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Tektmmx 465M
100 MHz Portable Oscilloscope o » o 695
® Dual Trace: 5 mV/div to 5 V/div
* DC to 100 MHz bandwidth
* Time Base A 0.5 sec/div to 0.05 pS/div into 22
steps; Time Base B 50 mS/div to 0.05 uS/div in 19 steps
¢ 8x 10 cm display
® Portable —weighs 25.3 lbs

® Front cover not included.

ACor
Battery
ation

uke 8600A/01

4, digit Multimeter o ¢ o 3 5 o

* Includes option 01 for AC or Battery operation!

® Measurement functions: AC & DC Volts, AC & DC current &
resistance; 4/ digit display

¢ DC& AC voltage ranges are +200mV, 2V, 20V, 200V & 1200V

¢ DC & AC current ranges are 200 pA, 2 mA, 20 mA, 200 mA &
2000 mA

* Resistance ranges are 200 Q, 2 kQ,
20 k€, 200 k€, 2000 kQ & 20 MQ

“All Test Instruments
Inchude Minuals and are
Completely Operational

Unless Otherwise Stated.

™\ Fluke 893A
@ Differential Voltmeter

® Can be used as a differential or
conventional voltmeter
* Voltage range: 0to +1100 V (AC&DC)
* Resolution: 1 pV
¢ DC accuracy: +0.01%
* AC accuracy: +0.05%
¢ 50 Hz to 10 kHz
* Compact size

Unparalleled Value On This Full Performance Oscilloscope Svstem
Thousands Off Original Tekironix Price

Tektronix 7603N System
(7603N/7A15AN/TA15AN/TB53AN Option 11S) ¢
Complete Oscilloscope System s s ¢« e s s s s 6 s s 688000 495

Recognize this? If you've worked in electronics then you know Tektronix Oscilloscopes. This system is one of Tektronix's best and
TUCKER lets you have it for only $495. It views signals from 500 pV t0 80 V. That's 5mV to 10V per division with a X 10 magni-
fier. Speed? You got t. It clocks in at 5 nS to 5 Sfdiv. It shows you DC to 65 MHz with dead accuracy (2% of the input). The Mainframe can use many plug-ins.
So your system grows with you. In fact, it also saves you money and space that way. It also has the DELAY function to focus in on a signal’s particular component. Its
bright CRT shows you a single sweep, a low repetition rate, or a very fastrise time sharply so you'll see what you want. You get two TA15AN Vertical Plug-Ins to pro-
vide you with extra control and an ideal Multiple-Setting Comparator. You control the polarity and magnification any way you like. The quick 7B53AN Horizontal

Plug-In gives you the variety of sweeps and triggering to get the job done. Tektronix Quality and Tucker Pricing are always a Winning Team!

Protective front covers are available for only $25

*2 Universal P600S X1/X10 Switchable Probes

*# For This Mainframe

5 Chanmnels, 12 Traces & FREE Probes! Protective Front Covers s
Available... Only 25! Kikusui COS6100M . ... 100 MH: Oscilloscope « « 09D

The COS6100M combines ease-of-use with powerful features that sets it apart from other scopes. Order yours today and we'll include 2 FREE
TPI P1001S X1/X10 Switchable Probes! The COS6100M can be found in production, testing, R&D, and even
home shops because of its wide capabilities and low cost. You'll appreciate the versatility of 5 channels and 12 traces,
plus its portability and very bright, clear display. The front-panel is laid out in a fresh, user-friendly fashion so you
don’t have to learn a “new scope” all over. It will trigger four ways: off of channels 1, 2, 3, or “ALT.” A patented
“trigger lock” allows for stable, automatic triggering even on complex signals such as TV waveforms. Another unusw-

al feature is its ability to display several pattems at once. For example, this Kikusui COS6100M can show you X-Y

dlsplaysot channel 3 vs. channel 1, and vs. 2, 4, and 5. Bandwidth of 100 MHz, sensitivities are CH1 and CH2: 5mV-5 V; CH3,CH4, CH5: 0.1 Vand 1V.
The sweep speeds are 20nS-0.5'S (A and B). This is a great deal on a powerful oscilloscope!

Logimetrics 920-S 101 529 5

Signal Generator s « « « »

The 920-S101 is a solid-state instrument, used for generating accurate CW,
amplitude modulated, or frequency modulated signals over the 11 MHz to
80 MHz frequency range (three -

over-lapping

ranges). Easy-to-

use, front-panel is

logically designed

o that quick setups are possible even with inexperienced users. lntemll 1kH:
or extemal signal may be used for AM modulation. In the FM mode, signal
may be modulated by an intemal 1 kHz signal or by an extemal 50 Hz to 10kHz
signal. Calibrated output signal in 10 dB steps from -110 dBm to +10 dBm.
Both Amplitude and Modulation are displayed using large, easy-to-read meters.

The Original HP-IB
Hﬂng(tl‘admd 10833A,B,C, D

HP-IB Interconnection Cables
10833A 1 meter.
10833B 2 meters

10833C 4 meters

‘35
35
30

10833D 0.5 meters

*35

For the best data transfer and control....go with the original! Our price makes it easy to afford the best, the high
quality HP cables. They have a connector block at both ends and each cable has a plug on one side and a match-
ing receptacle on the other, allowing several cables to be connected in parallel. Don't settle for less, call Tucker!

Great For
Unattended €y
ation
Packard
7550A

RS-232CPlotter ¢ « s o o o o o 05795

Outstanding value on this high performance plotter offering both HP-IB and
RS-232C interfaces. Great for many applications, accepts A3/B and A4/A
size media, uses drafting media pens, and will rotate graphs 90° for a choice of
either horizontal or vertical formats. Designed for easy operation, the 7550A
has an automatic sheet feeder and utilizes a front panel display and function
keys to guide through each plotter setup, report plotter status and give pro-
gram messages. Acceleration: 6 g (80 cm/sec); 0.006 mm mechanical reso-
lution; addressable step size down to 0.025 mm; repeatability of 0.1 mm.

FREE HP-IB Cable
Hewlett Packard 2225A
HP-IB ThinkJet Printer o o o 149

Order this popular HP ThinkJet Printer at a great price and we'll include
a FREE HP-IB cable! This printer is a quiet, compact desktop printer
that is very efficient (150 cps) while delivering crisp, easy-to-read text

and graphics for letters, reports, and spreadsheets in either draft or quality mode. This printer is well
known throughout the industry so software support is never a problem. Print cartridges are disposable and
easily replaced. Due to its size, features, quality, and dependability, the HP 2225A is an excellent choice.
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Serving
Silicon Valley
since 1964!

...brings you a potpourri of high-tech goodies for the techno-tinkerer!
For thirty years we have been your source for Silicon Valley exotica!

HP & Toshiba Cartridges

A. Hewlett Packard Deskjet & Deskjet Plus Font Cartridges
Order by HSC # plus letter: < B, Prestige Elite ¢
# C, Letter Gothic ¢ D, Times Roman 8 & 10 pt. &
4 E, Times Roman 12 pt. ¢ F, Times Roman 14pt. ¢
%G, Helv. 8& 10pt. ¢ H, Helv. 12pt. ¢ J, Helv. 14 pt.#
4 P, Times Roman ASCII ¢ Q, Helv. ASCII ¢
HSC# 07172 $5.00

B. Toshiba Laptop RAM Cartridges -1 Megabyte
HSC# 97171 $5.00

Arcade Game Controls

# Heavy-duty switch-type joysticks, made by Wico

# New in box, 10A Microswitch contacts

4 Mounting flange 3" x 3.5, stick with knob is 3.25" high
# Choice of red or black teardrop or red ball knobs

HSC# 15227 Red Teardrop HSC# 15228 Black Teardrop

HSC# 15230 Red Ball Knob Your choice $6.95

2%

4 Heavy-duty *fire” buttons, made by Wico

4 New, 10A Microswitch contacts

4 Mounting flange 1.25" dia., mounts in 1.125" hole
4 Nicely dished button, choose from several colors:

HSC# 15218 Yellow, HSC# 15219 White
HSC# 15221 Green, HSC# 15222 Red

Your Choice $1.95 ea.

Modem Madness...

# Hyundai external 2400 & 1200 bps modems

4 New in box with telco cable, manual, power adaptor

@ CCITT V.21(V.22/V.22bis for 2400), MNP-5 compatible
4 5" x 1.25" x 8.5" compact size, software included
HSC# 15179 2400 bps External Modem $17.50
HSC# 15238 1200 bps External Modem  $9.95
4 1200 bps internal modem card, new with software
HSC# 15239 1200 bps Internal Modem $4.95

HiFi Speaker Spec:al'
/!

4 40W Max, 20W RMS Woofer, 40

4 5.5" dia. mounting, 1.7 Ib. overall weight

# Black Injection-molded Graphite Cone

4 Foam Suspension, Plastic Trim Ring

4 Two-way C with >
panel from same speaker system, freq. unknown

HSC# 15295

$9.95
$3.95

5.5" Woofer, new

Crossover, new HSC# 15296

220V Printer Special!

4 Citizen 120D+ 9-pin Dot-matrix printer, Paralle! interf

Handy Power Supplies ;

A) Switching power supply rated at 5VDC, 3A, Measures 2.75
x3.25x5.25", IEC receptacle for universal (100

- 250VAC, 47 - 63 Hz) input, IEC cord not

included, 6' Output cord with DIN plug

New in box. HSC#14996 $5.95

B) Linear supply rated at 12VDC @

1200 mA. Input is strapped for 240

VAC input, use as is with 110VAC for

lowervoltageoutput, orre-strapitfor 110VAC

useat 12VDC. Measures 2.5x 4x 6.5", IEC cord not included.
HSC# 14980 $5.95

C) Standard 6' IEC power cord for use with above supplies,
misc. colors & styles, used. HSC# 80119 $.99

D) Multi-output linear supply rated at 5VDC @ 600mA,
+12VDC @ 250mA, -12VDC @ 250mA, 110VAC input,
measures 2.5" x 3" x 4.75", generous 4' AC input cord, 5-pin
DIN output cord, HSC# 15137 $14.95

E) Same as "D" above, only 5VDC @ 500mA, +12VDC @ 1A
HSC# 15139 $9.95

IDE Docking Bay

4 Makes 3.5" IDE Drives removable
4 Fits in 5.25" half-height slot

4 Plastic construction

4 Remove drive for security

4 New in box

4 Power interlock protects drive

4 Includes data & power connections

HSC# 15304

$39.95

Multimedia Woofer!

4 60-watt air-suspension speaker with built-in crossover
4 Mediavision Model 670-0020, used with CDPC system
4 6" speaker, 30 - 300 Hz freq. response, 40 Watts RMS
4 Handsome black styling with removable black grille

4 9" x 7" x 17" cabinet, 1/4" phone plug input (cable incl.)

4 New in box, 90-day warranty
$27.50

HSC# 15178

WORM-drive Project

4 Maxoptix RXT800S internal full-height 5.25" drive

# 800 MB Write Once, Read Many (WORM) Optical Drive
4 Customer returns, some work, some don't...

4 As-is, no returns or exch perfect for experimenter
4 SCSl Interface, we have no other info.

4 Driver software available in Corel SCSI! package

4 Sorry, we don't have media yet, but we're looking!

$19.00

HSC# 15209

Easy File Transfers!

4 Narrow carriage, friction or tractor feed, tractor included
4 120 cps draft mode, 144 cps High-speed Elite

4 Overall Size 35" x 14.5" x 9.5" (without tractor)

@ 220VAC, British-style plug (big blades)

4 Brand new in box, 90-day warranty

4 Could be used with step-up transformer, inquire.

$69.95

HSC# 15253

. sy by Nomedo'S
# Provides easy way to keep multiple computers in synch
4 Fast and efficient, transfers only the changes

4 Works with modems, cables or diskettes

4 Automatically updates multiple files, single and multi-user
4 Prevents accidental overwrites, can remotely copy

$19.95

HSC# 15305

Electronic

Toll Free (Orders Only) 1-800-4 HALTED
For Internet-return e-mail, post mail to:
3500 Ryder St., Santa Clara, CA 95051
4837 Amber Ln., Sacramento, CA 95841
6819 Redwood Dr., Cotati, CA 94931

(1-800-442-5833)

HSC-Info @hsc.cue.com

(408) 732-1573 -or-

(916) 338-2545  FAX your orders to:

(707) 792-2277  (408) 732-6428 m

SCSI Disk Drive Case

4 Low-profile case for 5.25" drives

4 Perfect for CD-ROM drives

4 95" x25"x 105" overall size I P

@ 50-pin SCSI daisy-chain connectors

4 Uses [EC power cord (not included)

4 Internal audio cable, RCA jacks on back

4 Features 40W power supply, fan, SCSI ID switch

HSC# 15243 Low-Profile 5.25" Drive Case $39- 95

Multimedia Speakers

4 Two styles to choose from, both new in OEM box

4 White plastic enclosures, grey grilles

4 MSS-1000 has Volume control, Bass boost switch, uses
3 C-cells per side, measures 3.5" x 3.5" x 5"

4 MSS-2000 has Volume control, Bass & Treble boost
switches, uses 2 C-cells / side, measures 3.75" x 4" x 6"

MSS-1000  HSC# 15127 pai $6.95

MSS-2000  HSCH# 15126 pair $8.95

Network Cable Special)

4 Dual Workstation Installation Kit

4 Two high-quality 10' RG-58 coax BNC cables
4 Two BNC tee's

4 Two BNC 50Q terminators

4 One BNC coupler

4 Enough to cable two Thin-net workstations to the

wall-plate distribution point
HSC# 14967 $9-95

CD-ROM Drive Deals!

4 Just in...too close to ad deadline to sort!

4 We will have several brands, speeds and interfaces
# Single, double and triple speed drives

4 From $49.95 to $139.95

# Used, tested, d good, 90-day y

4 Proprietary and SCS| Interfaces

$ave $$9!

CALL FOR INFO....

Laser Diode

4 Toshiba TOLD-9200
4 3104 mW at only 75 - 100mA of current!

4 670nm wavelength (visible red)
4 Brand new prime m
4 Uncollimated, needs current regulation

ion sheet with circuit

$17.95

HSC# 15163

CD-ROM Starter Kit!

4 Sony CDU-535 internal CD-ROM Drive (uses caddies)
4 Working drive pulled from multimedia systems

4 Single-speed half-height drive, Sony 40-pin interface
4 Front earphone/speaker jack, rear audio connection
4 New controller card, cabk

# 90-day warranty _

HSC# 15191

Back-up Tape Drive
4 Summit Memory Systems "Express 120"
4 120 Megabyte internal tape-backup unit
4 Bundled with Central Point Backup software
4 Interfaces like a floppy drive (34-pin conn. on back)
4 Brand new in box (includes AT mounting rails)
4 DOS, Windows, Novell compatible
4 90-day warranty

HSC# 15246

$59.95

HSC now on Internet!

# Now you can request return e-mail from HSC!
# Simply send a posting to HSC-Info@hsc.cue.com
4 Automatically receive an info package via return e-mail

Computer Parts Specials!
A. Teac half-height 5.25" 360K Floppy Drive
4 Black Faceplate, Used, 30-day warranty
HSC# 14667 $14.95
B. Internal F Card, 240( ofax
4 New OEM (no box, software) with spec. sheet
HSC#15290 $9.95
C. 3.5" Floppy Drlve Adapter Brackel for 5.25" bay
L

$1.95

HSC# 15124

External Floppy Drive

4 5.25" half-height 360K floppy drive, beige face

4 Sturdy beige enclosure with power supply

4 |IEC Power cord, 37-pin D cable included

4 Case size 6" x2.25" x 12.5" (great for mounting
other external drives, i.e. CD-ROM, etc.)

4 New in box, with manual

4 90-day warranty

HSC# 15138

Transaction Terminal

4 Used VeriFone Tranz 240 terminals

LAY fi ic 16 readout
4 12-key keypad # Z-80 proc. # CMOS program EPROM
4 Mag-stripe read-head (may have been disconnected)
4 Communicates over an RS-485 line

4 Needs 8.5 VAC adaptor

4 Quantity discounts available

$19.95
New! QRP Kit Specials

4 Popular QRP ham transceiver kits by Oak Hills Research
4 1.5 Watt (Sprint) & 3 Watt (Explorer) models

4 30, 40 Meter bands avail. for Sprint, 20, 30, 40 for Explorer
4 100% complete kits with chassis, knobs, etc.

4 All coils prewound for assembly ease

4 QRP Wattmeter kit WM-1 available for $79.95

Sprint Transceiver Kit $89.95
Explorer Transceiver Kit $129.95

HSC# 14848

Aerial Dogfight Game

# Lucasfilm's "Their Finest Hour -- The Battle of Britain"
4 Historically accurate depiction of key WW Il battle
4 “Fly" a Spitfire, Stuka or one of six other fighter planes
4 Realistic-looking cockpit i panel on screen
4 Instruction book has 45 page history of the war with

period photographs, campaign maps, profiles and quotes
4 Turn on a "cockpit camera” to record your battle
4 IBM/DOS,EGA/VGA, AdLib compatible.

$9.95

Remote Control for
your Computer!

u\nﬁ

ed

W

4 Infrared Remote operates your computer from 50 fee(
4 Perfect for sales p training, d

4 Serial Interface (IBM version) or ADB (Mac version)

4 Handheld remote is 7" x 2.5" x .5"

9 Included software provides screen pointer for emphasis
# Keystroke mapping table can be customized, saved

4 Roam the room, make eye contact with your audience
4 Like using a TV set remote control (easy to set-up, use)

HSC# 15240 IBM Remote Keyboard ~ $29.95
HSC# 15241 Mac Remote Keyboard ~ $39.95

To subscribe to our e-mail "Mailing list*, send a posting to
HSC-server@hsc.cue.com with the single line message:
SUBSCRIBE HSCmail <full name>

Youcan"l

Youwill get ft

at any time in the same manner.

HSC-Info@hsc.cue.com




SITOCLECTRONICS

oI L LV 1B

oy s i
e b A A%

4 May 1995/Nuts & Volts Magazine

OFTORECTRONICS
s

]
Kt P

Yys8158
[

Write in 52 on Reader Service C

A Y SR

e R
[~ R




Published Monthly By
T & L Publications, Inc.
430 Princeland Court
Corona, CA 91719
(909) 371-8497
FAX (909) 371-3052
CompuServe ID# 74262,3664

Subscription
Order ONLY Line
1-800-783-4624

Publisher
Jack Lemieux
N6ZTD

Editor
Larry Lemieux
KD6UWV
Managing Editor
Robin Lukasik
KD6UWS

On-The-Road Exhibit
Coordinator
Audrey Lemieux
N6VXW
Events Calendar
Shawn Vander Ploeg
Subscriptions
Natalie C. Sigafus

Classified Ads
Lisa Wharton

Copyright 1995
by T & L Publications, Inc.
All Rights Reserved

All advertising is subject to pub-
lisher's approval. We are not
responsible for mistakes, misprints
or typographical errors. Nuts &
Volts Magazine assumes no
responsibility for the availability or

condition of advertised items or for }

the honesty of the advertiser. The
publisher makes no claims for the
legality of any item advertised in
Nuts & Volts. This is the sole
responsibility of the advertiser.
Advertisers and their agencies
agree to indemnify and protect the
publisher from any and all claims,
action or expense arising from
advertising placed in Nuts & Volts.

Please send all subscription orders,
correspondence, UPS, overnight
mail and artwork to: 430
Princeland Court, Corona, CA
91719.

The closing date for each issue is
the 10th of the prior month, e.g.,
-the closing date for the June issue
is May 10th. Ad copy to be typeset
by Nuts & Volts should be received
one week prior to the closing date.

Call or write for current advertising

e — = e e e—

VOLUME 16 NO.5 MAY 1995
ARTICLES

DOMINO EFFECT TOPPLES
COMPLICATED CONTROLLERS! scott Edwards

New microcontroller combines BASIC programming with industrial-strength
hardware design.

UNDERSTANDING & USING MULTIPLEXED DISPLAYS T7homas Henry
Discover a convenient method for interfacing a multi-digit LED display to a
microprocessor circuit.

MAKING PRINTED CIRCUIT BOARDS (AN EASY WAY) John lovine
A quick refresher on making single sided PCBs.

THE COMMERCIAL RADIO LICENSE —

DO IT BEFORE JULY! Gordon West

Major changes in the commercial radio test pool will turn a relatively easy
test into a major brain-thumper.

LAUNCHING YOUR HIGH-TECH CAREER:
FINDING, GETTING, AND KEEPING YOUR FIRST POSITION
AS AN ELECTRONICS TECHNICIAN Ron Reis

To be successful as an electronics technician these days, you're going to
have to go out and make it happen yourself — this article will show you how.

BUILDING THE SONIC ROVER KIT Fred Blechman

Expand your understanding of audio amplifiers, switching, and time-constant
circuitry with this robotic project.

THE NUTS & VOLTS GUIDE TO MINING THE INTERNET chris Sakkas
It's easier to “strike gold” when you know where to look for what
you're searching for.

ELECTRIC CARS: LOW-CURRENT WIRING Shari Prange
Although an electric car is powered by a high-voltage system, it still needs
a separate low-voltage system for accessories and some control circuits.

COLUMNS
AMATEUR ROBOTICS Kari Lunt

80

102

122

“Sensors for Mobile Robots” by H.R. Everett, and SBasic.
OPEN CHANNEL Joseph Carr.

Far-out DX is where you find it.
RESOURCE BIN Don Lancaster

New opportunities in home automation.
SOFTWARE WIZARDRY Harry Helms... Sz SS9 UMR oS ey 4

Exploring Visual Basic.

STAMP APPLICATIONS scott Edwards
Adapt a keypad for pro-quality data entry; included software lets the
Stamp “type” on your PC.

THE LASER EXPERIMENTER Anthony Charlton

Laser surveillance.

THE SOLDERLESS BREADBOX Don Wilcher

Experimenting with optical electronic integrated circuits.
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Nuts & Volts Magazine
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Nuts & Volts Magazine encour-
ages article submissions and
queries. Send a SASE for a copy of
our writer's guidelines.

All submissions should be on 5-
1/4 or 3-1/2 inch diskettes and
include hard copy as well.
If return of materials is requested,
include a SASE with your
submission.

Deadlines should be discussed in
advance with the editor, but gener-
ally all material should be submit-
ted by the 1st of the month for the
next month's issue.

If you are moving, notify us AS
SOON AS POSSIBLE so we can
continue your subscription with-
out interruption.

Your magazine WILL NOT
automatically be forwarded to
you by the post office, so it's
important to submit your change
of address directly to Nuts &
Volts.

We will not be able to
repl issed i of the
magazine due to unreported
address changes.

When you send in your new
address, include a current mail-
ing label from the magazine with
your account number on it. If
you do not have a mailing label,
be sure to include your old
address and the name(s) under
which the subscription was sub-
mitted.
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10. Ham Gear for Sale
20. Ham Gear Wanted
30. CB — Scanners

50. Computer Hardware .
60. Computer Software...
70. Computer Equipment

90. Satellite Equipment.

| 100. Audio — Video — Lasers
| 110. Cable TV.......

{ 115. Telephone — Fax...

120. Components

130. Antique Electronics.

1 140. Publication:
| 150. Plans — Kits —

Schematics

| 155. Manuals — Schematics

180. Education...
190. Business Opportunities
200. Repairs — Services
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There is a new and
up-coming electronics
assembly company that
you have got to know.
It is called Tamsco, Inc.

It is in a town just 50 miles west of
Chicago, Illinois called Sugar Grove, just
off of 188, a nice litle community.

They do all types of electronics design and
assembly from printed circuit board layout
to total turn-key operations and in any
quantity you may need. They have years of
experience in solid-state talking integrated
circuits used for talking pop signs, kiddie
rides, alarms, and almost anything you
would like to make talk.

They are friendly folks that would like to
help you and your business grow. Your
success is our success; we will work with
you to help you and your ideas succeed.
Just contact Owner Scott Gascoyne, Sales
Manager John Middleton, or Sales
Engineer Jim Payne to discuss your
requirements.

Phone (708) 466-1260 Fax (708) 466-1263.

=

oo oo

HAM GEAR FOR SALE

10

HOW TO conversion books land mobile
to ham band, packet and repeater conver-
sions. Contact for availability on make
and model some converted units avail-
able. John Lansdell, 424 E. Shamrock,
Rialto, CA 92376.

HV POWER Supply Plate Transformer,
3KV-1A, Hipersil, taps $179. Electrolytic
capacitors, 2100MFD-400VDC, new $8.
Filament transformer, 7.5V-75A, taps
$109. Alan, K6GA, 714-964-3912.

JCOLLINS HF aircraft transceivers such
as: ARC 58/R761 and similar units. buy/
sell/trade. Russell Ott, 9050 Briarclift Rd.,
Indianapolis, IN 46256-2206. 317-849-
5866.

COLLINS RF Variable Inductor assem-
bly, 41uH, 1KW +, motorized, 12-28 VDC
$49. Collins Variable Vacuum Capacitor
assembly, UCSL-1000-3KV, motorized,
12-28 VDC $69. Collins RF inductor, varia-
ble, 19uH, 1.5KW +, new $39.
Alan, KBGA, 714-964-3912.

FREE ELECTRONICS CATALOG. Quality
parts at surplus prices. All new, never
used distributor and OEM overstocks.
Call IME, 817-473-1730 or write PO Box
170415, Arlington, TX 76003.

TRUE-POWER®, 150 WATT DC TO AC
POWER INVERTER. OPERATES 13” TV
(or smaller) & VCR SAME TIME! China’s
NASA, space age quality & construction.
INPUT 11.50-14.85VDC, OUPUT 115VAC
60Hz, (modified sine wave.) (FREQUEN-
CY & VOLTAGE variation less than 1%,
at full load). $59.95 ea. plus $3.50 S&H (to
5 Ibs., Priority Mail). CATALOG FREE
(Request inverter specification schemat-
ic flyer.) CALL 702-642-0325, LESS BUS-
TER’S ELECTRONICS, 2039 Civic Center
Drive #176V, N. Las Vegas, NV 89030.

LOW PRICED quality two way gear, mot.
Micor VHF 45W drawer only $10; Mitrec
VHF 45W w/Mocom Acc $50. Ham cut
Syntor 45w pl w/acc $100; Ham cut
Mocom 70 30W w/acc $30; too much
Motorola to list. Call for list, 909-873-1319
or FAX 909-820-1885. Write John Lans-
dell, 424 E. Shamrock, Rialto, CA 92376.
LOW PRICED quality two way gear. GE
mstr2 40W VHF w/acc $35 50MHz mstr
2,100W $75; EX2 36MHz w/acc $40. For
list call 909-873-1319 or FAX.909-820-
1885. Write John Lansdell, 424 E. Sham-
rock, Rialto, CA 92376.

REPEATER OWNERS 5 volt talking clock
module complete unit with LCD readout.
Adding talking time was never easier.
$19.95 shipped to your door. Larry’s Elec-
tronics, 2442 Chestnut Grove Road, PO
Box 656, Sharpsburg, MD 21782.

WANTED: ROCKWELL-Collins HF-8021
3KW Amp. Jim Stitzinger, 805-259-2011,
fax 805-259-3830.

VHO

™ Technical support

COMBINATION DESCRAMBI
ZENITH, OAK, EAGLE, HAMLIN

FUNCTION UNIVERSAL REMOTES

CONVERTERS AND DESCRAMBLERS
M Quality merchandise by brand name manufacturers
M Satisfaction guaranteed B Free gift on first order
1 year warranty on new descramblers
M 2 year warranty on new converters
™ COD shipping & overnight shipping by request
™ Experience where it counts [ Volume pricing

ADD-ON DESCRAMBLERS: SB-3, TVT, FTB-3, STEALTH, SA-3, SA-3DF,
M-80, PIO-GREEN, DMTBA, KN12, EAGLE PD-3, HAMLIN MLD-1200
LER/CONVERTERS: PIONEER, SA,

PLAIN CONVERTERS: PANASONIC, SA, STARGATE, JERROLD
~ REMOTE CONTROLS: ALL MAJOR BRANDS, INCLUDING 24

Tell us the
best price
you were
offered,
where you
got it from,
and let us

try to beat it.

WHOLESALE CABLE w- 11am-6m EST » (718) 262-0900 « FAX (718) 6574015 » (718) 207-9221
No NY sales. Federal and local laws provide criminal and civil penalties for
unauthorized use. Check with your cable providers for permission to use
equipment. Must be paying for all services you receive. Order by model
number only. Some equipment refurbished as new.
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Dear Nuts & Volts:

| am a fairly new subscriber to
Nuts and Volts, and The Laser
Experimenter by, Anthony
Charlton has already become a
favorite of mine. The March '95
article on Phase Conjugated Light
(PCL) is facinating. | have seen
some information on PCL and
PCMs in literature written by Tom
Bearden, as well as in a few other
articles scattered over the years.

When | reached the end of the
article, | eagerly searched for
some additional "reference" infor-
mation, as | would like to read up
in more detail on this incredible
area of research, but unfortunate-
ly no references were cited.

Would it be possible to mail
me a few good specific reference
items that | may research in more
detail? The University of
California experiment using bari-
um titanate crystals looks repro-
ducible by a competent experi-
menter, if more specific informa-
tion could be found.

The intriguing item in Figure
5 is the "wedge shaped mirror." If
this were a front surface mirror,
as is usually the case with mirrors
used in laser and holography
work, the shape and thickness of
the glass behind the aluminized
surface would be immaterial.
Because the "wedge" shape is
mentioned, one is then led to con-
clude that this mirror is a back
surface mirror. The wedge shape
of the glass would induce two
reflections: one from the surface
of the glass, and one from the
aluminized back surface (indeed,
I suspect the front surface may
have been lightly silvered and the
back surface highly silvered). The
angle of the wedge would affect
the physical separation of the two
wavefronts returning to the crys-
tal, and the thickness and refrac-
tive index of the wedge material
would affect the separation in the
time of arrival of the two wave-
fronts back to the crystal, yes? In
fact, the wedge shape would
cause the reflection to arrive at
the crystal in such a manner that
one side of the reflection(s) would
arrive before the other side. Quite
intriguing.

It is my guess that this dia-
gram is deceptively simple. One
might think that acquiring the
barium titanate crystal would be
the single most difficult key acqui-
sition, but that wedge shaped mir-
ror is critical!

As a side note, [ am thinking
of building a nitrogen laser in the
near future. Much of my technical

background has dealt with switch-
ing very high voltages at very
high currents into a gaseous envi-
ronment. After looking at some
nitrogen laser plans, [ believe |
may have a way to replace the
expensive thyratron switch with a
vastly superior method of energiz-
ing the laser cavity. | believe it is
possible to pump the cavity with
at least one or two magnitudes of
order more power, and at a frac-
tion of the cost of an equivalent
switching tube. There is really
only one way to find out, I sup-
pose.
Bert Pool
Fort Worth, TX

Dear Nuts & Volts:

I am writing to you in opposi-
tion to the pacifist sentiments
which were expressed, without
serious rebuttal, in your April '95
Reader Feedback column. Writer
Darryl Phillips, in complaining
about a military aircraft simulator
review, implied the moral equiva-
lence of our military ("fly-by
shootings") and drug gangs
("drive-by shootings) killing off
their competition.

Such muddled thinking about
the difference between right and
wrong is probably more responsi-
ble for the great increase in mur-
ders, robberies, thefts, and drug
addiction over the last 30 years
than any media or video game
"violence."

Electronics plays an impor-
tant role in our national defense,
and the spill over of important
technologies such as GPS from
military use into our daily lives
occurs all the time. [ sincerely
hope you don't modify your cov-
erage in these areas on the basis
of Mr. Phillips', or any one elses,
"Political Correctness."

John P. Kontolefa
New York, NY

Dear Nuts & Volts:

In the March ’95 Tech Forum,
the answer to #2956 was not only
rather disappointing, but flat
WRONG on at least two counts.
He is confusing technology with
the little glass capsules being
implanted into animals with the
RF type anti-shoplifting tags. This
is NOT how these things work.
Also, if any stores automatically
lock their doors upon activation
of one of these readers, I'm sure
the legal industry would like to
know this. Violation of fire codes,
etc.

Bomarc Services
Casper, WY



MILITARY RADIOS: Easily made battery
adapters for military radios & other elec-
tronics. Get “Power Up,” big new 96 page
manual of instructions, diagrams. Use
readily available commercial batteries in
PRC-6, -8, -9, -10, -28, -25, -47, -74, -77,
TRC-77, AN/PRR-9, AN/PRT-4, RT-77,
URC-68, more, also mine detectors, night
scopes, radiacs, field telephones, etc.
Only $14.95, plus $5 S/H ($6 Canada).
NYS residents add $1.70 tax. CRB Re-
search, Box 56-NVV, Commack, NY
11725. Visa/MasterCard welcome. Phone:
516-543-9169.

HAM LICENSE PLATE KEY TAGS. Call
sign engraved. All states available $4
each, includes S&H. Geniac Technolo-
gies, Inc., 8105 NW 33rd Street, Miami FL
33122. Attn: Key Tags. Phone; 305-599-
7384.

THE WORLD of Ham Radio CD-ROM May
1995 edition. The best choice in CD-ROM
callbooks. The fastest retrieval callsign
system in publication. The nicest ham
software collection available. (Reviewed
11/94 N&V) $39 direct from AmSoft with
Visa or MasterCard call: 717-938-8249 or
FAX 717-938-6767.

PRINTED CIRCUIT baords for projects in
N&V, QST, ARRL handbook, 73 Maga-
zine. One off prototypes, no problem.
USA orders deduct 20%. Orders over $15
postpaid, free list. B-C-D Electronics, PO
Box 78033, Westcliffe Postal Outlet, Ha-
milton, Ontario Canada L9C 7N5.

FT901DM YAESU all mode HF transceiv-
er also includes Yaesu FV901DM VFO,
YO901P multiscope, SP901P speaker/
phone patch, Yaesu base mic, all original
instructional manuals and cables. Excel-
lent condition asking $1,200. Call 616-
861-5577, after 4pm.

HQ140XA HF receiver $75; EICO 720 HF
CW transmitter, $75. Marti VHF FM trans-
ceiver $75; SWAN 350, HF CW/SSB trans-
ceiver, spare driver, final tubes, AC sup-
ply $150. WOPBV, 2001 Dunbar, Manhat-
tan, KS 66502. 913-539-4448. internet:
mac @cis.ksu.edu.

TERRIFIC TIMEPIECES! Binary Clock,
several LED clocks, “Time Beacon.” KITS
and assembled! FREE CATALOG! Whit-
erook Products, 309 South Brookshire,
Ventura, CA 93003-4413. 805-339-0702.

HF-SSB SELECTIVE Call System, ack
back and busy mode, works under severe
noise and frequency shift conditions,
microprocessor controlled. Compatible
with all HF radios. $149 each. Communi-
cate at long distance at any time! TRY-
TOP 305-827-6880.

MDS DOWNCONVERTERS, COMMER-
CIAL BUILT, Factory new. May be altered
to Upconverter-Xmitter, or retuned to Am-
ateur 2300MHz? Or to GOES satellite or
MMDS? Complete/power supply and
schematic, $30 + $5 priority mail. Spe-
cial: 30” dish and dipole (refurbished) $20
more. Money Orders/checks OK to Dave
Porter, 145 N. 80th Pl, Mesa, AZ 85207.
Quantity prices. 602-380-0064.

REPEATER CONTROLLERS complete
wired, tested, $80. Crawford Amateur
Radio Society, PO Box 653, Meadville, PA
16335.

PROGRAMMABLE COUNTER. Works
with ANY VFO rig! Get a digital display
for your rig, 100Hz resolution. You can
read the tuned frequency directly, no
need to calculate offsets. Counts to
40MHz, up OR down. Counter Kit $69.95.
Kit wicase $99.95. Assembled wicase,
$139.95 S&H $6 (Continental US). GUAR-
ANTEED TO WORK. For info send SASE.
Call/write to order: S&S Engineering,
14102 Brown Road, Smithsburg, MD
21783. 301-416-0661.

HF MOBILE FIBERWHIPS™ Industrial
grade, 75 thru 6 meter $18.75 each 8
assy. 250 watts $6, S&H US Horz/vert. HF
dipole mnt. combo $48 each (ref. QST
Feb 95’) ASA 1-800-722-2681. Visa/MC/
Dealers Welcome.

ATTN: LAW ENFORCEMENT, INVESTI-
GATORS, SECURITY, ATTORNEYS. Now
you can turn your briefcase into a super
sensitive microphone from the inside out
with our latest high tech vacuum audio
sensor S-2204B only $69.95. The most
sensitive microphone in the world. Sim-
ply attach the S-2204B to the interior wall
then plug into a tape recorder to record
whispers, or broadcasts to your scanner
up to 1/4 mile with the T-2501 crystal
transmitter $89.95, to record sound
through metal buildings, doors, walls, or
to turn a desk, file cab. into a giant
microphone. Order the S-2203G giant Ear
Mike only $49. A-6P, a directional micro-
phone with preamp, six-inch long with
arm straps $49.95. Point then listen utiliz-
ing your tape recorder. Send check or MO
to ILIADIS, add $5 for shipping, $1 for
Micro-Ear catalog. ILIADIS, 1760 Dibble
Circle West, Jacksonville, FL 32246. 904-
641-9942.

Bargain Sale
35,000 sq. ft. of Bargains

e Test Equipment e Lab Equipment ¢
* Microwave Equipment ¢ Connectors
* Timers ® Synchros * RF Cable ¢
e Misc. Computer Equipment ¢ Modems e
e Muxes ® Phone Equipment

* And much more ¢

Check out these specials:

HP
HP
HP
HP
HP
HP
HP
HP
TEK
TEK
Rockland

432A
478A
1417
8552A
8553A
8410A
8411A
8412A
7104
7A26
7530B

Power Meter.... ....$295.00
POWEr SeNSOT imisiicstsssnaisiins $295.00
Spectrum Analyzer Mainframe....$750.00
IF Section Plug-in.........c.eccevue.....$495.00
RF Section Plug-in ..........ccocoueuune. $650.00
Network Analyzer Mainframe ......$525.00
Frequency Converter $995.00
Display Plug-in $595.00
1GHZ Oscilloscope............c...... $5,995.00
Dual Trace Plug-in $175.00
Spectrum Analyzer Plug-in $395.00

Call, fax, or visit today!!!

Lectronic Research Labs 800-358-8378
665 Winks Ln., Cornwells Heights, PA 19020 Fax: 215-633-9309

CUNARD ASSOCIATES

R D6 Box 104, BEDFORD, PA 15522
TEL / FAX 814 623 7000

Write in 61 on Reader Service Card.

T HE PO WER RO

ASITSAY PAGKS I BATTERY REBUILD SERVICE

ALL MAKES WE OFFER COMPLETE BATTERY PACK REBUILDING.

El) & MODELS OUR FULL SERVICE INCLUDES: MINOR REPAIRS
FACTORY NEW

REPLACEMENT OF ALL PROTECTION DEVICES
SANYQ CELLS OF EQUAL OR IMPROVED CAPACITY
ALINCO [DJ580T/FIT
EBP20NX 7.2/1500 $42.95

YOUR O PACK IS REBUILT AND RETURNED.
EBP22S 12/800  $47.85

12 MO. WARRANTY / SATISFACTION GUARANTEED.
GENERAL ELECTRIC <25

MPD/PLS R o
:g:m Zﬁ : ﬁ;‘: 19A704850P(1200mAH) $ 39.95 1 \\i/
: 19A704860P(1800mAH) § 44.95 [
ICOM [ SAT /WA MPR/MPS/MPX/MARK V “ { ]
'BPE3 7.2/750 $2995 | PL19D420763G1/3 $34.95 ‘ !
BPBAC 9.6V/600 [FOR 2AT | PL19D429777G1/3 $3085 S || VY

WITHCHARGER  § 34.95 MOTOROLA BENDIX KING
KENWOOD [Trizrasara] | FIOMTS0OMTIO0  yarose  s3496
PB137.2/800 $4295 B sgoasata gapes  LAAI00 $34.95
PB14 12/800 $4995 UNIDEN LAAD125 $39.95
YAESU[2826411/470/418 | poygso sags KENWOOD
FNB17 7.2V/600  $2095 N Apxi200 sa0gs FPB2/KNB3 $3295
FNB12 12V/800 $39.95 : PB25H/28  $22.95
FNB25 7.2/800 $34.95 ICOM YAESU
FNB28 7.2/1000 $44.85 BP2/BP3/22 $18.95 FNB3/4/4A/12 $ 32.95
FNB27 12/600 $4495 § pog/cMeBPS S24.95  FNB11/14/10S $ 29.95
FNB2 11/800 $1995 § BP7/CM7  $3495 FNB17 $23.95
CELLULAR BATTERIES

ALL BRANDS - CALL BATTERY INSERTS - BEST PRICES!

MANY OTHERS AVAILABLE WRITE OR CALL

12 MONTH WARRANTY ON ALL ITEMS
NI FREE CATALOG |

oslef Co
A ADD $4.50 SHIPPING & HANDLING PER ORDER

VISA

Write in 60 on Reader Service Card.

superBright

5mW pocket laser
“bright as a He-Ne”

Our new SuperBright laser
includes all drive electronics,
heatsink, & collimating optics.
The laser will run over five hours
on 4 AA alkaline batteries.
Red laser beam 635nm is

10 times brighter than 670nm.

This laser blazes like a torch.

Price: $169.00

Please include $7.00 for shipping and handling.
CA residents add 8.25% sales tax.

T0 ORDER CALL

1 (800) 996-6873

| @ HI-Q PRODUCTS,INC.
i
>, €

SuperBright
shown
ahove at
approximate
actual size:
1421

506 N. Garfield Ave., Suite 200, Alhambra, CA 91801
TEL: (818) 308-4400  FAX: (818) 308-4406

Write in 62 on Reader Service Card. 7



INTRODUCING THE UNIVERSAL M-400

A totally new concept in data / tone readers!

@® A RTTY-reader and tone-decoder in one!
® Easy to read two-line 40 character LCD.
@ No computer or monitor required.

Forget the limitations you have come to expect from most "readers”. The
self-contained Universal M-400 is a sophisticated decoder and tone
reader offering an exceptional range of capabilities. The SWL will be
able to decode Baudot, SITOR A & B, FEC-A, ASCIl and SWED-ARQ.
Weather FAX can also be decoded to the printer port. The VHF-UHF
listener will be able to copy the ACARS VHF aviation teletype mode plus
GOLAY and POCSAG digital pager modes. Off-the-air decoding of

DTMF, CTCSS (PL) and DCS is also supported.

be programmed to pass only the audio you want to hear based on
CTCSS, DCS or DTMF codes of your choosing. The M-400 runs from
12VDC or with supplied adapter. The American-made Universal M-400
is the affordable accessory for every shortwave or scanner enthusiast.
Only $399.95 (+$6 UPS).

FREE CATALOG
This huge 100 page cata-
log covers everything for
the shortwave, amateur
and scanner enthusiasts.

Universal Radio
6830 Americana Pkwy.

