer

Operate a Solar-powei-ed Weather Station
Grow Crystals Automatically

Experiment with a Saltwater Aquarium
How to Keep a Science Notebook

If you're fascinated by science in all its many forms,
if you are compelled to experiment and explore, then
Science PROBE! is your kind of magazine!

NMI

Science PROBE!
500-B Bi-County Boulevard
Farmingdale, NY 11735

7 R E25

Please forward my copy of Science PROBE! as soon as it comes off the press.
I am enclosing $3.50-U.S.A. ($4.23 -Canada -includes G.S.T.) plus $1.00 for
shipping and handling. Better still, please enroll me as a subscriber and send
the next four (4) quarterly issues of Science Probe. I am enclosing $9.95-
U.S.A. (Canada: $16.00-includes G.S.T.)

0 Next Issue Only 0 Next Four Issues (1 Year)
Offers valid in the U.S.A. and Canada only. No foreign orders.
Name

Address

City State
All Orders payable in U.S.A. Funds only.

ZIP

ON SALE AT QUALITY NEWSSTANDS, CONVENIENCE STORES AND SUPERMARKETS
GET YOUR COPY TODAY-S3.50-U.S.A.-53.95-Canada



The new Tektronix 224 is as powerful
as they come. And goes!

With this new 60 MHz digital oscilloscope, Tektronix takes
handheld performance to an even higher plane! The 224 packs
more power per pound than any other product and - with its on -board
rechargeable batteries - goes wherever duty calls.

With its exclusive IsolatedChanner architecture, you can make two -

channel floating measurements without the risk of shock or damage to

delicate electronics. Such standards as Tek's sharp, bright CRT, rapid update

rate and wide viewing angle make measuring fast and efficient. And the 224's

familiar front panel and 'ully automated features keep it simple.

You get advanced cambilities like video line triggering and 10 MS/s

digitizing per channel for excellent single -shot performance, plus time -

correlated single -shot waveforms for easy comparison. With CAT200 software

you can even control the 224 over phone lines from halfway round the world.

Call 1-800-426-2200 Ext. 83 to get the full story. We'll show you
more of the 224 - and ways it's giving bench performance wings!

Copyright 4) 1992, Tektronix, Inc. All rights reserved.
40W-188392

Tektronix
Xest and Measurement
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