Reynoldsbhurg, OH 43068
+ Orders: 800 431-3939
¢ info. 614 866-4267

Toner
Cartridge
M Baudot R I
M Sitor A/B i 2
= Asci ecnarge Siand
N Swed-ARQ & Laser Printer Supplies
W FEC-A
B FAX Start Your Own Recharge Business!
B POCSAG Recharge your customers’ . Two profitable methods:
A We Do It For You
B DTME Learn how to recharge toner | Send us your customer's foner
W CTCSS (PL) cartridges usec in the most | cartridges and we will profession-
W DCS (DPL) popular laser printers. ally recharge them for you.
Free Instructions  |Prices as low as $19.95
Free Technical Support | we support all popular laser
 Supplies cost from printers including all HP
$6.40 per recharge g LaserJets I, 11, lp, Wisi, 4,
. tiglrtrirchmm ic“gtll; supplies,| 4si, 4L), M NEC Epson,
The M-400 can even . Initizl Invgstment approxi- Apple, QMS, Panasoic, e
mately $630.00, including|e Just mail your cartridges to
toner vacuum. us and we will do the rest.
o Dial Documenti 2040 « Dial Document 3710
For detailed information, Call us, or dial our

FAX-ON-DEMAND SYSTEM
Call from any Fax machine equipped with a touch-tone phone.

516-467-0772

Chenesko Products Inc.
2221 Fifth Avenue, #4, Ronkonkoma, NY 11779
el Fox: 516-467-3223 Tech. Support: 516-467-3205

=IB) Orders: 800-221-3516

Write in 26 on Reader Service Card.

i S

2176 E. Colorado Bivd.,

Mailing Address: PO. Box 5356, Pasadena, CA 91117-9988

| = <> BUY & SELL

POWER

DC POWER SUPPLY
SWITCHING SYSTEMS INTERNATIONAL
#SQV402-1444-1. Four Output - 5 VDC @
50 amps. Aux. 1 - 24 VDC @ 10 amps.
Aux. 2 - 24 VDC @ 5 amps. Aux. 3 - 24
VDC @ 5 amps. Aux. 2 & 3 can be series
to produce 48 VDC @ 5 amps.

Stock #PS9404 . . . .. $99.50 each
10 for $750.00

SUPPLIES

1-800-325-9465

FAX: 818-796-4875

Pasadena, CA 91107

Since 1947

+15 VDC POWER SUPPLY
BECKMAN, #MPS-60. Input 120 VAC 60
Hz @ 1 amp. Dual adjustable outputs 0 to
+15 VDC @ 0-2 amps. Resolution 10 mV
and 100 mA. Accuracy =20 mV and 100
mA. Has digital display for voltage and cur-
rent. Dim.: 12" wide x 4'/," high x 13'/,*
deep. Weight 16 Ibs. New, with manual.

Stock #PS9410. . . .. $195.00

TEST EQUIPMENT
HEWLETT PACKARD

SWITCHING POWER SUPPLY
LAMBDA #LUS-8A-12. 12 VDC 1.3 amps.
Stock #PS93514 . . . .. $20.00 each
10 for $175.00

LINEAR POWER SUPPLY
POWER ONE #HB28-1-A. 28 VDC @
1 amp.

Stock #PS9400. . . .. $20.00 each
10 for $175.00

#140T. Spectrum Analyzer.
Mainframe
#8555A. Spectrum Analy
RF Plug-in
#204C. Oscillator
#333A. Distortion Analyzer.
#432C. Power Meter .................
#3330B. Automatic Synthesizer . $650.00
#8614B. Signal Generator.

DT A0t e ARG $695.00
#216A. Pulse Generator ............. $295.00
#8445B. Automatic Preselector .. $495.00
#8057. Noise Generator ............. $295.00

See our catalog for more models in stock.

DC TO DC CONVERTER
INTRONICS #S1635-1. Input: 30 to 60

SOLID STATE SCOPE

VDC. Output: 5V @ 4 amps + 15V @
150 mA.

Stock #PS9405 ... .. $20.00 each
10 for $150.00

CALL OR WRITE FOR OUR FREE 128 PAGE

HP OSCILLOSCOPE
#180A. 100 MHz bandwidth. Accepts stan-
dard 1800 series plug-ins.
Stock #0S8901 ... .. $395.00

CATALOG!

Write in 27 on Reader Service Card.

PACKET FOR Commodore 64 users. Digi-
com modem wired, tested. Software and
documents. $49. Crawford Amateur Ra-
dio Society, PO Box 653, Meadville, PA
16335.

MICROWAVE X-BAND 10GHz Gunn
xceivers, 2 for $25. Horn ant. kits, $15. For
wide-band FM voice, video, or 2MB/sec
data. SASE for info. Gary Krancher,
WB1AUA, 1502 Old North Colony Road,
Meriden, CT 06450. 203-634-3006.

YAESU/VERTEX commercial two-way
portable, mobile radios. Discount prices!
4 channel mobile, VHF $390; 6 channel
portable, VHF $292. Quantity discounts!
3 year radio warranty. 501-967-4070.

MICROWAVE COMPONENTS, surplus,
misc. electronic and scientific equip-
ment. For list contact T-Minus-7, 45845
Warm Springs Blvd., #F, Fremont, CA
94539. 510-651-9477 FAX 510-651-3657.

90 DEGREE SMA. STAINLESS MALE-
FEMALE (PLUG-JACK). TOP QUALITY
AMPHENOL 901-9219-ASF. $5 ea. post-
paid. TURCOTRONIX, 1000 E. 14th, Suite
429A, Plano, TX 75074.

POLARAD TEST receiver ESH-2 $2,500,
PRC-47 $175, Collins Antenna coupler
HF8040 $550. Tel 714-441-1002, FAX 714-
4411214,

THE ALC245M AUTOMATIC VOLUME
CONTROLLER will keep your transceiver
or scanner volume constant from a whis-
per to a scream. $29.95. Other models are
also available. FREE BROCHURE. C&S
Electronics, PO Box 2142, Norwalk, CT
06852-2142. Phone/FAX 203-866-3208.

MOTOROLA HANDIE Talkies, all include
chargers; UHF, HT220 2F, $75. MT500 3F,
$125. VHF, MH70 1F, $75. Add UPS
shipping. Large SASE for list. Bob Jarnu-
towski, 390 Glenoaks, Brea, CA 92621.

NEW NEW American made PC16000
transceiver 160-10, SSB, CW, RTTY, en-
code-decode, general coverage, DSP, IF-
shift, AM, filters, more. All standard.
Write, Peter Bergman, PATCOMM-NV,
3517 Estate Dr. SW, Brainerd, MN 56401.

COAX CABLE: 50 ohm, silver plated,
double shielded, RG 214 at $1 ft., $85 per
100 ft. RG 223 at 35¢ ft., $30 per 100 ft.
Plus shipping. Other numbers available,
inquire. Apex JR, Steve Slater, 3045 Or-
ange, La Crescenta, CA 91214. 818-248-
0416.

GE 330 watt base station in 6 ft. cabinet,
excellent condition, 33-42MHz, $1,500;
Motorola Micors 100 Watt, 4 frequency
with accessories, $100; all plus shipping.
Harris Electronics, 105 14th St., PO Box
672, Fairbury, NE. 402-729-5029 or 402-
729-5257.

THE QUICK-SHOOTER component tester
can cut troubleshooting time by 50% and
more. Use QUICK-SHOOTER to find bad
components fast without removing them
from the board. Easily used by non
technical personnel. VHS VIDEO includ-
ed, showing assembly and use. ONLY
$59.95 plus $5 S/H in US. Available Only
as a kit. LYNN JOHNSON ENTERPRIS-
ES, PO BOX 51268, San Jose, CA 95151-
1268. VISA/MC orders 408-274-2534
ext444. Sorry no CODs. CA orders add
7.75%.

Write in 181 on Reader Service Card.



BUY MY Poor Man’s spectrum analyzer
kit, 80% finished! My station bought an
analyzer, so | don’t need it! VHF module,
crystal filter, digital tuning readout, and
tracking generator, 2-space enclosure.
Worth over $450 unassembled, will take
$325! 970-356-7599.

BANDHOPPER ALL band HF remote
tuning mobile antennas. All commercial,
Marine, Ham, Clandestine frequencies.
Extensive info-pac $5 refundable on pur-
chase. Avtech of Montana, Inc., Dept. NV,
201 Cherry St., Clancy, MT 59634-0138.

LIGHT UP that ham shack with a custom
bright LED sign! Tailor made in your call
ID letters, (specify five max). Fully assem-
bled, tested using bright HP red LEDs.
$22.50 total. Check/MO to: Digitronics,
PO Box 933, Olalla, WA 98359.

MOTOROLA 800MHZ mobile. 6 channels,
15 watts. Accessories included. $275.
Evenings, 319-257-6957.

TWO-WAY VHF: Icom U-16 w/desk char-
ger SP/MIC spare batt $325; Yaesu FTH-
2008 3 batt, wall chg, 2 SP/IMIC & case
$395; Midland 70-155B 80 ch w/MOB chgr
$95; MX-350 6W, 4 ch, PL $85; MX-350
UHF 5W 6 ch PL $95; GE-MPX 5W 6 ch
CG $95; MT-500 1 ch CS (MINT) $75; GE
motorcycle radio 30W 6 ch CG $75; VHF
40W w/accy Syntor $95; Delta-S $95;
Mitrek $75; Delta $65; Mocom-70 $45;
Veetac $35; 100W Motrac $75; RCA 500,
700 & ML-1000 also available cheap!
U-ship. Misc. mobile chargers, etc. Quan-
tity prices. Call for list. Gene, 405-799-
8787.

SPRAGUE RF Noise Filters, high per-
formance, EMI/RFI transmitter, computer
power line applications, 25A rating, new
$25 delivered. Alan, K6GA, 714-964-3912.

FLEXIBLE PHOTOVOLTAICS Amor-
phous 12V 45mA $23. Other great prices.
Dallas Solar, 1-800-345-4913.

GMRS-UHF COMMUNICATION to 50
watts with no test license. Great new way
to keep in touch with non-ham family
members. Send or call for free info. on
the great new radios for GMRS. Sports
Communications, Box 36, Scotts Mills,
OR 97375. 1-800-573-2256.

FREE HAM and IBM Shareware Catalog.
Morse Code IBM Computer Interfaces
use COM1 Serial Port $49.95. Add $3
shipping. IBM License Study Programs
$10. Over 700 IBM Shareware Collections
(No Adults) $2.95 each. Quantity dis-
counts. No minimum order or shipping
charges on shareware orders. Dynamic
Electronics, Box 896, Hartselle, AL 35640,
205-773-2758, FAX 205-773-7295.

MAXON GMRS 2 to 5 watt 10 channel
hand held. 50 CTCSS tones, program-
mable, scan modes, repeater capable.
Many other features. We have this new
model 210 + 3 in stock now! for info. and
orders, write or call: Sports-Comm PO
Box 36, Scotts Mills, OR 97375. 1-800-573-
2256.

COLLINS 312B4, round, manual copy -
$150. Wade, 309-523-3262.

MANUALS FOR AMATEUR, AUDIO AND
RADIO-RELATED EQUIPMENT. Lafay-
ette, Heath, National, Hammarlund, Halli-
crafters, Eico, etc. Quality is always our
Number 1 customer priority. Catalog
available. Send two $.32 stamps to: Pete
Markavage, The Manual Man, 27 Walling
St., Sayreville, NJ 08872-1818. 908-238-
8964.

BRX3 (DIC) $ 59.95
BPV7 (DIC) $235.00
BRZ3 (DIC) $ 65.95

BPBB7 $300.00
BP5 $180.00
BPV5 $185.00

5100D $200.00
6100D $325.00
6300D $350.00
8500-311 $ 89.95
8500-310 $ 92.95

FurtunA € OMPONENTS
1-800-630-9948
Converters Compatible To All Major Brands

Call us for FTB3's/TVT and PTV’s
4-Way Universal Remotes $11.50

Call for (Stealth)

M80’s/SA and SA-3,’s
We buy all types of conventens. t's nat the intent of
Futurna Components to defraud any calle company.

SPECIALS!?

Freeze Protection

® Continuous Alarm Tone Dial-Qut
Every 16 min. when Tempergature
drops below 45°

® Remote Alarm, Status ch

© Additional input available fgt fuel

BQN5 $ 47.00 e
BRX3 $ 35.00 iy ey - §& "9“ 95
BRZ $ 40'00 #PA-2 BEG-PRICE9995 [ ]
10-Unit Price Specials ?z“n&?'e.}ﬁgeh =
DQN7 $ 50.00 g”p‘?ﬁ‘:m”mf:m
) lesistance .. -
MICRO-550 $42.00 ey
REGPRICET2995
NOW!
- 42,
Pinhole Camera |
321 $ 99.95 ?equir?s1l18: ope:\ing size.
8535-420  $ 99.95 SFover 7512400
SA 8590D-  $290.00 oo A
ST1600 $240.00 #CVC50PH . ;
ST1086 $990.00 3'3’.’5“ 12V DC Power Supply 9.95

Metal Detector Wand by Garrett
#Super Scanner / Professional Grade
BEG.-PRICE-199:95

[

J

L

Write In 28 on Reader Service Card.

RCI-2950/2970 Modification  Manual.
Tune-up, audio, receiver, noise-blanker &
clarifier modifications. Microphone wir-
ing & more. $20 ppd w/money order,
$25.50 COD. Scott, PO Box 510408, St.
Louis, MO 63151-0408. 314-846-0252.

JVFAX HAMCOM Interface xmit and rec
includes shareware software JVFAX 7.0
HAMCOM 3.0 Pakmon 1.0. WEFAX, COL-
OR HAM FAX, SSTV, CW, RTTY, AMTOR,
(PACKET rec only). $24.95, $4.50 S&H in
plastic case. Send #10 SASE for catalog.
JHI, 741 E. Benton St., AURORA, IL
60505.

WANTED: GRM 10/ARC58. Russell Ott,
9050 Briarclift Rd., Indianapolis, IN
46256-2206. 317-849-5866.

Call For Other Styles

NOW!

I NEED information/service manual on
Racal 6217D/MA6314 Freq. synthesizer or
MA 6355 xtal osc units. Also info. on RA
6338 convertor. Will sell 6217D mint.
Please contact Frank KC4SRT, 912-857-
4777, 1275 Union Ch Rd., Sylvania, GA
30467.

NEW HAM starting out, looking for equip-
ment of any kind. Transceivers, receivers,
antennas, base or mobile. Shoestring
budget. Will take donated equipment.
Mike, 315-732-4507.

WANTED: 6 METER antennas/plans. Es-
pecially interested in designs or anten-
nas similar to “Saturn-6” by Hi-Par or
Ebco “Skysweeper.” Help me get on
6-meters! Bob, KBBUHU, 216-336-8940,

1-800-
Fax: 516-435-7494

Write in 187 on Reader Service Card.

45-0909

POWERTEC MODEL 2D1568 Power Sup- o2 P™ EST.
ply, 12 volts, 6.5A CCS, adjustable, New
$35 delivered. Alan, K6GA, 714-964-3912.
- EPROM+
HAM GEAR NANGSR S PROGRAMMING SYSTEM
USES PARALLEL PORT

COLLINS HF aircraft transceivers such
as: ARC-58/R761 and similar units. Buy/
sell/trade. Russell Ott, 9050 Briarclift Rd.,
Indianapolis, IN 46256-2206. 317-849-
5866.

| WANT it and | want it now. | want all of
your SIMM memory. IBM, Mac, new,
used, even defective. | want it all. Highest
$ paid. Call 1-800-4-MEMORY now!
Voice/FAX.

JAMES MILLEN equipment and parts
wanted, especially VFO, HF/VHF/UHF
transmitters and coils, modulator,
scopes, power supplies, consider what-
ever else you have. Wade, 309-523-3262.

WANTED: GRM 21/ARC58. Russell Ott,
9050 Briarclift Rd., Indianapolis, IN
46256-2206. 317-849-5866.

EPROMS (24,28,32 & 40*PIN PLUS 27CXXX AND 28F)

1702* 2708, TMS2716*,2716,32,32A,64,64A,128,128A,256,512,513,011,010,101
1001,1000,1024,210,020,2001,220,2048,4001,040,240,4096,2516,32,64,68764,66
EEPROMS AND NVRAMS (18, 24 & 28 PIN PLUS CXXX)

2210, 2212, 2804, 2816, 2816A, 2817, 2864, 2865, 28256, DS12XX

SERIAL EEPROMS* (8 & 14 PIN PLUS CXX)

ER1400,M58657, 2401,02,04,16, 2444, 59C11, 8572,82,92, 9306,46,56,66
BIPOLAR PROMS* (16 THROUGH 24 PIN) 74SXXX, 82SXXX FAMILY
MICROCONTROLLERS*
8741,8742,8748,8749,8751,87C51,8752,87C52,87C5XXX,87C751,87C752
68705, 68HC705, TMS7742, PIC16C5X

*ADAPTER REQUIRED - DIAGRAMS INCLUDED IN MANUAL

* SOFTWARE - READ, VERIFY, PROGRAM, COPY, DISK FILE LOAD
& SAVE, CHECKSUM, FULL SCREEN BUFFER EDITOR W/20 CMDS

* READS INTEL HEX, MOTOROLA S-RECORD AND BINARY FILES

* FAST-MOST DEVICES PROGRAM IN UNDER 60 SECONDS

$289

« RUGGED (8"X7”X3") PORTABLE ENCLOSURE W/CARRY HANDLE ADD $5.00 SHIPPING
« MADE IN THE USA - 30 DAY MONEY BACK GUARANTEE $5.00 COD
« SYSTEM INCLUDES: PROGRAMMING UNIT, PRINTED MANUAL :
PRINTER PORT CABLE, POWER PACK AND SOFTWARE VISA/MASTERCARD

ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150
\ (513) 831-9708 FAX (513) 831-7562

J
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Far-Out DX Is Where
You Find It

, in another
Volts ¢ g0 from now on | will
be your monthly host. Who am 12 | am Joe
Carr K4IPY, and I've been writing books,
columns, and articles on electronics and
amateur radio for many years. If you wish
to contact me with questions to be
answered in this space, or suggestions for
topics, then write to me at F.O. Box 1099,
Falls Church, VA 22041.

The column will take on a somewhat dif-
ferent flavor than when Harry conducted
it. Some of the same material will appear,
but we'll also take a look at small con-
struction projects, communications cir-
cuits discussions, amateur radio, CB,
SWLing, monitoring/scanning, receivers,
and a host of other topics that you should
find interesting. This month, for example,
we will take a look at DXing the cosmos
(“DX” is radio shorthand, so “light years”
surely qualifies as DX).

We may also dabble into other areas of
science experimenting (with an electronics
or communications flavor), if readers are
interested. That material will probably
include emall construction projects,
instruments, and so forth.

Amateur
Radio Astronomers

Extraterrestrial radio signals are generated
from sources as close as our own Sun, to pul-
sars and stars far enough into deep space that
even Capt. Kirk and Scotty couldn’t get there. In
the early days of radio astronomy (late 1920s),
many scientists scoffed at the idea of radio sig-
nals from outer space; astronomy was some-
thing you did with lenses and telesco'pee- and
cold, windy mountain tope. If you didnt freeze
your fingers off on some dreary mountain top,
then, to astronomers of that era you hadnt
paid your dues . . . you hadn't “seen the ele-
phant.” But that changed.

was tasked

study the level of
background noise detected by maritime 15-
meter band receivers. During his investigations,
Jansky also studied noise picked up by undersea
telegraph cables (undersea telephone cables
didn't exist until the 1950s), and noise at wave-
lengths used for overseas shortwave radiotele-
phone service. Another scientist at Bell pointed
out that the variation in noise strength could be
explained by sources in the stars, rather than on
earth. As a good scientist, Jansky published his
work in a professional journal (Proceedings of
the Institute of Radio Engineers, now |[EEE). One
observation pointed directly to the Milky Way as
one source of radio noise. The result was a
resounding silence as professional astronomers

above the horizon. | bet that was top secret dur-
ing the war!

Today, radio astronomy is alive and well, and
is well regarded both as a professional activity
for astronomers and a hobby activity for ama-
teurs. The British operate a massive radio
astronomy observatory at Jodrell Bank, in
England.

In the USA, The National Science Foundation
operates (through academic contractors) the
National Radio Astronomy Laboratory (NRAO,
POB 2, Green Bank, WY 24944). A good history
of radio astronomy is available from them for a
modest cost. Ask for Proceedings NRAO
Workshop Number 7, May 1983.

ignhored  Jansky's

work.

One chap, howev-
didn't  ighore
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Figure 2
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Jansky. An amateur
scientist named
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Grote Reber, from I AC

|
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Wheaton, IL, was
intrigued at the pos-
sibility of combining
twin interests in
radio and astrono-
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my. In 1937, Reber
patched together
enough stuff to =
erect a 31-foot (9-meter) parabolic reflector in
his backyard (it must be nice to have that much
antenna spacel). After initial failure, he changed
his receiving equipment to listen to wavelengths
of 33 cm (910 and 1.87 meters, 160.4 MHz).
Hams and scanner operators who own VHF
receivers can see solar noise increase dramati-
cally as the sun comes up. Foint a directional
VHF antenna at the eastern horizon before sun-
up, and tune in on the “hiss.” As the sun slips
above the horizon, the hiss level forces the S-
meter to take a dramatic leap to the right.
Radio astronomy got a further boost during
World War |l, when the consequences were a lot
more profound. The British pioneered the use of

h

L

/— Directional Antenna

Figure 1
Hardware set-up for 430 MHz

Low-Noise 430-455 MHz

galactic radio astronomy. @i

| radar detection of aircraft just in
| the nick of time for the Battle of
| Britain. Their initial Chain Home
radar system operated in the HF
shortwave bands, but was soon aug-
mented by models working in the high
| UHF (900 MHz) band. These new
“centimetric radars” (as they were
called because of the 33 cm wave-

Preamplifier Down-Converter

length of- the signals) were more
advanced, but suffered an interest-
ing peculiarity.

Radar operators noted a periodic
dramatic increase in received nhoise

Integrator &
Recorder

Shortwave Receiver

level that decreased the distance at
which they could detect German

| bombers. It was found that the noise
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occurred whenever the Milky Way was

What You Can Do

Okay, so you don’t have a 30 foot parabolic
antenna, never mind a huge professional dish . . .
are you cooked? No, just because your antenna
isn't 100-tons of steel that walks across the
sky under the control of a three-phase, 440-volt
AC industrial power system doesn't mean that
you are out of business.

Figure 1 shows the block diagram to an ama-
teur radio astronomy system that is based on
using an HF shortwave receiver as a “variable IF”
system. This system is designed to receive
galactic signals in the 435 MHz region. This fre-
quency is close enough to an amateur radio
band to permit use of ham components.

The antenna should be a high gain, direction-
al type such as a VHF/UHF Yagi. A lot of ama-
teur astronomers have used high-gain television
antennas for this function. In general, the rule to
follow is: the more elements, the higher the gain.
One with at least eight elements (and the more
the merrier). The antenna can be mounted hori-
zontally, but that is limited. It would be better to
aim the antenna at the portion of the sky you
want to “DX,” or provide az-el mounting to be
able to point it anywhere you want.

The low-noise 435 MHz preamplifier is used
to boost the antenna signal, and it should be
located as close to the feedpoint of the anten-
na as possible. Some TV antennas have pream-
plifiers built-on, but be sure that it is described
as a “low-noise” amplifier before buying it. Kit-




8-9535.

The output of the preamplifier is passed
through coaxial cable to a 430 MHz down con-
verter that translates the UHF input frequency
to a shortwave frequency in the 28 MHz to 30
MHz region (depending on which converter you
buy). Suitable converters include the Advanced
Receiver Research, (PO. Box 1242, Burlington,
CT 06013). Model R432V and the build-it-your-
self kit converters sold by Hamtronics, Inc.

The integrator/recorder section of the radio
astronomy system of Figure 1 rectifies the out-
put of the receiver, and then integrates it and
displays it on a recorder or computer. Figure 2
shows an integrator circuit that can be con-
nected to the headphones output of the short-
wave receiver.

The circuit of Figure 2 consists of a rectifier,
a switch to select the integrator time constant,
and a potentiometer to set the output level.
Rectifier BR1 is any bridge rectifier pack with
ratings of 1 ampere forward current at a peak
inverse voltage (FIV) rating of 100 volts, or more.
The two “AC” terminals (sometimes marked with
a little “~” symbol) are connected to a plug that
will mate with the headphone jack on your receiv-
er. The negative (-) output of the rectifier is
grounded, while the positive (+) output is con-
nected to the integrator circuit.

An “integrator” can be built with a capacitor.
If you dig into any decent basic electronics text
you will find that a resistor-capacitor (R-C) net-
work provides mathematical integration with a
time constant equal to the product of the resis-
tance (in ohms) and the capacitance (in

Computer
Figure 3
et I, Connecting
alog Voltage unit to
from Integrator computer. =
Output =
===
P
AD %
Converter T

farads). Operating convenience requires three
time constants, so Cl, C2, and C3 are provided.
All three capacitors should have a voltage rating
of 35 WYDC or higher.

The rectified signal, at the output of BRI, will
charge the capacitors to a voltage proportional
to signal strength. This voltage is applied to
potentiometer R1, which is used to set the level
provided through the output to the recorder.

The “recorder” is not shown here, but can be
any of several instruments. If you want to spend
a fair amount of money, then look for a O-to-1
milliampere or O-to-5 milliampere paper strip
chart recorder. But that's no longer necessary
because computers can be pressed into service.

A computer doesn’t normally like to see ana-
log signals, such as those produced at the out-
put of the integrator (Figure 2). However, if the
computer is provided with an analog-to-digital
converter (A/D), then it will digest the data that
you collect. Figure 3 shows the connection of the
integrator to a computer where an outboard

f}
The A/D converter can be almost any of the
available models. | use a Pico Technologies, Ltd.
model made in England. Others are easily avail-
able from USA manufacturers and importers.
Two types seem to be generally available. One
type connects to the serial communications
port (COM1 through COM4 on PCg), while the
other type connects to the parallel printer port.
If the latter surprises you, then you know too
much (the printer port is an output, after all).
The standard PC parallel port can be used as a
four-bit input port because of the four hand-
shaking lines included on the standard
Centronics interface used for the printer. It
takes two “reads” to get an eight-bit word, but

astronomy. Two issues are eeen on those
receivers, and both involve the noise level. First,
the receivers typically do not have very good low
noise amplifiers at the antenna feedpoint (the
“LNA” is not “low” enough). Second, the bandwidth
is too wide (6 MHz), so way too much noise is
admitted to the system. Note, however, that a
number of amateur radio preamplifiers and down-
converters intended for the ham microwave bands
can be modified for use at 1,420 MHz.

Figure 4 shows the basic equipment set-up
for 1,420 MHz operation. At the antenna site
several items are needed. First, of course, is the
dish antenna. A 7 to 9 foot diameter standard
TVRO (satellite TV) parabolic antenna is suffi-

at the speeds

these observa-
tions are made
(one per second
is overkill),
that's not a

Qﬂelme TVRO
Dish Antenna

oy

Circuitry

Antenna "Head—End“\

problem.

An advan- i

Preamplifier

tage of the com-
puter is that it
can store huge

Figure 4

1,420 MHz receiver.

30 MHz

amounts of
data in little
space. For exam- |
ple, at one-byte

\ Amplifier

Coax to RCVR

30 MHz

per sample
observation
taken 24-hours

1390 MHz

Oscillator

Variable Frequency i

Shortwave
Receiver

To Recorder

a day, a stan-

) Recifier or Computer

dard 1.44 mbyte
3.5-inch floppy
diskette will hold

Integrator

nearly two weeks worth of data. And that data
can be plotted on a laser or dot matrix printer in
most cases. If the A/D that you select lacks a
graphing program, then the file can be plotted on
a package like Microsoft's Excel.

Just a note. If you store the date and time
along with each observation, then three columns
are needed for Excel to make sense of it. Write a
BASIC routine that reads the data and refor-
mats to include a comma between entry in the
sequential file. The CHR$(9) character will work
nicely.

The system of Figures 1 through 3 are
intended for use in the UHF band. Note that
there are many different models of scanner and
tunable receiver available that will tune the
YHF/UHF range. Many such receivers operate in
the 25 to 1,500 or 25 to 2,000 MHz range.
Such receivers could easily be substituted for
the system of Figure 1. The same integrator will
work on those receivers as well.

A number of amateur radio astronomers use
the microwave frequency 1,420 MHz (21 cm
wavelength) for making observations. This fre-
quency is the resonant frequency of hydrogen.
Researchers interested in the Search for
Extraterrestrial Intelligence (SETI) selected
1,420 MHz because it is theorized that intelli-
gent, reasoning beings elsewhere in the universe
would also know about the resonant frequency of
the hydrogen atom. If they wanted to send mes-
sages to other civilizations, then they might
think to transmit on or near this “universal call-
ing frequency.”

Television satellite dishes are sufficient for
picking up 1,420 MHz signals (although a larger

cient, but if you can obtain or build a larger
diameter dish, then all the better. Some people
have also been successful by stacking standard
and ring Yagi beam antennas to form an array.
The 1,420 MHz signal must be downconverted to
30 MHz. The step in the process is to use a very
low noise amplifier (NF as small as possible,
within the budget), which is mounted right at
the antenna feedpoint. The output of the pre-
amplifier is fed to the RF port on a mixer, where
it is combined with the signal from a 1,390 MHz
local oscillator (LO). The difference frequency
(1,420-1,3290) that appears at the output of
the mixer is 30 MHz.

In order to provide some tuning around the
operating frejuency, it is common to use a volt-
age controlled oscillator (VCO) for the LO. Some
designs use a varactor tuned crystal circuit,
operating in the low-VHF region, which is then fre-
quency multiplied up to 1,590 MHz. The output of
the mixer is fed through coaxial cable to the
receiver site. In some cases, a 30 MHz amplifier is
used ahead of the receiver, although in some
cases (especially where a good receiver is used),
the signal is applied directly to the receiver.

Conclusion

Amateur radio astronomy can be a very
rewarding hobby, and need not be too terribly
expensive (especially for a do-it-yourselfer). If
you are interested in chasing this topic further,
then you might want to contact the Society of
Amateur Radio Astronomers (SARA), at 247
North Linden Street, Massapequa, NY 11758.
They publish Radio Astronomy monthly. NV
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Computer Trade Show
With Wholesale Prices

MAIIKE'I'PI.ACE S

There is no other place where you can find such a huge inventory of
computer products all under one roof AND at low, wholesale prices!
Hundreds of knowledgeable computer retailers and businesses each
demonstrating their products and paying close attention to your needs.

May 6
Sa!ur%cu

May 13 & 14
Saturday & Sunday

SANTA BARBARA Earl Warren Showgrounds

Take Highway 101 to the Las Positas Exit. Follow the signs to the falrgrounds.

POMONA Fairplex (LA Fairgrounds)

Exit Highway 10 at Fairplex Drive. Go north to McKinley Avenue, turn right.
Turn left on White Avenue to Gate 14.

POMONA Fairplex (LA Fairgrounds)

HESEDA Sherman Square Entertainment Center
From the 101 Freeway take the Reseda offramp, turn left (east) to Sherman Way
and turn right. Go one block to Canby Street. 18430 Sherman Way.

BUENA PARK Sequoia Conference Center

Take the Beach Blivd. exit off the 91 Freeway. Go one block north
to 7530 Orangethorpe.

POMONA Fairplex (LA Fairgrounds)

June3 & 4
Saturday & Sunday

June 10
Saturday

June 11
Sunday

June 24 & 25
Saturday & Sunday

All Shows
Open to the Public
10:00 A.M. TO 5:00 P.M.

CONSIGNMENT TABLE
300 EXHIBITS atthe POMONA SHOWS

(408) 778-5200 or 800-800-5600

Fox# (408) 779-1374

Admission
Pomona: 72
Al others: $5%

National
II’mdmtlons

Write in 59 on Reader Service Card.

Are you overggﬂng e o e

| - « « your cable company?

>

Yov are if . . .

. . - you are leasing their
equipment.

* Forest Electronics, Inc. offers a complete line of
New Cable Decoders and Converters that
are fully Compatible with your cable system.

e All systems come with: Remote Control, &

Parental Guidance Feature. Volume Control
is also available.

e All Equipment is fully guaranteed & comes
with a 30 day money back option.

For More Information Call Us 24 Hours a Day At:

800-332-1996
FAX: 708-860-9048

TS —
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DE\IICE PROGRAMMERS

nsenmn EMP- Jj EETOOLS ALLMAX

UNNERSAL $429

2" AUMax

NEEDHAMS PB-10
UNIVERSAL $579 :( E(E}PROM $129 t:( UNIVERSAL $449

HILO TUP-400
UNIVERSAL $569

HILO TUP-300

EFURB  § 49 SUNSHINE 1 GANG
““:::o §249. $ 99 SUNSHINE 4 GANG
SUPE $169 SUNSHINE 8 GANG
; $299 SUNSHINE 16 GANG
| $199 SUNSHINE UNIVERSAL
5! $269 JOR MUP UNIVERSAL
_ | $443 JOR EMUP UNIVERSAL

$569 JOR EMUPA UNIVERSAL CALL EETOOLS ALLMAX+

Geneml Device Instruments

- & | GDI WILL BEAT ANY PRICE - NEVER UNDERSOLD

$569 LOGICAL CHIP3000
$569 ADVANTECH UPROG

$ 99 TTUDRAM TESTER
$189 XELTEK ROMMASTER1
$269 XELTEK ROMMASTER4
$139 EETOOLS ROM MAX1
$199 EETOOLS ROM MAX4

NEEDHAMS SA-20 |
STAND ALONE $699

SALES 408-241-7376 FAX 241-6375 BBS 983-1234 Internet lm@lx.neuom.mm

Write in 58 on Reader Service Card.

[#10 HAM GEAR FOR SALE cont. |

| AM awaiting my Mars certif., but | need
general coverage transmit mod. for Ten-
Tec Paragon Il now! WV1V, Vic, 15
Belmont St, Danbury, CT 06810 203-743-
4928.

WANTED: INTERNAL TNC such as DRSI-
2, PCPA-2 and DCD 3501. Must be in
working condition. Write Jerry K7VKK at,
35200 The Glade, Nehalem, OR 97131.

WANTED: REGENCY 70 watt VHF not
working, but must be complete. Cheap.
718-617-4332. Leave message.

CB & SCANNERS

SCANNING WITH THE PRO-2004/5/6 AT
ITS FINEST, fully automated with amaz-
ing untamed power! The CE-232 Scan-
ner/Computer Interface has AutoPro-
grammer; AutoLogger; Data LookUp; Bir-
die-Reject; Macros & much more for
IBM/compatibles w/512k & MSDOS 3.1 &
up! Kit, Program Disk (specify size) &
detailed manual: $194.95 + $5 S&H; or
SASE for info: COMMtronics Engineer-
ing, Box 262478-NVZ, San Diego, CA
92196-2478. FREE info from our computer
BBS at 619-578-9247, after 5:30 pm &
before 1:30 pm, PST.

SECRET CB Books 1-29, $10 ea; Sams
Books $15 ea; RCI 2950-2970 service
manual, $10. Call for free catalog of other
goodies, 1-800-536-0109.

TOMCAT’S BIG CB Handbook, by Tom
Kneitel! 221 pages, illustrated. Every-
thing they never told you about AM, SSB,
DX, Freeband, legal and otherwise. Only
$15.95 (+ $5 postage, $6 to Canada). CRB
Research, Box 56, Commack, NY 11725.
(NYS residents add $1.78 tax). MC/Visa
OK. Phone orders 516-543-9169.

BUILD THE ultimate 11 meter vertical
antenna. It will provide: quieter receive,
more receive gain, more transmit gain. It
will reduce or totally eliminate bleed
problems. Data sheets give detailed in-
formation on this antenna and informa-
tion that can improve the performance of
any vertical antenna. Send $15 to Terra-
pin Sales, PO Box 12426, La Crescenta,
CA 91224-5426.

“BREAKER” SAVE big on Connex, Gala-
xy, Texas Star, Palamar and many more.
Send to L & S Electronics, PO Box 655,
Hazelton, PA 18201-0655. Enclose money
order, payable to Lawrence Smith for
S&H of catalog. Cost is $5.50 deductible
from first order.

CB RADIO Hacker’s Guide! New! Big 150
pages; pictorials, diagrams, text. Peak-
ing, tweaking & modifying 200 AM & SSB
CB radios. Improved performance, extra
capabilities! Which screws to turn, which
wires to cut, what components to add:
Cobra, Courier, GE, Midland, Realistic,
SBE, Sears, Uniden/President. $19.95
plus $5 shipping ($6 Canada). NY State
residents add $2.12 tax. CRB Research,
Box 56-NVV, Commack, NY 11725. Visa/
MasterCard accepted. Phone order M-Tu-
Th-F, 10-2 Eastern Time, 516-543-9169.

READOUT CHANNEL Kit for Cobra 148,
$54.95; Modulation kits for RCI 2950, HR
2510, Galaxies, Cobras, Ranger 3300,
plus more. Call 1-800-536-0109 for free
catalog.

SCANNER HACKERS BIBLE 112 modifi-
cations. PO-2004/5/6, Yaesu, Kenwood,
Bearcat, Icom. Frequency fixes, scan
rates, interfaces, programmable chan-
nels, improving operation, antennas, and
MORE!! $33.45. VOLUME 2 covers ICOM
+ KENWOOD $33.45. VISA/IMC 602-782-
2316. TELECODE, Box 6426-NV, Yuma,
AZ 85366-6426.

CELLULAR RESTORATION on your
800MHz scanner performed expertly for
$40 including return shipping. Guar-
anteed. Keith Perry, 607 Osage Dr., PO
Box 816, Leander, TX 78641. Phone 512-
259-4770.

GRR-24 MILITARY Radio AM-UHF receiv-
er, Solid State, 225.0MHz to 399.975MHz,
AC-DC, used, $95. Bob, 415-332-3905,
POB 1081, Sausalito, CA 94966.

DON’T MISS ANY ACTION! The new
Action Tape Controller plugs into your
scanner and tape recorder, activating
recorder only when scanner picks up
something, and recording whatever it
receives! Needs NO BATTERIES nor AC
power $31.95 ppd. Worldcom, Box 3364,
Ft. Pierce, FL 34948. 407-466-4640.

ANTENNAS! FILTERS! BOOSTERS! Ma-
ny unique products including indoor am-
plified loop antennas, lightning and over-
load protectors, and modification enh-
ancements that can add 10x signal
boosting, extra-narrow AM/FM/SSB filter-
ing, SCA decoding and more to your
radio! For complete catalog, send two
32-cent stamps. Worldcom, Box 3364-P,
Fort Pierce, FL 34948. 407-466-4640.




FEDERAL FREQUENCY Directory! Knei-
tel’s “Top Secret” Registry of govern-
ment Frequencies, New 8th Edition. 268
Pages! FBI, DEA, Customs, Secret Ser-
vice, BATF, Immigration, Border Patrol,
IRS, FCC, State Dept., Treasury, CIA, etc.
& surveillance, bugs, bumper beepers,
worldwide US military, 225 to 400 MHz
UHF aero band, Canadian listings, &
more. Ultimate “insider’s” directory!
Standard reference of law enforcement,
news media, private security, communi-
cations industry & scanner owners.
$22.95 + $5 shipping ($6 to Canada). NY
State residents add $2.38 tax. CRB Re-
search Books, Box 56-NVT, Commack,
NY 11725. Visa/MC welcome. Phone or-
ders 516-543-9169 weekdays (ex-Wed.) 10
to 2 Eastern.

SCANNER MODIFICATION HAND-
BOOK. Big! 160 pages! More than 20
performance enhancements for PRO-
2004 and PRO-2005. Restore cellular,
increase scanning speed, add 6,400
memory channels, etc. Step by step
instructions, photos, diagrams. Only
$18.95, + $5 shipping ($6 Canada). (NYS
residents add $2.04 tax.) CRB Research,
Box 56, Commack, NY 11725. Visa/MC
welcome. Tel. 516-543-9169.

SALES, SERVICE: CB equipment, radios,
modifications, power mics, echo-reverb
boxes, kits, meters, filters, antennas,
noise toys, mounts, hard to find items.
Partial list $1, complete list $4. D&R
Electronics, 10 Park St., Thomaston, CT
06787. 203-283-9492.

FREE CB EXPORT CATALOG 24 HOURS
A DAY by our INTERACTIVE VOICE MAIL
SYSTEM, FAX ON-DEMAND. LISTEN to
or FAX DOWN the ABSOLUTELY LOW-
EST PRICES on CBs, Scanners, Modifica-
tions, Kits, Techinical Books, Accesso-
ries and more. LORD/WYATT COMMUNI-
CATIONS 718-789-7329, press Ext. 1 for
the CB department. No Fax machine.
Please send $3 for catalog to LWC, PO
Box 030128NVF, Brooklyn, NY 11203-
0001.

VINTAGE TUBE CBs. LSASE list. RFD 1
Box 75, Fort Kent, ME 04743. 207-834-
6273. Evenings/weekends only.

FINALLY READY, Bill Cheek’s The Ulti-
mate Scanner (Cheek 3) doesn't just build
on his two earlier bestsellers. His new
indispensable bench manual goes
further and faster, explaining scanner
modification technology proved by thou-
sands of readers of The World Scanner
Report. The Ultimate Scanner includes
memory enhancements, up to 25,600
channels, cellular restoration, simple
ways to automate arduous scanning
tasks, signal discrimination, computer
interfaces, optimum antennas, autolog-
ging “hits,” power options, SCA decod-
ers, auto-rejecting, hacking, and tons
more. You get more of Cheek’s laid-back
down-and-dirty style, as he provés you
may already own most of the “next
generation” scanner. With a wealth of
step-by-step procedures, photos, charts,
diagrams, and schematics, Cheek gives
us generic information for improving the
performance of ANY scanner, plus detail-
ed information on Radio Shack 2032/
2036/2037/2026/2039/2030/2027/2022/
2021/2003/2002/43A/46/51/62, Uniden
760/890/8500/5855/5800/590/2500/100,
plus models from Shinwa, Icom and
Regency. 260 pages, large format, $24.95
until 6/30/95, then $29.95 (plus $4 S&H,
CA add 7.75% tax). Index Publishing
Group, Inc., 3368 Governor Drive, Suite
273N, San Diego, CA 92122. Order line
1-800-546-6707.

WANT PR0O2021 Mods for 800MHz. Joe
Hilburn, 5013 Elkwood Ct., Raleigh, NC
27613.

MIDWEST ELEGTRONICS

124 12th AVE. SOUTH, MPLS, MN 55415

Tel (612) 339-9533 - FAX (612) 338-3834

MINI TOWER 486DLC-40MHZ W/MATHCO, 4MB RAM, 200MB HD, 512K VGA
CARDI 2o A EDHRB OB 31 ) . 8 a2 fogatet iosie£iasst sasaecom cibngsgosntanragting
PACKARD BELL 8086 XT 640K 30MB HD; 360K FD; KB, CGA ..
PACKARD BELL 286-12 5-1/4 FD, 1MB RAM, 40MB HD, 101 KB ...................... $149

486DLC-40MHZ AMI BIOS. 129 TZEOSHBOSK20 ........... . oan il $39

SPECIAL!!

4 AFDRIVE. i:0, . dciaih - 1 $32  387DX-25-33 MATHCO. ........ $22
15PCS. COMPUTER TOOL SET $6.99  SCSI TERMINATOR. . .......... $4

ATRIRIGIBINE ...t ittt $25
$39° XTFLORPY.....c.. oo iiiiivsins
FLOPPY/IDE CONTROL 16 BIT ..
VGA S12K'CARD.......:;-ve0i00500

2400 INTERNAL MODEM . 360K FLOPPY DRIVE... .$10
PRINTER CABLE ......0.......c.cc .$2.50 EXTERNAL SCSI CABLE .. i85
9 PIN MONITOR EXT. CABLE.. 83
IDE CABLE (USED)................ 40MB IDE HARD DRIVE... ..$69
25 PIN M/F G. CHANGER. ..$3 3 BUTTON MOUSE.......... .39
15 PIN VGA EXT. CABLE.. KEYBOARD EXT. CABLE...................... $4

MONO MONITORS STARTING

CGA MONITORS STARTING ...........$49
MFM 20MB HARD ............ .$35
REESOMB ... Simn il i, $40

ZEOS DESKTOP CASE W/200W PS $39
MS-DOS VERSION 4.01 INCL GW-BASIC
MS-DOSNVERSION S 3N 31 /ZDISISS . ... 00 ciaentiise assisssiossssssassirnigosiisssesibeaversios

PLEASE CALL FOR QUANTITY DISCOUNT, SHIPPING CHARGES,
& FOR MORE UNLISTED AT OR XT PARTS.

Write in 57 on Reader Service Card.

CB RADIO 6 months old for sale Cobra
2000 GTL with desktop power mic., and
modified with xtra channels. Included is
100 feet of coax cable. Best base station
CB sold today. Priced new $380. Asking
$300. Call 516-564-1014.

CB RADIO sales and service of export
radios, amps, antennas, and more. Speci-
alizing in hard to get units. Send $1 for
price list or call our BBS at 414-328-0190
2400-b. G.L. Electronics, PO Box 44201,
West Allis, WI 53214, V-414-328-9899.

SCANNER MODIFICATIONS. Profes-
sional level mods at reasonable prices. S
meters, extended memory, Linkall memo-
ry controller, computer interfaces, auto
crystal switch, many more mods for all
scanners. Recommended by Bill Cheek.
Six month warranty all work. Mark Pers-
son, 1369 Lombardy Blvd., Bay Shore, NY
11706. 516-665-6457.

CELLULAR HACKERS! Hot new soft-
ware programs up to 39 different phones
using your PC. All Motorola phones!
Nokia, Oki, Novatel, etc. 8.6 Megabytes
of info. covers ESN/NAM programming,
test modes, everything! Manual and dia-
grams to make own cables included.
Guaranteed! No need to spend $200 or
more! Mention Nuts and Volts, get a disk
of unbelievable underground stuff! Hot!
Order now! $99.95 to; Bates, 426 West
Belmont, Chicago, IL 60657. Phone, 312-
213-7023.

WANTED: DEAD or alive: Radio Shack
PRO 2005/6 Scanner. Please leave voice
mail at 512-448-6664.

1995 EXPORT CB catalog, best prices on
galaxy, TNT, and Texas Star. Send 2
stamps for catalog. J. Scott & PO Box
1896, Highland, IN 46322-0896.

ULTIMATE MODIFICATION BIBLE Vol.
IV. Most complete, and greatest modifi-
cation book in its time. 800 mike wirings
CB and ham, 400 CB modulation boost,
200 CB PLL’s, 175 ham radios, and 25
scanner modifications. Over 200 pages.
KDC Sound, 17294 FM3083, Conroe, TX
77302. Send $29.95 or to order: 1-800-256-
9895 COD ($4.50 extra for COD fee),
Master Charge, Visa, or Discovery. Other
calls: 409-231-3753.

“WORLD SCANNER REPORT,” monthly
scanner hacking guide by Bill Cheek,
author of Scanner Modification hand-
books! Scanner-computer interfaces; S-
meters; CTCSS; DTMF; speedups; coun-
termeasures; much more: $15/6-mo; $25/
yr; SASE for info; PO Box 262478-NVZ;
San Diego, CA 92196-2478.

Write in 35 on Reader Service Card.

AMP-HOURS +"

WorldLeader inState ofCharge Instrumentation

AMBHOURS

Battery status at a glance: Amp-
hours consumed, plus Voltsand Amps
flowing inor out. Simpleto use. Zero
Ahrs are consumed from afullbattery.
AMP-HOUR + Meter countsdown
as Ahrs are used and back up during
charging. Automatically learns, and
compensates for, charging efficiency.
Twochannel model available.

NEW! MEMORY MODULE

Store up to 1 megabyte of RS-232
(9600, 8-N-1)data. Instrument remote
sites -- retrieve data later for analysis
and graphicdisplay! Extremely ver-
satile. Call or fax forcomplete details!

DealerInquires/Exporters Invited

CRUISING EQUIPMENT CO.
6315 Scaview Ave NW
Scattle, WA 98107 USA

(206) 782-8100
Fax (206) 782-4336

Write in 36 on Reader Service Card. 13



------------------------1
Check PC Monitors Without a Computer!

[ |
i Monitor Wizard

T Professional PC & Compatible Monitor Checker
E Standanl s!ne Modes:

TTL : MGA, CGA
VGA : 640x350, 640x480, 800x600, 1024x768i

HEWLETT PACKARD TEKTRONIX e T e et

11664C, Detector . .. $150 1410, NTSC Generator, w/SPG1, TSG1, TSP1, TSG3, Easy to Use! No Technical Knowledge Required!
11713A, Attenuator Swn Driver . AN N TBAENEOR . i e e nsyScroon Display of Monitor Mode o
11720A, Pulse Modulator 118 GHz .$1250 | 2215, Oscilloscope, 50MHz. i Order Software Upgrades to ANY Sync Mode!
11975A, Ampifer, 2.08.0GHz ... -+ $1500 | 24654 CT, 4 Channel Oscilloscope, 350MHz...... .. $3500 Today!  Toos NiERACED csmmey Momors!
11975A, Amplifier, 2.0-8.0GHz . -$2250 | 2465DMS, Four Channel Oscilloscope, 300MHz . . . $3000 Portable! - Only 6.5'X5.5°1.75"
1630, Logic Analyzer ......... --$800 | 456, Storage Oscilloscope, 100MHz . ............ Crisp & Stable Color Bars!
1630G, Logic Analyzer, 65 Channel . --$900 | 456/DM44, Storage Oscillocope, 100MHz Correct 4x5 Aspect Ratio Cross Hatchi o
16408, Serial Data Analyzer .. .. ..$550 " 30 to 50 Hours Battery Life! 110v a/c Adaptor tool! nly..
1725A. 275 MH. 475, 200MHz Oscilloscope . . .......... s Battery Low Light!
17 40A' 100 MH: GC Sd. nscox e 3 475A, 250MHz Oscilloscope ................... Overload & Short Circuit Protected!
1741A, 100 MHz Storage Osci pe. . 8450 495/,;;:3;:2 :g:lzzar Opt. 1,2,3 Crystal Controlled - No Internal Adjustments!
182T/8755C, Swept Amplitude Analyzer. . . . . s :850 576, Curve Tracer

250 ,Curve Tracer.................

g pin to 15dpin VGA Adapltor |ln§¢|;éded| l
attery and A/C Adaptor Included!

33108, Function Generator, .0001Hz-5MHz .. ... .. _ One year limited warranty.
332A, Distortion Analyzer .................. ..$150 577 D2, Curve Tracer w/177 Fixture ..

33354, Frequency Synthesizer, 200Hz-80MHz .. .. $2850 | 5A48, Dual Trace Ampliier, 50MHz 8 1 6 _8 3 6 - 1 0 9 4 =

Analyz: g Vag 7104, 1GHz Mainframe W/(2) 7A29, 7810, 7B15 . . . $4850

32?,\?,:‘;‘ hs:eed m;.,:,’, Lm::,mz """ 3 s:::g 7603, Oscilloscope Mainframe .................. Independence Electronics Inc.
3455A, Digital Voltmeter . . . ...... .. $500 7704A, Oscilloscope Mamfrarne 150MHz g

3466A, 4.5 Digit Multimeter ... ..$350 | 7854, Waveform F g O

3468B, 3.5 Digit Multimeter. . . . ..$250 | 7904, Oscilloscope Mamframe SOOMHz e
3497A, Opt. 01, Data Acq. Unit/DVI .$1000 | 7904A, Oscilloscope Mainframe, 500MHz
355C, Variable Attenuator . ..... ..$125 7A13, Differential Amplifier ............
3570A, Tracking Receiver ........ .. $800 7A19, Dual Trace Amplifier, 500MHz . .

SURPLUS

etal case!

Rugged allm

[ Mostercard 119 S Main, IndePendence Mo. 64050 & |

25 years of Industrial & Consumer Electronics
L------------------------‘

Write in 29 on Reader Service Card.

3575A, Phase Gain Meter THz-13MHz .......... $1200 | 7A26, Dual Trace Amplifier, 200MHz . . . s 5 #30 CB — SCANNERS cont. FACTORY FRESH not refurbs SVGA NI
3580A/ANALOG, Spectrum Analyzer, SHz-50KHz . . $1200 | 7853, Dual Time Base. ................ [ ] .28 $195. While supply lasts 90 day
3580A/LED, Spectrum Analyzer, SHZ-50KHz. . .. ... $2000 | 7Bg2A, Delaying Dual Time Base to 500MHz . . . .. . $250

3581A, Wave Analyzer ..................
3581C, Selective Voltmeter
3582A, Spectrum Analyzer, .02Hz-25.5KHz . .

SCOPE BOOSTER. Increase the input ~ Warranty. MSCRC Computers, 3243

; South 13th Street, Lincoln, NE 68502.
frequency of your oscilloscope to 30MHz 1.800-401-3956.

--8750 | 7112, Spectrum Analyzer, 0.1-1800MHz . ........
- $950 7L13, Spectrum Analyzer, 1KHz-1.8GHz .
-33000 | 7 44 Spectrum Analyzer, 10KHz-1.8GHz

428B, DC Ammeter w/Probe ............. .. $200 . and beyond. Requires no internal con-
43427, QMeter ... B s, nections. Great for checking transmitters ~ FREE ADS, Buy, sell trade. Computer,
ﬁf :,m;xm" "m AMS503, Current Amplifier . . on CB, ham, modulation, etc. Assembled: Ham and video related equipment. SASE:
489A, Amplifier, 1.0-20 GHz. .................. 100 | DCS010, 350MHz Programmable Counter/Timer .. $1000 $49.95. Kit $29.95. S&H $3.50. Creative Advertizer, 39652 West Idylwild, Bass
491C, TWT Amplifier, 2-4GHz, 1 Watt, 30dB . ......$as0 | FG504, Function Generator Plug-in, Technology, PO Box 1401, Torrington, CT Lake, CA 93604-9711.
495A, Amplifier, 7.0-124GHz.. . . ... . ..... ... ..$150 400|Hz~_40MHz ............................. $850 06790-1401.
i o A R TR | (00t v Bamanr Pt = - [ MONITOR AND CPU schematics for
B T | Pt Gucodt. B s ot BROWNING MARK IV eagles, very clean .

requency Converter, 3-124 GHz ........... $100 , Rackmount O-scope, z, nnel . . $1750 o Ty Hyundai, Packard Bell, Compaq, Ap-
5256A, Frequency Converter, 8-18 GHz. . ... ..$100 | R7613, Storage Oscilloscope Mainirame, 100MHz . . $300 original. Not strapped manual and origi- ple, Aamazing Adds, AT&T, IBM, DEC
5314A, Fre_quency Counter, 10Hz-100MHz .$250 | R7704, Osqllosoope Mainframe, 150MHz . .. $200 nal mike $450. Good condition. You Ship, CT),( Del Gateway YHF’ E;,)son YLOOp,
233::2: ﬂmemm: e ::g: 31&?3332’&'221‘15;.4;;& """"" 123?5 COD as is. Jim Smith, 8990 South 52nd Mitsubishi, NEC, Samsung, Tatung,
53168, 7 Digit Counter, DC-100MHz . . . . ... ..$750 | S-6, SamplingHead ............... .. $500 Ave., West Colfax, IA 50054. 515-674- Wyse, Zenith and many more! $39.95
5328A, Universal Counter, DC-100 MHz . ... ..$225 | TMS501, Single Siot Power Mainframe . ..$100 3489. and U’ Call 513-335-4560. Or FAX us
5340A, Frequency Counter, 10Hz-18GHz . .. .$1000 | TM503, Three Slot Power Mainframe . . ..$128 P- y
5341A, Counter, 10Hz-4.5GHz . ........... ..$500 | TMS506, 6 Slot Power Module . ... .... ....$100 at 513-339-6344. For a List.
5342A, :mxg Cc:":::- mﬁﬁm':z ----- . m TR503, Tracking Generator for 492/4/5/6 . . .. ... .. $1200
5345A, inter Mainframe  ........... M M
6002A Opt. 01, Power Supply, HP-IB, 0-50V/0-10A . $800 MISCELLANEOUS MISC. COMPUTER inventory monitor.
6011A, Power Supply, 0-20V/0-120A ... ... ...... $1000 Printers, etc. for sale. 909-885-7785.

6111A (HAR.), Power Supply, 0-20V/0-1A . . .

..$75 | Boonton 41-4A, Power Sensor .................. $100 COMPUTER HARDWARE

R i | e e B B TORALE: Sommadars SRt Tampa,
.), Dual Power Supply, .3A ...$125 ton , Amplifier, 100- z . . 5 %

62278, Dual Power Supply, 0-25V/0-2A .......... $600 | EIP 350D, Counter, 20Hz-12.4GHz. . .. ... $400 disk drives, books and software. Send
62608, DC Power Supply, 0-10V, 0-100A .........$450 | ESI242B, Resistance Measuring System ... $2250 DEC EQUIPMENT WANTED! We are buy- SASE for ||st'mg. To: Robert Ritchey, 619
6284A (HAR.), Power Supply, 0-20V/0-3A ... ........$125 | Fiuke 335D, DC Voltage Standard ... . ... $1500 . : ; 58th, Vandalia, IL 62471-3003.

6483C, Power Supply, 440 Violts, 25 Amps. .......... $3250 | Fiuke 343A, DC Calibrator ... .. .. ... $1500 ing DEC systgms, boards, termma_llfs,

7475A, 6 Pen Graphic Plotter ............. --$350 | Fuke 382A, Current Calibrator ................. $1000 drives and peripherals. Also Scientific SIP TO SIMM 30-PIN MEMORY ADAP-
B170A' Lo Pato Geraor, SOMH: ... $3000 | Fuke 510, AC Reference Standard, 400Kz ... $550 Micro Systems (SMS), DSD, Datability, =~ TER BOARD. Converts 256K/1MB/4MB
8350A, Sweep Oscilator Mainicame .../ $2500 | Lor g;g;ﬁ{",f'cf,‘;';;';‘e°gé,;s,;‘;,; """" iy Dilog, other DEC compatibles, and Com-  SIP Memory Modules to 30-pin SIMM

83592A, RF Plug-in, .01-20 GHz. .

B405A, Vector Voltmeter 1MHz-1GlI

8410B, Network Analyzer System
W/B412A, B743A & B411A ...

89750 | Eike 5408, Transter Standard .. ... ........... puter Output Microfilm (COM) units. Socket for use with IBM/APPLE Comput-
<8250 | Fiike 6071A, Opt. 130, Signal Generator, Please call for a quote or fax us your ers. $10.95 each, plus $4 Shipping, per
sqaty | SEOUSEIIANRE . e $3500 equipment list. We buy, sell, and trade. order. William DeCoster, 3801 9th Ave. N

Fluke 732A, D.V. Reference Standard . . .. $2000
B1A l;raaq:r:n;zeﬁgymée::vrmer o AL SR T ggnggzgg;amws, 513-847-2300 or  #27, St. Petersburg, FL 33713.
84434, Tracking Generator/Counter ... .. FRke Baden, Dol Matieter. . 7.+ o L e EXTERNAL TAPE backup Colorado trac-

8445B, Automatic Preselector . Fluke 8520A, Digital Multimeter. . .

8447, Amplifer, 0.1-400MHz . Fluke 8600, Digital Multimeter . . . .85 UPS POWER 300VA to 1250VA, power  ker 120M_B for notebook/desktops paral-
84478, Amplifier, 0.4-1.3GHz . . Gen-Rad 1433P, Decade Resistor . . .. $300 supplies, tower cases, color monitors, lel port interface pass through printer
8447C, Amplifier, 30-300MHz . :50- mm :‘2’4323‘;: Display l[';:fm ~:: network cards, network software. Call for ~ port. Great price! $120. Servo-Track, 408-
8505A, Network Analyzer ... . .. oo 5 ac. Meas. , Microwave Detector ¥ % ;

85528, lse's'.f'mm ...................... PAR 5208, Two-Phase Lock-In Analyzer . 7 catalog. GCS, 1-800-386-0577. 378-1374.

8552B & 8553B, Spectrum Analyzer Power Designs 2005, Power Supply . .
w/A4iTMainframe ...................ouunns Power Designs 2005A, Power Supply .
B552B & 8555A, Spectrum Analyzer Racal-Dana 5900, Digital Multimeter . .
w/141T Mainframe calibrated w/manuals . ...... $2250 | Rockland 5100, Frequency Synthesizer
8557A/182T, Spectrum Analyzer .01-350MHz . . . .. $1850 | Rockland 5600, Frequency Synthesizer . .
8550A W/182T, Spectrum Analyzer, 0.01-21GHz. . . $4000 | Sorensen DCR 300-35A, DC Power Supply,
8614A, Signal Generator, 0.8-24GHz. ............. $300 OOVRBK ot e el A st $1500
86290A, RF Plug-in, 2-18 GHz ... -$1800 | sorensen QRD20-4, Power Supply, 0-20V/0-4A ... .. $50
862908, RF Plug-in, 2-18.6GHz ... ... --$2000 | gorensen QRD 60-1.5, BOV-1.5A,
ﬁg' :‘9"“: g:"mg' 00:1—5(1)5;‘“51- Nk $1500 DC Power SUpDlY sl Sy e s s $150
, Signal Generator, Opt. 002, . z Y
8654A. Signal Generator, 10-520MHz Wavetek 166, Pulse Function Generator .

Cellular Extensions

from

Wavetek 186, Phase Lock Generator, SMHz . . $400
orh aresappe e : Wavetek 3000, Signal Generator, 1-520MHz ... . $900 "THE CEL L ULA R EXPERTS "
8660C 69‘ 100, Slglnal Generator, 1-1300MHz Wavetek 3001, Signal Generator 1-520MHz . ..... $1100
B RE Plun. \ ; Wavetek 3006, Signal Generator,
w/B6602B RF Plug-in & 86632A Mod. Plug-in . . . . $3000
86724, Synth. Signgl Generstor, 2.18GHz ... $9000 WLK""zfg:'*g S o g 3% Motorola 3 Watt Bag Phone from $299.
86998, RF Plug-in, 0.1-4GHz . ... .. e vetek 801, Pulse  HZ-50MHz ...
87414, Reflociometor Test Sei ... 2 W;;eiesl:) 066, Pusen Sl i : Nec P120 120z. P'?rt_ala'le $399.
B743A, Reflection Test Unit, 2.0-12.4 GHz . .. $100 1z zw/Delay ...............0oii " ’
87468, S Parameter TestSet................... $600 | Wavetek 8501, Peak Pwr Meter 30MHz-40GHz ... $2500 Motorola PT 550 100z. F"p Phone $449
| HUNDREDS OF POWER SUPPLYS IN I m‘::"';;fgé::;f',;ﬁ::;%;:';w”“z o Others available, buy new from us, or send us your phone.
STOCK. CALL FOR SPECS. Wiltron 6640, Sweep Generator, 26.540.0GHz . . .. $2500 Get a second or third phone with no additional monthly charges!

R & s s I Motorola, NEC, Panasonic, Audiovox and many others.
urplus E . -
1050 E. CYPRESS STREET, COVINA, CA 91724 ax Back Hotline For 24hr info. call from your FAX

(714) 581-7460 or call (714) 581-2121 9 to 5 PST
(818) 967-0846 - FAX (818) 967-1999 CA Grapevine. World wide inquires welcome.
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The Pocket Programmer
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THE POCKET PROGHAMMER

The portable programmer that uses the printer port of your
PC instead of a internal card. The software has 24 functions
and programs (E)Eprom, Flash & Ram 27/28(C)XXXX from
16K - 8 Megabit with a 32 pin socket. Adapters availble for
874X, 875X MCU's, Eprom Emulation to 32K X 8, 40-Pin &

Only $129.95

Serial Eproms.

COMMUNICATIONS
SYSTEMS
LABORATORIES

1-800-529-9483
Multi-Media Control Systems For Home And Industry.
Custom Design And Manufacturing.

VCS-10 A/B loss of video
switch. Fully Automatic switch to
A port if B loses video. Switches
Stereo Audio in conjunction with
Video. Will rack mount with
available bracket (mounts 3 units)
Signals fully buffered, may be
il manually or remotely switched.

Introductory Price $225.00.

VCS-25 Commercial Insertion from Video Tape or Laser Disc. Fully
automatic, responds to all valid network call tones, has event logging
capability to support detailed customer billing.

VCS-76 Channel Controller. Integrate four VCRs, two Laser Discs, and

Mac EZ Programmer
The Only Eprom programmer made for Macintosh. The
software has 15 functions including File Editing with a 32-
Pin socket supports (E)Eprom, (27/28(C)XXX ) and Dallas

Only $299.95

Ram from 16K - 4Megabit.

Intronics, Inc.
Box 13723
Edwardsville, KS 66113
Tel. (913) 422-2094

Fax (913) 441-1623

CONTROL DALLAS’ CYBERCARD WITH
IBM PC! PROVEN XT/AT-Bus I/0 Card
read/write Dallas’ 6417X CyberCard
FAST! TSR Driver, Software, Adaptor
PCB, all just $99, socket add $20. UPS
Ground. OEMs/info: 404-423-9862. BoMar,
821H Concord Rd #123, Smyrna, GA
30081.

HP PLOTTER Pens, felt tip, .3mm, for
paper plots, biue only, in sealed blister
packs, date expired but work fine, 100
pens/$20 + $3 shipping, send check to
Mack Goodman, 2106 Hampshire Drive,
Fallston, MD 21047 or call 410-893-0093.

2 EXIDE (model S1103) 3000 Watt UPS
units. 1 120 Voit, 1 220 Volt both need
repair, $40 each. 13 Telex 289-C line
printers and 1 Telex 274-C controller $100
OBO for all. Computer Data Tape (CDCC
6250) 1/2” tape on 10” reels, new un-
opened. $1 per reel. (200 reels available).
Call Ed at, 912-439-1345.

Z8 SINGLE BOARD COMPUTER. Fully
assembled & tested 4x5” double-sided
PCB. Plated through holes, silk screen,
and solder mask. Socketed ICs. 560 hole
prototype area. Zilog Z86C91 processor
running at 12.288MHz. Low power CMOS
design. 32K static RAM installed. Uses 8,
16, or 32K EPROMs. Eight pre-decoded
110 chip selects. 14 available /0O pins.
Full 40 pin expansion bus. Built-in RS232
interface. Software: MSDOS Z8 cross
assembler. Z8 C compiler with support
for mixed C/assembly, direct coding of Z8
interrupts in C. Z8 debug/monitor sup-
plied on EPROM. Load and test C and
assembler programs in onboard RAM via
RS232 port. Order# SBCZ8-01AC (all fea-
tures including C compiler) $125 + $5
S&H. Check or MO to: VERSACOM, 145
S. Livernois #133, Rochester, M| 48307.
810-652-6266.

Add $4.50 COD
Add $4.00 Shipping
Visa | Master Charge

two standby sources for fully automatic 24 hour unattended operation.
Supports blackout programming requirements. $ 2995.00.

MMCS-10 Home entertainment 8x8 Video/Stereo Audio Cross Point
Switch. Interconnect any of 8 inputs to any or all of 8 outputs. ideal for
interconnecting complex systems requiring periodic changes in signal
routing. Re-program easily from front panel keypad. All inputs fully
buffered, available in kit ($595.00) or fully assembled/tested ($695.00).
MMCS-11 Rack mountable commercial version of the MMCS-10, has
additional feature of built in serial interface for external computer control.
Assembled only $895.00.

To place an order or request detailed catalog of products and services
call TOLL FREE 1-800-529-9483. MasterCard/VISA accepted.

Write in 31 on Reader Service Card.

NEW! LOW cost 68HCIlI Development
Microcontroller System. Program your
application in C or BASIC on PC or Mac
or zap EEPROM right on board! No need
to buy expensive EPROM programmer. 8
channel 8-bit A/D, Timers, Counters, 8-bit
Shift Register, 32K ROM, 32K RAM, 32K
EEPROM! RS-232, extra I/O on board,
Prototyping Area, too much to list. Sup-
port code for LCD displays and sensors
included. Kit and Assembled. For new
product information and free catalog
contact Black Feather Electronics. 1-800-
526-3710.

DOCUMENTATION NEEDED for a Hew-
lett-Packard hard drive, HP
Model C2285E, Part Number D1660-6000I,
D1660A, Option: STD. HP cannot find any
info; | need to know jumper & DIP switch
settings. This is a 330MB, 5-1/4” ESDI full
height drive. C. Svetlik, 216-442-1006.

FREE CATALOG 9-pin printers $25 & up.
Video cards: mono $5, mono/graphics
$10, long CGA $10, short CGA $15, long
EGA $20, short EGA $25. 1.2MB drives
$25. 20MB MFM drive $20, 30MB RLL $30.
New items: 540MB Quantum $185,
1.44MB Teac $35, 101 keyboard $15,
mouse $10, ISA IDE/IO Card $12, VL
IDE/IO Card $19, IMB SIMMS $39, NEC
multisync to VGA cables $4.30. Oasis
Technologies, 9-5 Pacific Monday-Friday.
360-373-3818, BBS 360-613-1737. Box 267,
Tracyton, WA 98393.

UPGRADE PARTS! 486DX2/66 VLB Mo-
therboard & CPU New with 1 yr warranty,
AMI BIOS and 256K Cache Memory $319.
Mini Tower Case with 200 watt power
supply $39. TEAC 3% 1.44MB Floppy
Drives $39. MB floppy drives $39. Plus
lots, lots more. Call for other pricing.
Stewart & Associates. 314-240-6500.

d everything
ever pnmd on scamer mods. Bill
is a perfectionist who will help you
convert your scanner info precisely
what you've always wanted!

260 pages, large format (lay-flat
binding), FINALLY AVAILABLE!
$24.95 until 6/30/95, then $29.95.

Vol I: 160) pgs. Vol 2: 220 pgs, both large
Format & $U9S.  Best Sellers for years!
Moyitor America Essenman
Federal/state/local frequencies,

with super detail. Everythin,
ou need! 800+ pages, $24.95

NNErs & Secret Frequendes
Henry Eisenson's best seller. Novice to
Ero it's MUST reading,. Hi ised

the experts. 320pages 19.9
Scanning news as it ha\lpfe

cyRadlo' Norm Schrein
FUN! 214 pa

Television Gray Market
How they steal cable programming!
_Eisenson, 160 pages, $23.75 |
Istbook: $4 9h
\(ltll $2Zeéa

Index Publishing Group, Inc.
3368 Govemor Dr, Ste 273N
San Diego, CA 92122

1-800-546-6707 - creditcards

GUARANTEED
PRICES
FROM:

$14.95
T0
$59.95

DP5 & DPV5

CFT-2000 Series

8500 Dual Module
8530 Dual Module
8535 Dual Module

8536 Dual Module
8550 Smart Board
8570 Smart Board

DPV7 & DPBBT7 (including R2 & V5 Models)
1 Wire Smart Board Available

1 Wire Smart Board Available

850 Smart Board
8590 Smart Board
8600 Smart Board

s
ST-1000 thru ST-5612

IVEIASTER COIVIFONENTS (B90) 233-0570

Write in 33 on Reader Service Card.
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80C552 (8051 core processor) 8
channel 10-bit A/D, PWM, 32K ROM,
64K RAM, RS-232, 24 more /0, $120
each SBC, optional 40x2 LCD $20.
Complete development system (add $70)
features assembler, real time execution
and debugging, monitor program,
examples, and more.

68HC 11 8 channel 8-bit A/D, 32K
ROM, 32K RAM, RS-232, 24 more 1/O,
$120 each SBC. Development software
$70 more.

Other CPU development systems and
custom design are also available.

Universal Microprocessor

Simulator/Debugger V2.1

Simulates popular 8-bit CPUs. Includes

Assembler, Disassembler, Simulator/

Debugger, and more functions, $100
U.

Emulates ROM or RAM in 8- and 16-bit
systems. $195 (2716-27256) or $245
(2716-27010). Window/menu driven
interface. 90 day warranty. 15 day
money-back guarantee, Optional
assembler, disassembler, ROM-
debugger $100 each CPU.

J&M Microtek, Inc.

83 Seaman Road, W Orange, NJ 07052
Tel: 201-325-1892 Fax: 201-736-4567

Write in 34 on Reader Service Card.

HE.W.

FOR SALE: Vic 20, recorder, software;
Commodore 64, disk drive, software;
Commodore printer; RS Color Computer
64, software, manuals and RS printer;
magazines (Hot Coco, Rainbow). Extras!
Best offer. Jim, 4330 Grace Ave., Bronx,
NY 10466. 718-324-2153.

SBC-8K MICROCONTROLLER. Complete
68HC11 development package. 8704
bytes EEPROM. 272 bytes RAM. Pro-
grams via RS-232 port from PC. $79.95
plus $5.00 shipping. MC/Visa. Phone/FAX
410-586-2177. LDG Electronics, 1445 Par-
ran Road, St. Leonard, MD 20685.

APPLE lIGS, monitor, floppy, keyboard,
mouse. $450. Apple Mise $30. Apple
Keyboards $45. Apple Floppy drives $45.
909-885-7785. Smith Bro’s Computers,
25586 E. Baseline. San Bernardino, CA
92410.

HARD DRIVES: 60MB RLL wth controller
$65, ST-225 20MB $30, ST-251 40MB $50,
AT HD/FD controller $15. MONITORS:
IBM 5153 CGA $50, 9” CGA $35, 12"
mono $20. PRINTERS: IBM Proprinter
X24 $50, Epson FX-185 wide $50. TURBO
XT: dual floppies, mono monitor $30. Add
$5 S&H. Joe D’Airo, 424 Higbie Lane,
West Islip, NY 11795.

MEMORY 72 pin $160 4Meg VGA Moni-
tors $100 IDE 4X CD-ROMs $199. Many
CD titles in Stock Catalog only $1. CPU
486 DX2-66 $150, 486 DX4-100 $195, NEW
Hard Drives 720-$175 1.2 GIG $395. Call
for current pricing, 717-387-6499. Order
Only, 1-800-336-9065.

IRQ/DMA conflict eliminator: Easy to
build board does what software can’t. A
must for troubleshooting PC’s. Laser
printed schematics, drawings and parts
list, $15. Mark Lopez, 306 Roosevelt,
Irvine, CA 92720.

WE WANT TO TELL YOU! (COME AND
SEE US (FREE) ON THE INTERNET)
http://www.epinet.com/kmf/.

NEED MONITOR SCHEMATICS? 250 +
name and tech service phone numbers
for monitor, computer and parts supplier
companies. Send $10 check or mone
order to: Computer Care, 6905 Indian Bay
Road, Montague, MI 49437.

COMPUTERS, ACCESSORIES, direct
from distributers. Don’t pay retail, buy at
wholesale, complete step-by-step,
guides, tips, etc. Over two hundred distri-
butors cross country. Names, addresses,
toll free numbers are furnished. They’ll
ship it right to your door. Send $14.95 to
Nassirian, Box 382-V, Rio Linda, CA
95673.

386 COMPUTER with monitor, printer
$400, VGA monitor $125, EGA monitor
$75, VGA boards $25, 286 computer with
monitor $150, Epson printer $50, CGA
monitor $50, HP 7475A plotter $150, HP
7550A plotter $250, HP Vectora 286 com-
puter $100, XT computer $45, HP85 com-
puter $75, HP Think Jet printer $75, HP
laser printer 2686A $125, Macintosh plus
$150. Much more. 714-827-7345.

DEALERS, TECHNICIANS: Do you throw
away bad power computer switching
power supplies? | can show you how to
fix 9 out of 10 in less than a half for under
$10. I'm selling a schematic, extensive
theory of operation, and a complete
troubleshooting guide. The price? $40,
the cost of one supply. It will pay for itself
with the first repair. Jim, 520-623-8994.
PO Box 5123, Tucson, AZ 85703.

WE BUY MEMORY SIMMS & DIPS. Dy-
namic & Static Memories. IBM Clone as
well as Macintosh Memories. Call: 907-
227-4637.

WHOLESALE FLEAMARKET merchan-
dise directory. 60 pages, hundreds of
distributors listed that you may contact
who supply fleamarket/swapmeet deal-
ers. All kinds of items, incredible prices!
Electronics too! Useful for business or
personal use. $10. JACOMM-BV, Box 142,
Wharton, NJ 07885-0142.

PHONEQUEST, phonecard for computer.
8-bit card, autodial, hands free use, $32.
Also FM radio card, TV card. Call for
catalog. GCS, 1-800-386-0577.

MOTHERBOARDS 80486SL-33 $99,
84086SL-50 $129, 80486DX2-50 $209. B&D
Computers 601-875-0596, FAX 601-872-

EPROM EMULATOR. No unplugging or
disconnecting during 11 second transfer
thru parallel printer port. Includes cables,
IBM disk. Supports Intel Hex, Motorola S
and binary files. Multiple emulators sup-
port 16/32 bit/buss. 2764-27256 Emulator,
$109. Upgradable anytime to 2764-27512
for additional $24. 100 ns access. 4.5 x
3.25 x 0.9” plastic case. $5 shipping.
Texans add 7.75% tax. LOGICAL DE-
SIGN TOOLS, INC., 5403 Everhart, Box
55, Corpus Christi, TX 512-888-4535.

RF VISION. Convert your IBM compatible
into an RF Spectrum Analyzer/Monitor
Receiver tuning 2 to 17700 MHz. Includes
3-D Surface Plot & Color Spectrogram Vs
time. Basic kit & software $196. Send
SASE to Science Workshop, Box 310PC,
Bethpage, NY 11714.

Natlonal Electromc
Wholesalers %% %

Your Wholesale Headquaters for "Test Fixtures"” and Accessories!
Fix Compatible With Systems Using:

SCIENTIFIC ATLANTA

Quick Fix for Models: 8550, 8570, 8580, 8590, 8600

(1-5) $22, (6-10) $20, (11-20) $19, (21-50) $17, (50+) $14.75
40-Pin Micro Fix for: 8570, 8580-7B, 8590, 8600

(1-5) $21, (6-10) $20, (11-20) $19, (21-50) $15, (50+) $13

Fix Compatible With Systems Using:

JERROLD

Three - Wire Fix compatible with models DP7, DPV7, DPBBT -

except R2, V5 & M1

(1-5) $13, (6-10) $10, (11-20) $9, (21-50) $8, (50+) $7
28 Pin Micro Fix compatible with models DPS, DP¥S
(1-5) $10, (6-10) $9, (11-20) $8, (20+) $6

IIEW PrRODUCT!!!

One Wire Super - Fix compatible with JERROLD CFT, R2 & V5
models, adjustable for HRC, STD.
(1-5) $35, (6-10) $31, (11-20) $28, (21-50) $25, (50+) $23

FREE CATALOG
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STEALTH DESCRAMBLER

Revolutionary New PAN replaces all JERROLD models
except Base Band. Works Coast to Coast! Digital
circuitry provides the sharpest picture with no Flashing!
(1-5) $55, (6-10) $50, (11-20) $45, (21-50) $42, (50+) $39

OTHER PRODUCTS..........
SSA - TV86 - One Piece descrambier

Compatible with all Scientific Atlanta, except Base Band.

(20+) $115ea, (50+) $105ea,

S.A. 8600......$249%¢a. 8590

ZENITH ZL-1

$239ea.

PIONEER custom 6300 modules $59 ea. -
(1-10) $9, (11-20) $7, (20+) $4.60

(100+) $99 ea.

- 8580......$189%€a
6100 modules $29ea.

SOFTWARE AVAILABLE FOR ALL FIXES!

Call us with your equipment needs! We have many products
which are not listed. We also buy equipment for top $$$!

1-800-618-7480 ; =@

Write in 183 on Reader Service Card.




» | N Y b
_— P N NN N PN
\ ~ N\ % N

==

fm = “ =

DOMINO

Afu roc omu:://vr

i

ts line-numbered BASIC is

as comfortable as an old

pair of jeans. Its hardware is
as new as this month's engi-
neering journals. It's Domino-
52, a tiny new microcontroller
with a big list of features:

Solid-epoxy package measuring 1.1" x 1.75" x 0.4".
» _11Rh6}h1ﬂz 80C52 processor with floating-point BASIC
in :

» Built-in development environment; no host pro-
gram or extra development tools required, just a

Domino-&
equivaier lf
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I recently got my hands on one
of the first production batch of
Dominos, and this article sum-
marizes what I found.

Figure 1 is a block diagram of the Domino-52

connector. The 80C52 processor is an Intel design,
and a distant cousin of the Intel microprocessors
that have been mainstays of PC-compatible com-
puters since the beginning. Unlike the general-pur-

hardware. Figure 2 is the pinout of its interface |

| through a versatile

pose micros found in PCs, this 80C52 is factory-
programmed to run a control-oriented flavor of the
BASIC programming language.

The 80C52 has 65,535 bytes (64 KB) of
memory, divided into 32 KB each of RAM and
EEPROM. You may recall that EEPROM retains
data even with the power turned off, but may be
erased under the control of the processor. As we'll

| see in the software discussion, this makes storing

and revising BASIC programs very convenient.
The 80C52 has a built-in serial port, through
which it receives BASIC instructions, and to which
it sends data, prompts, and error messages.
Domino couples this port to the outside world
line-driver/line-receiver

terminal program.
* Low current draw; typically 15 mA.
» 32KB each of RAM and EEPROM for

 large programs.

* 12 logic-compatible
input/output lines.

« Built-in serial port with
line drivers supporting
standard RS-232, plus
long-haul RS- 423 and
networkable RS-485.

* Hardware and firmware sup-
port for frequency measurement,
precision timing, pulse and tone gen-
eration, and communication with serial

expansion ICs via the inter-IC (12C) bus.

» Optional 12-bit, 2-channel analog-to-digital
converter (ADC).

* Inexpensive, with prices starting at $79.00.

arrangement that can be used for RS-232, -422,
and -485 communication.Having these communi-
cation options built in is a subtly powerful feature,
since it encourages you to choose the one that's
right for your application. Table 1 summarizes the
three standards.

With RS-422 and -485 capability built in,
Domino is a natural for networking. Up to 32
Domino nodes (Dominodes?) could be distributed
throughout a home, factory, or farm to monitor
and control individual aspects of the operation.

| They'd report back to a central PC equipped with
an RS-485 converter ($50.00 and up), which
would act as the nerve center for the system. The
nodes could even be reprogrammed from the
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The Domino-52 Microcontroller at a Glance - Bottom view of Domino-52

header connector
{ Power:
Requires |
regulated [ 32kB 32kB z
it el g N i Static RAM EEPROM R T . BB

fi':,':f,m':s " = ROM. Programs can be entered by
if applicab‘le) 3 terminal, saved to EEPROM for
Line automatic, power-on execution. All
Receiver math performed as floating-point
calculations. Requires no special
Llne development hardware or software,
D"ver just a terminal program.

Port 1.3

12-bit, 2-ch

Port 1.1

Port 1.0

ARSERAR

Communication: Digital in - Analog In| 2

Built-in support for To?al of 12 /O lines: 12-bit, Z-ﬁ:el ADC is an

RS-232, -422 & -485 8 general-purpose, 2 interrupts, extra-cost option. Accessible
2 timers. I/Os shared with ADC from BASIC through provided
and 12C bus machine-language code.

Serial Receive —

Domino uses standard 0.1 header
stakes to connect to circuit boards,
ribbon-cable connectors. or the
optional development cradle

Table 1
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coordinates. Now we apply the formula:

angle = arctan (.%)

We can use the X-Y data provided by the pots to
determine the joystick’s angle on the circle. A little 90°
trigonometry will do the trick. First, we need to
center the X-Y coordinate system on the circle by
subtracting half the max value from each of the

The result is the angle of the joystick.

Joysticks use a swiveling handle and two pots to
track motions along two axes: left-right (X axis) and
forward-back (Y axis). The joystick handle can
move through a complete circle as shown at left.
As the handle moves around the circular path, the
resistances of the X- and Y-axis pots change. If the
pots are wired as voltage dividers, a graph of
voltage versus position would look like this:

locals, you need someone
to translate their strange
gibberish.

When you go visiting,
you take along an inter-
preter. He listens to a sen-
tence of the foreign lan-
guage, then interprets it
for you in English. This is
slower than normal con-
versation, but you can

e Zggﬁ%‘; f;izn%% interact with the foreigners
A immediately.

Y ggg'o’%n‘;‘ég’;s For written communi-
cation, translators read
your foreign-language let-

0.0 X 4095 ters and compile English
versions for you. You can
read these compilations
rapidly, without any help.

x=1737 The downside is that you

e . - 1085 can't interact directly with
Fa the writers.

That's the difference

b2 between interpreted and

compiled programming

1085 o languages. Let's apply the

o ( 1737 ) =% anfloggl to the B0C52

Software

Although we discussed hardware
first, it was only to set the stage for
the software possibilities Domino-52
offers. And the neatest of those pos-
sibilities is rapid and painless appli-
cation development through the use
of Domino's built-in BASIC.

Domino runs BASIC-52, whose

Note: Two restrictions apply to this technique. (1) Programs that use it must catch cases in which
x=0 to avoid a divide-by-0 error. If x is 0 and y is positive, then the angle is 90°; if xis 0 and y is
negative, the angle is 270°. (2) Some calculators (and BASIC-52) work in radians, not degrees.
Their results must be converted to degrees as shown in the program listing.

processor:

The BASIC-52 inter-
preter lets you type BASIC
commands at the key-
board of a terminal (or PC
running communication

_ . A joystick, plus a little software,  such  as
instruction trigonometry, solves the Procomm). Each time you
set appears weathervane problem press Return, BASIC-52
in Table 3. stores the instructions you

BASIC-52 is an interpreted language.
If you're not familiar with the term
"interpreter" and its counterpart,
"compiler," let me illustrate. Suppose
you're assigned to an embassy in a
country whose language you don't
speak. To communicate with the

|
|
|
|
ff
|
i

typed as abbreviated versions called
"tokens." When you execute your pro-
gram by typing RUN, BASIC-52 inter-
prets the tokens and carries out the
instructions they represent.

The advantage of interpreted
BASIC-52 is that you can rapidly try

Joystick

*Vo Assembly

ADCO
ADC1 —

Figure 4

Hook up diagram for
joystick/weathervane demo.

ideas, see the results, and make
changes. The disadvantage is that
each line of BASIC code you write
must be interpreted while the pro-
gram is executing. This makes inter-
preted BASIC-52 programs much
slower than machine-language equiv-
alents.

There are also compiled versions
of BASIC-52. You submit your com-
plete program to the compiler soft-
ware, and it translates the BASIC
instructions into clumps of machine-
language code. To test your program,
you download the compiled code to
an 8052 controller. To make
changes, you edit the original pro-
gram, recompile it, and download
again.

The advantage of compiled code
is that it's generally much faster than
interpreted code. The disadvantage is
that the more cumbersome compile-
and-download cycle works against
beginners, who really need to test
every small change they make in a
program.

There's a final option in our
stranger-in-a-strange-land scenario.

=y ! LEN get length of current program SPC insert space characters to format
Table 3 Cﬁmmagw;i%%i%gzratars ‘!:E_rr(# * :ssign value to variable serial output
M . PO SO SO % . ist current ram SQR uare root
and Instructions LOG natural log e ST@ nre data to location
MTOP get maximum memory address STOP temporarily halt program for
ABS absolute value NEW erase current program debugging
AND logical AND NOT logical inverse STRING allocate memory for string storage
ASC 1l character to number NULL gad serial output with null data T2CON timer-control register
ATN arctangent ON-GOSUB-RETURN branch to one of several TAB tab to next column to format seri
BAUD set printer-port serial rate . subroutines al output
use a machine-language ON-GOTO branch to one of several addresses | TAN tangent
subroutine ONERR specify error: routine TCON timer-control register
CBY read a byte from code memory ONEX1 specify interrupt-handling routine | TIME store/retrieve time
CHR number to ASCII character ONTIME specify timer-interrupt routine TIMERO store/retrieve timer 0
CLEAR initialize memory OR logical OR TIMER1 store/retrieve timer 1
CLEARI clear interrupts PCON serial data-rate register TIMER2 store/retrieve timer 2
CLEARS clear stacks ; PGM program an EPROM (not used TMOD timer-mode register
CLOCKO disable real-time clock w/Domino) aio switch to normal console input
CLOCK1 enable real-time clock PHO. AND PH1 }#.@) print data in hexadecimal routines
CONT continue after STOP format an switch to custom console input
COs cosine function Pl trig constant Pl (3.14159...) - routines
CR carriage return POP take a value from stack and aoo switch to normal console output
DATA establish data table assign to variable routines
DBY read a byte from data memory PORT1 retrieve or assign a value to the ao1 switch to custom console output
DIM dimension an array /O port routines
DO-WHILE loop while condition is true PRINT (#,@) print a value or string USING OR d. set PRINT format
DO-UNTIL loop until condition is true PROG xsave to EPROM (Domino uses XBY store/retrieve byte from external
END terminate program calls for EEPROM memory
EXP raise number to power PUSH put a value onto the stack XFER move program from EEPROM to
FOR-TO-STEP-NEX loop specified number of times PWM output pulse-width modulation RAM
FREE report available memory RAM store program in RAM XOR logical exclusive-OR
GET retrieve a character from serial RCAP2 special-function register for timer | XTAL set crystal frequency
port READ retrieve value from DATA table
GOSUB-RETURN use a subroutine REM begin a comment Manufacturer-Provided Calls
GOTO jump to a line number RESTORE move pointer to beginning of
IDLE wait for an interrupt DATA table ADC read 0- to 5-volt input on ADCO or
IE read/write interrupt enable RETI return from interrupt handler ADC1
IF-THEN-ELSE perform an action if conditionis | RND compute random number PWM output one or two channels of
true ROM switch to program stored in continuous background PWM
INPUT retrieve variable data from serial EEPROM FREQ compute frequency of input signal
. RROM run program from EEPROM 12C communicate with inter-IC (12C)
INT conversion RUN run current program bus peripherals
P |/write interrupt priority SGN sign (positive/negative) of value PROG14 save auto-executable programs to
LD@ load data from memory location | SIN sine function EEPROM
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You could learn the foreign Ianguage
yourself. In terms of programming,
that would mean learning 8052
assembly language. Although this is
more difficult than BASIC, it can pay
dividends even if you stick with a
BASIC-52 controller like Domino. You
can write the majority of your pro-
gram in BASIC, then code the time-
critical sections in assembly lan-
guage. To execute an assembled rou-
tine from BASIC-52, you just supply
the instruction CALL with the starting
address of routine.

CALLs also let you use manufac-
turer-provided routines that access
Domino's special features, like [2C,
frequency measurement, ADC, and

DONINOE

Mzcmcanzwffer

PWM. The manufacturer's
routines are stored in
Domino's 32K EEPROM,

so they can be replaced or modified

at any time. Your Domino can be
updated for the latest firmware fea-
tures by downloading new code from
a disk.

A quick summary: Domino has a
built-in BASIC-52 interpreter, but it
can also execute machine-language
code generated by a compiler or
assembler. Using machine-language
routines from BASIC-52 is just a mat-
ter of inserting a CALL instruction.

Programming in BASIC-52 is a
blast from the past. The language
resembles those line-numbered
dialects of BASIC that were built into
the early "home computers" like the
Commodores, Apple lls, TI-99/4s,

20 POP X : POPY

40 IF X <> 0 THEN GOTO 70

60 GOTO 110

65  REM Compute the angle
70 LET A=ATN(Y/X)

80 LET A=A*(90/(P1/2))

90 IF X>0 THEN A = 90-A :

1 REM This program converts joystick data
2 REM into weathervane heading. Unlike
= REM the example in Figure 3, 0 degrees
4 REM is due North (straight up)

5 REM Put ADC channels 0 & 1 onto stack
10 CALL OFO00H: CALL OF008H

15 REM Move ADC data from stack into X, Y

25 REM Center x/y coordinates on circle

30 LET X=X-2047 : LET Y=Y-2047
35 REM Prevent division by zero

45 REM X=0: if Y>0, A=180; if Y<0, A=0

50 IFY<OTHENA=180 ELSEA=0
55 REM Go directly to printing A

78 REM Convert from radians to degrees

85 REM Change +/- angle to 0-360 heading

100 IF X<0 THEN A = 270-A

105 REM Print the results to nearest 0.1 degree
110 PRINT USING(###.#),A," degrees"

115 REM Slow things down with a do-nothing loop
120 FOR =1 TO 100 : NEXT I

125 REM Do forever — or until cntl-C at terminal
130 GOTO 10

etc. Although
BASIC-52 lacks
some of the pretti-

er features of
newer BASICs like

QBASIC, it has
everything you
need to write
decently  struc-

tured programs:
DO-WHILE, DO-

UNTIL, and
FOR/NEXT loops;
ON-GOTO and

ON-GOSUB for
faking a SELECT-
CASE instruction;
and a data stack
for passing para-
meters between
subroutines. In
fact, for the rela-
tively small pro-
grams used in
control applica-
tions, the primary
differences
between BASIC-52
and more modern
counterparts boil
down to conve-
nience and aes-
thetics.
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To program in BASIC-52, you
connect Domino to a PC or other
computer running terminal software.
I used several different machines to
talk to Domino: a desktop PC run-
ning Procomm, an old Radio Shack
Model 100 laptop with built-in "TEL-
COM" software, and desktop and lap-
top Macintoshes running Z-Term, the
communication program shipped
with many Mac modems.

When you first connect power to
Domino, you have to press the
spacebar on your computer in order
for Domino's auto-baud-rate detec-
tion to work. (Domino supports stan-
dard serial rates up to 19,200 baud.)
After a moment, this message
appears on your screen:

*MCS-51 BASIC V1.1*
READY
>

The > symbol is a prompt, letting
you know that BASIC-52 is ready to
receive instructions. You have two
options here: you can type a line
number and begin entering instruc-
tions that BASIC-52 will remember as
part of your program, or you can
type an instruction without a line
number. The un-numbered instruc-
tion will be executed immediately. For
example, typing

PRINT PI

| followed by the return key causes

BASIC-52 to respond with:

solution. Using two pots arranged as
a joystick, you can track a continu-
ous, 360-degree range of motion.
The main problem then becomes
converting the x- and y-axis data

| from the joystick into degrees.

This is where BASIC-52 has a sig-
nificant advantage over integer-only

| languages. BASIC-52 uses floating-

| point numbers, which are stored and

processed internally in a scientific-
notation format consisting of a
signed number and a fraction multi-

| plied by 10 raised to a power, e.g., -

1.5793 x 103, meaning "-1579.3."
BASIC-52 also includes the funda-

| mental trig functions SIN, COS, TAN,

and ATN (sine, cosine, tangent, and
arctangent) in its instruction set.

| Although floating-point math isn't

always essential in control applica-
tions, our demo would be nearly

| impossible without it.

| emphasizes the

cnaless Yossibilil

I've only scratched the surface
with this introduction to Domino and
BASIC-52. The demo application
advantage of

' Domino's floating-point math capa-
bilities, but its most exciting applica-
tions are likely to be those in which
many Dominos use the built-in com-
munication features to establish net-
works of intelligent sensors and con-
trollers. '

3.14159
>

Since Domino has no
screen of its own, it directs

PRINT instructions to the cur-
rent "console" device, which is
whatever is connected to the
serial port. You can redirect this
I/O to other devices, like LCDs
and keypads, with routines
supplied by Domino's manufac-
turer.

Here's an application that
demonstrates some of the
strengths of Domino and
BASIC-52. Suppose you want to
precisely measure the pointing
angle of a windvane as part of
an electronic weather station. If
you attach the vane to a poten-
tiometer shaft, you're going to
run into trouble. The pot rotates
through about 270 degrees,
then hits a mechanical stop.
Even if you take the pot apart
and remove the stops, the resis-
tive element doesn't provide
360 degrees of travel.

Even if you used a 10-turn
pot, you would eventually run
into an end-of-travel problem.
What to do? You could use
a digital absolute-position
encoder at a cost of $100.00+.
Or you could cobble together
some arrangement of mechani-
cal or magnetic switches. Yuck!

Figures 3 and 4 show a

The Domino-52 controller evaluat-
ed for this article was the "A" model
with built-in 12-bit analog-to-digital con-
verter. It retails for $99.00. The basic
model (no internal ADC) is $79.00. The
development cradle is $49.00.

A reference book, BASIC-52
Programming by Systronix Inc., is
$15.00. For more information on
Domino-52, contact the manufacturer:

4 Park Street
Vernon, CT 06066
Phone (800) 635-3355

For additional insights into BASIC-
52 applications, check out The
Microcontroller Idea Book by Jan
Axelson. This book contains circuits for
homebrew 8052-BASIC controllers and
penpheral circuits, as well as many pro-
ramming examples. Available for
331 95 plus $3.00 shipping and han-
dling from:

2209 Winnebago Street
Madison, WI 53704
Phone (608) 241-5824

For information on RS-422/485
conversion hardware suitable for use in
PC-to-Domino networking applications,
contact:

4311 Tylersville Road
Hamilton, OH 45011
Phone (513) 874-4796




[#50 COMPUTER HARDWARE cont. ]

BUILD YOUR OWN IBM COMPATIBLE
COMPUTER from parts for as little as
$399 with the help of an easy to view 63
Minute Video Tape that shows you how.
This easy to view award winning Tape
will show you how to save money by
assembling any compatible 286, 386, 486
or Pentium Computer in a step by step
easy to follow procedure. It also shows
the common pitfalls that you might run
into if you try to assemble a computer by
yourself and gives you secrets on how to
overcome problems that might occur
during assembly. When complete, you
will have gained the confidence and
experience to maintain your very own
computer for years to come and even
service it if necessary. Don’t let this
opportunity pass you by, order your Vid-
eo Tape today while supplies last for only
$29 (reg. $59.95) plus $2.95 P&H. Send
check to: EVP, PO Box 2201, Northlake,
IL 60164-0201 or call: 1-800-754-5096
Now!

ol 2xg 2X20 Header

8051 SBCs wth Bootstrap Loader, Eco-
nomical SBC with 128 byte memory, 24
1/0 Ports. Contains preprogrammed
Bootstrap software that allows loading of
.OBJ files to EEPROM through Serial Port
of PC. Run programs without burning
EPROMs. IBM DOS compatible Utility
Disk included (3.5 or 5.25 in). $59 plus
S/H. Also; Learn Assembly code with the
perfect 70691HEX companion; “Assem-
bly Language BASICs”. A 64pg booklet
devoted to the programming of the 8031/
51. Written with the novice programmer
in mind. $15 plus S/H. Suncoast Techno-
logies, Spring Hill, FL. 904-596-7599. V/
MC Accepted.

DEC 486DX33 PC Pizza box workstation,
DEC bare bones closeout special. Case,
PS, 2 Meg VRAM-SVGA, 2S, 1P, & MP,
IDE, H&F Cont, token ring, ext SCSI-2P.
You supply: CPU 486SX to DX2-66, moni-
tor mag 15” or equal, 1 or 4 Meg SIMMS
Mem, 1.44M FD, Notebook HD, Keybd,
mouse, for a $4,999.95 System. New Bulk
-packed with manual. Cable & software.
Size: 15” x 15” x 2.5” use as a portable or
workstat. only $149. 19” SVGA monitors
CAD CAM $349, many parts & CPUs
available to complete these fantastic
systems! WS & OEM accounts welcome.
Since 1964. Send SASE or call for cat’l.
BNF, 119 Foster St., Peabody, MA 01960,
T508-532-2323, F508-532-1040.

LAPLINK CABLES plugs in your printer
port to allow data transfer at 4 times the
speed of serial data transfer. $9.95 in-
cludes shipping anywhere in the USA
Call Today! Stewart & Associates. 314-
240-6500.

PROTOQUICK Z8 AND 8051 Complete
single board computer systems with
large prototype area, serial port, operat-
ing system in EPROM, cross assembler,
documentation and application notes,
$99 ea. Call for technical flyer. Software
Science, 3750 Roundbottom Rd., Cincin-
nati, OH 45244. 513-561-2060.

KEYBOARDS 101 New top of the line
$16.50. E, 7019 Trent, Spokane WA 99212,
509-922-2179.

THE COMPLETE communicator, turn
your computer into voice mail, fax center,
windows or DOS $95. 2MB memory up-
grade, Panasonic printer KXP4410/4430
$75. Commodore 1541 disk drive $25.
Burroughs B26, CPU unit, $25. Burroughs
TP119 Keyboard, $10. 708-740-0884.

| WANT it and | want it now. | want all of
your SIMM memory. IBM, Mac, new,
used, even defective. | want it all. Highest
$ paid. Call 1-800-4-MEMORY now!
VoicelFAX.

LAN-LINK DATA transfer kit includes
software (works just like Lap-Link), paral-
lel cable, and manuals. Limited offer for
only $19.95. Stewart & Associates. 314-
240-6500.

SIMM MEMORY many types and confi-
gurations. All new, lifetime warr. We can
save you $$! 1-800-275-SIMM.

19” HITACHI HM3619AC-11-2 with video
card, Wyse WY-600 with video card. Call
Henry 908-689-0110.

TANDY/RADIO SHACK Model 1/3/4,1000
Support. Monthly magazine, software,
parts, repair. Computer News, POB 680,
Casper, WY 82602. 307-265-6483.

TRANSFER FILES between computers
using RS-232 ports! Kit of cables and
software diskettes fit most PC’s. Send
$25 to: Pioneer Enterprises, Box 429,
Kittredge, CO 80457.

FAX MODEM cards 14.4/28.8, 14.4/14.4
int/ext. Voice/FAX for voice messaging,
sound cards, motherboards, phone
cards, radio cards. GCS, 1-800-386-0577.

™

'8 COMMUNICATIONS

ELECTRONICS INC.
Emergency Operations Center

New Scanner Products Available

Now readers of Nuts & Volis Magazine may
purchase communications and weather forecast-
ing equipment directly from Communications
Electronics Inc. Order today from CEI and save.

Bearcat 90()0XLT P base/moblle .......... $374.95
Bearcat 3000XLT-P handheld ... ...$354.95
Bearcat 890XLT-P base/mobile/WX .$228.95
Bearcat 860XLT-P base .$159.95
Bearcat 760XLT-P base/mobile
Bearcat 700A-P info mobile .....
Bearcat 560XLA-P base/mobile ... :
Bearcat 220XLT-P handheld/SPECIAL .. $208 95
Bearcat 178XLT-P base/WX alert......... $128.95
Sportcat 150-P handheld w/800 MHz. $159.95
Bearcat 148XLT-P base/WX alert $83.95
Bearcat 120XLT-P handheld .... .$129.95
Bearcat 80XLT-P handheld .. :

Bearcat BCT7- P info mobile...

Weather Statmns

Now you can be your own weather reporter with the
Davis Weather Monitor I1. Our top-of-the-line weather
station combines the most advanced weather monitor-
ing technologies available into one incredible pack-
age. Glance at the display, and see wind direction and
wind speed on the compass rose. Check the baromet-
rictrend arrow to see if the pressure s rising or falling,
Push a button, and read indoor and outdoor tempera-
ture, wind chill, humidity and barometric pressure.
Our package deal includes the new ultra high resolu-
tion 1/100 inch rain collector part #7852-P, and the
external temperature/humidity sensor, part #7859-P.
The package deal is order #DAV1-P for $479.95 plus
$15.00 shipping. If you have a personal computer,
when you order the optional Weatherlink computer
software for $139.95, you'll have a powerful comput-
erized weather station at an incredible price. For the
IBM PC or equivalent order part #7862-P. Apple Mac
Plus or higher including PowerBook, order part
number 7866-P.

The Weather Monitor Il (7440)

comes complete with

anemometer with 40 feet of
cable, external temperature
sensor with 25 feet of cable,

Junction box with 8 feet of cable,

ACpower adapter, detailed

instruction booklet and one year

limited factory warra:

nly.
Davis Weather Monitor 11 7440-P
Davis Weather Wizard 1II 7425-P

Davis Rain Collector Il 0.2 mm 7852METRIC-P.
External idity Sensor 7859-P
Davis Anemomelzr Mast Mount 7890-P .

Weatherlink Software for IBM PC-Version

Software for Apple-V 3.0 7866-P
4Conductor 40’ (12.2 m) extension cable 7876-
6-Conductor 40" 512 2 mg extension cable 7878-P ..
8Conductor 25' (7.6 m) junction box cable 7880-P
8-Conductor 50' (15.2 m) junction box cable 7881
8-Conductor 100 (30.5 m{ junction | box cable 7882-P
Modem Adaptor 25-pin for ions port 7870}
Car/Boat/RV Lij ler Cord 7873-P
2400 baud modem for
Talking weather card - Call 31}994 9000 lor demo IT1-P.....

Weatherlink Jany disks: Frangaise, Deutsche, Italiana, Espafiola 7

Barometer, Indoor Hygrometer & m:-mommr Clock/Calendar BABSS-P .95
by 051 BAZ13-P .. $79.95
‘Thermometer with transparent calender & docl display by 0S1 TC: 51995
Thermometer with AM/FM clock radio by Oregon Scientific CR388-

with Jumbo Display by OSI JBSSOEX

Scanners/Weather Stations/GB

Bearcat® 9000XLT-P Radio Scanner
Mfg. suggested list price $769.95/CE Special $374.95

500 Channels - 20

Turbo Scan - VFO Control
Auto Store - Auto Re
Frequency step resolution 5, 12 5 & 25 KHz.
Size: 10-1/2" Wide x 7-1/2" Deep x 3-3/8" High

Frequency Coverage:

25.000-549.995 MHz., 760.000-823.995 MHz.,

849.0125-868.995 MHz., 894.0125-1,300.000 MHz.
The new Bearcat 9000XLT gives you pure scanning satisfac-

tion with amazing features like TurboSearch™to search VHF

channels at 300 steps per second. Tlus base and moble scanner

« Alpha numeric display
10 Prloﬁty channels

The Oregon Scientific BAS8S-P Ioreem.\n; huo—
meter displays rising, falling and constant baromet-
ric trends. Other {eamres Inclnde 6line advanced
liquid crystal di

cloudy, slightly doudy m'nlny °C or °F selectable,
indoor relative humidity, indoor temperature, baro-
metric pressure bar graph shows trend for past 24
hours,

RELM® WHS150-P Transceiver
Mfg. suggested list price 348! 67/CE pﬂce 5339 95

s:vm-unuspmenﬂqud the RELM WHS150 transceiver for direct two-way
communications with Mpohmhdcym-m!.cmldtm or ham radio
repeater. mmm-wmmwhmmuw
:nqwn:y“w 148,000 10 174,000 Wiz, Wil aso work |Moomuooo-n|l¢uy
reduced performance. The full DTMF tible
and

isideal for surveillance p s because it has a sel

to help eli d from
adjacent frequencies in highly populmed areas and selectable
AM, Wide FM and Narrow FM modes that allow you to change
the default receiving mode of the BCOOOOXLT. Other features
include Auto Store - Automatically stores all active frequen-
cies within the specified bank(s). Auto Recording - This
feature Jets you record channel activity from the scanner onto
atape recorder. Hi-Cut filter to help eliminate unwanted static
noise. You can even get an optional CTCSS Tone Board
(Continuous Tone Control Squelch System) which allows the
squelch to be broken during scanning only when a correct
CTCSS tone is received. For maximum scanning enjoyment,
order the following optional accessories: PS001 Cigarette
lighter power cord for temporary operation from your vehicle's
cigarette lighter $14.95; PS002 DC power cord - enables
permanent operation from your vehicle's fuse box §14.95;
MB001 Mobile mounting bracket $14.95; BC005 CTCSS Tone
Board $54.95; EX711 External speaker with mounting bracket
& 10 feet of cable with plug attached $19.95. The BCOOOOXLT
comes with AC adapter, telescopic antenna, owner's manual
and one year limited warranty from Uniden.

CB/GMRS Radios
maxon The new Maxon GMRS 210+3
transceiver is a PLL synthesized 10
channel radio on General Mobile
Radio Service frequencies. Two re-
peater channels are programmable
and one channel (462.675 MHz) is
set aside for emergency and safety
communications. The seven remain-
ing interstitial frequencies 462.5625, 462.5875, 462.6125,
462.6375, 462.6625, 462.6875 & 462.7125 MHz are all-
purpose GMRS radio channels. 2 watts of RF power for
exceptional transmitting range. Up to 5 watts when used
with the supplied 12 volt vehicular DC power cord. CTCSS
builtin. Includes 450mAh Nicad rechargeable battery
pack, AC/DC wall battery charger, owner's manual, FCC
license application, belt clip, antenna. Order today.
Maxon GMRS210+3-P GMRS transceiver$199.95
Cobra 148FGTL-P CB with freq. counter$209.95
Cobra 29LTDWX-P CB/Weather Alert....$114.95
Cobra HH40-P CB 40 ch. Handheld .........$99.95
Ranger RCI2950-P 25 watt 10 meter-..... $239.95
Uniden GMR100-P GMRS Handheld ....... $144.95
Uniden WASHINGTON-P SSB CB Base ... $189.95
Uniden GRANTXL-P SSB CB Mobile........ $139.95

Uniden PRO538W-P CB & Weather-.......... $59.95

Write in 38 on Reader Service Card.

mkmwmmmmﬂuwwawmmmsomgumn
increments. Other features include scan list, priority channel
5 waty/1 watt power levels, liquid crystal display, ummumunnwa-m yu
order the Inc., you'll get package deal
including antenna, battery, mdlpndnuom-ummmm
available. A loop part SLCWHS is $49.95

$54.95;

battery
mnmqpa.pmumnls‘)%mm
np:-lqlm
nited

technician maintaining your radio
part #P1150 for $18.00 10 activate this radio.

e
Wumummmm 20 memory
mvmsqummnmm 0
Grundig Yacht Boy 230- portable shortwave recelver ...... =
.ug-

Bogen FR3110:P Digial FAX Friday Faxon-Demand sysiem & answering machine _ $399.95
Bogen FR3020-? memory expansion module for Fax Friday/up 10 36 minutes ... $99.95
Bogen FR2000 Digital two-line advanced voice mail system & answering machine $279.95
FRO018:? memory expansion module, doubles recording time 10 36 minutes . $79.95
FANS P161P.P 60 name/number caller 1D, unwanted call blocker, mmﬂkm $149.95
SNI ID200-P Bouncer name/number caller ID, nnupm.nnmmm
ICOM GP22-P handheld global positioning sysiem (GPS) . ..
“70?“““'“}1)4!“'“50&“&1
RELM WHS150P VHF handheld 5 watt, 16 channel transceiver .....
RELM RH2S6NB-P VHF 25 watt, 16 channel synthesized transceiver
Ranger RCI2950P 25 watt 10 meter ham radio transceiver ... 3
mhmms"sahyummalsupummmmmu -
Uniden LRD9900SW-P Super Wide band Laser/Radar Detector - VG2 undetectable ..
MEZP Map Expert CD Rom for IBM PC by Delorme Mapping

ANTMMMOT-P magnet mount scan antenna w/Motorola phug .
ANTMMPLP magnet mount scan antenna with PL259 connector
ANTSGBNC glass mount scanner antenna with BNC connector
ANTSGMOT-? glass mount scanner antenna with Motorola jack

1t's easy to order from us. Mail orders to: Commummtwns
Electronics Inc., Emergency Operations Center, P.0. Box 1045,
Ann Arbor, Michjgzn 48106 U.SA. Add $15.00 per radio or
telephone product for U.P.S. ground shipping and handling in
the continental US.A unless otherwise stated. Add $10.00
shipping for all accessories and publications. Add $10.00
shipping per antenna. For Canada, Puerto Rico, Hawaii, Alaska,
P.0. Box, or APO/FPO delivery, shipping charges are two times
continental U.S. rates. Michigan residents add state sales tax.
No COD's. No returns or exchanges after 31 days. 10%
surcharge for net 10 billing to qualified accounts. All sales are
subject to availability, acceptance and verification. Prices,
terms and specifications are subject to change without notice.
We welcome your Discover, Visa, American Express or
MasterCard. Call 1-800-USA-SCAN to order toll-free. Call 313-
996-8888 if outside the U.S.A. FAX anytime, dial 313-663-8888.
For technical assistance to solve your communications
problem, call the Communications Electronics technical
support hotline for $2.00 per minute at 1-900-555-SCAN.

Scanner Distribution Center and CEl logos are trademarks of Communications Electronics Inc.
Sale dates 5/5/95 8/30/95 AD #041195GEN Copyright © 1995 Commaunications Electronics Inc.

For credit card orders call

1-800-USA-SCAN

Communications Electronics Inc.

Emergency Operations Center
P.0. Box 1045, Ann Arbor, Michigan 48106-1045 U.SA.
For information call 313-996-8888 or FAX 313-663-8888
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TEKTRONIX 4693D Color Image Printer
300 DPI, new $8,995, asking $995 with
supplies. DEXIS, 612-944-7670.

SUREWRIT 9 PLUS DEVELOPMENT SYS-
TEM for Hackers only who like to study
the VCII Plus and old VCII. Send SASE for
flyer of SW9 + features. TRIANGLE
PRODUCT DISTRIBUTORS USA, 5750
Lakeshore Dr., Holland, MI 49424. USA.
616-399-6390. M-F 9am to 2pm. EST.

WYSE GENICOM DEC Used Equipment
(11) Wyse Model WY-75 Terminals, (3)
Genicom Model 3310 Printers, DEC
PDP11/10, PDP11/34, CPUs, LA120 prin-
ter, VT52 monitors, RL02 drives and
disks, MDSI plotter, DSI tape reader,
puncher, Teletype Model 43. 213-587-

HEWLETT PACKARD Plotters. HP 7475A
$199.95, HP 7550A $299.95. Both do up to
11x17 Drawings, and work with all popu-
lar CAD and graphics programs. Comes
with pens too! Stewart & Associates.
314-240-6500.

WESTERN DIGITAL 1.2 Gig hard drive
$380. 1.0 Gig hard drive $365. 850 Meg
hard drive $271. 730 Meg hard drive $255.
Three year warranty. MSCRC Computer,
3243 South 13th Street, Lincoln, NE
68502. 1-800-401-3956.

HOME AUTOMATION & computer Con-
trol: Two-way IR, Two-way X10, & hard-
wire. Control Devices from serial comput-
er link or stand-alone operation. Comp-
Co, 615-436-5189 BBS 615-436-6333 eve-
nings.

CONT. CARDS ESDI DTC-6280-15 Tx $35.
SCSI DTC-3280 16 Bit H/F wi/software
$55. SCSI Ultra 34F VLB $99. IDE card +
cable 16 bit H/only $8. MFM EverexLark
16 bit H/F $25. Servo-Track, 408-378-1374.

PCs CUSTOM designed and built, special
features incorporated to your require-
ments. We can build them small, wall
mount, anti-vibration, sealed, super
cooled, or whatever your needs. Quanti-
ties as low as 10. Fax requirements to

9125. Fujimi Ltd., Hong Kong, + 852 8340463.

HP PLOTTERS. 7475A from $295 tested
with 30 day warranty. COMPUTER KEY-
WAYS, 513-847-2300.

SONY MULTISCANS 0.26DP 15.7 thru
36KHz $175. Monitors SVGA 800x600
$145. Loop 286-12 PC's 1M, MFM EGA,
1/0 keyboard $145. Western Digital
WD1003V FD/HD cont. $25. Hercules
Monographic $15. CGA color $10 refur-
bished. Guaranteed. Rich, Pikul & Assoc.,
101 Glenfield Dr., Festus, MO 63028.
314-937-0335.

__ Quality Reconditioned

Test Equipment

Fuke 51008 Calibrator

current plus resistance. Has options 03, 05.

Hewlett-Packard 54100A Digitizing $8000.00

1 GHz bw, 350 ps rise time, 100 ps/div time base, 40
ms/sec maximum digitizing rate, pre-trigger viewing,
logic triggering, includes 3 HP 54002A 502 BNC input

pods.
$6000.00

Hewlett-Packard 1725A
Oscilloscope
275 MHz bw, 10 mV/div to 5 V/div vertical deflection
factor, 10 nS max sweep rate, expandable to 1 nS/div.
Special includes 2 new Probe Master probes.

$725.00 Hewlett-Packard 33368
= Synthesizer/Level Generator
Hewiett-Packard 85698 This level generator is an excellent precision source
Wm Analyzel' from 10 Hz to 20.9 MHz, frequency resolution of .001

Hz, level accuracy within .15 dB over full range, AM
and phase modulation. Fully programmable ovet
HP-IB, harmonics down more than 5 dB.

$650.00

.01 to 22 GHz, can be extended to 115 GHz using
external mixers (not supplied). Internal preselection,
1.7 to 22 GHz, wide resolution range 100 Hz to 3 MHz,
simple three knob operation.

$9500.00

Wandel & Goltermann TSA-1
Transmission System Analyzer

Frequency range 100 Hz to 180 MHz, spectrum
analysis, selective level, demodulation and phase

Multifunction calibrator for analog and digital multi-
meters to 4'. digits, direct or alternating voltage or

Wavetek 270 Function Generator
.01 to 12 MHz, programmable, GPIB, 200 stored
sefttings. Option 002.

$950.00
Hewlett-Packard 8754A/ 8748A

Network Analyzer and S Parameter Test Set. 4
MHz to 1300 MHz, 80 dB dynamic range.

$4750.00
Tektronix 475A Oscilloscope

250 MHz bw, dual channel, 5 mV/ div sensitivity, 1
nS/ div sweep rate. Includes 2 probes.

$975.00
Hewlett-Packard 3582A Spectrum
Analyzer

Frequency range, .02 Hz to 25.5 kHz, dual-channel,
band selectable analysis for 0.02 Hz resolution,
sensitivity -120 dBV, digital trace storage. Option 01.

$2850.00

Tektronix 492 Spectrum
Analyzer

50 kHz to 21 GHz, 80 dB dynamic range,
amplitude comparison in 0.25 dB steps.

Options 01, 02, & 03.

$8850.00

jitter.
$2250.00
Hewlett-Packard 35868
Selective Level Meter

Makes carrier measurements to 32.5 MHz, voice
channel measurements from 50 Hz to 100 kHz, can
use the 3336B Level Generator as an automatic
tracking generator. Includes options 001, 003, & 004.

$850.00
Buy both together as a setfor ......... 1300.00
Tektronix 485 Oscilloscope

350 MHz bw, dual trace, 5 mV/div sensitivity, 1 nS/div
sweep rate, 3.0 div/ ns writing speed, selectable input
impedance. Includes 2 new Probe Master probes.

$1100.00
Wavetek 2001

Sweep Generator, 1 to 1400 MHz, RF output of +10 to
-80 dBm in 1 dB steps.

$975.00

Please call for our Free 1995 Catalog

Above unit with Network Analyzer.

$2750.00

14455 NORTH 79TH STREET, UNIT #C » SCOTTSDALE, ARIZONA 85260
(602) 483-6202 * Fax (602) 483-6403
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General Radio 1423A Precision
Decade Capacitor

100 pF to 1.111pF in steps of 100 pF. Value can be
adjusted on the lower 4 decades and will be known to
an accuracy of +0.01% accuracy.

$400.00

Hewlett-Packard 85548 Spectrum
Analyzer RF Plug-in

Frequency range is 10 MHz to 18 GHz, high sensitivity
(-125 dBm), 100 Hz resolution.

$900.00 Special
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SALES COMPANY

Write in 37 on Reader Service Card.

ECONOMICAL 8051 SBCs. The
70691RAM, a complete SBC with large
breadboard area, serial port, 8K RAM/
ROM and 40 pin Header for Easy interfac-
ing. Also includes programming software
(3.5 or 5.25in), documentation and sam-
ple .ASM codes. Assembled/Tested $50
plus S/H. Suncoast Technologies, Spring
Hill, FL. 904-596-7599. VIMC Accepted.

URGENTLY WANTED! Video cards for:
Mitsubishi C-6922AGK; Hitachi 4115-D-
BA-0 fixed frequency monitors. Need
toner, RAM chips for AT&T 595 laser
printer. Want Microfield Graphics Video
cards. Also 512K memory upgrade for:
Paradise 8514/A Plus video card. Call
412-673-3742, leave number.

PLOTTERS: HP 7580B 8-pen drafting plot-
ter (up to 24” x 48”) $1,475. ColorPro HP
7440A (8-pen, 82" x 11”) $275. HP 7475A
(6-pen, up to 11" x 17") $275. HP 7550A
(8-pen, up to 11” X 17”, with sheet feeder)
$650. Excellent condition, with warranty.
Pepper Systems, 214-353-0257.

AVAILABLE NOW 3.5” floppy disk sys-
tem that will hold 21MB of data and still
read and write both 720K and 1.44MB
disks. 1-800-827-8402.

UNION JACK’S©, MOTOROLA CELLU-
LAR PHONE, AMPS/NAMPS RE-
PROGRAMMING SYSTEM (FOR BRICK-
UP, FLIP & BAG PHONES). UJMP-1
SOFTWARE SET, 4 3.5” 1.44MB DISKS,
MFDP-1: Programs firmware below 9122s
without a loader phone, MFDP2: Pro-
grams firmware 9122 to 9340 with a
loader phone (FLIP-BRICK OR BAG, hav-
ing a firmware below 9122) FDP3 & 4 are
a conglomeration of Cellular cloning etc.,
information. 60-page illustrated program-
ming manual also included. FREE techni-
cal backup & yearly updates. 4-DISK
SOFTWARE SET UJMP-1 $199.95 COM-
BINATION OFFER (A), SAVE $50, COM-
PLETE RE-PROGRAMMING SYSTEM
$419.95, CONSISTS OF 1 SET UJMP-1
$199.95, 3 TYPES MOTOROLA COMPAT-
IBLE, COMPUTER PROGRAMMING CA-
BLE HARDWARE SETS, 1-6PCs-CSFP
FOR FLIP-POCKET PHONES $99.95, 1-
3PCs-CS689/UC FOR BRICK/ULTA CLAS-
SICS $99.95 AND 1-3PCs-BP FOR BAG
PHONES $69.95. *PRICES: Computer
and Cellular loader phone not included.
S&H: UPS COD CASH ONLY, 2ND DAY
AIR $12. FREE 2 PAGES OF ADDITION-
AL INFORMATION & COMBINATION
PRICES, AVAILABLE BY MAIL OR FAX.
CALL LES, 702-642-0325, 2039 CIVIC
CENTER DRIVE #176, N. LAS VEGAS, NV
89030.

MONO CARD, $6. Modem 2400 BPS, card
only $12. I/O card, $6. Floppy cont. card,
$10. Microsoft mouse serial/PS-2 $15.
Servo-Track, 408-378-1374.




BUILD COMPUTERS! Handy book “How
to Build an IBM Compatible and Save a
Bundle!” 224 pgs.; 67 illustrations. Learn
to build a powerful system using compo-
nents available from stores, mail order
vendors and swapmeets. ($23.95
shipped.) Prompt delivery. Jacomm
Books, Dept-PK, Box 142, Wharton, NJ
07885-0142.

POWER BOOSTER kit delivers 60 Watts
to a pair of 8 ohm speakers, from the
earphone jack on your CD-ROM drive!
50-60 VDC power supply required. Loud-
Man™ is available now, only $37.95.
Visa/MC. Decade, 2302N 5th NE, Salem,
OR 97303, 503-363-5143, FAX: 503-399-
9747, 73054.1755 @ compuserve.com.

TAPE BACKUP Cipher #525 new in box,
full height (internal) 50MB uses DC600
tapes. Buy one for $25, take all 250 +
units. Please offer. For details call ATCO
Corp. at 617-933-9909, FAX: 617-938-1299.

SIMM 1,2,4,16,32 Meg: Brand New 1 Meg
30pin 70ns/60ns $39/$41. 4 Meg 30 pin
70ns/60ns $125/$130. 4 Meg 72 pin 70ns/
60ns $130/$140. 8 Meg 72 pin 70ns/60ns
$265/$280. 16 Meg 72 pin 70ns/60ns
$490/$520. 32 Meg 72 pin 70ns/60ns
$950/$1,100. All SIMM modules available.
1 yr. warranty. Call Yub Sung, 603-893-
5866. Salem. NH for current price/availa-
bility.

CLEARANCE SALE. We are clearing our
excess inventory. PCs SVGA, Hard
drives, RAM, CD-ROM, Fax Modem, etc.
Wholesale prices, some are even below
cost. For listing, FAX request to 818-855-
1848 or send, SASE to OPTIMA, PO BOX
1366, COVINA, CA 91722.

EVERYTHING NEW with warranty! Mo-
therboards 486, 256K Cache, Fastest
486DX4/100 $350. DX2/66 $250. DX33
$125. IBM 486SLC2/66 $165. SLC5/50
$110. 386SX40 $65 Memory $40/Meg. 1.2
and 1.44 Meg floppy drives $65/pair. DOS
5.0/6.1/6.2 $20/20/45. Windows $35. ACT
For Windows $75, Paradox for DOS $75.
FAX/modems 14,400 BPS $70. CD-ROMS,
Microsoft ENCARTA $45, Cyberpack $29.
Black 1.44 floppies $30. Monitors, Prin-
" ters, IDE, SCSI hard drives 120 Meg 1.7
Gig. $95-750. Notebook hard drives 120-
540 Meg available. 360K floppy drives
$10. Call for items not listed. CCl, 714-
778-0450. Orders only, 1-800-825-5042.
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PROGRAM THE 8052 in BASIC with our
inexpensive development SBC. Assem-
bled/Tested board contains Intel’'s BA-
SIC-52 Interpreter (80C52). Allows pro-
gramming through serial port of PC. Also
contains 8K RAM/ROM, Hi-Address De-
coder, Large Breadboard Area, 40-pin
Header and 2864 EEPROM that allows
auto-startup of your saved programs.
Programming software also included (3.5
or5.25in.) $70 plus S/H. Also learn how to
program your purchase with the “BASIC-
52 Users Manual.” A 150 pg. book con-
taining the proper usage of all com-
mands/statements $20, plus S/H. Sun-
coast Technologies, Spring Hill, FL. 904-
596-7599. VIMC Accepted.

HP COLOR CARTRIDGES. Refill kit for
HP DeskJet 500C Color Cartridges, supe-
rior fade resistant ink requires easily
modified cartridge. All instructions in-
cluded and sufficient ink for 10 complete
refills, applicator included, kit $44.95.
LOALCO, PO Box 7117, Delray Beach, FL
33484. 407-241-9990.

ZENITH COMPUTERS. We have Zenith
laptops and desktop computers in used
working condition. Also, we have replace-
ment boards, drives, power supplies, bat-
teries, etc. for Zenith computers. Please
call for quotes. Surplus Trading Corp.,
Benton Harbor, MI. 616-849-1800.

BEST US COMPUTER SYSTEM and parts
prices. Hundreds of vendors and their
prices. A thousand tips on configuring,
building, repairing, upgrading and under-
standing your computer. On any size
disks $3. Hard copy $20. SOC SUPPLY,
Box 1349, Jacksonville, OR 97530.

LAPTOP LOSING POWER? Have your
power pack rebuilt with NEW cells at a
50% savings over the cost of a new pack!
Increase your usage time with HIGH
CAPACITY CELLS! Fully Guaranteed!
The NiCad Lady, PO Box 654, Wildomar,
CA 92595. 909-698-1901.

MONITOR ADAPTERS. Convert O.E.M.
(incl. PGA) 31.5KHz & above monitors
with BNC connectors to PC use. Model
VA10 VGA to RGB+ Sync $45. Model
VA11 VGA to RG/Sync-B $55. VA12 VGA
to PGA (DB9) $45. Rich, Pikul & Assoc.,
101 Glenfield Dr., Festus, MO 63028.
314-937-0335.

J.E.T. ENTERPRISES. Buy, sell, scrap
electronics, obsolete computers, main-
frames, phone systems, drives, circuit
boards, memory, gold chips, etc. Expert
repair on all Wyse terminals, including
Logic, Monitor and power supply boards.
Ask for Jim. Pick-up service. 909-982-
8441, FAX: 909-982-5833.

RAINBOW KITS

EYE EXPOSURE

Laser radiation is emitted from
the APERTURE

LASER DIODE Wavalength 570nm
Max Output 4mW CLASS A
LASER PRODUCT

Laser Radiation AVOID DIRECT

INCLUDES
2 AAA Batteries
Pen Size: 5 1/2" x 1/2°

NEW LOW PRICE

$599

DC only.
ST-1

STROBE

LIGHT
Do you need
an attention
=| getter, warning
light,or flashing
light for model
airplanes? Then this kit is for you.
Use it as an emergency light for your
auto, radio tower, even use it on your
bicycle. Has a variable flash rate.
Size 3.5'x1.8" operates on 6 or 12v

The Exciting New
TELEPHONE MONITOR

Monitors your phone system,
See how accurate your phone

$9.95 company really is!

WIDE BAND
PREAMP
The ideal preamp
for scanners, hand
held radios, fre-
quency counters.

MICRO-MINIATURE
PHONE
TRANSMITTER
We haven't seen a smaller
phone transmitter than the
MMPT2 kit. Powered by

the phone, it requires no

MICRO-MINIATURE
WIRELESS

So small you could
hide this one on some
real bugs! It's the
smallest we've ever
seen. With it's super sensitive mike it trans-

Amplifies low level
(weak) signals. If the signal is extreme-
ly low 2 amps can be used in series.
1MHz to 2.5MHz @ 2.8dB nf 1dB com-
pression = +0 dBm gain: 1MGHz-20dB
to 2.5Hz-6dB Requires 12vDC @ 16Ma

WBA-6 $19.95

battery. Transmits both sides of a phone conver-
sation to an FM radio up to a 1/4 mile
away.Tunable from 88 to 108MHz FM. Attach it to
one phone or add it to the line to pick up all
incoming calls. The MMPT2 is undetectable if
properly installed. Unit has surface mounted parts,
you install the leaded parts.Size .45'x.6"

MMPT2 $29.95

WIRELESS FM

MICROPHONE
Small but mighty
this little jewel will
out perform most
units many times its
price. It really
stomps out a signal. The WM-1 kit is a
buffered wireless mike that operates from
80MHz to 120MHz FM , the frequency of
any broadcast FM radio. Includes a mini-
electret mike. SIZE: .8"x1" 6to 12vDC

WM-2 $14.95

FOR CHANNELS
2thru 22

mits a whisper or a room of conversation to an
FM radio, tunable from 88 to 108MHz FM.
With a proper antenna & 9v it transmits about
1 mile. The kit is made with surface mounted
parts, we have already mounted these parts.
You install the leaded parts. Can operate on 6

to 12v DC. Size .35'x.9"

FILTERS

Our TV filters
eliminate unwanted
TV channels or
7 interference that alters both
sound and video with a

beep - beep - beep.

NOTE: All TV Filter Kits are sold for educational purposes only. You must obtain permis-
sion from your local cable company before using these filters on your cable system.

DF-222 Kit

FM STEREO
TRANSMITTER

- Own your own FM radio
station. Any stereo signal
you plug into the FMST-
100 will be transmitted to
any FM radio tuneable
from 76 to 108MHz FM. Transmit a wireless fink
through an auditorium, from your car to your
camper, listen to your cd's while mowing the
lawn,Play music on one channel sing on the other.
Clarity is excellent, aprox. 40dB stereo separation.
Length of antenna determines the distance of
transmission. Complete with stereo input level
controls , & crystal for stereo separation. 9v bat-
tery operation

FMST-100 $29.95 / FMSTC cabinet $8.95

5.0mW
Laser Diode

Great for making a
gun sight, use as a
transit, makes a
super experil

project. The beam is
visible with a wavelength of 670 nm. Size of
beam is 6mm at 5 meters. Operates on 3
volts DC at 85mA. Size: 10.5mm x 18.5mm
with an adjustable collimating lens.

LDM-5

$14.95

1. RECORDS OUTGOING CALLS :

* Date & time of each call.

* Length of the call.

* What number was dialed.

* If you use a credit card it records
the card number.

2.RECORDS INCOMING CALLS :

¢ Date & time of call.

* How many times phone rings.

« If answered the length of call.

3. RECORDS ANY DTMF TONE :

* Detects any tone on line sent by
phone company or any other source.

$34.95

Records to Screen or Floppy Disk

EASY TO INSTALL
« Connects to parallel port
* Phone line in.
* Phone line out to telephone.

All software included!

™ 0NL§ 99927
BUILT$16995

This Manual contains all
schematics, parts lists , P.C.B.,
layouts for most of the Rainbow
Kits. Use your own parts to
construct any of our kits.

KIT BOOK
$14.95

$9.95 with the purchase
of any kit.

PHONE
5| TRANSMITTER
/ﬂ @| Small but mighty,it fits
- anywhere. Phone line
powered, never needs
batteries. Transmits
both sides of a phone
conversation loud and clear, wireless, to any
FM radio at great distances. Variable tunes
from 70MHz to 130MHz FM. You can also
use it as a speaker phone. SIZE .5"x1"

TEL-B1 $12.95

-~

SUPER SNOOPER
BIG EAR
Listen through walls,
hear conversations
across the room. Add
a parabolic reflector
and hear blocks
away. The BIG EAR can be hidden about
anywhere. Makes an ultra sensitive inter-
com. Can be used as a 1.5W AMP. We
supply a mini-electret mike in the kit.

SIZE: 1"x.75" 6to 12vDC .

AA-1 $10.95

BUILT $29.95 BUILT $29.95

Write in 39 on Reader Service Card.

Please add sufficient postage First Ib $5.00 Canada $7.00
Additional LB. Add $1.00 US FUNDS ONLY
We will accept telephone orders for Visa or Mastercard

MasterCard

To Order Call

317-291-7262

4G

'VISA.
= ey

(€LECTRONIC RAINBOW :)

6254 LaPas Trail * Indianapolis, IN 46268

FAX 317-291-7269
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QUESTIONS

| would like to know how | can
obtain a hard drive defect Media table
with diagnostic software when the
original Media Track that comes with
the hard drive is removed. | have sev-
eral hard drives without the media

track list. Please let me know.
5851 Monroe D. Watkins
Sacramento, CA

| have a 286 16MHz motherboard
with a built-in IDE hard drive, floppy,
printer, and serial controllers. It has
two eight-switch DIPs, | have no docu-
mentation on how to set these
switch's, any information on how to set
these switch's and their functions
would be very helpful.
59852 Gregg Luther
West Allis, WI

I'm looking for a simple circut to
fire a flash assy randomly, to be used
as a lightning simulator for a
Halloween display or a circut that will
take one side of a stereo to be used as
a trigger. The other side would be a
delay with thunder. This would be a nice
addition to last Halloween's project
which | am going to build this year.
5953 Kevin Kosobucki

Sayreville, NJ

Wanted: wiring diagram and parts
list for a speed contral, to replace the
one on a trolling motor. It should be a
foot control, either in the positive or
negative lead. Capable of 20-25 amp.
5954 Virgil Gochee

Shaddona, IL

My Duofone TAD-220 telephone
answering system (Radio Shack 43-
318) cannot find messages it has
logged. Radio Shack Repair Service
says that they cannot make repairs
because the required replacement
component, IC 502 (TMS 1024), no
longer exists. What do | do now?
5955 R.J. Matusik

Malden, MA

Re: switching power supplies as
used in computers. Many are available
in salvage, cheap. Output voltages are
mostly incompatible with Radio ama-
teur requirements. Surely the output
circuitry could be modified to other
voltages. | have been unable to find
schematics. Perhaps someone knows
where these can be found.
5956 Elmo Black
Oklahoma City, OK

Can anyone tell me how | can
adapt my Corotor Il Plus to receive the
circular polorization or intelstat satel-
lites, and where | can get a PAL to

24 May 1995/Nuts & Volts Magazine
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NTSC converter cheaply?
5957 Gary Gretzinger
Salem, OR

| am trying to use a RCI 2950
10m radio in my 1989 Lincoln
Towncar with a Wilson 1000 trunk
mount antenna Sur 1.1701. | must run
the radio with the receiver turned all
the way off to the left in order not to
get the computerized dash computer
noise in the radio. | don't have a long
receiver and very low volume.

5958 Earl Hawkins
Oklahoma City, OK

| have a NEC PC 8023A-C S-pin
dot matrix printer that works just fine
with Geoworks software and also most
software written for DOS. | need a
print driver or some way to make this
printer work (print out) from Windows
3.1 software!
5959 Alfred Gavenas
San Jose, CA

| am interested in building an
inverter for 12VDC to 120VAC. | have
the schematics, but would like to use
two large transformers, but have no
way of knowing the internal wiring.
They are: (1) ITT North 6124808;
Burroughs 24712788. (2) ITT North

6124807; Burroughs 24718124.
59510 Joe Dickerson
Jasper, TX

I'd like to monitor a number of the
functions of my car using my laptop
computer. (| think that speed, tacho
(RPM), oil press, coolant temp., volts &
amps would do it.) Seems to me that |
could access the car's computer too —
for better control of service & maint.
Which computer port & how? If you
could give me the circuit/schematic, |
can make it, dealer's don't have this,
and they'd want thousands.

59511 Chris Rickard
Dixon, IL

A SW. REG. PS rated @ 5VDC, 8A
& 12VDC, 4A requires a min load of
10%. When my computer sys is SW
off temporarily (computer or disk drive
reset) the load goes below 10% caus-
ing loss or regulated voltage. How can
zener diodes be used to clamp this
voltage at 5.6VDC and 13VDC? Is
there a simpler way?
59512 D.L. McCree
Pasadena, MD

| own a pair of Motorola HT440s.
These 5 watt handhelds utilize a 12.5
volt nicad battery pack. Motorola
wants a small fortune for a cigarette
lighter adapter that will run the radios
from 13.8 volts. Can | simply connect
13.8 volts from the vehicle system to
these radios without causing damage?

(Charging voltage is 17-22 VDC for the
battery packs.)

59513 Steven Kaye

I own a Sony minidisc
player/recorder Model MDS-101 seri-
al number 800B68. It utilizes a copy
protection system called Serial Copy
Management System (SCMS). The
player will not permit a digital record-
ing from a pre-recorded minidisc. It will
only permit one copy from a digitally
written blank disc. No more sequential
digital copies may be made from the
copied disc. My dilemma is that | need
to record mixes digitally and want to
make copies, but | would have to go
through the same motions for each
identical disc. Is there a way that | can
disable the SCMS system so that | can
have unrestricted digital copy record-
ing ability?
59514 Gregg Stansbery

Jonesboro, GA

| would like to know of any sources

of information and parts, etc., for
Heathkit robots and robots in general.
One of my HEROs has a power supply
problem and the other is missing the
power supply and a few other boards.
59515 Fred H. Ennenga
Mankato, MN

|.need an interface cable and soft-
ware to test a TRC-B000 coin changer
from Mars Electronics International, by
using an IBM PC or cmpatible, and if
possible to test all TRC-Series changer
and bill acceptors.
59516 Rene Rodriguez

Orlando, FL

| have two identical power invert-
ers (12VDC to 110AC DOC TECH
Model DAC-201). | would like to couple
them together for double the wattage
capability. May | simply connect hotline
to hotline and neutral to neutral, and
wire an outlet to this configuration or

is some kind of external circuit

required?

59517 Bill Green
Albany, NY

Does anyone have any technical
information on a Maxoplix WORM.
Write once, read many, optical drive,
Maxtor Model, RXT-80O5.

59518 Paul Garrett
Detroit, Ml

Is it possible to link together my
car phone to a particular line in the
telephone system at my office. If so,
please give details and gear suppliers.
I'm looking for an alternative to call-for-
warding on that office line.

59519 Gerry LaBorde
Gretna, LA

: I
San Diego, CA appe
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1) | purchased a dozen
UNISYS/SPERRY 286-8 computers,
type 3137-00. These units have 2 DIP
switches (an 8 and a 4 position) to pro-
vide set-up information to the mother-
board similar to those used on XTs |
would like to get a list of what each
switch is for on these units.

2) | use Borland's "READ.COM" to
display 132 column text files on my
38BSX after setting the display to
MODE 55 (my VGA Board has 512K
RAM). On all of the 286 machines |
have tried, the top 2/3 of the display
changes color, but no text is displayed.



Is my problem being caused by the
ROM Bios not supporting all VGA
modes or should | look for another
cause?
59520 Bob Bayliss

Viola, WI

| have a dead flyback transformer
in the monitor of a Cordata Model CS-
40 computer. It has a Serial Number
2GTADO09437, and was manufactured
in Korea in Aug. '87. The information
shown on the original flyback trans-
former is TMF-2500A; Totoku; TMF-
2523; T-CF1319 (or) T-CFB19. The
CRT is an Orion, R12DPGB-DH.

The flyback circuit has a very
strong similarity to the 12 inch, Apple
Il Monitor, Model A2M2010. | have
searched the usual sources such as
SAMs Phatofact, Philips ECG, NEC, etc.,
and have had no success. | did pur-
chase a TMF-2500B, but it does not
have the correct connections. Any
assistance in locating a replacement
flyback transformer would be greatly
appreciated. ‘
598521 Ronald D. Cleven

Huntertown, IN

| am building an electronic device
which uses a Bar Code Laser scanner
which reads a bar code and enters the
value into my PC computer. | need a
schematic for a "wedge-controller"
which will decode the output of the
laser scanner. Commercial wedges are
available to do this, but | want to use a
special bar code that would not be
readable on a commercial wedge. |
have not been able to see a circuit dia-
gram for a wedge in any circuit books
and would like to find such a circuit and

theory of operation somewhere.
59522 Roger A. Newlander
Los Altos, CA

ANSWERS

ANSWER TO #49515 - APRIL 1995

Marianne Randak describes a fair-
ly’ typical problem in attempting to
upgrade her XT-clone computer by
installing new high-density 3.5" and
5.25" floppy drives. She reports that
her system is unable to properly
access the drives and seeks a solution.

The solution is unfortunate
because it does not make economic
sense. The problem here is that Ms.
Randak is hoping to get her 8088-
based XT computer to recognize and
communicate with hardware that had
not even been invented when her com-
puter was manufactured. She is cor-
rect in assuming that the problem lies
within her machine's BIOS — a set of
hard-coded instructions controlling the
basic input/output functions of the
system's motherboard. High-density
floppy drives came along after the
design of a 16-bit ISA bus.

With XT machines, the BIOS is
simply incapable of instructing the
high-density drives to function. The sys-
tem designers never anticipated con-
nection of any drive other than the
standard 360K 5.25" floppy drive of
the time.

There are several companies that
sell replacement BIOS EPROM chips
for older computers — such as
American Megatrends, Inc. at 404-

263-8181 — and | believe there is an
"intelligent" floppy controller card that
can support the current type of drive in
an old machine, probably with some
help from a software driver loaded dur-
ing the boot process. | attempted to
locate a source for such a controller in
several catalogues, but without suc-
cess. Perhaps there isn't such an ani-
mal. In any case, the real downside to
these solutions is that they cost more
than the computer itself is worth.

IBM XT computers are often for
sale at hamfests and electronic swap
meets. At the LARK-sponsored swap
meets in Livermore, CA, an XT rarely
fetches more than $75.00 and that
includes a monitor. Although | advocate
upgrading and reusing hardware to its
fullest, in the case of XT systems, it
does not make economic sense.

The two new drives Ms. Randak
would like to add to her XT probably
cost her about $80.00. That same
$80.00 would have bought her a new
motherboard with an B0O386DX-40
CPU. With new motherboards and
CPUs costing so little and offering
such a drastic increase in compatibility
and performance, it's almost
masochistic to spend money upgrading
an XT.

Since we've upgradced a number
of 80386-based systems in our office,
we'd be happy to give Ms. Randak one
of the motherboards we've outgrown.
Damien Thorn
Stockton, CA

ANSWER TO #29512 - FEB. 1995
Use a high speed counter to
reduce the frequency from S0 MHz to
30 MHz. Design a circuit to generate
pulses at count zero, 10 Meg count,
and 20 Meg count. This circuit must
revert to count zero after counting
29,999,999. Design three phase
locked generators. One synchronized
to pulses generated at count zeros,
one to pulses generated at count 10
Meg and one more for pulses generat-

ed at 20 Meg count.

Eiichi Takarada
Rockford, IL

ANSWER TO #4956 - APRIL 1995

You can use either RF or IR to con-
trol your stereo or other equipment.
Holtek transmitter and receiver chips
are popular in these applications, and
are available from DIGI-KEY (800)
344-4539. They carry the chips and
data book, and also Holtek's ready-
made RF transmitter and receiver
boards.

Circuit Cellar INK has had several
articles on RF and IR control. The May
'94 issue shows both RF and IR using
the Holtek chips. The RF version uses a
Ming transmitter and receiver which
can be found in several N&V ads. An
RF controller would have the advan-
tage of working through walls!

The Cellar's June/July '91 issue
describes an IR tranceiver with RS232
input/output for linking two computers
or controllers together This would
have the advantage of allowing an
unlimited number of control functions
to be used VS the fixed number of
codes with the Holtek chips, and could
allow two-way communications
between the remote and the stereo
control.

The DEC 'S4 Electronics Now has

a construction article on an IR receiver
and "trainer" to teach a commercial
LEARNING controller to talk to the
receiver. Both the receiver and trainer
boards use Holtek chips.

Electronics Now may be available
at your library. Circuit Cellar carries
back issues, and may be reached at
(203) 875-2751. If you have prob-
lems locating the issue, drop me a line
on C$ERVE, or regular mail.

Gary Drummond
71477,2037
2206 N 121st St.
Omaha, NE 68164

ANSWER TO #49511 - APRIL 1995

The problem Mr. Carter describes
with his BOCA modem working fine
under DOS and Windows NT, but not
functioning under Microsoft's
Windows 3.1 sounds like a fairly clas-
sic problem that arises with Windows.

Because of space limitations we'll
avoid the technical discussion of exact-
ly how serial communication devices
exchange data with the PC's internal
bus. It will suffice to say that each COM
port has two characteristics that iden-
tify it to the system: a "base address"
and an "IRQ" (interrupt request line).

The base address is the location in
a standard "memory map" where data
intended for the port can be sent, and
data expected from the port can be
received. The IRQ line is essentially
used to "interrupt" the system's CPU
and let it know that it needs attention.
The PC continually scans the IRQ lines
in order to determine what hardware
device requires processor time.

In a standard AT-class computer,
the standard base address (in hex) and
IRQ line for the four serial ports are as
follows:

Port Base Address IRG
COM 1 03f8 4
Ccom 2 02f8 3
COM 3 03E8 4
COoM 4 0238 3

The controller card within most
PCs can be set to use any one of these
base addresses, and often the IRQ can
be set, as well. Internal modems have
jumpers or DIP switches to allow one
to set the base address and IRQ, thus
causing it to show up as a particular
COM port to the hardware and your
communications program.

The frustrating thing about
Windows 3.1 is that it will only recog-
nize serial ports in sequence. This
means that if COM 1 and COM 2 are
present in your system, and you set
your modem to COM 4, Windows will
either report it as COM 3 or fail to see
the device at all. Unfortunately, with
many computers shipping with a COM
1 and a COM 2 port pre-configured,
this means you would need to set your
modem to COM 3 in order to have it
recognized by Windows.

This would pose no problem
except that mice are usually attached
to COM 1. Because COM 1 and COM 3
share in IRQ line, the mouse and
modem will interfere with each other
The PC is unable to tell which of the
two devices is requesting an interrupt.
Because of this contention, it makes
perfect sense to configure the modem
as COM 4 and let it share IRQ 3 with
COM 2, making sure nothing is
attached to COM 2. This works fine
under DOS, but Windows becomes

unhappy.

There are ways of fooling
Windows 3.1 into believing that a COM
port exists, even though there is no
device physically present, but these
types of software shims and .ini file
tweaking do not always provide reliable
results.

The best method of solving the
problem is to identify the current COM
ports in the system, and set the
modem to the next available port
address. When doing so, check the list
above and make sure your mouse is
not plugged into the port that shares in
IRQ with the port you have just select-
ed for the modem.

Resolving IRQ conflicts sounds
complicated at first, but it's really fairly
simple. Understanding the basics of
port addresses and IRQ@s can be
mandatory for anyone adding peripher-
als such as a sound card or CD-ROM
drive. It's the odd software quirks that
can get you, much like this oddity with-
in Windows 3.1.

Damien Thorn
Stockton, CA

ANSWER TO #4954 - APRIL 1985

By far, the best way to get "on the
air" is with the wireless transmitter kit
(#K-488) available from Antique
Electronic Supply, 6221 S. Maple
Ave., Tempe, AZ 85283, 1-800-706-
67889. The kit, which costs $19.95 is
easy to build and is modeled after a
1939 Zenith "wireless record player"

The next best way would be to buy
Radio Shacks' Engineers Mini-
Notebook titled Communications
Projects. On page 45 there is an excel-
lent schematic of a transistor AM
transmitter that uses common parts,
and is simple to construct. The Radio
Shack part number for the booklet is
276-5015A.

Finally, as you mentioned, radio
servicemen had quite commonly used
AM signal generators at their work-
bench. Most of these had an input for
a high level audio source, such as a
tape recorder line output. These signal
generators are widely available at ham-
fests, and through the used test equip-
ment classifieds in Nuts & Volts. The
downside to using a test signal gener-
ator is that its output is tiny, and even
with a good antenna, the signal would
have trouble making it across a large
room.

One of these suggestions should
get you on the air in no time.

Robert P. Kramer
Aurora, IL

ANSWER TO #39510 - MARCH 1995
Compared to other two meter

‘transceivers of its day, the TR-33C is

easier to modify for frequency synthe-
sizer operation, because only the
receiver LO frequency must be gener-
ated.

| designed a synthesizer circuit for
this transceiver that | use to this day. It
fits into a 5-1/2 x 3 x 1-1/4 inch alu-
minum box and connects to the trans-
ceiver with a single coax cable that
carries DC power in and local oscillator
signal out.

Complete construction details for
this project are in an article | wrote for
the April 1978 issue of 73 Magazine,
page 72. It should be noted that the

Continued on page 125
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JERAVEWHATOD

Descramblers

=
;
SRBBRERE

Refurbished SB-3

Combination

SSA-TV86 159
Converter/Descramblers  [fid s

DPV-7XXX §219
BA-6310 : ' $319
BA-6150 $299
400-3 DIC $69
450-3 DIC $79

BOSS | $200
(Replaces all SCIENTIFIC ATLANTA and PIONEER equipment)

BOSS Il $210

(Replaces all TOCOM equipment, including wireless)

MERLIN | $220
(Replaces all JERROLD baseband equipment)

MERLIN Il $245
(Replaces all ZENITH PZ/PM equipment)

’ — AVERICAN
. - parts and labor warranty.
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All prices are for 10 pieces, subject
to change without notice. Some
quantities may be limited. 30-Day
Money Back Guarantee. One year




WANTFANDIMOREN!E

Timeless roducts $59

TPI-550 PC

Parental Lockout
STD/HRC Switchable
Channel 3 Output

Available with Built-in Stealth- $125

Panasonic

TZ-PC 1453-G2
Parental Lockout
Channel 3 Output
STD/HRC Switchable
Sleep Timer

Novavision $199

The Novavision offers video pass-through technology and a host
of advanced features including parental control, favorite channel
memory, last channel recall, volume control, sleep timer, and
channel ID, all controlled by a simple, user-friendly, menu-driven,
on-screen display system. While others talk about the future, we

deliver it...now! Only with Novavision! . : :
NV 56 COMBO Millenium 3  $59
Pioneer compatible.

Replaces all models 5000-6310. Parental Lockout
STD/HRC Switchable
!J!r\r{)lg; c?m?aMIEO | Channel 3/4 Switchable Output
Replaces all models except baseband.
ycvffs-%COM B_(b)I With Volume Control $89
‘Repiaces all madols except baseband. With Any Built-in Descrambler $CALL

1-800-854-7119"
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| #50 COMPUTER HARDWARE cont. |

CRTs CHEAP. Buy direct from the manu-
facturer, save money. Mfg. all CRT types
over 45 years. 3 Year Warranty. 19 inch
tubes $60, 25 inch $90. We specialize in
Hi Resolution computer/video CRT’s and
complete repair of all monitors. T.M.C.
215-226-0749/223-0388 9:00am-10:00pm
EST.

MOTHERBOARDS UPGRADE 286, 386
with ease, PCI, VL, AT BUS. IDE cards,
1/0 cards, SVGA cards, tower cases. Call
for catalog. GCS, 1-800-386-0577.

CALLER ID in your PC! 8-bit card with
software. Patented pass and block. Data-
base included. Generates ASCII call re-
cord. Pager forwarding. More. Technical
reference to write your own applications.
Now only $109.95! Pewee Valley Innova-
tions, Inc., 6601 Old Zaring Road, Crest-
wood, KY 40014. 502-241-4295.

COMPUTER REPAIRS for Atari, Commo-
dore, Coleco, Sinclair/Timex, Osborne, TI,
TRS-80 and IBM compatibles. Reason-
able flat rate plus parts and shipping.
Buy, sell, trade, upgrade. SASE appreci-
ated. Computer Classics, RT-1, Box 117,
Cabool, MO 65689. 417-469-4571.

E(E)PROM PROGRAMMER SYSTEM,
$199. E(E)proms, 9346, Flash, Gals &
Micros. Programmers, Erasers by AMS,
Tribal and Xeltek. Send SASE for Cata-
log. Build-Ur-Own, 9346 Programmers
too. TRIANGLE PRODUCT DISTRIBU-
TORS USA, 5750 Lakeshore Dr. Holland,
MI 49424 USA. 616-399-6390. M-F, 9am to
2pm, EST.

DISK DUPLICATOR for sale. Ventuno V5
Autoloader with duplication software in-
cluded. Perfect condition. Makes copy-
ing large quantities of disks effortless.
Was $2,800 new. Must sell. Will take best
offer. Call 1-800-643-8950. Ask for Rich.

FLOPPY DRIVES 1.2/1.44 $25, h/drives,
IBM 2.5 172MB IDE $125. IBM 2.5 258MB
IDE $150. Call for price quote on other
hard drives in stock. Servo-Track, 408-
378-1374.

HARD DISK Technical reference on Disk.
This disk is a complete technical refer-
ence for all major hard drives & control-
lers. Provides all the info and parameters
you need to install, set up, and trouble-
shoot most mfg. hard drives and control-
lers. If you work on IBM compatible
computers, this is a most have. To re-
ceive yours, send check or money order
for $7.95 to: Stewart & Associates, 244
Mid Rivers Centre, St. Peters, MO 63376.
314-240-6500.

1-800-870-1955/(919)870-1955 or 24-hr Fax:(919)870-5720

86 Sun a;uipmenl C)orporalion One Year Warranty. 15

DESTUR  Lodestar Eloctronics Corp. Since 1979
3121-A Glen Royal Rd., Raleigh, NC 27612

School purchase order accepted, net 30 days. Bids accepted.

3% discount for prepaid
Quantity discount. FOB

DISTRIBUTORS AND DEALERS WANTED.

Day Money Back Guarantee.
-- P

order, certified check or money order.
shipping point.

M 11
T

Micropr

dopted by technical

Now, you can learn and apply Microprocessor control with our low-cost trainers
and lead yourself to the advanced 80386, 80486, etc.. Our systems will help you learn
BASIC, C, and ASSEMBLY languages programming and debugging, and

based system hardware design and troubleshooting.
Experiment guide and program examples are
included in each trainer. Our trainers are widely

[ (63

BGC-8088 only $699.00 8088pp Trainer &Tool.
Features: Assembly language coding, assembler, disassembler,
single step and multi-breakpoint program debugger, display an .
rewrite registers, download/upload programs from/to extemal v D/A.
systems, /O drivers, 56-key large size keyboard, LCD display,

BGC-8052 $979.00 It helps you leam the most powerful and popular Intel 8051/8052 Embedded
Microcontroller in today’s appliance control. Leaming guide and experiment examples included.
U-DBGR $1599.00 Universal Debugger/In-circuit Emulator for commonly used Microprocessors, such ag
6502, Z80, MCS-48, MCS-51, 8088, .. etc.. Trace & debug program, EPROM programmer, DOS Shell.

Can be operated with BGC-8088 or IBM PC. Speed

cessor based control circuit design,
be operated on BGC-8088 or IBM PC/compatible. Speed up your product design.

sembly, C, and BASIC
- board for circuit design andtest, I/O drivers for controlling relay, step mo-
tor, LED, speaker, sensor, ..etc.. Experiment manual. Application control
modules available, ncluding step motor, matrix key-pad, traffic ight, A/D.
. F/V, V/F converters, sensors, etc

up your

APEX-IE 8052 $699.00 In-Circuit Emulation Systems for 8051/8052 It helps you d d

XT OWNERS, looking for those hard to
find cards? Check this out! High Density
floppy controller, $39.95, IDE hard drive
controller $39.95, Multi 1/0 with Clock
$19.95, Memory expansion cards $29.95,
plus a large selection of used cards, hard
drives, and other goodies in stock. All
used parts are tested and carry a money
back guarantee. Stewart & Associates,
244 Mid Rivers Centre, St. Peters, MO
63376. 314-240-6500.

and d:buggjngr(‘m

leamn As-
bread-

100 $549.00 IBM PC; ible /O control

800-pin

2 . EDS-8809-1 $589.00 IBM PC/compatible(add an adapter $99.00) and
RS-232, UART, printer interface, two expansion slots, +5V, v BGC-8088 /O control appl include 24 1 such

+12V switching power supply, user's guide and experiment 55 s(epper motor wnlml and simulation, digital clock, speaker control, dot matrix LED control , Matrix
guide, 20 /O control applications available, such as servo and - keyboard, sign lights, 8255 polling handshakes, electric piano, stop watch, . more.

stepping motor, dot matrix display, D/A, A/D, sensors, EDS-8804 $239.00 A/D and 1)/A converter applications for BGC-8088 or IBM PC/compatible

EDS-8811 $289.00 EP(P)ROM programmer for BGC': 8038 or
IBM PC/compatible. Bum ynurmwn EPROM and EEPROM in just a few minutes.

[EDS-8805 $479.00 Servo motor and stepper motor control for BGC-8088 or IBM PC/compatible
MOST /O APPLICATIONS FOR BGC-R0RR (AN ALSO BE USED ON IBM PC/COMPATIBLE.

|QC POWER SUPPLY

PS-303 $159.00
0-30VDC. 0-3A: 0.02%+ 2mV line

ImVrms noise & ripple; Short circuit
overload protection; constant current
constant voltage (CC & C'V).
PS-303D $314.95 dual outputs
PS-305 $219.95, 0-30VDC, 0-5A.
PS-305D $399.95, dlml outputs.
8110 $289.95 0-00VDC', 0-3A
8112 $399.95 0-60VDC, 0-5A
8108(8109) $549.95(5699.95)
0-60VDC, 0-3A(5A). dual,
lindependent tracking. Low npple.
[8102(8103) $399.95(5489.95) dual 0-30VDC/0-3A(5A),

| [fixed SVDC/3A, indepedent tracking operation, constant voltage
and constant current. Slave/Master, Serial/Parallel connection.
PS-1610S(8107) $289.00($399.95) 0-16VDC', 0-10A.
PS-2243(2245) $139.00(5159.00) 0-12/0-24VDC 3A(5A).
8200(8201) $179.95($239.95) 0-30VDC(digital meter), 0-3A(SA).

3) $499.95($549.95) 3 outputs, digital display.
dual 0-30VDC/0-3A(5A), a fixed SVDC/3A, indepedent tracking
operation, constant voltage and current.

. SM-6225RB/C $1999.95

Freq Range: (AM)490KHz, (FM)
10-11.4MHz, Acuracy. + 0.1%
Marker: (AM)455KHz, +5KHz.
+10KHz, (FM)10.7MHz, +7.5KHz,
+150KHz.

esolution:100Hz (100-34.99MHz), IKHz (35MHz-110MHz).
Ourput: -19dBu, -99dBu, 1dB steps. Impedence: 50Q VSWR 1.2.

Freq.: 4‘75 175.25, 187.25 MHz,
RF Output: 10mV.

Al A

310 $89.95
i Freq.Range: | 8-150MHz.
& RF Power: 0-4W/20W/200W
. SWR Measure.:1.0 - «, 4W min.
¥ Accurcy: 5%-10%; SO-239 plugs.
Insertion Loss: 0.3dB.

Input/Output Imp.: 50Q.
20 $89.95, 130-520MHz.
.\.\0 $119.95, 1.8-520MHz.

regulation; 0.02%+3mV load regulation;

8210(8211) $209.95(5269.95) 0-30VDC, 3A/(5A). 2 digital meters.

RF SIGN

3

GENERATOR

S(-4160B $119.00

100K Hz-150MHz up to 450MHz on 3rd
h 6 ranges; AM modu-lati
RF Output. 100mVrms to 35MHz.
Modulation: Int. IKHz AM,

* Ext. 50Hz-20KHz AM

Audio Output: 1KHz, 1 Vins
SG-4162AD $229.95, with Frcq Counter 1Hz-150MHz,

6 digits, for intemnal & external signals.

AUDIO G OR
AG-2601A $119.00
10Hz-1MHz, 5 ranges;
Ouitput Level: sinewave 0-8Vrms,
square 10Vp-p.
. Output Impedence: 600 Ohm
% s Distortion: <0.05% 500Hz-50KHz,
<0.5% S0KHz-S00KHz.

AG-2603AD $229.95, with Freq. Counter 1Hz-150Mi1z, 6 digits. for
intemal & external signals.
FUNCTION GENERATOR

i FG-2100A §169.95
0.2Hz-2MHz in 7 ranges, Sine,
Square, Triangle, Pulse & Ramp
. Output. SmVp-p-20Vp-p, 1% distortion.
VCF: 0-10V control freq. to 1000:1
FG-2102AD $229.95 generates signals
umusFG 2100, Ldngnooumerasphy TTL & CMOS outputs,
30ppm +1 count accuracy.
FG-2020B $159.00 0.5Hz-500KHz; Sine, Square, Triangle
(FG)2103 $329.95, Digital sweep generator, 0.5Hz-5SMHz in 7 ranges.
Operating Mode: sweep, AM, gated burst, VCG.
Freq. Counter: Int. 0.5Hz-5SMHz, Ext. SHZ-10MHz

FM STEREO MODULATOR
AG-2011A $549.00

RF SECTION:

Carrier: 98MHz +2MHz,
Output: 10mV, ImV &0.ImV
COMPOSITE SIGNALS:
Pilot: 19KHz +2Hz, 0.8Vrms
INT. MODULATION: 400KHz, %

1KHz %1%, 1Vrms, distortion < .5%;L-R Seperation: >*50dB.
EXT. MODULATION: Freq.: 50Hz-15KHz

L-R Seperation: >45dB 100Hz-3KHz, >35dB 50Hz-15KHz.

(4]
MV-3100A $159.95 wide band

CITERER S SHo~| MHz 3 scales. mV. dB, &dBm;
 300uV~100V in 12 ranges, 10V
resolution; -70~40dB in 12 ranges,
0dB=1Vrms, 0dBm=0.755V), +3%
accuracy, Input impedence 10MQ:
Noise <2%. MV-3201B $309.95 dual
channels, simul

Auto. Switching Ranges: Fundamental Freq. = (fo)+10%;

GRID METE
DM-4061 $89.95 | 5-250MHz,

6 bands:6 plug-in coils,

2 transistor, and | diode
Moduiation:= 2KHz Sinewave. Crystal O.yullnlar 1-15MHz
Wave absortion meter. Using 9VDCpower supply

AUTO DISTORTION METER
DM-3104A §799.95
MEASUREMENT:

Range: 0.01%-30%.
0.1/0.3/1/3/10/30% full scale.
Fregq.: 400Hz+10%,
1000Hz£10%(HPF).

Input: 3mV-100V,

ratio measuring 20dB.

Fund. Rejection: >-80dB at (fo)+5%; >-70dB at (fo)+10%.

Harmonic Accuracy: +0.5dB, 1.8(fo)-20KHz.
DM-3204 $1,599.00 dual channels.

FBEQU ENQY COUNTER

FC-5250C $119.95

Freq. Range: 10Hz-220MHz:
(HF)10Hz-20MHz,
(VHF)10MHz-200MHz.
Gate Time: 0.1 & 1sec.

Max. Input: 10Vp-p.

Input Sensitivity: 35mV 10Hz-200MHz

Input Imped.: (HF) IMOhm, (VHF) S00hm.

FC-5260A $146.00
10H2z-600MHz
FC-5270A $149.95
10Hz-1300MHz.
FC-56008 $321.00
10Hz-600MHz. g
(FC)5700B $329.95 10Hz ~ 1.3GHz.

SIGNAL TRACER/INJECTOR
SE-6100 $134.95
TRACER: Gain Max. 60dB
Attenuation: 0/20/40/60dB
Input Imped.: 100KOhm
Output Imped.: 6000hm;
Speaker: 8 Ohm.
INJECTOR: Freq.: IKHz
Squarewave, Output Lewl Continuously variable 0 - 4.5Vp-p.

AUTO. CAPACITANCE METER

CM3300A $139.00 10 ranges, 99.9pF ~ 99.9mF, fully automatic.

Resolution: 0.1pF lowest,

0.1% full scale.

Accuracy:

0.5% of full scale+ 1digit to 99.9.F,
1% of full scale+ 1 digit to 99.9uF.

Display. 3 digit LED B i
Unit pF. nF, uF. mF Ovemnge md:mor

A

OSCILLOSCOPE os-73058 5245.00 DC-Miiz:

Vertical: 10mV/Div, Horizontal:

3" CRT:Intemal and Extemal Sync
- Input: IMQ/35pF. Probe included.
0S-7010A $369.00 DC~10MHz.

250mV/Div: 10Hz~100KHz in 4 ranges,

w

s WO
s

WF-3103 $699.95

Freq. Range: 3KHz£10%
JIS/CCIR; 3.15KHz£10% DIN.
Range: 0.03/.1/.3/3% full scale.
Accuracy. +5%.

R-3P $26.95 1.7-150MHz & S"CRT. 10mV/ICm~10V/Cm, 1MQ. WF-3105A $799.95, digital:
RF Power: 0.5-10W, 0.5W-100W. = 08-622B $344.95 20MHz, dual trace. e sy Function: LIN/WOW/Fluttes/WTD.
SWR-2P $22.95, 1.7-30MHz: RF Power: 0.5-10W. 08-653 $699.95 SOMHz, dual, delay sweep, ALT triggering, TV syn i T Freq Cnir: 10Hz-9.99MHz
[PM-330 $136.00 | 8-S00MIiz: 0-SW/20W/120W 0S-6100B $1329.95 100MHz. 4ch. 8 traces, delayed sweep. best buy & Indication: CCIR/DIN/JIS
e
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Write in 40 on Reader Service Card.

68HC11A1 MICROCONTROLLER. The
SBC-2 lets you develop your own proces-
sor projects. Programs via RS-232 port
from any PC. $59.95. $3.50 shipping.
410-586-2177. LDG Electronics, 1445 Par-
ran Road, St. Leonard, MD 20685.

WANTED: EXCESS ELECTRONIC IN-
VENTORIES. IC’S, MEMORY, EPROMS,
PALs, LEDs, CIRCUIT BOARDS, DIODES
AND TRANSISTORS. CALL ACTIVE MI-
CRO, 310-494-4851 OR FAX 310-494-4913.

1-800-458-6778 FLOPPY DRIVE REPAIRS
$1-$15. Consistently reliable since 1983. 2
day avg. turnaround, 6 mo. warranty. ISR,
2217 Downing Ln., Leander, TX 78641.

HISTORIC AND CLASSIC hardware sup-
port magazine. The Computer Journal
provides how-to information on keeping
S-100, Kaypro, Z80, 6809, CP/M, and PC/
XT systems running. Over TEN years of
hardware, software projects. 6 issues
$24. Free sample. 1-800-424-8825. TCJ,
PO Box 535, Lincoln, CA 95648.

INEXPENSIVE 8031/51 SBCs. The
70691C; Our most economical SBC is
complete with a large breadboard area,
serial port, 128 byte RAM. Also includes
programming software (3.5 or 5.25in),
documentation and sample .ASM codes.
Assembled/Tested $38 plus S/H. Sun-
coast Technologies, Spring Hill, FL. 904-
596-7599. VIMC Accepted.

DATA*LNK WORKS with Hamcomm,
JVFAX, WEFAX, and others. Decode sat-
ellite photos, morse, teletype, weather
charts, etc. Connect PC serial port to
shortwave radio. 9 pin or 25 pin, $49ppd.
Kit, only $24ppd. Information, SASE.
Howard Olsen, 5411 Atlantic View, St.
Augustine, FI 32084.




HP PLOTTER, 7475A, 6 pen, A & B Size
paper, with cables. Serial or HP-IB inter-
face available, $395. DEXIS, 612-944-7670.

HP DESKJET CARTRIDGES, refill up to
10 times! Simple process, specially for-
mulated ink, complete kit, $29.95. Loalco,
Inc., PO Box 7117, Delray Beach, FL
33484. 407-241-9990.

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster’'s newly updated
INCREDIBLE SECRET MONEY MA-
CHINE II tells how. We now have auto-
graphed copies of the Guru’s under-
ground classic for $18.50. Synergetics
Press, Box 809-K, Thatcher, AZ 85552.
520-428-4073. VISA/MC.

MACINTOSH/APPLE Repairs, Parts and
Peripherals. Low prices on Macintosh,
Apple Il and peripheral repairs. Repairs of
whole units or repair or exchange of
parts. Sales of new third party peripher-
als. Used equipment available. Mac
Shack 716-377-9230, FAX 716-377-9573.

WANTED: KAYPRO portable computer,
does not have to work, need the case.
601-875-0596, FAX 601-872-2484.

NOTEBOOK/LAPTOP UPGRADE. Hard-
Drives and Memory. Hard-drives 2.5” and
3.5” up to 9GB. For Price/listings call
818-855-1844. Installation available. We
also carry PCMCIA products.

NOTEBOOKS 386/486 from $650. 386/486
desktop systems from $395. Gateway
2000 486DX2/50, 340 HD system $1095.
Pentium 60/90MHz, 8 Meg RAM, 540 HD
SVGA Card, $1,450/$1,650. 17/20 Inch
Multiscan monitors $475/$995. Lazer prin-
ters, 8PPM 1.5 Meg RAM originally $850,
now $425. New w/warranty. INFO, 714-
778-0450. Orders, 1-800-825-5042.

COMPUTER SOFTWARE

UNION JACK’S@, MOTOROLA CELLU-
LAR PHONE, AMPS/NAMPS RE-
PROGRAMMING SYSTEM (FOR BRICK-
UC, FLIP & BAG PHONES). UJMP-1
SOFTWARE SET, 4 3.5” 1.44MB DISKS,
MFDP-1: Programs firmware below 9122s
without a loader phone, MFDP2: Pro-
grams firmware 9122 to 9340 with a
loader phone (FLIP-BRICK OR BAG, hav-
ing a firmware below 9122) FDP3 & 4 are
a conglomeration of Cellular cloning etc.,
information. 60-page illustrated program-
ming manual also included. FREE techni-
cal backup & yearly updates. 4-DISK
SOFTWARE SET UJMP-1 $199.95 COM-
BINATION OFFER (A), SAVE $50, COM-
PLETE RE-PROGRAMMING SYSTEM
$419.95, CONSISTS OF 1 SET UJMP-1
$199.95, 3 TYPES MOTOROLA COMPAT-
IBLE, COMPUTER PROGRAMMING CA-
BLE HARDWARE SETS, 1-6PCs-CSFP
FOR FLIP-POCKET PHONES $99.95, 1-
3PCs-CS689/UC FOR BRICK/ULTA CLAS-
SICS $99.95 AND 1-3PCs-BP FOR BAG
PHONES $69.95. *PRICES: Computer
and Cellular loader phone not included.
S&H: UPS COD CASH ONLY, 2ND DAY
AIR $12. FREE 2 PAGES OF ADDITION-
AL INFORMATION & COMBINATION
PRICES, AVAILABLE BY MAIL OR FAX.
CALL LES, 702-642-0325, 2039 CIVIC
CENTER DRIVE #176, N. LAS VEGAS, NV
89030.

SEMICONDUCTOR CROSS-REFERENCE
LIBRARY on disk, for IBM PC with 640
mem, EGA or better, 10 meg HD space.
Over 234,000 devces (transistors, diodes,
ICs, SCRs, ect.) Specification, lead and
case configuation drawings for most.
Send $49 to Custom Software Creators,
PO Box 1092, St. Bethlehem, TN 37155.
615-647-6120.

CD-ROM BUYERS Club! Now in our
second year. Don’t pay retail! Save $$$
with group purchasing power. Send large
SASE and 52 cent stamp for colorful
catalog and membership details. Ras-
com, 20220 South Avalon Blvd., Suite
151, Carson, CA 90746.

CYCLE ANALYSIS finds patterns in
scientific, financial data. Performs Four-
ier analysis plus data extrapolation, filter-
ing, congruency, more. For IBM order
Cycle Analyst $19.50, or Stock Cyclist
$22.50 (does above plus strategy, pattern
analysis). Rotch Design, POB 165, Wash-
ington, ME 04574.

IBM SOFTWARE. High quality without
the price. Prescreened and tested, No
Junkware. Printed installation instruc-
tions included. Free catalog, SASE ap-
preciated. Professional retail packaging,
retailer inquiries welcome. Roger DuHa-
mel’s Shareware, 1115 N Anza St., El
Cajon, CA 92021.

CDs AND VIDEOS. Wholesale prices.
MAY Special: “All Beauties,” adult,
2500+ GIFs, only $12 postpaid (Must be
over 21). Visa, M/C, Discover accepted.
Categories from educational to adult.
Free monthly flyer. Fast delivery. Mes-
sage/Fax: 501-223-9406. Software City,
Box 23016, Little Rock, AR 72221.

FAMILY BBS Clean Family Oriented fun.
These are only a few of the many com-
ments about the Canaan Land BBS. The
BBS offers multiplayer games, Internet,
news groups, E-Mail, Christian library
and thousands of programs ready for
downloading. 2400 to 288K baud wel-
come No Charge, call 813-334-4259.

“Over 8 ycnrs cmd ; ooo tustomen -:md still

MONITORS ‘f:?
BareBones 486 System $99.00 L
CPU not supplied. (Will support Intel or AMD cpu) | Non-Enclosed TTL  Enclosed
Includes slimiine desktop case, (85 watt) power supply, al-in-one 486 motherboard. Motherboard designed for | Comes with pinout. 12V at 1.4 Amp input. 9" Green BNC composite 115V/230V $69.00
486 SX or DX or DX2 at 25 or 33 Mhz. Tested at 40 Mhz. On board 256k super VGA, (Trident chip, Windows Horizontal frequency 15Khz. 12" White BNC composite 24V $79.00
drivers supplied) upgradable to 512k or 1 MEG, IDE and floppy controllers, 2 serial ports (COM 1,2,3 4 disable), Ability to do 40 and 80 column.
1 paralel 1,2 disable), enable, disabe). Case e CD ROM, Black & White
cro 12" Rppy andne il S hrd e Tvee 160415 s s e 0n 54 . ol cachs | 3o i  Whlke 3500 Mir: Electrhome « For Very High Quaiity
size is 0,32,128K, OK supplied. Uses 72-pin SIMM (2 slots), up to 32 MEG RAM. Phoenix Bios. Overall case | 9 inch Amber $29.95 Medical & Industrial Applications

dimensions: 15.3'W x 4.4°H x 15D

| LIQUID CRYSTAL DisPLAYs |
160 x 128 dot LCD with built-in controller (T6963C)
20 character x 16 line $79.00 or 2 for $149.00

Mr.: Toshiba TLX-1013-EO. Unit is EL back-lit. Dim: 55" L |22/ Collrcued M. Samton
x 416" H. The built-in controller allows you to do text and graphics |
Alphanumeric—parallel interface

5" COLOR MONITOR $69.”

* Flat Faceplate 320 x 200 Dot CGA & Hercules Compatible
« 12 VDC Operation * 15.75 KHz Horiz. Fm 60 Hz Vert. Sync. Freq.
Interface Connector

MATRIX TYPE

16x1..... 3 for $25.00 4%4“ .$15.00 16x4.... p wes "Th s
; T 2. : o e SpylI
i wooww | Y The SKy™ $49.

5V power required * Built-in C-MOS LCD driver & controller * Easy “Microprocessor”
interface « 98 ASCII character generator * Certain modules are backilt, call for more info.
Graphics and alphanumeric—serial interface

Sony CCD Imager - designed for black and white composite
video cameras. Picture elements: 384 (H) x 491 (V)

2
size mi.  pice size M po |G S ) i Uk cul sl 25010 X 134 (V) ume
640x480 i $50.00 480x128 Hitachi $15.00
640x400 (backit)  Panasonic  $35.00 256128 $20.00 4096 eloment CCD $29.00 | LINEAR TYPE |
e e 00 e O $et | 2048 element CCD $15.00 + 1728 element CCD $15.00
l LASER PRODUCTS i HACKER CORNER
HceNe Laser Head (10Mw max. outpug TEMOO, 15.5° long MFC:NEC $ 99 22 CLELLSITLE TRANSCEIVER $99.00
l.uer Power Supply (orHeNetuwbe)  $100.22 e . diabat e T TR S
ECANNER ASSEMBLY §§9. MHz bandwidth of the transceiver allows it to operate on all 666 channels allocated. The transmit channels are

n-u,muu.h-,.n- Inchudes laser diode, polygon molor (6 sided) and misc. optics and kenses.
LASER DIODE (5mW) with collimator $20.%®
LASER DIODE Sharp part# T022Mc

780 nm, single fransverne mode

[ NETWORK |

IRMA BOARD 8 bit $99.2
Links 3270 mainframe systems fo IBM PC

mmmummmmmummmmAmmmm
fo generate the selected frequency. Each unit contains two i 1o demodulate voice and data
mammwlmm(nw)mnmwmmmmmmmmm
ter provides a 1.5 watt modulated signal to drive an extemnal power amplifier. Channel selection is

with a 10 bit binary input via a connector on the back panel. Other interface requirements for operation are 26 VDC
and an ISMMWMMWMNMMMTMMWW
boards for receivers, exciter, i bly (which includes power supplies
and vottage-controlled oscillator). Service manual, mwmmmm

Proteon ProNet-4 Model pI347 Token Ring Board $79.4 ‘ \ _
Comes complete with CCD camera, mounting nut on bottom of casing,
: - 7 2 for $159.00
Pos & BAR CODE mmm camera u’peﬁac(!or m\vxli::':duwwhanmlswell as sec||§y and surveillance.
MAGNETIC CARD READER $25.22 | | 513ty ey conpe i o vk wi e .t o i

Encased Black & White Compesite CCD Camera with Adapter
IR viewing to 1000 nm1.7 Wx 2.6 Hx45L

::&‘I;h“%}?‘ 'RE ;:'52 ;“d 8025 compatible * twisted pair * interoperable | 5vc power supply. Excellentlow light capability, standard RCA NTSC video out. m 00
8 o Great for: entryway security/remote monitoring,

angle lens focuses from two inches to infinity and its state-of-the-art CCD technology accurately captures 16

V\Cpkggls"; ﬁ:&%’%ﬁLﬁgwx&mﬁa?m‘g level grayscale images for Quick Time movies and still pictures. Records at 30 frames per second and 260

VDC/0. N“D Ul « standard 1elephone interface lines resolution with excellent low light capability. Uses 12 VDC(adlp'zr supplied) and standard RCA cable.
extension cord e lithium lery and flat-cone speaker.
HP bar code wand (HBCS 2300)............$35.00 Porable Terminal
L POWER SUPPLYS I Flip up LCD display (9-16 VDC)  Can communicate with any £
computer having RS 232 port » Can communicate with 4

73 WATT SWITCHING $15.00 or 2 @ $25.00, (2) 4 pin power connectors
attached « 115/230 Volit, Dim: 8.5" L x 4.5" W x 2" H « Output: +5V @ 2-9.75
A +12V@O0-15A,-5V@0-04A,-12V@0-05A
68 WATT SWITCHING $12.00 or 2 for $20.00, 115/230 Volt,
Dim:55"Lx32°"Wx1.7H Output: SV@ 4 A, 12V @ 4A

[ MISCELLANEOUS |

ADAPTEC 4070A (RLL) OR 4000A (MFM)
SCSI Controller, your choice $40.2 mouse port + EMS-LIM ver 4.0 memory & shadow RAM support + Up o 8
256K or 1 Mb SIMMS) + Comes with OK on board « On board speake! CREALT!
IBM 370 option XT and AT emulation boards $50.00 Glock Phoonix BIOS « Note: Thore in:‘ommmuumm'wm #“u
L 23605 TELO Ave, Torrance, CA 90505
. Order desk only: USA: (800) 872-8678 CA: (800) 223-9977 |
' LA. & Technical Info: (310) 784-5488 _Fax: (310) 784-7590
OEM INQUIRIES WELCOME

ano(her Microtermxnal * Use by itself as electronic

* Onb P , data RAM (32K)
and Video RAM (64K) » C ,‘ hulun‘ ics and
set up capabilities. ¢ Original i ion for POS applicati
* display size 40x16 (256 x 128 pixels.) Dimensions: 6.3" W,
11'"L, 2’H. (With LCD up height is 7.17) or 2 for §149.2

All in one 286 board $29.22
: » 286-12Mhz CPU (1 wall state) « Built in IDE & controller « 80287 math
socket « FAST! on board SVGA with 256K RAM « ZWpomemw

:Minimum Order: $20.00. Minimum shipping and handling charge $5.00. We accept cashiers checks, MC:
‘of VISA. No personal checks or COD's. CA residents add 8.25% sales tax. We are not responsible for
ypograp ermors. All subject 1o prior sale. Phone orders welcoms. Fonlwomnuwh
wmmmmmwununmmmmmmmmmoum i
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*NOVAPLEX

The One-Stop Source for Gable Parts, Tools & Accessories

Announcing the Century—great performance at an incredible price!

Gentur

Introductory Offer! For a limited
time only, 10Hot price is only:

Ty

® parental control

o switched AC outlet

© sleep fimer

© remote control included
© quto/manual fine-tune

please place your orders soon—demand for the Century is high!

Panasonic & SA Converters

Panasonic TZPC 145 Converter
SA 8511-300 Converter

Unifs sold with wireless remote confrol & batteries
Features include: parental control (Panasonic only), last
channel recall, favorite channel memory, sleep timer,
channel 2 or 3 available.

In quantifies of 10 or more, $65

Also: Panasonic TZ - PC 175 Series Converter w/volume.
Topeases for Panasonic, SA and Jerrold (all models) also
available. Call for pricing and availability.

Security Bits (10-lot) Novaplex Converters (10-lot) Remotes (10-lot)

Panasonic TZPC 145 $ 65
channel 2 or 3; 10-lot prices

SA 8511 channel 3 $65

Pioneer 6300 Oval Bit $15.50

Jerrold-compatible bits

1/4" Female Bit $9.50
1/4" or 5/16" Bits 8.50
AVSAFE #4 round D series 14.50
TORX Bits

Tocom T-7 $3.95
Tenith  T-10,T-15 395
Pioneer T-20 395
SA 1-20 395
Magnetic bit driver 475

The New Century converter offers a number of powerful features:

© favarite channel memory
® hotteries incuded

© jumper cable included e
© illustrated user manual
o LED display

A CHANNEL ¥

Quality capacitors (1,000-lot price)

Capacitor Cost Capacitor Cost
1uF = 50V 11106 BB BUREB0EEET06
100uF - 50V 10 33uf - 35V

WO RN S BBUE SOV
1000uF - 16V 15 330uF - 50V 14
1000URBOV 0 B0 B3DuEEB i s
.22uF - 50V .06 4.7UF - 50V .07
QU EBONG 08 U A7UF =50V 08
2200uF - 16V 22 47uF - 63V .08
B00UF -50V 28 1 Ar0uE-80 0 A9

Novaplex R1000 Universal Remote @
6-in-1 for TV, Cable, Satellite, VCR, Audio & More $11.50

Jerrold-compatible 400/450/550  5.75
CFT 2000 7:50
Scientific Atlanta-compatible
075/175 5.75
475 with volume control 6.25

Dozens of other items in stock!
Panasonic-compatible fopcases with lenses

SA-compatible cases
Toggle switches
Batteries (9V, AA, AAA & more)

Novavision full-featured converter
Watch one channel and record another
using inVIEW technology $180

Millennium multi-option converter
Configure the various optional packages to
suit your specific needs $62

6.25
6.00

8600 with on-screen display
Zenith-compatible (all Z-TACs)
Panasonic-compatibles

120 /140

170 with volume control
Pioneer-compatible for 81 /82
Tocom-compatible (all models)

7.75
8.75
7.00
7.00

fom  $7.25
from 5.55
from J5
from AG

Call for your free catalog!

Call for quantity discounts!

Kester Solder 44 Coresize from  $8.45/roll
Jumper cables (1, 3 & 6 ft.) from 60
Jerrold-compatible bezels from S
IC Socket,/14 count (28-pin wire wrap) 1.19

Call 1-800-644-NOVA today!

Call Toll-Free sam-6pm PST 800-644-6682

Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352
FAX: 818/504-6522 COD, MasterCard, Visa, Credit Terms

Panasonic™, Jerrold™, Zenith™, Tocom™, Pioneer™and Scientific Atlanta™ are trademarks of their respective corporations and are not affiliated with Novaplex, Inc.

30 May 1995/Nuts & Volts Magazine

Write in 200 on Reader Service Card.




Understanding and
Using Multiplexed
LED Displays

by Thomas Henry

n order to provide information
to the user, a digital or micro-
processor-based circuit must
employ an output device of
some sort. This could be as
simple as a single light bulb,
or as complex as a color
video monitor. Somewhere in
between is the well-known seven-
segment LED display. Such a device

multi-digit LED display
to a microprocessor circuit.
Seven-segment LED displays
come in two basic varieties: com-
mon-cathode and common-anode.
In either case, seven bar shaped
LEDs are distributed on a single
block to form a universal pattern. By
lighting various combinations of the
LEDs, one can form the digits O

gle pin, while each
individual anode is brought out to its
own private pin. This is reversed in
the case of a common-anode unit.
Since the working is similar in either
instance, this

PBO through PB6. (These names
correspond to the data ports on the
microcontroller used by the author in
his prototype.) Notice the 14 wires
alluded to previously. If you wish,

article con-
centrates on
the former
arrange-

HEE-EE-EE

is excellent for representing numeric | through 9, as well as some upper- or | ment.
data. Of course, several of these can lowercase letters of the alphabet S0
be grouped side-by-side to depict (such as A, b, C, d, etc.). As the each seven-
numbers composed of more than | name suggests, with a common- [ segment
one digit. This article explains a con- | cathode device, the cathodes of the | display has
venient method for interfacing a | seven LEDs are connected to a sin- | a total of
ment Select
3V :\8l -on
470Q
iy eight functional pins, one
Qo for the common cathode
and the other seven for
o the anodes. Suppose we
RO wish to design a display
b A capable of representing a
By seven digit number. See
Figure 1. Does this mean

that we will have a total of
seven times eight, or 56
wires emanating from the
unit? Not necessarily! By
utilizing a technique
known as multiplexing, we
can bring this unwieldy
number of wires down to a
much more manageable
group of only 14.

A Practical Example
of Multiplexing

Refer to Figure 2. This
schematic shows a com-
plete circuit for displaying
a seven-digit number, with
optional colons as separa-
tors. Although the circuit
looks complex, it really
isn't, since many portions
of it are merely repeated.
Notice that there are two
groups of seven control
inputs; these are labeled

P1.0 through P1.6, and

think of this arrangement as a matrix
made up of columns and rows. The
P1 lines each select a separate col-
umn (i.e., an individual seven-seg-
ment device), while the PB lines
each select a row, that is, an individ-
ual segment LED within that device.
By choosing -a row and column, the
LED at that intersection can be lit.

This circuit was designed to be
driven by a microcontroller, and
since most microcontrollers have
limited output current capabilities,
inputs P1.0 through P1.6 are
buffered by transistors Q1 through
Q7. Notice that applying +5V to any-
one of the inputs turns on the asso-
ciated transistor, which then grounds
the cathode of its seven-segment
display. In terms of logic, then, a 1
enables a display, while a 0 disables
it.

For the same reason mentioned
above, control inputs PBO through
PB6 are also buffered via transistors
Q9 through Q15. In this case,
grounding an input (a logical 0)
causes current to flow through the
transistor to the segment, while
applying +5V (a logical 1) impedes
the current flow.

It is a fairly standard convention
to label the seven segments a
through g, although the actual
pinouts for the device may vary from
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Test Program to Drive the
Seven-Digit LED Display with Colons

A

uthor: Thomas Henry

Explanation:
multiplexed display.

on alternate counts.

following fashion.

it ON in this circuit).

in the accompanying tables.

This program demonstrates the principle behind a
Performing at a slowed down rate,
multiplexing action is clearly visible.
seven T-segment displays one at a time, while blinking the colons
It can be used to confirm that all of the

segments and discrete LEDs are functional.
out parts of the code and modify them to perform practical tasks
in your own project, or use the BASIC program as an outline for
a fully functional assembler routine.

It simply lights

Once you start the program, which is a never-ending loop,
CTRL-C to stop and exit to the command mode.

The 7-segment common cathode LED devices are labeled in the

The binary weight for each segment and the
decimal code required to show each of the ten digits are listed
(Note: A zero to each segment turns

the

Later, you can strip

by PBO through
PB6) on D1, then
a new pattern on
D2, and so on up
to D7. After this,
the process starts
all over again. If
the rotational
sequence is car-
ried out fast
enough, in the
range of 400 Hz to
1000 Hz, then
persistence  of
vision leads you
to believe that all
of the numeral
displays are on at
once! This is the
secret of multi-

the

type

the BASIC program below,

AR YAl M Lt DT IO AR SR Y Rt X R o ety L R e R R, R R R TR e TR
-
[

\_

Port 1 144
Port B 8448
Control Word 8960

application. Port 1 does not
10 XBY 8960 = 128

20 DBY 144 = 128

30 Cc=128

40 S=1

50 FOR I=1 TO 7

60 GOTO 60+I

61 D=121:GOTO 70

62 D=36:GOTO 70

63 D=48:GOTO 70

64 D=25:GOTO 70

65 D=18:GOTO 70

66 D=2:GOTO 70

67 D=120:GOTO 70

70 S=S OR C:C=C XOR 128
80 XBY 8448=D:DBY144=S
90 FOR J=1 TO 200

100 NEXT J

110 S=2%S AND 127

120 NEXT I

130 GOTO 40

999 END

plexing.
Segment  Weight pigit Code ~ Since each
& digit, in this case,
a 1 0 64 is only lit for one-
l b 2 1 121 seventh of the
B 2 3 g br time, its bright-
e 16 4 25 ness must be
e d .c F 32 5 18 increased to com-
g 64 6 2 pensate. This
! g implies that you
9 24 will run the LEDs
on a higher cur-

It is assumed that the LED Display is connected to a Blue Earth
Research Xplor-32d Personal Digital Controller.
are made to the ports in the following way.
are connected to Port lines PBO through PB6 respectively.
Counting from the leftmost digit of the LED display, digits 1

through 7 are connected to P1.0 through P1.6 respectively, and
the colons are connected to P1.7.

the schematic for further details.

Required Port Addresses of the Xplor-32d (in decimal):

(digit select)
(segment select)
(configures Ports A, B and C)

By writing the number 128 to the Control Word, Ports A, B and C
will all be configured as outputs.

even

flag: status of colon
S now aims at first digit

AR By

count through 7 digits total

¥ T 8 W

N OO WN -

factor in the colon;

do next one

The connections
Segments a through g

A one enables each digit.

This is what will be done in
though only Port B is used in the
need to be configured specially.

configure Port B as output
shut off all digits and colon

encode segments to match 'I

reverse status
turn on segments of selected device
kill some time so we can see it

prepare for next digit to the right

start all over again if on the right

rent than usual.
Note that resistors
R1 through R7
restrict the current
flow through each
set of segments to
a safe value;
these will have
values perhaps
between 22 Q to
100 Q, depending
on the number of
digits in your dis-
play and the effi-

See

ciency of the
LEDs. In no
event, however,
should you ex-
ceed the peak
current handling
ability of the
LEDs.

By letting soft-
ware, instead of

hardware, handle
the multiplexing,
there is another
advantage to be
gained: it is
straightforward to
implement a
brightness con-
trol. In this case,
pulse width modu-
lation does the
dirty work. That is,
instead of lighting
a particular dis-

manufacturer to manufacturer. In this
circuit, all seven of the a segments
are tied together; in a similar fashion
all of the b segments are connected,
and so on, up to the g segments. By
choosing various combinations of
segments to light at once, the
numerals 0 through 9, as well as
some letters and symbols, can be
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displayed.

So, at this point, we now know
how to generate a pattern on any of
the seven devices. To put the multi-
plexing into action, the following rule
is obeyed: Only one unit is enabled
at a time. The software will be
designed so that it successively dis-
plays a segment pattern (as selected

play continuously
before moving onto the next one,
simply illuminate it for a portion of
the time. As an example, a numeral
which is lit 80% and dark for 20% of
the time will be muted somewhat.
You can play with the software to
arrive at suitable values, and best of
all no potentiometer or additional cir-
cuitry is required to add in this bright-

ness function.

Before proceeding, refer to
Figure 2 once more. For outputting
time, longitude, latitude, and similar
quantities, it is attractive to break up
things with delimiting colons. These
are easily implemented from scratch
with pairs of mini-LEDs spaced
appropriately. Control input P1.7
feeds R15, which switches Q8 on
and off. A OV input turns on the tran-
sistor, which then causes current to
flow through LEDs D8-D11.
Resistors R16-R19 keep the current
at a reasonable level.

Building the Circuit

The first step in building the mul-
tiplexed LED display is to procure all
of the parts. This should be quite
simple, since only common, garden
variety components are used. In fact,
your junk box may provide a good
proportion of them. Any remaining
ones can be obtained at Radio
Shack. See the parts list for com-
plete details.

Of course, in order to test and
use the circuit, you will need some
sort of computer or microcontroller.
The author’s prototype was
designed around the Xplor-32d
Personal Digital Controller, manufac-
tured by Blue Earth Research. This
single board microcontroller is
extremely convenient for designing
and testing circuits, since it comes
with a built-in BASIC language, and
is easily programmed with a person-
al computer connected to its RS-232
interface. And by attaching an ST-37
Interface Module, all of the data port
lines are brought out to screw termi-
nals. Thus, experimenting is greatly
simplified since it is possible to
speedily change wiring configura-
tions. Both the Xplor-32d and the
ST-37 are readily -available in single
unit quantities by mail order, directly
from the manufacturer. See the parts
list for particulars. To keep things
concrete, the remainder of this arti-
cle assumes that you are using
these two products, although the
basic principles remain the same for
any microcontroller.

Since the multiplexed LED dis-
play consists of many parallel con-
nections, a printed circuit board
would not only be possible, but per-
haps even the best way to go. The
author’s prototype, however, was
built up by hand using flea clips,
perfboard, and wirewrap methods.
This is still not too difficult, and can
be completed in one or two
evenings. Figure 3 shows the fin-
ished unit, already connected to the
Xplor-32d and ST-37 mentioned
above. Please note that this micro-
controller has an onboard socket
block which allows you to install var-
ious components in series or parallel
with the data port lines. To keep the
wiring of the multiplexed LED display
as simple as possible, you might
wish to take advantage of this handy
feature. For example, all of the resis-
tors except for R1-R7 and R16-R19



S

can be mounted on the socket block,
greatly reducing the circuit board
complexity.

Bring on the Controller
and Software

As implied above, the multi-
plexed LED display is not an intelli-
gent device; it depends upon a
microprocessor and software to put it
through its paces. Refer to the pro-
gram listing now. This demonstration
program has been written in the lan-
guage TB52, a dialect of Tiny
BASIC. Although the code was cre-
ated especially to run on the Xplor-
32d, it can probably be modified for
other controllers and single board
computers.

There are numerous program
comments and explanations in the
listing; these are indicated by the ~
(tilde). When typing in the program,
you can ignore these comment lines,
since the BASIC interpreter passes
over them anyway. Thus, punching
in the demonstration program should
only consume several minutes. But
do take the time to study the expla-
nations. You will learn how the
numeral codes are created, how
data is written to the output ports,
and how the different seven-seg-
ment displays are addressed.
Remember, this is a demonstration
program to be used for educational
purposes or testing the unit. Any
serious real-world application of a
multiplexed display would have to be
written in assembler, since the
BASIC interpreter is far too slow.
Recall that the modus operandi of
this circuit is persistence of vision; if
the scanning isn’t fast enough, then
the display will flicker, cause eye
fatigue, or may simply be unread-
able.

The manner in which you load
the program depends upon what sort
of microcontroller you are using. The
Xplor-32d, exploited here, is easily
programmed interactively by means
of an RS-232 link to your personal
computer. See the Xplor Series
User's Manual (Mankato, MN, Blue

Earth Research, 1994) for
details, should you be duplicat-
ing the author’s approach
exactly.

Assuming that you entered
the code as described above,
and have finished up all of the
electrical connections, you are
ready to test the multiplexed
LED display. Start the program
running. What you will see is a
greatly slowed down multiplex-
ing process; each digit will light
for about one second before
moving on to the next. And the
colons will blink on alternate
seconds to confirm their opera-
tion. As mentioned above, to
implement this as a practical
circuit, you will want to recode
the software in assembler. If
this type of programming isn'’t

up your alley, then help is at hand.
As a service to readers, Blue Earth
Research has agreed to post the
assembler source and object code
for a practical LED display driver on
their BBS. The software is quite flex-
ible, being usable with two to eight
digits, and sports a dimming function
as well. This service is available free
of charge. See the parts list for
details.

As we've seen, a multiplexed
LED display has many advantages
as an output device. It can be cus-
tomized for specific applications,
uses commonly available and inex-
pensive parts, requires very few con-
necting wires, and its operation can
be readily modified through soft-
ware. With all of these benefits at
your disposal, why not try one in your
next microcontroller project? NV

08 As a service to readers, Blue |
~4008 | Farth Research has posted the |
assembly language source and |
object code for a practical LED |
Driver on their BBS. It supports |
two to eight digits, and has a|
software intensity control. This
service is available free of |
charge. Set your modem and |
software for No Parity, 8 Data
Bits, 1 Stop Bit, 1200 to 14.4K |
bps and call (507) 387-4007.

From Auto-Routing to CNC Routing......"
Capital Electronics is Your Best Route

L

Printed Circuit Boards = Assembly Services
» Single & Double Sided = Fast Turn'Board Stuffing
s Multi-Layer & Flexible PCB’s ‘s Wire Harnesses
« From QUICK TURN PROTOTYPE -’E‘- * Wave Soldering

to Scheduled Production Runs ‘= * Chassis Assembly
* Fine Lines, SMT = * Acquisition of Parts
¢ Electrical Testing = * Final Testing
*24 Hr On-Line Modem & « precious Metal Plating = * Turnkey Services
(Up to 19,200 Baude)

QUALITY IS OUR CAPITAL CONCERN

FOR QUICK & COMPRETITIVE PRICING OR MQORE INFORMATION, PLRASE-CALL US TODAYI
852 Foster Avenue ¢ Bensenville, Illinois 60106

For Printed Circuit Boards.

Design/Layout
¢ CAD Layout Services
* Compatible With Almost
All.CAD Systems

* From Schematics or
Sample PCB’s
« Photoplotting Services

8{e[{o{ o[ o] e[ e[e

708) 350 - 9510 » Fax (708) 350 - 9760 « Modem (708) 350 - 9761

Nuts & Volts Magazine/May 1995 33

Write in 54 on Reader Service Card.



| #60 COMPUTER SOFTWARE cont. |

THE ULTIMATE LINUX DISTRIBUTION,
SLACKWARE PROFESSIONAL LINUX
2.2. Linux a UNIX operating system, now
available on this 3 CD-ROM set, includes
GNU C/C + + compiler, X Window, TCP/
IP, sound card support and much, much
more. This release also includes Perfect
Backup, a commercial backup program.
Complete with 570+ page manual and
30 days of technical support. Only $61.95.
ALSO available LINUX STARTER BUN-
DLE which includes Slackware Profes-
sional Linux 2.2, UNIX in a Nutshell
handbook and the Essential System Ad-
ministration handbook. All for only
$89.95. To receive Slackware Profession-
al or the Linux Starter Bundle, call and
order with your charge card or send
$61.95 plus $8 S/H for the Slackware
Professional or $89.95 plus $11 S/H for
the Linux Starter Bundle (CA residents
add 7.5% tax) to: JUST COMPUTERS! PO
Box 751414, Petaluma, CA 94975-1414.
VISA/MG. Ph: 1-800-800-1648. FAX 707-
586-5600.

NEURAL NETWORKS & Robotics. Neural
Lab w/basic source code library $29.95.
Learn to solve problems such as speech
recognition, stock forecasting, pattern
recognition and many more. Neural Lab
“C” source code $29.95. Speech recogni-
tion, pattern recognition, financial mar-
ket prediction, financial market predic-
tion, and many more working examples
included! Max Robot Base $129.95. Mo-
bile base for home brew robotics. Post-
age included in prices, MO residence add
6% sales tax. Zagros Software, PO Box
460342, St. Louis, MO 63146-7342, 314-
768-1328.

ENGINEERING PUBLIC DOMAIN SOFT-
WARE. For IBM PC’s and clones. Printed
circuit design, logic simulation, signal
processing, pspice models, and autocad
electronic symbols. Free catalog. Over
400 engineering programs. Sector Sys-
tems Company, Inc., 416 Ocean Ave.,
Marblehead, MA 01945. 617-639-2625.

COMPUTER
3 PFIQGRAMBéDH
PRODUCT @
DISTRIBUTORS

AMBIZ-PAK 3.1 IBM. Distributor Order,
Distributor Bonus, Customer Invoice, 12-
Column Ledger, Mailing List, PV Maxim-
izer, Line Editor, Inventory Worksheet.
Over 1500 sold. $39. Written by Emerald
DD. Fred Blechman. VISA/MC. 818-346-
7024 Pacific Time. (Amway Corporation
does not endorse these programs.)

DISCOVER SOFTWARE vault! The
world’s finest collections of shareware
on CD-ROM. Months of entertainment
and thousands of programs on each
low-priced disc. 12 available. Call 1-800-
775-4232 or 918-742-2022 for free info!

SHAREREPAIR, E-MAIL tech support for
TV-VCR technicians. For information, E-
Mail: rhett@dump.com.

WHOLESALE: CLOSING out our CD-
ROM inventory. Great bargains. For list
call 716-392-5713 FAX/VOICE and men-
tion CDs or write, Fabtronics, 5714 W.
Wautoma Beach Rd., Hilton, NY 14468-
9126.
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SHAREWARE SALE. FREE CATALOG.
Great Prices, bonus disks, CD-ROMS, +
a free game on every disk catalog. Get
your copy today! DATA MATE, PO Box
2811, Ronkonkoma, NY 11779.

FREE DISKETTES! Brand new report
details how to get as many free diskettes
as you need! Wow! Order Now! Only $3!
Bates, 426 West Belmont, Chicago, IL
60657. Phone 312-213-7023.

FIX ANY PC Fast! Use DiagTech Soft-
ware to test all major hardware compo-
nents in your system. With DiagPost
ROMs Fix Dead PCs. All tests are dis-
played on your video screen. BI-Tronix,
408-374-4518, POB 110233, Campbell, CA
95011-0233.

DATA CONVERSION 9-Track Reel to any
format 1600/6250 BPI. $$ Best Price Any-
where! $$ 907-227-4637.

C THOMAS CD-ROM DUPLICATION
SERVICES. Back up your Data to CD-
ROM for $39. CALL FOR INFO, 310-925-
8248. 9 to 5 only, please.

CD-ROM SOFTWARE. Discounted prices
on our CDs. Many titles for,$5, $7, $9 and
$12 each. No up front fees. Call Andre for
show locations we participate @ 619-
720-1010 or write to: Amexpo Co., PO Box
2094, Carlsbad, CA 92018.

C64/128 HUNDREDS of public domain
shareware programs, ham radio, utilities,
games. Send SASE for catalog. RJR, 94
Hancock St., Malden, MA 02148.

SIMPLY THE FINEST IBM SHAREWARE!
LATEST VERSIONS! PROMPT DELI-
VERY! DOLLAR SPECIALS! Free disk
catalog! Specify disk size. Kathleen Lew-
is, c/lo PDUG, Box 720396N, San Diego,
CA 92172-0396.

ATARI 800/XL/XE Disk software! IBM PC
software! Largest selections available!
(209) 358-1160. Write to: Lots a Bytes, PO
Box 1756, Winton, CA 95388. Catalogs
Free!l. Specify machine.

500 MHz SPECTRUM ANALYZER $895

6"x12"x 16" (HxWxD)
(only 16 LB)

SA1800C SHOWN
$2295.00

1-1300 MHz In One Sweep $189S5 MADE IN THE USA

aLnew SPECTRUM DISPLAY MONITOR rrus FULL FUNCTION SPECTRUM ANALYZER

LET THE

SAS00A SPOT THOSE HIDDEN SIGNALS
The SAS00A easily attaches to any receiver IF output jack. Providing .
a panoramic signal display of your 1-30 MHz and 30 to 2000 MHz
scanner or communication receiver. The SAS00A is a Professional
Spectrum Surveillance Technology Monitor. A Full Function Spectrum
Analyzer with +/- 5KHz Narrow Band Filter, Center Freq. Display, 50
MHz Marker Generator. Capable of Tuning Duplexes, Amps, Filters
Receivers, Transmitters & Perform EMI, RFL, FCC, Testing. SAS00A
First affordable Professional Spectrum Monitor/Analyzer for all
serious Ham Radio and Radio Monitoring Operators. just $895.00

.2-1.3GHz SA1300B THE ULTIMATE row cost ANALYZER
Quality & Performance that's what ITC Spectrum Analyzers are
known for. 80 dB on Screen, -110 dBm Sensitivity, Center Frequency
Display, +/- 5KHz Narrow Band Filter (for SKHz resolution band
width) 50 MHz Marker. DISPERSION ZOOM, Baseline Clipper,
Sweep Speed, Adjustable Video Filter, 40dB of Input Attenuation .

Standard on all ADVANTAGE Spectrum Analyzer specials. The
SA1300B and SA1800C provide Laboratory Performance at a fraction
of the normal cost. The SA1300B $1895.00 -SA1800C .2-1.3GHz &
.8-1.8GHz $2295.00. Add a 1.3GHz Tracking Generator to any unit

1.3GHz FREQUENCY COUNTER .001 ppm

$479.00

1S09002 CERTIFIED
FIVE YEAR
WARRANTEE
REG. PRICE $599.00
SAVE $120.00

Labatory Performance PROCESSOR STABILIZED OVEN OSCILLATOR .001 ppm

ITC FC1300: the first truly Accurate low cost Frequency Counter. Accuracy is the #1 Frequency Counter /7

Requirement. The $200 - $800 counters being advertised the past few years are but toys when it comes to accuracy. Call 800-566-1818
These guess-so-matic units are off 5 to 10 PPM over temperature & time (That's +/- 6,000 -13,000 Hz at 1.3 GHz)
The FC1300 is accurate to within +/-13 Hz at 1.3 GHz 0-40 degrees C. Sensitivity is <SmV 1Hz to 13 GHz,
50 Ohm & 1 Meg Ohm inputs, LP filter, 1x -10x input Att. Frequency Measurement, Period Averaging, Time
Interval, External Counter, Freq. Ratio, Hold & Reset Functions, 4 Gate times .01 to 10 Sec. Tired of guess-so-matic
Counters: Serious About Accuracy: Ready to step up to Laboratory Performance Accuracy: Call Today & Order

ADVANTAGE INSTRUMENTS CORP. MASTER CARD -VISA - DISCOVER - AMX

3817 S. CARSON ST. #818 CARSON CITY NV. 89701 Terms: COD - Check - Money Order
702-885-0234 FAX 702-885-7600 Call Toll Free 800-566-1818 - BBS 310-549-0321

To Order or Info.
Free 1995 Catalog
ADVANTAGE
Carries a full line of
Scopes - Analyzers
Frequency Counters

Generators
LCR Bridges & DMM'S

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.0.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX.

Write in 43 on Reader Service Card.



- | switches

is dauntmg A decént ypad requires good
switches and a sturdy enclosure, both of which

are very expensive in i all quantities that the

Stamp aftermarket might use. There are occa-

sional surplus bargains, but there's also the risk

that the supply will dry up on the very day that

nfa-Mega Industries Inc. places a big order.
I recently found an accessory keypad for lap-
top computers — an ORTEK MCK-18S/N, made

in Taiwan. It communicates with and is powered
by a PC's serial port. Included software redirects

data from the keypad to the keyboard buffer, so
that it functions just like keys on the standard key-
board. The pad has 18 buttons, consisting of the
numbers 0 through 9, decimal point, Escape,

| style key-
~caps. The unit is enclosed in a nice flat-black

| ference.

by Scott Edwards_fg_;_;

| Install a piezo beeper (Radio Shack no.
273-074) for a “bink” response to each

”] keypress. Attach hookup wire close to the
body of the beeper, then trim excess lead
length. Glue the beeper in place.

Details of the “Stamp Pad”
modification.

Connect the beeper wires to
pin 10 of the PIC (+) and
circuit ground (-) as shown.

Carefully desolder and remove the
original PIC from the board. Replace |
with the custom “Stamp Pad” PIC, |
using a socket if desired.

Beeper — lead.

Beeper + lead.

case. »
At $59.00 (see the source list), the keypad
isn't cheap, but it's not unreasonably expensive
either. So | bought one and proceeded to hack n

~ Here's what | found:

The heart of the keypad circuitry is a PIC

mlcracontroller just like the Stamp's own proces-
_ sor. This one runs at a leisurely 38.4 KHz; less

than 1/100th the speed of a Stamp This limits
current draw to the 10s of microamps. It also
helps the keypad meet FCC limits on radtc mter-

When you press one of the

p

Connecting the serial
keypad to a Stamp for data
entry requires just one 1/O pin,
plus a few microamps from
the Stamps power supply.

pad's keys, its PIC sends a one-
byte code (generally a lower-
case letter) to the PC via an AT-
style DB-9 serial connector. The
serial data is sent at 1200 baud,
with no parity, eight data bits, and
one stop bit (N81). If you hold
down a key, the PIC waits a
moment, then transmits a string

of the same one-byte key code in

rapid-fire fashion to simulate the

A

\ ORTEK Serial Keypad

*typeamatic” response of the
standard keyboard. When you
release a key, the PIC sends a
different one-byte code (general-
ly the upper-case version of the
key-down code). Table 1 summa-
rizes the codes.

From an electrical standpoint,
the keypad is wmad to denve

4

I =

power from and send signals to the PC serial
port. lts interface generates bipolarity RS-232 sig-
nals from the stolen port output voltages.
However, the pad will work just fine with a single-
ended five-volt supply, like that of the Stamp. See
Table 2 for connections.

Armed with nothing more than the information
above, you could make use of the ORTEK key-
pad for Stamp data entry. Figure 1 shows the
hookup, while Listing 1 demonstrates how to
make sense of the data. However, | couldn't leave
well enough alone.

PC Keypad + Custom PIC
Program = "Stamp Pad"

The SERIN command can convert strings of
ASCH text like 123" into equivalent numbers
without the additional programming effort of
_ Listing 1. If only the keypad generated terminal-
style output.

Instead of wishing, | picked up a soldenng

_iron and removed the keypad's PIC controller. |

probed the remaining keypad circuitry and deter-
mined the following:

> Like most keypads, this one is wired as a
matrix of row and column connections. When a
key is pressed, it shorts one row to one column.
The processor looks up the row and column coor-

| dinates of the short in a table stored in ROM to

translate it to a key code.
> The pad's column connections go to the
| four bits of PIC port RA, which are configured as
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Table 1. Key Codes Used by Unmodlfled

cations:

ORTEK Keypad
Key ey-Down Code Key-Released Code R
S?“ i TS 100 Table 2. ORTEK Keypad Wiring Table 3. Key Codes for
; ((9967)) 2(%654)) DB-9 Pin Col PC Functi Stamp Connecti i o 5 g
a -9 Pin Color unction mp Connection |
3 b (98) B (66) Code N e
4 c (99) C (67) 2 orange receive data  1/O pin (serial input) |
5 d (100) D (68) 3 yellow transmit data ground 1 1 (49)
6 e (101) E (69) 6 white handshake (DSR) +5 volts 2 2 (50)
7 f (102) F (70) 5 black ground ground 3 3 (51)
8 g (103) G (71) i = 4 (52)
2 h((104> H((72> L i 5 5 (53)
sc i (105) 1 (73) 5 : o 6 6 (54)
{ i (106) J (74) Table 4. Stamp-to-PC Connections for Listing 2 7 7 (55)
: | (108) L (70 _ DBO-ype Serial  DB25type Serial : o (a7
A m (109) M (77) Stamp Pin onnector Connector Esc <ESC> (27)
. (point) n (110) N (78) pin O 2 3 / / (47)
0 (zero) o (111) 0O (79) GND 5 7 § * (42)
Enter t (116) T (84) 7 3t — - - (45)
Num Lock y ‘the PIC and circuit ground, the beeper will | 2 shows + + (43)
e - e — a short "bink” sound to acknowledge each | details of | . (point) . (46)
key press. For applications that lack a display to | the modifi- | 0 (zero) 0 (48)
_confirm lhe l;;umbtazs being emmed this is a | cation. To Enter <RETURN> (13)

P .
~ The modified keypad acts ||ke a mlcrotermi—, modified

use the \ Num Lock <SPACE> (32)

nal that transmits one ASCII character per key- | pad, connect it to the Stam;: as shown in l.|st|ng
press (as shown in Table 3). The characters cor- then use Serir - 1 .
_ pmd to the tamps internal table of the ASCII | lf for in-stance, you want a 16—b|t number to be

following line of Stamp | stored to vanable w1
to theepde,sent bv pressing the |
’ . SERINON1200#W

vors THEN Astensk . The# symbol before the variable name tolls
. | the Stamp to interpret up to five keystrokes as a

My keypad PIC program has a stnct ~ number ranging from 0 to 65,535 (the range of a
bounce function that requires keys to be | 16-bit number). The user must press Enter or any
pressed and released :

. ina deliberate manner. Listing 2: FAKE__PAD.BAS (imitate the ORTEK ke\;pad codes)
sm;j isn't compro»' ' This program mimics the codes produced by the ORTEK keypad,

mised, as long as users
roll from one key :thatare incapable of normal serial input. To demonstrate this

, yo
RB.4 of | own mpPad Figure

' pad's autorepeat function, causing entry errors.

' Main program loop.

Loop:

gosub GetKeys ' Getkeys does all the work.

debug w1 ' Show the resuit on the PC screen.
goto Loop ' Do it forever.

AlthoughO (zero) is out of sequence, an additional IF/THEN
' statement recognizes its code ("o").
GetKeys:

_letw1=0 ' Clear w1 to start.
_ Again:
x Serin O,N1200,b0 ' Get code from the keypad.

if bits = 0 then Again 'Bit5 is 0 in key-up codes; ignore em.
if bO <> "0" then skip ' Change 0 code from "o" (111) to 95.
. letb0=95

. skip:

_ ifb0 > 104 then done 'Non-numeric key pressed; we're done.
. letbO=b0-95 ' Otherwise convert to 0-9, multiply
_ letw1=w1*10+b0 'old total by 10, add new value, and
. goto Again ' get the next digit.
. done: :
return ' Done: return to main program.
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' Listing 1: OR_KEYS.BAS (interpret ORTEK MCK-18S/N keypad codes)
' This program accepts serial data from the ORTEK MCK-18S/N numeric = SYMBOL count = w3 ' Counter for demo.
' keypad and converts it into a 16-bit value in variable w1. Users
' must be careful not to hold keys down, or they will activate the

' allowing a PC running the ORTEK software to receive Stamp data
' to its keyboard buffer. The Stamp "types" directly into programs

' capability, the Stamp will count upward by 1 and type the result

' of each calculation to the PC. Remember that the keypad software
' must be installed on the PC for this to work. Before running

' this program, make sure that this program is saved, since the

' Stamp may begin typing numbers into it, if the keypad software
'is active.

SYMBOL nonZero = bit0 ' Leading-zero suppression flag.

SYMBOL code =b1 ' Key code to send.
SYMBOL decade = w2 ' Power-of-10 divisor for conversion.

' Main program loop.

Loop:

let w1 = count ' Transfer value of copy to wi.
gosub typeData ' "Type" the data to PC.

pause 100 ' Wait briefly

let count = count + 1 ' Increment counter.

goto Loop ' Do it forever.

' Subroutine to convert the value stored in w1 to ORTEK keypad codes.

' Subroutine to receive the serial data, filter out extraneous key-up typeData:

codes, and convert received data bytes to a 16-bit value. GetKeys ~ let nonZero =0 ' Clear flag that indicates first non-0 digit.
will keep accepting and interpreting digits until the user presses _ let decade = 10000 ' Start with highest digit of w1.

a non-numeric key, like <Enter>. The routine takes advantage of the nextDigit:

fact that the key codes for the numbers 1-9 are sequential; let code = wi/decade ' Get value of current digit.

subtracting 95 from them leaves you with the number itself. let w1 = wi//decade ' Leave remainder in w1.

if code=0 AND nonZero=0 AND decade <> 1 then skip3 No leading Os.
if code=0 then skip1
let nonZero = 1

goto skip2

skip1:

let code = 16 ' Code for 0, minus 95.

skip2:

let code = code + 95

serout O,N1200,(code) ' Send key-down code of digit.

let bit13=0 ' Clear bit5 of b1 (bit13) for key-up code.
serout O,N1200,(code) ' Send key-up code.

skip3:

let decade = decade/10 ' Get ready for next lower digit

if decade > 0 then nextDigit
serout O,N1200,("tT") 'Done. Send <Enter> key.
return



: is free with purchase of The PIC Source Book, a
: cookbook of assembly language PIC routines

The ORTEK keypad is available from Jameco : based on the instruction set of the BASIC Stamp.
| (part no. 114841) for $59.95, plus applicable ship- : Prototype your ideas with the Stamp, then convert
- | ping and handling charges. To order or request a : them into fast, professional, one-chip solutions |

| catalog:

Jameco Electronic Components

1355 Shoreway Drive

Belmont, CA 94002-4100
phone 1-800-831-4242 or 415-592-8097

For more information on the BASIC Stamp,§

' | contact:
’ Parallax Inc.

Rocklin, CA 95765
BBS 916-624-7101

3805 Atherton Road #102

phone 916-624-8333; fax 916-624-8003

: with the help of the cut-and-paste routines from |
: the Source Book. Price is $39.00 postpaid. Order

: from:  geott Edwards Electronics
964 Cactus Wren Lane
Sierra Vista, AZ 85635
phone 602-459-4802; fax 602-459-0623

: Use Visa or MasterCard for phone/fax orders; |
: checks, money orders, or POs from approved
: institutions also accepted. CODs and foreign
: orders incur additional charges. ;
g Questions about this article? Sugges-
: tions for future topics? Contact the author

| The Stamp Pad PIC required to modify the key-§ at the business address above, or by E-
I pad is $10.00 postpaid from Scott Edwards: Mail

(CompuServe) at 72037,2612;

_\ Electronics. Source code for the Stamp Pad PIC : Internet 72037.2612 @compuserve.com.

| #60 COMPUTER SOFTWARE cont. |

OPPORTUNITY KNOCKS If you own an
IBM or compatible PC, this is the one
you’ve been looking for. Use your PC for
a local shopping guide. Advertise auc-
tions, garage sales, grocery store spe-
cials and more. 8-10 easy Hrs a week
nets potentially unlimited $$$$. For demo
disk & business plan - send $5 check or
money order to SRN, 2811 South St.,
Lincoln, NE 68502. Serious inquiries only.

REPAIR SOLUTIONS - more than 15,000
VALUABLE, TIME SAVINGS, MONEY
MAKING REPAIRS for servicing TVs,
VCRs CAMCORDERS & other electron-
ics, organized in an easy to use computer
program - The TIP REPAIR Program.
PROFESSIONAL BOARD/ICOMPONENT
LEVEL REPAIRS with Part numbers,
component locations and values & test
voltages (when availble). ADD your own
tips. PRINT tips. Works on ANY IBM
compatible computer with a hard drive &
16 Megabytes free space. NEW VER-
SION - works in DOS and WINDOWS.
Special introductory offer for NUTS &
VOLTS readers. Only $200! FREE Shipp-
ing for prepaid orders. FREE Demo!
FREE Phone Call! Have your own tips?
Ask about our TIP EXCHANGE policy
with FREE Updates! 1-800-215-5081 (Men-
tion NUTS & VOLTS when calling).
HIGHER INTELLIGENCE SOFTWARE, 60
Farmington Lane, Melville, NY 11747.

WE BUY EXCESS ELECTRONIC INVENTORIES

Obsolete or Overstocked ICs, Damaged or Overstocked
PC Boards, Hard Disk Drives, Anything Electronic . . .

WE PULL ICs FROM
PRINTED CIRCUIT BOARDS

* We have “IN HOUSE PULLING” facilities!

* We BUY both socketed and soldered parts!

* We BUY PC Boards for IC value!

* WE BUY PC Boards for precious metal value!
* WE OFFER “Certificate of Destruction.”

e, AT

If you have any surplus Electronic Inventory
SEMICONDUCTOR

that you would like to
(818) 349-4495 « (818) 349-6562

Worldwide
distribution
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ComMmpPUTER PARTS - SCSI DRIVE ACCESSORIES - SURPLUS ELECTRONICS

Q1Y DISCOUNTS AVAILABLE* - GOVERNMENT/EDUCATIONAL PURCHASE ORDERS ACCEPTED - APPLE Il / MAC & IBM

Tower & Desktop Cases |Raiiuties External Floppy Drive Case
Made for PS/2 but modifiable for others.
*230W P/S Power Supply & DB37 Cable included!
6 HH Bays Fits one HH 5.25” or 3.5” Drive
*LED’s &}lllst Made by IBM
*Fits Fullsize bd.
. i Great for $24.95
FullsizeDesktop Case.$49.00 sewseasg& 885,5!
300W e 5 HH Bays ® Built for Wi -
itttk $19 - $65.00

Power Supplies FLorry & CD DRivEs | External Drive Enclosures ® SCSI ¢ CD ROM e oppy * Computer Cases

Mini Tower Power Supply. 145  Used 360K 5.25" Drive............ $9.95 External Floppy Drive Case 1 FH/2HH...$19.00 FH Close Face SCSI Case & P/S for 1 Full

Waffs Refurbished.............. $20.00 Used 1.2 Meg 5.25" HH ......$25.00 SCSI Case: Uses Apple 19 Pin floppy port for Height 5.25” drive or two HH drives. .......$65.00

o oA T s;; o“g Used 720K 3.5” Drive.........$15.00 power. Quantum EPS type drive only!.....$19.00 External CD ROM Drive case. 36 or 40 Pin.

1BM XT 65Wak B/ S %5200 1BM PS/2720K Drive OEM $29.00 Open Face HH SCSI Case. Use for a SyQuest,  Specify CD Drive type. P/S and Fan .........$45.00
'W. Toweror AT Type..$39.00 5:25 —>3.5 Floppy Adapter...$2.95 Bernouli, CD-ROM, €tC ......ooorvvvvvvvvivirirrnnees $45.00 Desktop XT/AT Case & PS (150W). Reset &

AT Power Supply. 200W CD ROM Drives “Lunch Box” SCSI Case & P/S 3.5” Only..$35.00 Turbo Switch, LED, 2 Exposed HH bays ..$29.00

Refurb . i iirecsesinnas $29.00 Apple Ext. CD 150 SCSI 1x$149.00 Closed Face HH SCSI Case for 5.25/3.5” Drive. Desktop PC Case (NO P/S) w...ovvveervreesenneenes $14.00

Dot ek Dpeotindin  ‘Panasonic Int. CD.5C51 1X.87400. 30 WAkt P75 tous.siiansgisriminsicinpimoini $4500 Side by Side open face SCSI Case. For two

+5@1.3A,+12& -12@ .33A $9.95 Panasonic Ext. CD SCSI1X.$99.00 External MFM /RLL Case & P/S $19.95 CD ROMs, or1 CD & HD, or 2 3.5” HD..$59.00

Monitors CHips & ROMs
$19.00
en frame composite 9”. B&W Monitor assembly. $25.00
Al y O G TG —e iEcf e emen19.00 V208........$2.00 V20-10 $6.00
9” B&W Security Monitor. “Box” type with 75 Q 16550 (Enh.serial port chip).........ccccoevcuueneens. $13.00
input $59 82450. $2.00 8250 $1.00

i e 1386DX/33 “Bare bones”. Passive backplane type . RAM
et o ot SrensremCood  Hl7er0 K. 8 SIMM sockets uses 1 or 4M simms.] 4116 4164 or shortlead 41256 -12 or -15......50¢

p 41024 (1 Meg x 1)...53.00 4 4256-80........
in ‘IDE", “Floppy, COM1/2,” LPT1 Ports.J 5 08 CICRRD B0 ) 40000 $4.95

butmbe\md mw\si;n:mdo,sawgm 2 2k 256x9 SIP -12. $5.95

monitor. Some have sound input also. Specify. . $69.00 386 in Mini-Tower Case 230W P/S y 256x9 SIMM -80 - tt. : $10.00
atteries

Used /Refurbished Mona DB 2900 1/2 AA size, 3.6V lithium 5495

Olivetti 9” refut. 9”” MONOVGA NEW VGA 256K ..........$25.00 Upgraded 051K ..$35.00 AT type "plug in" 3.6V or 6V .

Hong VR Monitor PHOBT 533 Math, ChReosesaor i EPROMs & Microcontrollers
Refurbished Systems 2716 or 2732

Exgléem for small placas:

2764/27128/27256 . $1.50
g &4’3&&'&‘; IBM XT Refurb,, Mono,, Kybd, 2 360K Drives ...$59.00 27812.............. $2.00
g Scouning ol o Tandem 286 Passive Backplane Type ¢ Midsize %;(1)(1’80(321)“‘) $4:00
rea“‘;,"g;o‘gr, ok |Desktop Case » Mone Monitor * Kybd 8748..
harp Picture. Vi 8Mhz 1024K e 1.2M Drive 8749..
Nicelicorsrsccsissnme . . 8751
Alltech Electronics Co  218TerploHoighis Ocoamside, CA92056 | po\ver Supplies

(Stores) 9-6 PM Mon-Fri. - 9-5 PM Sat, Rlordiogis's M Aot

Phone Orders : ™= 3 Southern California Locations! Cables - Parts

Sanba-sAnas swkomdta w=Qeceansidel - oo
61 9/724-2404 1300 E. Edinger. Santa Ana - 714/543-5011 Apple ][
2018 W. Lomita BLVD. Lomita - 310/539-2260| Service & Upgrades

LR , po19/724-880811401 El Camino Real. Oceanside - 619/721-0093 [Mac & IBM
Plclo::: Oider ﬁ‘;ﬁg‘ m A S'SOSI’MCI:/Ieol;-eFri- We Buy Surplus and unwanted computer inentory. $10Min. Ordler™

Laptop Carry Case Laptop Carry Case Peripheral Cards / Accessories

Hooks to 101 Keyboard (NEW) $29.00
e x 11.75" x 3 " X158 X 275" gs,‘:;lg: 5 Pin kybd to PS/2 8dnpter oo $2.95
RJ45 AT Floppy, Serial & Par Controller .. +:$9.95

$14.95

ca le, or ATMFM HD & FloEpy Controller...
..54.95

Serial ATIDEHD Controller ...

$19.95 $19.95

included! AT IDE HD & Floppy Controller.. ..$7.00

Corey con Dacke B - Tl pod‘et s 1/0 Card 2 Serial & 1 Parallel......................... 5495

w;ﬁack trim exterior. Non x12"x 1" $75.00 / Serial $99.00 Mono/Parallel Port $9.95

s ol sisap oo dles & Shoulder CGA/EGA Video Card .o $29.00

sej arate 4 x 6 ouch for Greyish color. Origi y Cables & Connectors 256K upgradable to 512K VGA Card $25.... w512K $35.00
Swer r_cables. for Mitsubishi. 8 or 16 Bit VGA Card (Specify)....

ggered external pocket
built! Great deal

IDE or Floppy (Flat ribbon)........$1. ea. Full Length CGA w/RCA out...
MFM/RLL/ESDI Cable Set .......$2.00 16 Bit Backplane board...........

Notebook Ca.rry Case CombO NOtebOOk Case Int. Tapedrive cable (Jumbo). Microsoft InPort Mouse Card (only)

2 Sili "Vau 520,00
Power Y Cable. 4 Pin type.. LB M By ey

% AT 2MegM Exp Card w/2 Mi
105 0685, x-1.75" 1 1 2 5" X 9_ 5 it Gl 35 " | Power Extension 16”. 4 Pin.......... 101 x'r/eAgT Kee';‘bo:rei i eg
» 101 AT Keyboard

$14.95 Serial Link Cable Keyboard Wrist Pad :
$ 1 9 2 9 s To link two computers for data trans Slot Expanders (3,4 & 5 Slot, vertical)................. $9.95
Exterior pocket 13" x 9" x 1.5" :

fer. Ends. Can be DB9 to DB9 or DBY XT Multi /0 Card: Clock, Serial, Parallel, Game,

Simulated leather exterioror. | | Combo! 2 Bag set. Other i Floppy $7.95
Padded case. Black with It. 1?? "x9.5" x% s7e5 TE;,L; to DB25 SCST Cabl $9.95 XT Motherboard w/640K ..
blue Fmsmpe acgustable attach together with hooks ables AT Motherboard .................
5h°‘l: de: strap. Side ﬂat and snaps. One side for 3 Foot 25/50 SCSI Cable............... $9.95 386 Passive backplane CPU ?
gocfkse(()ngr aPe"&d I ;f;';lepr‘;ler dﬁlsl,\‘esf hoel:jcs 50 Pin Pass-Through Terminator $5.95 Uses 1 or 4 Meg SIMMS. 386DX/33. COM 1/2, EPTA;
Adjustable Shoulder Strap 50 Pin Single Ended Terminator.$3.95 IDE & Floppy. Auto HD Detecting BIOS........$59.00
A Residens lense id 725% Slstax + i shipping & hand g harges 0. Wunn!yUsed/Rgh-Hahedpmd\n:hlvequlymm\ty ALL Returns must have an RMA ¥, call before shipping back to us. » No Retums without an invoice. Shipphg & Handling charges are non-refundable +
charge, applies to p P problems. School & University Purchase Orders accepted, others on AOC only. * Prices and availability subject to change at anytime without any notification whatsoever..

Write in 50 on Reader Service Card.



[#60 COMPUTER SOFTWARE cont. |

DOWNLOAD THOUSANDS of Shareware
programs by modem. 615-837-0342.

SELECTED SHAREWARE (MSDOS): All
good. No disappointments. Many unique
& unusual programs. Lots of electronics
stuff. $1 disk. FREE CATALOG on disk.
Includes catalog of restricted books on
electronic surveillance, locksmithing,
weapons, cable phreaking, hacking and
more: Mentor, Box 1549-N, Asbury Park,
NJ 07712.

WIN VIDEO POKER. Booklet and Win-
dows or DOS software. For More informa-
tion, Call: 408-274-2534, ext888.

|
|

EMATH

i} - }

EMATH PRO electronic calculator utility.

.Contains over 325 formulas for all fields
of electronic engineering. Solves for all
variables with unique solutions. Exten-
sive on-line help for every formula, includ-
ing text, data tables, diagrams, and refer-
ences. Units conversion and hardcopy
capability. IBM PC/XT/AT and hard disk
with 1.3M free space required. $29 plus
tax for CA residents. Specify disk size.
Send check to PROTOTECH, 5074 Pine
Tree Terrace, Campbell, CA 95008.

HACKING DISKETTES: magstripe card
cloner plans $10; thirteen different tone
box phreaking programs $15; eighteen
different sequential modem “war” di-
alers $15; electronic germ warfare and
virus source code creation equal to
1200+ pages of text $15; convert any XK
radar detector to jammer $10; celtel
phreaking and cloning software $25. Free
catalogue. Peregrine Dynamics, 720 Por-
tage Trail, Cuyahoga Falls, OH 44221.

HELP! HELP! Have 20 32 discs with info
stored by S/IC WD. Processor. (Now de-
ceased!) format not compatible with any
IBM PC drive. How to access discs?
Convert info to ASC-Il DOS format? Lee
Lipsky, 12700 Josephine #103, Garden
Grove, CA 92641. Phone/FAX 714-537-
0437.

COMMODORE 64 Ham Programs, 8 disk
sides, over 200 Ham programs, $16.95.
32¢ stamp gets unusual software catalog
of utilities, games and British disks.
Home-Spun Software, Box 1064-H, Es-
tero, FL 33928.

APPLE-Il SOFTWARE! Large selection!
$1 a disk. Free catalog! PMA-NV2, Box
2424, Scottsdale, AZ 85252.

OBSOLETE SOFTWARE: VIC-20, Atari
400/800, Adam Coleco, TRS-80 | & IlI,
Apple Il, 11 +, lle, TI. Send large SASE for
list. Nortech, 100 Highland Ave., Lisbon,
NH 03585.

HUBBLE TELESCOPE Photographs
(GIFS) challenge QUASAR Theory (Series
$9.99)+ $2 shipping. Entire public Hub-
ble Series available. SPACEPICS, PO Box
75711, Oklahoma City, OK 73147.

WE WANT TO TELL YOU! (COME AND
SEE US (FREE) ON THE INTERNET)
http:/lwww.epinet.com/kmf/.

SPEED TUNING TIPS 12 set up tips to
increase computer performance by 5 to
20 percent. Send $6 to Computer Care,
6905 Indian Bay Rd., Montague, MI 49437.

OVERLABELED 720K DS/DD disks. 5
disks for $1. 10 disks for $1.90. 25 disks
for $140. We pay the shipping, you pay
the COD. MSCRC Computers, 3243 S.
13th St., Lincoln, NE 68502.

IBM SHAREWARE! Huge selection! Over
10,000 programs! $1 a disk! Over 1,000
35¢ program specials. Established dealer.
Excellent ham radio selection. Please
specify disk size desired. Free catalog!
PMA-NV, Box 2424, Scottsdale, AZ 85252.
Phone 602-496-6547.

CPM DATA files converted to DOS. 173
CPM formats readable. Your originals
returned unaltered. SASE for information.
Arman Publishing, Box 785, Ormond
Beach, FI 32175. 904-673-5576, FAX: 904-
673-6560.

ESTATE PLANNING Software, legal
forms, power of attorney, etc. IBM PC
compatible. Send $1 for catalog to GD
Enterprises, PO Box 292705, Ft. Lauder-
dale, FL 33329-2705.

| WANT it and | want it now. | want all of
your SIMM memory. IBM, Mac, new,
used, even defective. | want it all. Highest
$ paid. Call 1-800-4-MEMORY now!
Voice/FAX.

SAVE ON Shareware. Call 1-800-848-6974
for free catalog.

PC-SIG library 14th Edition CD $35 incl.
S&H. JCSD Shareware Library on CD $15
incl. S&H. Both PCSig14 & JCSD $43 incl.
S&H. PC Game Disk or Archive Disk with
catalog $3.50 incl. S&H. (Specify DOS or
Windows and disk size.) Texas Residents
incl. 8.25% sales tax. Halpenny Sales,
PO Box 543, Aubrey, TX 76227-0543,
817-440-2995.

LATEST SHAREWARE Hard to find tech-
nical, and engineering: anti-virus, assem-
blers, astronomy, BBS, emulators, pro-
gramming tools/tutorials; electronics,
PCB design, HAM radio, more! DOS/Win-
dows. Virus free, 89¢ each. Catalog $1,
specify 1.44MB or 1.2MB disk. Charles
Santos, PO Box 121191, Arlington, TX
76012-1191.

HOT DEAL! 2 CD-ROM disks loaded with’

Windows/DOS Retail Programs and De-
mos. 1.2GB + $20 M/O to: ACN, PO Box
232673, Anchorage, AK 99523-2673.

FREE DISK CATALOG and discount cou-
pon! Inexpensive, quality, IBM Share-
ware and CD-ROMS. (ASP) Vendor: MOM
“N” POP’S SOFTWARE, PO Box 15003-N,
Springhill, FL 34609-0111. 904-688-9108.

CLOSING DATE FOR NEXT
ISSUE MAY 10TH

RAW DEALS

International Overseas
Distributing, Inc. sells many
makes and models of
raw cable units.

Our inventory changes daily.
Quantity Discounts.

-800-890-8735

COMPUTER EQUIPMENT

WANTED

70

WANTED: COMPUTERS, parts to build,
and software. Excess, used or obsolete
stock. Any quantity. Anything computer
related. Laptops, lasers, memory, drives,
monitors, faxes, etc. 914-738-6830.

WANTED: PRE1980 Microcomputers for
museum collection. Microcomputer
magazines and manuals also needed.
703-231-6478, 703-763-3311.

$100 GOLD! There is a circuit chip made
by IBM that contains more than $100
each in scrap gold, and another worth
$20. Aimost nobody knows this. They are
just starting to show up in resale outlets
and junk yards. You can score big with
this knowledge. Complete info with
photo $35 to: Jim Sciuto, Box 128, Me-
thuen, MA 01844.

WE BUY DEAD HARD DRIVES 100MB or
greater. 907-227-4637 or 907-349-7116.

‘CRAZYBOB'S

Lowest Prices - Fastest Service

Internet Access is the only Internet CD to
include Tutorials, Tools, Information Files,
& Navigational Aids.The 1995 version now
includes Mosaic,Cello, and Winramp internet
access programs and the 1995 Internet Guide

2 CD Set
Only

$19

Games To Treasure is the action packed,
two CD set filled with arcade hits, flight
simulators, board games, crosswords,cheats,
card games and much more. Dare to take
the challenge!

Ham Radio + now includes the Amateur
Radio Call Sign Directory, Mail List Down
Loading, Packet Radio, Frequency Lists,
Equipment Mods, FCC Regulations, Exam
study, SSTV,FAX, CW Practice, Plus lots
More! This is the most comprehensive
Ham Radio resource ever published!
EnviroMedia Preformatted HD
3.5" Floppy Disks V., 4

as low as$.24
Hundreds of CD Titles
Call Today for Free Catalog!

800-410-BOBS )

email to nutvolt @ crazybob.com

50 New Salem St.
Wakefield, MA 01880
Tel 617-246-6767
Fax 617-246-6776

Write in 42 on Reader Service Card. 39



100% Satisfaction & Free Shippin

386 sx40 mHz $55
386 ox40 mHz/128k $89
486 s.c33 MHz $75
4865Lc50 MHzZ $95
486 s1.c40 mHz VESA $95

486 sic 2-66 vesa iBM wibdk  $139
486 75 MHZ VESA 1BM wi256k  $229

CoL(DJ 20) 250MB $139
14" Mono.vea $84

14" SVGA 39 o 1024x768 $185
74°.28 1024768 W+ Lows S205
157,28 10241768 wi Lowr _ $305

$23

HARD DRIVES SPECIAL
214MB $159 420MB $175
730MB $239  540MB $189

Resellers
Dealers
Welcome

101 KeysoarD

101 SpiL proOF~ $15
KeytroNic $23 500
Focus 2000/2000+/8000 $caLL

800

486 DX33 mHz w256k vis ~ $199 VGA 256K  $27
Peniuv_READY T24 TRIDENT svGA 512« $38
Trioent 1MB $59
A I VIASLOTS Cirrus-Loacic M8 WiN Acc $59
486 px66 MHz W/256 VL8 $259
VEsa vea IMB EXP 2MB  $71
486 px2 80 mHz w/256 $289 PCI VGA 2MB D $145
486 0x 2 100 mizw/256k  $298 ssug
ANy OtHER VGA Caros Pu CALL
e [Controller Canis:]
144  Mrsu $29 oritroller Cands:
12 Mirsy of $39 IDE Caro (2FD/2HD) $11
14 Tea Better $31 /0 (2S,1P & 1G) $11
1'2 TEAg Business $42 Super IDE-I/O (2S,1P & 1G) $12
1'2” 44 covpo  MRENAEY $84 Vesa IDE-I/O (Enuancen) — $19
: = -Modem:
g MX-96/96/24 T B SIMM] $29
CORE20MB =~ 319 Math-Co Fuumon. 144 $3595 | $49

Fax/Moo, 28.8v.34
Voice M /Fax /Mod 14.4 $85

Voice M /Fax /Mod 28.8 $call

[Caseswith P.SUPLIES |
Mini Tower Case premium ~ $41
Desk Top CASE  PREMIUM $45
Mep Tower CASE PREMIUM 259
FuLL Tower CASE PREMIUM

SN Orders 24hrs Fax:

$139

Orders 24hrs Tel:

-899-6430

-745-1670

Risk Free
70 days
Money

Back

COMPLETE
SYSTENS

Printer
Memory.

ONE YEAR
WARRANTY
ONPARTS
LIFE TIME
Labor
Warranty

850MB $259 1GB  $449

gop =S

Mitsumi/Sony  dbl sp
Teac Quad sp (4x sp)

iCOM

C.D. Rom QUAD Speed

IDE
All Kinds Drives , Sound Cards
Speakers and CD Titles: Please Call

Bisme Computer, Inc 1298 Reamwood Ave Sunnyvale, CA 94089 Tel: 408 745-7203

Write in 44 on Reader Service Card.

$115
$219

KENWOOD

FNB-4 12v @750 mah (4”) $39.00
FNB-4A 12v 1000 mah $55.00
FNB-17 7.2v 600 mah $30.00
FNB-10S 7.2v 1000 mah  $42.00

FNB-12S 12v 600 mah
290 charger
(For FNB 17, 10S, 12S)

$45.00
$65.00

78 13.2v 1200 mah .

8S 9.6v 1200 mah —

BP7 13.2v 600 mah i .

SAISAT

BP827.2v@300 mah 12" $84.00 PB112v 1000 mah $59.00

BP83A 7.2v 750 mah CALL KNB4 7.2v 2200 mah $59.00

BP847.2v1000 mah 3”  $40.00 PB6 7.2v @ 750 mah $46.00

BP85B 12v600 mah 3”  $69.00 PB7 7.2v 1500 mah $55.00
PB8 12v 800 mah $49.00

YAESU NOW AVAILABLE
FNB-2 @ 600 mah $19.00

* ALINCO 580 =

nah

Mother Boards with CPU
Pentium 66 MHz w/ICPU  $469
Pentium 90 Mhz w/CPU
Pentium100 Mhz w/CPU
Pentium 120 Mhz w/CPU $CALL

$749
$945

USED BY CIA AND KGB

FEAR OF DETECTION

NOISE OR VOLTAGE CHANGE

0 COMPACT SIZE - BATTERY POWERED

UNDETECTABLE PHONE

O SOPHISTICATED ULTRA HIGH IMPEDANCE CIRCUITRY AS

O NOT DETECTABLE BY EVEN THE MOST ADVANCED TAP

00 MONITOR CONVERSATIONS, FAXES AND DATA WITHOUT

O PLUG INTO ANY TELEPHONE LINE WITH NO CLICK, HUM,

O UNIVERSAL DESIGN ALLOWS MONITORING WITH
HEADPHONES, TELEPHONE OR TAPE RECORDER

O VOICE ACTIVATED TAPE RECORDER CONTROL

O DISGUISED AS " TELEPHONE LINE TESTER "

TAP

$109.95 VISA MC COD

n 2
_r Communications Products

=

Box 1242 Burlington CT 06013

(203) 485-0310

Write in 103 on Reader Service Card.

WANTED: APPLE 1, Mark 8 and early
microcomputers. Also journals for mu-
seum. PO Box 341, Floyd, VA 24091.
703-231-6478, 703-763-2321.

| WANT it and | want it now. | want all of
your SIMM memory. IBM, Mac, new,
used, even defective. | want it all. Highest
$ paid. Call 1-800-4-MEMORY now!
Voice/FAX.

PRINTHEADS WANTED. We buy all
quantities of dot matrix printheads for
hundreds of printer model types. Working
or dead units acceptable. Call Mike An-
derson @ 800-969-0009.

WANTED: TRACTOR feeds and sheet
feeders for Tandy DWP-Il and Alphapro
101. Richards, PSC81, Box 82, APO, AE
09724.

WANTED: TERMINALS + PRINTERS:
DEC, Wyse, IBM, ADDS, Okidata, Data
South, Epson, C.ITOH, etc. Call for quote
on any surplus computer equipment. Call
Jeremy, 603-673-8077.

REPLACEMENT
BATTERIES

INSERTS

CALL FOR LOWEST PRICES

ALINCO 10N, 12N
AZDEN 3000, 4000

ICOM BP-2, 3, 5, 7, 8, 7S, 88
KENWOOD PB-21, 21H,
REGENCY MT1000, HX1200

SANTEC 142, 144
STANDARD BP-1

TEMPO §-1, 2, 4, 5, BP-15, S-15

TEN TEC 2991, 2591
UNIDEN (BEARCAT)
YAESU 108, 128, 17

CAMCORDER
CANON
8mm 2000 mah $36.00"
Digital A 1 $45.00
JVvC
Type C $36.00
35 26 PANASONIC

s PVBP80/88 12v 2.3 amps*  $36.00
RCA/HITACHI/MINOLTA
Full size $42.00
8mm @ 2000 mah $36.00
SONY
NP-22 $25.00
NP-77H @ 2400 mah $42.00
ALL BRANDS AVAILABLE
original Panasonic

"ALL BATTERY PACKS—GUARANTEED TO HAVE THE ADVERTISED CAPACITY

BATTERY-TECH, INC.

28-25 215 PLACE, BAYSIDE, N.Y. 11360 FAX 718-461-1978

SEND FOR
FREE CATALOG

DEALER INQUIRIES
WELCOME

40 May 1995/Nuts & Volts Magazine

3800-442-4275 — N.Y.S. 718-631-4275

DISCOVER

Write in 45 on Reader Service Card.

DEC EQUIPMENT WANTED! We are buy-
ing DEC systems, boards, terminals,
drives and peripherals. Also Scientific
Micro Systems (SMS), DSD, Datability,
Dilog, other DEC compatibles, and Com-
puter Output Microfilm (COM) units.
Please call for a quote or fax us your
equipment list. We buy, sell, and trade.
COMPUTER KEYWAYS, 513-847-2300 or
FAX: 513-847-2350.

WANTED MFM Hard drives: Maxtor
XT1085, XT1140, XT2190, Seagate ST 125,
ST 138, ST 251, ST 1110, Toshiba
MK134FA, NEC D3142. Call 714-542-1037
or FAX 714-835-1575.

WANTED TO get in touch with any user
of the 6800 or 6809 S50 bus computer
systems. Including hardware and soft-
ware items. Special interest in SWTPC
6809/S09 system multi-user system. John
J. Fiorino, Box 153, Brooklyn, NY 11209.

WANTED: DEFECTIVE COMPUTER
MONITORS (50-300) VGA OR SVGA,
ANY RMAS, ANY FREQ., ALL SIZES.
714-532-5660, FAX 714-532-3015.

WANTED: IBM PS/2 Model 25 starter
diskette, technical and maintenance
books or any other manuals for this
computer. Send particulars and prices.
Ronald Bauman, 711 Faulkner Street,
New Smyrna Beach, FL 32168-6423.

HP-85, 86, 87, accessories needed. As-
sembler ROM with global files software.
HP 82928A system monitor, BCD and
GPIO modules and manuals. Arnold Al-
len, 423 South Highland, Ada, OK 74820.
405-332-8044.

HEATHKIT WEATHER STATION ID-4001
micro-processor IC, Heath PN 444-23
needed. Arnold Allen, 423 South High-
land, Ada, OK 74820. 405-332-8044.

WANTED: ANY type of C or Basic com-
piler or assembler for the Intel 80860XR
or 80860XP micro processor, also data
books, in circuit emulators, 80860 chips,
boards with 80860 chips. Dan Mathias,
106 Commerce Way, A8, Jupiter, FL
33458. 407-575-1487.

WANTED TO BUY: IBM and Macintosh
computers, printers, hard drives, perip-
herals, CPUs, notebooks, any quantity, in
working condition. Call 714-778-0450.

WE BUY computers and computer parts.
No order too small or too big. We pay the
shipping. Call for a quote at 402-421-3956.
Hours are 1PM to 10PM CST. Call
MSCRC Computers, 3243 S. 13th St.,
Lincoln, NE 68502. We buy computer
stuff.




C/C++ compile

SWiM Motif v2.0

LINUX Operating System On CD-ROM

A UNIX System with extra features for a lot less!!!

Slackware Professional Linux v2.1
3CDROM Set * 570 page Manyal * Ready t0 run from CDROM * X Window
g

A 100% OSF/Motif compatible graphical user interface
X Window Manager for PC’s running Linux.

$57.95

macs * Internet Tools * Complete Source Code
NEW RELEASE $179.95
$34.95

The Linux Bible 2nd Edition

1100 pages of Linux documentation * Includes Installation and Getting Started guides.

A Wide Variety of Products Available from Yggdrasil, Walnut Creek,
InfoMagic, O’Reilly & Associates, and others...

Just Computers! (800) 800-1648 Int’l (707) 769-1648 FAX (707) 765-2447
E-mail: sales@justcomp.com

P.O. Box 751414 Petaluma, CA 94975-1414

For further info about products, send e-mail to: info@justcomp.com (include word “help” in message)

Please inquire about shipping and handling charges

C.0.D. & Visa/MasterCard Gladly Accepted

Write in 46 on Reader Service Card.

WANTED: COPY Il PC enhanced copy
board for IBM. Working condition, with
software. Already have option and regu-
lar versions. Board will have a button/
switch in the rear. 414-458-2705.

WANTED: WORKING Texas Instruments
Omni 800/model 830 printer. Also need
chip pulls 8751H and 8749H. Call CJ
Stafford at 301-419-3189 or FAX: 301-419-
3661.

TEST EQUIPMENT

NEAR NEW Condition, HP 4800A/4801A
Vector Impedance Meter $425 and
HP4815A RF Impedance Meter $600 with
probe, $450 without probe. 3455A 67:
digits multimeter $485, fine condition.
Psitech Plus, 707-745-4804, FAX 707-747-
8277,

TEST CHAMBER 1.2 CUFT (-100°F to
350°F) Thermotron S12 needs work. Call
215-332-0318. Frank. $750. Benchtop.

ENI AMPLIFIERS Buy-sell. Call, 908-280-
0007, Tech-Systems.

IFR 500/500A WANTED. Must be in excel-
lent physical and operating condition.
Ask for Spence Porter, Communications
Specialists, 1-800-854-0547.

SWEEP SYSTEMS, Hewlett Packard
8620C, $450; 8620A, $375. 86242D 5.9-
9.0GHz RF plug in $475. 86290B 2-
18.6GHz + 10bBm leveled, $1,450. WIL-
TRON 610C, 610D, $375; 6130 insert
12.4-18GHz $425, with 30 day guarantee
manuals and scales, will be shipped from
out East Coast facility. Hewlett Packard
8614A signal generator .8-2.4 GHz, $500
8616A signal generator 1.8-4.5GHz $450;
both for $825. New HP Coaxial switch
33311B $65 ea. Call for FAX list of
surplus test equipment. Psitech Plus,
707-745-4804, FAX 707-747-5277.

WE NEED your surplus electronic test
instruments!! 1-800-435-1516 or FAX 908-
280-0111. To: Bill, Tech-Systems.

TEKTRONICS OSCILLOSCOPE 465M-
100MHz. $425. TEKTRONICS SPECTRUM
ANALYZER 491 10MHz to 40GHz $995.
This equipment has been reconditioned
and is in good working condition and is
guaranteed for 90 days. ISA, PO Box
6955, Laguna Niguel, CA 92607. 714-495-
5566 or FAX 714-495-4742.

HP 415E new in box, late model with
option -001 (Battery Operation) $395, HP
11679A 25 ft. Extension cables for HP
8755, 8756 or 8757 Series, new in box,
$50, List price $130. HP 7550A High
speed plotter $395, Tek P6046 FET probe
$595 complete w/all accessories. Weller
TC202 Soldering stations $40 each. Call
Test Equipment Sales, 603-434-2544.

Laser Pointer
only $49.95

Metrologic's pen-sized
laser pointer is the perfect
tool for business presen-

tations or educational

experiments.
(AAA batteries included).
* Laser education kit for
$20.00.

Call now to order!

Add $5.50 shipping plus state
sales tax (NJ, CA, TX, GA, & IL)

1-800-ID-METRO

Metrologic Instruments, Inc.
Coles Rd. at Rte. 42, Blackwood, NJ 08012

Write in 47 on Reader Service Card.

PRINT

TSHINTS - Oamme
FOR FUN PUBLISHING
OR PROFIT!
With your computer!

FAST, EASY with
Heat Transfer Printer Ribbons!

1. Put Ribbon into your printer.

2. Print message or design onto regular paper but print it in a
mirror image. (Print Shop and other programs have this
capability.) o

3. Place paper face down on T-shirt and iron the back of paper
to transfer the image.

Available in red, green, blue, or black at $10.95 each for
the following printers (specify make and colors wanted):
Panasonic 1080/1180/1090/1190/1123/1124; IBM
Proprinter; Epson MX/FX/RX 80/85/86e/1.X800/
LQ500/1.Q510/1.Q570/1.1000; Star NX/NL/ NP10;
Seikosha SP800/1000, Tandy DMP130; Apple
Imagewriter, Citizen 120D/180D/GSX140; Okidata
182/192/320.

$11.95 each for Epson MX/FX-100/286e, LQ1000/
1050, LQ2500/2550/EX800/1000/LQ860, AP3250/
LQ100 Star NX1020/2400/2410/2415/2420,
Panasonic KX-P 2180/2123/2124/1624/1524,
Toshiba P321/351/1340. $5.95 each for Okidata 82/
92/83/93, Gemini 10X/15X.

Available in BLACK only at $10.95 each for Star
NX1000, NEC P2200, Commodore MPS-801

Available in 4-Color Heat Transfer for Imagewriter II,
$12.95; Star NX1000 $14.95; Star NX1020 $23.95;
Star NX2420 $23.95; Star NX2450 $23.95; Citizen
GSX-140 $23.95; Epson LQ2500/2550/EX800/1000
$16.95; Fujitsu DX2100/2200/2300/DL 3300/3400/
3600 $27.95; Panasonic KX-P 2180/2123/2124
$23.95.

HEAT TRANSFER MARKING PENS
Add colors to the computerized design or use alone.
Set/5 Colors (red, orange, yellow, green, blue) wide pens
$15.00, narrow pens $14.00.

HARD-TO-GET
- PRINTER
RIBBONS

Gorilla Banana, Commodore 1525 $8.00; Adam
Coleco $12.00; TI-850/855 $6.00; Centronics 700
Zip Pack $5.00; C. Itoh Prowriter Jr., Riteman
C+/F+ $6.00; Riteman Inforunner $8.00;
Commodore MPS-801 $5.00; MPS 803 $5.00;
Decwriter LA30/36 $4.00; Apple Scribe $4.00;
Mannisman Tally Spirit 80, Commodore 1526
$5.00; Epson JX-80 4-Color $14.00. Printronix
P-1013 $11.00.

QOver 200 different ribbons in stock. All ribbons new, not re-
inked. Fully guaranteed. Order directly or send SASE for
complete list.

Add $2.00 per order shipping. California residents add 7.75% sales
tax. On ribbon orders over $30.00 deduct 10% discount.

H.T. ORR Computer Supplies

249 Juanita Way, Placentia, CA 92670

714-528-9822
L8

rax 714-993-6216

/

e Replaces TNT, TVT,
STEALTH, etc.

e No flash, flicker,
waves or troubles

DEALERS CALL:

It's All We
Carry — But
They’re
THE BEST!!!

S Y NTAX=J The State of the Art in Cable Solution
100°% DIGITAL TRI-MODE PANS

QTY.

800-377-2023
Write in 48 on Reader Service Card.

PRICE

1-800-676-8131

10

50
100
500 =

(Not sold in singles)

(9AM to 5 PM EST)

$45 ea.
$35 ea.
$30 ea.
Call

&

Write in 101 on Reader Service Card.
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ELECTRONIC
MUsIC
KEYBOARD
Fully assembled, these 49-key matrix-encoded
keyboards with full-snzed keys arethe real thing.
If you've ever wanted to build a synthesizer, here
is the main ingredient at a fraction of wholesale.
Manufactured by Matsushita. All units are brand

new. (92C035) $24.95 each
HELPING
HANDS
MAGNIFIER

Ball joints on all angles. Nickel-plated fittings.

Heavy cast iron base. 2X 2.2" magnifying glass.

Alligator spring clips. Locks at any angle.
(93U002) $5.95 each

SCRABBLE
TIMER

Times out one minute after button is pushed.
Four LEDs and beeps of increasing frequency
mark off 15-second intervals. Runs on 9V bat-
tery. (95U006) $4.95 each

VIDEO INTERCONNECT CABLE
Ten feet long with gold-plated push-on “F"
connectors. Professional grade "Recoton

Boa" cable. (95W008) $4.95each
)
BNC CRIMP-ON CONNECTORS

« For Belden 9209 (foil shield RG59 Au). King
#2025-38-9. (CB072)

LARM « For Belden 8281 (low loss video cable 75
CONTROLLER Ohms). King #2025-58-9. (CB105)
RF transmitter Your Choice $1.29 each
used on auto 10 for $9.95
alarms. (95U007)
COLORED
ki e FILTERS
Set of four plastic
AIRPAX colored filters: red,
STEPPER green,  amber,
MOTOR frosted, 2.625" di-
12 Volt, 15%step, . ameter. (952004)
2.125"diameterby "\ $2.95 per set
oDy o i BAD MOTHERS!
( ) PCXT-Type (92C033) 3 for $9.95
$3.95 each
: PCAT-Type (92C034) 3 for $19.95
STKO011
AUDIO POWER
AMP IC
(941018) $8.99
14.5VAC 1A TRANSFORMER each
(95N002)
$3.95 each
CAPACITOR
9VDC, 500 mA Hi Rel 4-24 pF machined air vari-
WALLWART able PC mount capacitor.
With coaxial connector, (92P095)
2.5 x 5.5mm center (+). $1.00 each

(95E016) $4.95 each

WALL WART ASSORTMENT
A random selection of assorted voltages and
current ratings. (94E004) 10 for $14.95

RESISTOR RIOT

1/8, 1/4, 1/2 Watt, power, precision, fixed, ad-

justable, etc. Thousands of pieces. (92P023)
5 Lbs. for $4.95

3% DIGIT LCD PANEL METER

Single 9VDC operation. Setto 300 mV full scale
range, but may be adjusted to three other full-
scale ranges of 20 Volts, 200 Volts, or 500 Volts
DC. Front panel bezel included. New, in box,
with instructions. P/N PM-128. (95L003)

$19.95 each
PHONE FM &@
TRANSMITTER KIT
This small but powerful circuit attaches to a
phone line and transmits the conversation into
the FM band. It uses the phone line itseif as an
aerial. No battery is required since power is
drawn from the phone line. Easily adjusted to
transmit outside the commercial FM band for
greater security. (Kit #16) $12.99 each

STEPPER
MOTOR
1.7 Volts, 3.4 Amps, 1.8°/step, wnh optical
encoder assembly attached to rear shaft. Japan
Servo Co. #KP6M2-020 orequivalent. (95M004)
$14.95 each

RS-232 MIN! TESTER

Latches LEDs to test for DTR, DTS, ID, etc.
Self-contained line powered unit - a handy
troubleshooting aid. (93C016) $4.95 each

:.!'. ’ G

ELECTRIC PISTON
The Electric Piston is an amazing, fully inte-
grated shape memory alloy actuator. Power it
up and this strong, compact device (about the
size of a jumbo crayon) pulls with up to one
pound of force and contracts by 20 mm (0.75
inch) -twenty percent of its length! No compres-
sors or hydraulic fluids, just electricity.

Capable of lifting 45 times its own weight, the
Electric Piston has an incredibly smooth and
silent action. It has built-in protection from over
strain, and mounting holes for easy installation
in your devices. Typical activation requires just
1 volt at five amps for two seconds.
PHYSICAL

Length, relaxed: 100 mm

Length, contracted: 76 mm

Maximum diameter: 9 mm

Mass: 10 grams

Net stroke (no load): 23 mm

Net stroke (450 gram load): 19 mm

ELECTRICAL

Total electrical resistance: 0.2 ohm

Typical power: 5 Amps at 1 Volt

Typical contract time: 2 seconds

Typical relax time: 8 seconds

Typical cycle rate: 6 cycles per minute
THERMAL

Contraction finish temperature (Af): 90° C

Relaxation finish temperature (Mf): 65° C
(3-137) $7.95 each

USED HARD DRIVES
Quantum Q540 - 36
Meg MFM 5%" full-
height. D
(94C025) $29.95
each
Seagate ST-225 Hard Drive
(94C033) $19.95 each
Micropolis 1325 -70 MB, MFM, 5%" full height.
(95C012) $92.00 each

RS232 NULL MODEM ADTER
DB25 female-female. P/N K-12NUMS3.
(94C010) $2.90 each

VARACTOR TUNER MODULE

Tuning range: 88.3 MHz to 108.1 MHz (FM
broadcast band). Toko FTU310B. Basic sche-
matic and pinout included. (95V005)

$9.95 each
éw[' & L]
B0l [ l
= ! (=D 0 l
%@ syt
SYNTHESIZED TUNER BOARD

50-150 MHzapprox. tuningrange, 10.7MHz IF.
MC145155 synth IC and a Mitsumi 407-A26
tuner module. All controlled by a Z8 CPU and
2716. New. Comes with schematic and spec
sheet for major components. (92A027)
$19.95 each

GOBS OF GOODIES!
Studioline Stereotrack !i
Cable TV Adapter
Separates stereo signals from the cable TV
input, feeds TV signals to TV/VCR tuner and
stereo signals to FM (either RF or fixed/variable
level audio). Inside are hundreds of useful parts
which may be removed for audio/RF projects.
Controller board has CPU and socketed
EPROM as well as Mitsumi varactor tuner,
cable/FM separator board, requlated power
supply subassembly, channel selectboard, and
stereo separation output board. Black metal
case, 14" x 10" x 3“. Sold for experimental
purposes only. With documentation. (92V020)
Two for $39.95

TOROID CORE ASSORTMENT

WOW! May contain tape wound, powdered

metal, ferrite material cores, different sizes.
(92N016) 20 for $4.95

& ALLTRONICS

2300 Zanker Road - San Jose, CA 95131-1114
(408) 943-9773 - Fax (408) 943-9776
BBS (408) 943-0622 « 9600-N-8-1 « 24 Hrs. « Internet: alltronics.com
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Minimum Order $15.00.
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Shipping Additional on Al: Orders.
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10-6 M-F - 9-3 Sat.

010595



Basic is from
them. Very little of your
experience with MS-DOS ver-
sions of BASIC will be useful with
Visual Basic. The truth is that Visual Basic is

really an entirely new programming language that

has little in common with MS-DOS versions of the

language. The name “Visual Basic” is somewhat
_ unfortunate, since it is a far more powerful and
_ versatile programming tool than MS-DOS ver-
_ sions of BASIC.

The Heart of Oisual Bdsic:
Objects, Projects, and Controls

Harry Helms

f you're interested in getting involved with

“visual” object-oriented programming

(OOP), Microsoft's Visual Basic is the ideal
place to start. In fact, | consider it to be the
equivalent of a Swiss army knife for

Windows programming — there are better
tools for certain applications (like '
Asymetrix Multimedia ToolBook for
multimedia development or Visual C++
for graphics programming), but Visual
Basic can be used in a pinch for aimost
any Windows programming task. It's
easy to learn, inexpensive, extensible
through custom controls, and has pow-
erful debugging and other development
aids. Although | do most of my current
programming using other tools (mainly
Multimedia ToolBook), if | were stuck
on a desert island and could only have
one Windows programming tool, | would
choose Visual Basic!

It you're familiar with a character-based
BASIC for MS-DOS, like the GW-BASIC or
QBasic supplied with different versions of MS-
DOS, you might be surprised at how different

The key to understanding Visual Basic (or

stand the concept of objects. All of the items you
see in a Windows application, such as buttons,
scroll bars, labels, and graphics, are all objects.
The objects you see are all independent bundies
of data and programming code. A program in
Visual Basic or other visual program-
ming environment does not consist
of hundreds or thousands of lines of
i L v sequential code, nor does such a
Form1 I program execute in a linear fashion
from a “start” to a “finish.” Instead,
visual programs are event driven.
This means nothing happens in a
visual program until something is
done, as when the user clicks a but-
ton or selects an item from a list. The
event does not always have to be
generated by the user; for example,
the expiration of a specified period of
time is also an event. When an event
happens, it generates a message

Visual Basic [run]

This is an example of a text box

' @ This is a radio button
uﬂmannudb—-: You can Hﬁ
add horizontal

Below is a contiol that lets
you select one of the disk
diives on yows PC:

Windows will respond to.

Figure 1 shows some of the
-l objects available in Visual Basic.
T - The window itself is an object called

" any other visual programming tool) is to under- | can be used by those not having a copy of Visual

that the Visual Basic program or

_a form. All Visual Basic programs must

have at least one form, and most have
several. Other common objects include

command buttons, *radio” buttons, list
_ boxes, labels, text boxes, scroll bars,
and graphics. All objects can be asso-
ciated with Visual Basic code that
determines how they respond to differ-
ent events. Figure 1 shows how com-
mon Visual Basic objects look.
Objects have various properties.
Properties are attributes of the object,
including such things as its color, its
size, its location, the name it is referred
to within Visual Basic, type font, and
color of any text appearing within the
object, the text of any caption appearing on
the object, whether the object is visible within a
Visual Basic program, whether a border sur-
rounds the object and the appearance of that bor-
der, and whether the object is functional, or
enabled, on a form. The initial properties of an
object are set by using menus while creating a
Visual Basic program and can be altered during
the program, if desired. For example, the color of
an object and whether it is visible can be altered
by events occurring during the program.
A Visual Basic program is known as a project.
A project consists of all forms, objects, and other
files necessary to make a Visual Basic program
work as intended. As you add more forms and
objects to a Visual Basic project, a separate “pro-
ject window” in the Visual Basic development
environment will keep track of those various
forms and controls. When you've finished your
programming, you can produce an executable file
(one carrying an .EXE suffix) so your software

Basic on their Windows PC.
To distribute Visual Basic applica-
tion programs to users without Visual
Basic on their PC, you need to
include a “run time” file for Visual
Basic along with the .EXE file for
your program. The “run time” file is
actually a dynamic link library (DLL)
file (as discussed in last month’s col-
umn). A DLL is a collection of sub-
routines designed to let your applica-
tions program interface with
Windows. The current “run time” file
for Visual Basic is known as
vbrun300.dli, with the “.dli” suffix indicating it is a
dynamic link library. All this might seem compli-
cated, but Visual Basic comes with a tool called
“Set-Up Wizard.” This tool prepares your applica-
tion for distribution by converting all of your pro-
ject's forms, objects, and files into a single .EXE
file, adding the necessary “run time” file, and
automatically including a simple installation pro-
gram to let users pamlessly install the application
on their PC's hard drive.

Once an object has some ‘“intelligence”
added to it through Visual Basic code, it becomes
a control. A control is anything that can be placed
on a form, even if it is not always visible to users
(like a timer control). Controls are identified by file
names ending with a .VBX suffix. Several controls
are supplied with Visual Basic, and a cottage
industry has sprung up around the creation of
additional controls. Through these so-called “cus-
tom controls,” Visual Basic’s capabilities can be
greatly extended. Among the custom controls
currently available are complete spreadsheets,
animation routines, text editors, data encryption
and decryption tools, and a wide array of data-
base access and manipulation controls. Custom
controls are usually stored in a DLL and can bej
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Microsoft Visual Basic [design)

Micresoft Visual Basic [desig
dow

other

used like any other Windows subroutme ina

DLL.

trols, custom controls are typically created
using C or C++ and can also be used by
visual programming tools like
Microsoft’s Visual C++ or Borland’s Delphi.

. We'll discuss the entire subject of custom

controls in greater detail in a future column.)

Figure 1 shows some of the controls that
come supplied with Visual Basic. As you can
see, a rich variety of controls are already
available. All of these controls have proper-
ties that you can define and the behavior of

all controls can be determined through Visual
‘Basic code you can write and “attach” to

each control.

 Oisual Basic in Action

Since Visual Basic is “visual,” the best way
to understand and appreciate its advantages

is by looking at how we can develop a real
. application in Visual Basic. ,
When you faunch Visual Basic from

W’ndows, you'll see a screen display similar

- o that shown in Figure 2. This is the “devel-

opment environment” in which you create

' Visual Basic applications. You start with a
_ window, which is called a form in Visual

Basic. Notice that the form has a caption,
“Form1.” At the top of the form is a tool bar
providing drop-down menus used to save,
run, and debug Visual Basic programs. To

_ the left of the form is a vertical tool box con-

sisting of two columns of tool icons. By point-
ing to one of the tool icons and double-click-
ing, you can place a command button, list
box, text box, radio buttons, a label, etc., on
the form. You can also draw simple graphics
using the appropriate tool icons or draw a
container to hold graphics prepared using
other software. To the upper right of the form
is a project window. The project window
keeps track of all the forms and custom con-
trols used in your project; you can see many
of them or their code by double-clicking on
the desired form or control. (Note that a cou-
ple of controls, CMDIALOG.VBX and
GRID.VBX, are automatically part of any
Visual Basic project.) Finally, there is a prop-
erties window to the lower right of the form.
Since the only thing you see at the moment is
Form1, the properties listed are those
belonging to it. By clicking and dragging with
your mouse, you can re-arrange the tool bar,
tool box, and various windows as you desire.

Note there is a grid pattern on the form.
This is supplied to aid you in placing and
aligning various controls on the form for a
pleasing appearance. The default back-
ground color of a form is white. Let's suppose
you want to change this. Using the scroll bar
at the right of the properties window, find the
“BackColor” (background color) item. Point to
it and click once; the item will be highlighted,
as shown in Figure 3.

When you double-click on the “BackColor”
item, you will see a palette of different colors
appear, as shown in Figure 4. When you see

| the color you want, point to it with your

mouse and double-click. The result is shown
in Figure 5; the background color is changed

(While we're on the subject of custom con-

to the one you selected from the palette. Take a
look at the alphanumeric code opposite the
“BackColor” item in the properties window of
Figure 3 and 5. These codes represent the differ-
ent background colors seen in Figures 3 and 5.
You can change the background color of a form
while a program is executing by writing Visual
Basic code to change the alphanumeric code.
One of the properties of a form is the caption
that appears on it. So far, it's been simply

 “Form1,” as shown in previous illustrations like

Figure 5. It's simple to change the caption on our
form using the properties window. Figure 6 shows
how this is done. You can scroll the properties
window until you reach the “Caption” item. When
you double-click it, you will see the default caption
(“Form1”) displayed on the line at the top of the

. properties window. You can edit this line like any

~other text, including cutting and pasting text. In
this example, let’s cut “Form1” from the line and
type in “Visual Basic Example in its place. When
we do so, the new captlon appears at the top of

’ the form, as shown in Figure 6.

lz)rmng I-)cfaal Code

So far, we've seen how easy it is to get a
Visual Basic application to “look” the way we want
it to. But how do we actually program in Visual
Basic?

Perhaps the most commonly-used control in
Visual Basic (other than a form, of course!) is the
command button. A command button is an area,
Iookmg like a pushbutton, that will cause some
action to take place when it is clicked or otherwise
activated. It's easy to place a command button on
a form. All you have to do is point to the command
button icon in the tool box, double-click, and a
command button appears on the form. Figure 7
shows this process. The command button icon is
the third one from the top in the right column of
the tool box; note that it is highlighted to indicate
it has just been clicked. The command button will
appear in the middle of the form. Note that the
properties window has now changed; it is a prop-
erties window for the command button. You can
switch back to the properties window for the form
by clicking once on the form. To switch back to
the properties window for the command button,
click the command button once.

A command button needs some Visual Basic
code before it can do anything useful. To “pro-
gram” the command button, double-click it. When
you do, you'll see a code window, like the one in
Figure 8. At the top left of the window, you see the
name of the object (“Command1” in this case) the
code will be “attached” to. At the top right is a
drop-down box of the different events that could
cause execution of the code. For a command but-
ton, the default event is a click. However, Figure
8 shows the full drop-down menu and all the pos-
sible events you can select to cause execution of
the code. This wide variety of possible events is a
very powerful feature of Visual Basic.

The code window will supply you with the
opening and closing lines of code for the event
you want the control to respond to. Each event is
a subroutine (“Sub”); this is in keeping with the
design of Windows, in which all Windows pro-
grams — like Windows itself — are nothing more
than collections of independent, event-selected
subroutines. In Visual Basic, subroutines are
known as procedures. In this case, the opening)
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Microsoft Visual Basic [desig

sage and caption Messag

Microsoft Visual Basic [design)

Sub Commandi_Click ()
i

MsgBox “Hello Muts & Uolts Readerst™, a8,

“Message Box Example™

Microsoft Visual Basic [design)
le Edit Yiew Run Debug OQOptions Window Help

Sl .Commanm Cﬁck ( )* indicates the
 code that follows is a procedure execut’ *

when command button

_ clicked. The “End Sub’” line ma
 end of the subroutine. Visual Basic proce-
_dures (subroutines) are not called from a

main program, as in GW-BASI

'character-on_ented languages; ther
“main program” in Visual Basic. Perha

best way to think of a Visual Basic program is
independent

 a large collection of smal

grams that can work toge

_cate wnth each othar

familiar part of any Windows application;
isplay information and require i

_click an “OK” button before pxecahé : of"the

application can resume. Mes

“one of the controls supplied with
_ and available to all Windows appﬁcatmns
_(like Visual Basic). We don't have to program |
_the look and functionality of a message box
in Vtsual Basic. lnstead ali we riead to do is

then retumn a message box with that informa-

tion to our Visual Basic application
Figure 9 shows a line of Visual B

~ we could enter to display a messag box.
“MsgBox” tells Windows to return a message

box when this procedure is executed. The

first line of text in double quotes following

MsgBox is the information we want displayed
in the message box. The number 48 following

the first set of quotes is a code that tells |

Windows what symbol or icon (it any) we

want displayed in the message box. In this
. , the “48" code will cause an exctamatton

pomt to be mciudgd second ne of text

indow after entering this line of code.

v Suppose we want the command button to
be in a different location on the form. We can
move any object on the form by pointingto it |

and holding the mouse button down as we
move it around. Figure 10 shows the original
position of the command button and a rec-

tangle representing the command button.

The rectangle represents the new position of

the command button. When the command

button is in the desired location on the form,
release the mouse button and the command
button will now be located at the new posi-
tion.

The default caption for the command but-

_ton is “Command1,” which is not very infor-
~ mative for users. To change it, w

select the Capbon item. We can
the new caption in the space provided at the

top of the properties window, as shown in

Figure 11. Notice that we place an “&” sym-

bol at the start of the caption. The “&” symbol
__means the user can press the “Alt” key plus

the first letter of the caption (“P” in this case)
and accomplish the same result as clicking
the button with a mouse. Letting users

~ access a button from the keyboard is a good
feature to include in case the user doesn’t |

have access 1o a mouse, whgch is often true for.

| current size of the button. However, it's easy to
re-size the button. Note in Figure 12 that the but-

| ders. The doté are sizing “handles.” To change
| the size of a button (and many other objects in
 Visual Basic), point to one of the sizing handles,

_ “drag” the vertical or

| the desired position, release the button. A re-
| sized command button that “fits” the caption is

| shown in Figure 12.
e boxes are a

 will be the display shown in Figure 13. The appli-
respond to. By the way, the elements of the devel-

| visible in any final version of an application you
’ ,would d:stnbute to oth

_keys together. The message box with our desired
_information and caption is displayed; the excla-
_ mation point is also included. When this message

_ed until the user clicks the “OK” button on the
\ message ‘box. When that happens, the display
_again looks like that shown in Figure 13. Message

_used to alert users that certain actions cannot be
 action is not possible.

| mation point and want something more emphatic,
like a stop sign. Figure 15 shows how this could

| sage, caption, and symbol we desired.
' ONE LINE of Visual Basic code to do so.

vral single line used in this example.

notebook computer users.
Our new caption is too long to fit within the

its vertical and horizontal bor-

click, and hold the mouse button down as you
vert horizontal border to re-size
the button. When you've moved either border to

Now it's time to see our application in action.

o run the program, we go to the “Run” menu in
the tool bar at the top of display and select the
“Run” item from the dmp-down menu. The result

cation is “running,” even though nothing seems to
be happening; it is awaiting an event it can

opment environment (like the partially visible pro-
ject and properties windows at right) would not be

shows ‘what happens when the
user chcks the button or presses the *Alt” and “P”

box is displayed, execution of the program is halt-

boxes are often used to alert users to certain
information or to caution them before taking cer-
tain actions. For example, message boxes can be

reversed (like deleting a ﬂla) or that some desired

Let's suppose that you don't like the excla-

be done. All that's necessary is to change the
number code to 15. When you do this, the result
is shown in Figure 16.

Somefl)ing- Incredféfe

At this point, we should stop and reflect on
something incredible.

Here's what we did in our example: we put a
window on screen, changed its background color,
gave it a caption, put a command button on the
window that can be accessed by the mouse or
keyboard, gave the button a caption, moved the
button to a desired location, created a procedure
where a message box can be called from
Windows, and that message box had the mes-

We did all of that, and we had to write just

One line of code. That's all. To do an equiva-
lent Windows program in a character-based ver-
sion of C or Pascal would take hundreds of lines
of code and at least a couple of days of serious
effort. And those hundreds of lines of code would
be tough to write and debug, a contrast to the triv-

_This is wﬂat the software revolution | dis-
i { umn Is all about. If
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SOFTWARE WIZARDR

_In the early days of microcomputers, the abil-

@ Hello Nuts & Volts Readers!

Figure 14

to 40 characters long. Variables don't have to

Figare 15]

Microsaft Visual B

. Hello Nuts 2 Voits Readers!

g to develop with character'based

'programmmg tools, you're dead. There’s no

way you can be as productive or develop

_applications as rapidly as someone using a
 visual programming tool. Back in 1992, the
__ ability to write C code that drew windows and

called message boxes from Windows was a
hot, in-demand skill. Today, that “ability” is

Basicl
This progression really isn’t that surprising.

ity to program in the assembly language of a
specific microprocessor (like Apple II's 6502)
was all-important in developing applications.
When the first compilers (like Borland’s Turbo
C and Turbo Pascal) became available,

-assembly language programming gradually
- became a niche specialty. Now the process is
. {)ea ting itself as character-based program-

m ing Iang ‘

uages give way to visual ones.
_ If you're not spending a big chunk of your
programmmg time these days pointing, click-
mg, ‘and dragging instead of writing code,

_ you're probably doing something wrong.

. Speccf" ications” of l)lsaal Basic

- While Visual Basic does a lot of the “dirty
- work” of programming for you, it is still a full-
featured programming language. You'll have

= | to put some time and effort into mastering all

of its features and learning how to apply them
to programming tasks.
_ Variable names in Visual Basic can be up

be declared before use (although they can
be, and good programming practice calls for
doing so). Variables can be local (recognized
only within a single subroutine) or global (rec-
ognized by and available to any subroutine
on any form). Data types for variables include
integer, long integer, single precision real,
double precision real, and string. Two specnal
data types unique to Visual Basic include cur-
rency (8-byte numbers with a fixed decimal
point) and variant, which can hold double
precision and string values. You can define
your own data types as needed. Arrays of
variables can be declared.

Visual Basic includes several control struc-
tures, including /f. . . Then statements, If. . .
Then. . . Else statements, Select Case

‘Statements, and Do and For loops. There's

even a Go To statement that you can use
within a procedure. Control structures can be
nested and procedures can contain other
subroutines that can be called as necessary.
Visual Basic has a full set of arithmetic and
logical operators along with mathematical
functions such as Sgr (returns square root),
Rnd (generates random numbers), Atn
(returns arctangent), Cos (returns cosine of
an angle), Sin (returns sine of an angle), and
Tan (returns tangent of an angle). There's
also several string manipulation functions
allowing string comparison, formatting, taking
or adding characters to strings, converting
from upper case letters to lower case and
vice-versa, and comparing two strings.

Visual Basic supports dynamic data

E | exchange (DDE) and objecting linking and
| embedding (OLE). DDE is a method by which

nothing special; it's built into tools like Visual

Visual Basic apphcaﬁons can commumcate with
other Windows applications; for example, a Visual
Basic program could share data with other
Windows applications, like databases. OLE lets
you set up interactive links with other Windows
programs. Using OLE, you could link a Visual
Basic application to another Windows application
like Microsoft's Excel spreadsheet or Word's word
processor. Your Visual Basic application could
import part of an Excel spreadsheet or text from a
Word document and display it. If the spreadsheet
or document is changed, then your Visual Basic
application would automatically display the updat-
ed version. There would be no need to specifical-
ly import the new version; OLE automatically
transfers the new version to your application. You

_ can also manipulate such imported versions from
‘within your Visual Basic application.

Visual Basic gives you access to Windows
features like the clipboard. You can also make
calls to the various Windows DLLs, as well as
custom DLLs.

Visual Basic does have some real shortcom-
ings, however. Visual Basic programs do not exe-
cute fast enough to make it a suitable develop-
ment tool for applications involving high speed
graphics, like games. Visual Basic does not allow
the degree of control over the PC hardware that
C or an assembly language does. And Visual
Basic'’s supplied graphics creation tools are prim-
itive, although these can be worked around by
importing graphics created with applications like
PC Paintbrush or through custom controls.

(s Oisual Basic For You?

Probably so. Visual Basic is the easiest visu-
al programming tool to learn, yet it is capable of
generating truly useful applications that can be
sold commercially. Visual programming is defi-
nitely the wave of the future, and Visual Basic is
a great way to get started in it. Visual Basic
comes in two versions. The standard edition is
less expensive and contains all of the features
discussed this month. The professional edition is
more expensive, but contains numerous useful
custom controls and tools for professional soft-
ware developers. Both versions come with effec-
tive interactive tutorials.

A more powerful visual programming tool
from Microsoft is their Visual C++. | wish | could
say this tool makes C++ programming simple, but
that's not true; it makes C++ less painful.
However, it does relieve you of the drudge work
of writing repetitive lines of code to create win-
dows, buttons, and other common objects while
giving you the full power of C++. If you are willing
to put forth the effort necessary to master C++
and are interested in professional-level software
development, Visual C++ is worth the investment
of your time and money. _

Borland has finally entered the visual pro-
gramming market with Delphi. Delphi should have
been called “Visual Turbo Pascal,” as that is what
it essentially ist While | haven't used this product,
users of Borland's character-based versions of
Turbo Pascal tell me it's great, so you should look
carefully at Delphi if you have some experience
with Pascal.

But regardless of which visual programming
tool you decide to go with, the message is clear:
The programming world of the future will be a
visual one. Adapt or diel NV j
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[#80 TEST EQUIPMENT cont. ]

TEST EQUIPMENT Sale: HP 141T, 85528,
$1,600; HP 141T, 8552B, 8555A, $2,200;
Tektronix 7603, 7B53A, 7A26 X2 $650; HP
8690B, $250; 8694B, $200; 8695A $200;
8693A $200; 8692A $200; Frequency
counters HP 5340A $900; Systron Don-
ner, 6245A $1,500; HP 5326A $200; HP
5327B 50MHz counter, timer DVM, $250;
HP 5328A op 10,30Hi stab osc, 520MHz
$400; HP 5328A opt 31,40; 1.2GHz coun-
ter $500; HP 5303B, 5300A 500MHz coun-
ter $200; HP 5257A xfer osc 50MHz-
18GHz, $300; HP 8410B, $300; HP 8411A
opt 018, $500; Gould 260, 6 channel Chart
Recorder $600, Gould 220 2 channel chart
recorder $250, Shibasoku, AS953B, MPX
TV sound Multiplexer $400; Weather
Measure 40010 Solar radiation recorder 7
day, $200, Marconi TF2300B, AM-FM
modulation meter, 4-120MHz, $250, A-
Comm Electronics, 303-290-8012. FAX
303-290-8133.

TEKTRONIX 1240A logic analyzer $1,500,
9129 DAS logic analyzers $1,000 ea., HP
1980 scope $1,500, Rockland 500kc spec-
trum analyzer $500. 818-352-6619.

§379Y (459 *]

HIGHEST ACCURACY of any counter/
timer known. This HP 5328A with high-
stability oven oscillator gives you
.000,000,03% stability; that's only .15Hz
at 500MHz! The 500MHz option has a 15
millivolt sensitivity and is usable up to
999MHz at higher levels. Excellent condi-
tion. There is nothing better than this for
only $495! They are going fast. Gary,
N6ZD, 408-385-0301, FAX 408-385-0261.

TEKTRONIX PLUG-INS 7B53 100MHz
hor. $100, 7B92A 500MHz hor. $295, 7A16
150MHz sgle vert. $95, 7A18 75MHz dual
vert $85, 7A24 400MHz dual vert. $395,
7A26 200MHz dual vert $195, 7A19
600MHz sgle vert $250, 7D15 Univ Ctr
225MHz $425. TG501 Time Mark Generat-
or $575. DC503 100MHz Univ Counter
$225, SC501 5MHz Oscilloscope $95.
Lehman Scientific, 717-252-4211, 717-244-
7540.

TEK 501A Function generator, like new
$300; Scope probes TEK P6122 two in
sealed package, both for $60. 415-244-
9254.

LAFAYETTE MOD. 76106 six channel
datagraph chart recorder with manual,
$295. GBC Electronics, Blountville, TN.
Ph 615-323-2976.

SELECTIVE VOLTMETER, HP 3581C
clean, quaranteed $495. Gould Brush 220
2 ch oscillograph with alum. case and
acc. $475. Technologies West. 503-267-
6064.

TEKTRONICS OSCILLOSCOPE 465M-
100MHz. $425. TEKTRONICS SPECTRUM
ANALYZER 491 10MHz to 40GHz $995.
This equipment has been reconditioned
and is in good working condition and is
guaranteed for 90 days. ISA, PO Box
6955, Laguna Niguel, CA 92607. 714-495-
5566 or FAX 714-495-4742.

SIEMENS LEVEL oscillator W2008
200Hz-18.6MHz $365. Dexis, 612-944-
7670.

HP 5328A $200, HP 5328A + oven oscil-
lator + 500 MHz direct count + HPIB
$500, with DVM add $50. Gary, 408-385-
0301.
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Electronic

RirCrioNios
1270 E Broadway # 113, Tempe AZ 85282

® Miniature photo batter dy
mounts right on circuit boart
(Included with kit)

® Tunes 88-108 MHz.

®Up to 1/2 mile range.
@ Sensitive 2 stage audio amplifier,
picks up sounds at the level of 2
whisper..

MICRO-MINIATURE FM TRANSMITTER
Including the battery, this is the Worlds smallest FM
transmitter. Use with any FM broadcast receiver.
to mble uses pre-assembled circuit board.

@ Smallest FM transmitter
anywhere!

amplifier.

@ Sensitive, rlcks up sounds
at the level of a whisper.

Worlds smallest FM transmitter. Use with any FM
broadcast receiver. Easy to assemble, all chip com-
ponents are pre-assembled to the circuit board.

@ Transmits at 143 MHz

o Up to 1 mile range.

© Miniature photo battery
mounts right on circuit
board. (Included with kit)

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

CRYSTAL CONTROLLED TRANSMITTER
This s the Worids smallest crystal controlled FM trans-

mitter. Transmits to any scanner type receiver. Easy to
assemble, uses pre-assembled circuit board.
XTL1000 E-Z KIT ... ;
®Smallest Phone transmitter

anywhere!
@ Tunes 88-108 MHz. )
®No batteries required, powered

by phone line.
®Up to 1/4 mile range.
oAnach to phone line angvmete

in house, even inside phone
SUPER-MINIATURE PHONE TRANSMITTER
Worlds smallest FM phone transmitter. Use with any
FM broadcast receiver. Easy to assemble, all chip com-
ponents are pre-assembled to the circuit board.

BUY WITH CONFIDENCE

- 30-DAY REFUND POLICY

- TECH SUPPORT NUMBER
(602-894-0992)

®Uses sensitive microwave
transistor amplifier.

®Covers 1 to
2,000 MHz.

@ Compact hand
held unit.

®Includes miniature loud sneaker for audio
indication of detected signals.

SUPER SENSITIVE BUG DETECTOR
When the XBD200 intercepts a signal in the 1 to 2,000
MHz range, it emits a growl that increases to a h
pitched squeal as the signal strength incre

XBD200 (C) Ki
OUp to 1 mile

oo

oUse wum any FM broadcast receiver.
®Hear every sound in an entire house!

MINIATURE FM TRANSMITTER
The XFM100 has a super sensitive microphone and is]
capable of picking up sounds at the level of a whisper|
and transmitting them to any FM broadcast receiver.

e Powerful
slage aumo

t XSP250 (E-2) Kit....

© Digital voice changing: h ® Digital voice chany
to male, adult to child, child to adult.

® 16 levels of voice masking.

@ Button for normal operation.

© Complete anonymity @ Connects between
on all calls. handset and phone.

o Not a kit, fully
assembled.

VOICE CHANGING ACCESSORY

XFM100 (C) Kit

male to female, female @ Transmits a continuous beeping tone.
to male, adult to child, child to adult

@ Use with any modular phone.
© 16 levels of voice masking.

®Adjustable o,

from 88 to £ e

108 MHz.
[®Up to 1 mile

range. =
®Works with any FM broadcas( receiver.
| Operates from battery voltages of 3 to 18 Volts.

TRACKING TRANSMITTER

STOP THOSE ANNOYING TELEPHONE CALLS! Sound | Measuring 0.7 by 24 inches, the XTR100 is ideal for

OUninlegggled coverage of
800 to 950 MHz.

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

®Built in output
level monitor for

tuning.
®|deal for use with

WE ACCEPT VISA,
MC, MO, COD

® Tran: igh quality stereo =
to any FM stereo receiver.

quick and easy ’zk

use in locating lost mode! rockets, bicycles, automo-
biles, games of hide and seek, and contests.

XTR100 (C) Kit
®Dial your phone num an)

wherz andpl =

the sounds mscde <

your home
®Two digit Touch "%

Tone code for secure

operation.

TELEPHONE SNOOP

The fatest in home or office security. Dial home from|
any other telephone, enter a two digit security code,|
and I|slenloalllhemmdmnywrhome Automati-
. Jcally tums on without ringing the bell, waits for code,

TOLL FREE ORDER LINE Bl Sl nly
1-800-336-7389

ASK FOR FREE CATALOG OF OUR PRODUCTS

XANDI ELECTRONICS
BOX 25647
TEMPE, AZ 85285-5647

Write in 113 on Reader Service Card.

HEWLETT PACKARD MD 8673D synthe-
sized signal generator $26,500. HP
11713A, 8497K. 8494H. 355C.
355D. G382A. X382A. HP 86632B AM-FM
modulator section. Hughes 1277H TWTA.
EIP.575. Austron 2100F. Krohn-Hite DCA-
10 amplifier. Call for complete list. 517-
876-6666, FAX: 517-876-6363.

TEKTRONIX TDR S. Completely recondi-
tioned, calibrated with manual 30 day
warranty. Model 1503 complete $2,350 3
available. Psitech Plus, 707-745-4804,
FAX 707-747-5277.

HP 8640B $1,900 512MHz signal generat-
or, HP8640B Opt. 02 1024MHz version =
$2,900. Tech-Systems 1-800-435-1516.

b o

THIS LOW cucun Ioadmg SCOPE
PROBE produces a 60dB SPECTRUM
ANALYZER display on your inexpensive
scope. Excellent EMl/compliance tool.
Request Technical Tips for line conduc-
tion, field strength, and current probe.
255 Spectrum Probe 30KHz to 2.5MHz
$279. 107 Probe 1 to 100 MHz $249 ($279
extra shielding). Accessory Current
Adapters: I1A5 $19, IA7 $29. SMITH DE-
SIGN, 215-661-9107, 207 E. Prospect Ave.,
N. Wales, PA 19454.

TEKTRONIX EQUIPMENT Sale: Tektronix
109, pulse gen $100; 1410R NTSC gen
with SPG2, PSG1, TSG2, TSG3, $900; 147
NTSC gen $600; 310A DC-4MHz scope
$90; Tek 422 15MHz scope $200; Tektro-
nix 465 100MHz dual chan $450; Tek 603
XY storage, $250; Tek 603A XY storage
$250; Tek 634, video monitor, $250; Tek
7403N 60MHz 3 slot frame, $200; Tek
7603 100MHz 3 slot frame, $250; Tek
7633R 100MHz multimode storage, $450;
Tek 7704A 250MHz four slot frame, $300;
Tek 7834 400MHz storage, $900; Tek 7904
500MHz storage, $500, Tek 7A11 250MHz
with probe $500; Tek 7A13, $300; Tek
7A19 600MHz $300; Tek 7A22, 1MHz,
CMMR Amp $300; Tek 7A24, $400; MHz
dual trace $300, Tek 7A26, $200. Tek
7A29, $600; Tek 4 ch 350MHz amp. 7A42
$600; Tek 7B10 $300; 7B15 $250; 7B50
$150; 7B50A $150; Tek 7B53A $150; 7B70
$150; 7B71 $200; 7B80 $200; 7B85 $250;
7B87 $350; Tek 7B92A, $350. A-Comm
Electronics, 303-290-8012. FAX 303-290-
8133.

WE TAKE TRADES ON NEW EQUIP-
MENT PURCHASES. FOR SALE: Hewlett
Packard 86222A plug-ins, new in sealed
HP box with dial scale and manual. $950
each. Cushman CE-50A units taken in on
trade, some with tracking. $800 each.
WANTED: IFR 500A, RYCOM 6040, 6041.
Cushman CE-24A WE BUY: HP, IFR, TEK,
EIP, MOT. Phone, 601-863-1430, FAX 601-
868-0133.

Dehcn Electronics

Millions of Chips, Transistors and
Electronic COmpomnh in Stock!
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In addition to these ies, we have millions more

roids, LEDs, mmmﬁ"mmm
surplus equipment in stock. Call or write for a complete listing

Gigantic Surplus Buy-Out, PRICE BLOW-OUT!

Vinyl Notebook Bag Large Laptop
black with black nylon with
inside 2 2zippered
pockets inside pockets

9x12x2 inches $9.99 12x14x6 inches $7.95
Tmmﬂmdﬂ: MINIMUM

o Mol at s
uwmuu'w&&w ssu:&amu w.wm
UPS ground i mssmmn pe o -2nd Day Ai-
$8.50 1st. b, + 1.50 each add. - - Nes Doy A $17.00 . b4 250 ach
e Mostordrs shped wihn 0D add $5.00)
mmm&sxw:’az"ruw-m;nﬁm
All prices and availabliity are subject to change without notice
Debco El 4025 Road, OH 45209
Orders, 1 1(513) 531 4499 ad #4450
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CABLE TV
DESCRAMBLERS

Best Wholesale Prices in the U.S..

(GET YOUR CATALOG OF HUNDREDS OD

(=S

L\\) Q.

_LASERS CAN BE USED FOR:
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(909) (909)
FAX-ON-DEMAND SYSTEM (909) 278-1225

@A&& ﬁ@@ MOURIEREECANI©OE,

Write in 53 on Reader Service Card.

“* QUALITY COMPU l‘FR CO\IP()\E\TS =

OD
WE STOCK IT ALL ...

W/ 256K CACHE

2 BIT VESA VIDEO &

VESA IDE I/0 CARD
WITH CABLES & SOFTWARE
NLY .... $ 249.00

250 MB CONNOR TAPE DRIVE
ONLY seee s 389.00

ALL PRODUCTS ARE 1ST QUALITY FACTORY
NEW & FULLY WARRANTIED.

SAMSUNG]| WE Do NOT CARRY ANY REFURB OR USED

GOODS. CALL FOR OUR COMPLETE PRODUCT
LIST. DEALERS WELCOME - TERMS AVAILABLE.

. CPUs, MEMORY, COMPLETE & BAREBONE SYSTEMS

B W C COMPANY, INC.,

PHONE :

(803) 764-0474

FAX: (803) 824-0278

DEALERS WELCOME ... TERMS AVAILABLE ... CALL FOR FREE PRICE LIST

Write in 65 on Reader Service Card.

TEKTRONIX NTSC Vectorscope 520A,
$995/offer. Dexis, 612-944-7670.

SELL: HONEYWELL 1858 Visicorder

$900; GR1987 sound level calibrator $90; .

Winslow ZM21B meggar $125; Systron
Donner 6153 3GHz counter $300; Nation-
al HRO-500 HF receiver $500; HP 740B
$300; HP 740A $250; HP 141T $500; HP
8553B $500; HP 8552B $650. Send for test
equipment sales list. A-Comm Electron-
ics, 7198 S. Quince St., Englewood, CO
80112. 303-290-8012. FAX 303-290-8133.

NEW REPLACEMENT RF PROBES FOR
BOONTON 91/92 RFVMs, $65 ea. HP
86114s and 8616s, excellent condition,
$500 ea. BWO for HP 8551, 2 to 4 GHz,
$75. Many RF transistors and modular
amplifiers, new, to 15W/1GHz, $2 to $10
ea. Bob Dixon 719-548-1200 X205.

TEKTRONIX OSCILLOCOPE type 564B
storage, engine, 4 channel witest leads,
case, camera, case, $500 or will trade for
used 386 color laptop or notebook. No
manual. William C. Hickerson, 10419
Glenkirk, Houston, TX 77089. 713-484-
1405.

FLUKE TEST equipment; Fluke 80K, High
voltage probe $80; 893A, Diff AC DC VM
$150; 8010M, $100; 8010A $150, 731B
Transfer std, $300; Fluke 382A Voltage
current std, $300; 1920A 520MHz counter,
$250. A-Comm Electronics. 303-290-8012.

TEKTRONIX 453 Scope 50 MHZ, solid
state $295. Gary, 408-385-0301.

SELL: HUGHES 1406 5 watt solid amp
500-1000MHz, $400; HP X375A,
$150; H375A $100; Kikusui COS6100M,
100MHz dual channel scope $450, Knopp
P-S000 Precision standard transformer,
$400, MECA 700-M031 dual directional
couplers, $50 ea, MB M6 vibration meter
and probes, $100, HP 8620C, 8624A,
2-8GHz sweeper, $1,400; HP 3586B 50Hz-
32MHz Frequency selective vm, $1000;
HP 3746A, $2000; HP 805C slotted line
5-4GHz, $200; A-Comm Electronics, 7198
S. Quince St., Englewood, CO 80112.
303-290-8012.

BUY AND SELL late model test equip-
ment: HP, Fluke, Genrad, Tek and Wavet-
ek. Call Dennis at G P T E Surplus,
408-749-9805, FAX 408-749-9806.

FEITEK PROVIDES repair, calibration
and certification on many makes of test
equipment. We also have a large selec-
tion of used equipment. Send large SASE
envelope for list. VISA and MasterCard
accepted. Feitek Inc., 2752 Walton Road,
St. Louis, MO 63114, 314-423-1770.

HP 334A $595. Gary, 408-385-0301.

TEK M577D2 CURVE TRACER with 177
Test Fixture, 10 adapters and manuals.
Mint, $875; EIP M331 18GHz FREQUEN-
CY COUNTER with 1MHz resolution
$345; HP 8557A SPECTRUM ANALYZER
plug in, $285; HP 432A POWER METER
cable and 478A Thermister Mount, $285.
Call: “Charlie” 407-254-6775.

SELL: FAIRCHILD TRF-14, Tunable rejec-
tion filter $500; HP 3403C, $300; Scientific
Atlanta 410-428 Telemetry receiver 1.6-
1.7GHz, $2000, HP 59308A Timing gener-
ator, $200 HP 8742A 2-12.4GHz Reflec-
tion Test Unit, $400; HP 3550B Transmis-
sion Test Set, $400 Send or call for test
equipment sales listing. A-Comm Elec-
tronics, 7198 S. Quince St., Englewood,
CO 80112. 303-290-8012, FAX 303-290-
8133.

HP 1725A $695. Gary, 408-385-0301.

POWERTRONICS Multi Channel Disturb-
ance Analyzers, compare to BMI & Dran-
etz, all types of different models to fit
your application. Call TEST EQUIPMENT
SALES, 603-434-2544, for information,
your authorized POWERTRONICS Distri-
butor.

TEKTRONIX OSCILLOSCOPE sale 4-OS/
245 (7603N) 100MHz with 2 AM6565
(7A15) vertical amplifiers and 1 TD1085
(7B53) time base $165 ea. 464 storage
oscilloscope 100MHz $525, R7704 main-
frame 175MHz $125, 10 1106 battery
packs $25 ea. after 5:00pm EDST, BOB
717-429-1971.

WANTED: TEST equipment One General
Radio Co., “Vacuum-Tube” bridge type
561-A, B, C, or D with adaptors and
manual. These bridges were mostly pro-
duced in the 1940's. Call collect Charlie
Lauter, 305-252-0163.

TEK 455 with battery pack $395. Gary,
408-385-0301.

TEK 485 oscilloscope 350MHz $875. De-
xis, 612-944-7670.

TEK SALE: Tek 2336 100MHz scope $750;
Tek 466DV44 100MHz storage $850; Tek
AM 503 current probe amp $550; Tek
TM501 mainframe $200; Wav 166 pulse/
function gen. $900. Call Dennis at GPTE
Surplus, 408-749-9805, FAX 408-749-9806.

WANTED: HP Part number 5081-3024
vertical output chip. For 172? 275MHz
series. Scopes new, used tested good.
504-446-9564, evenings.

SPECTRUM ANALYZERS, Tek 7L12 0.1-
1800MHz $1,150, Tek 1401/324 1-500MHz
w/access $700, Jeff 503-690-8904.

HP 5381A $85. Gary, 408-385-0301.




TO ORDER
CALL TOLL FREE
1-800-292-7711
1-800-445-3201 (Can.)

ELENCO « HITACHI « B&K PRODUCTS
GUARANTEED LOWEST PRICES

AFFORDABLE - HIGH QUALITY =~ ELENCO OSCILLOSCOPES
2 YEAR WARRANTY

Hitachi Compact Series Scopes

V-212 - 20MHz Dual Trace $425
V-525 - 50MHz, Cursors $1,069
V-523 - 50MHz, Delayed Sweep $995
V-522 - 50MHz, DC Offset $975
V-422 - 40MHz, DC Offset $849
V-222 - 20MHz, DC Offset $695
V-660 - 60MHz, Dual Trace $1,375
V-665A - 60MHz,DT, w/cursor $1,449
V-1060 - 100MHz, Dual Trace $1,549
V-1065A - 100MHz, DT, w/cursor $1,695
V-1085 - 100MHz, QT, w/cursor $2,125

B&K OSCILLOSCOPES

2120 - 20MHz Dual Trace $389
2125 - 20MHz Delayed Sweep $539
1541B - 40MHz Dual Trace $749
2160 - 60MHz Dual Trace, Delayed Sweep,
Dual Time Base $949
2190 - 100MHz Three Trace Dual Time Base,
Delayed Sweep $1,379
2522A - 20MHz / 20MS/s Storage $869

DELUXE SERIES
S-1330 25MHz $439
S-1345 40MHz $569
S-1360 60MHz $759

STANDARD SERIES

S-1325 25MHz $339

S-1340 40MHz $489

S-1365 60MHz $795

Features:
W Delayed Sweep

W Automatic Beam Finder
B Z Axis Modulation

M Built-in Component Test
M Plus all the features of the “affordable” series

Features:

W High Luminance 6" CRT M TV Sync

W 1mV Sensitivity M 2 - x1, x10 Probes
M X-Y Operation W Complete Schematic
M Voltage, Time, + Frequency differences displayed
on CRT thru the use of cursors (S-1365 only)

M Plus much, much more

Digital
Multimeter
EDM-83B

. $175.00

Almost every

. [eature available
Bargain of

the decade

M Dual time base
M llluminated internal
gradicule

Function Generator
GF-8026
$225

Int/Ext

Operation

Sine, Square,

Triangle, Pulse

Ramp, .2 to 2MHz, Freq. Ctr.

Elenco
LCR + DMM
LCM-1950
$79

12 Functions
Freq to 4MHz
Inductance
Capacitance

Digital Capacitance
Meter

CM-1555

$49.95

» Measures capacitors
from .1pf to 20,000uf

 3-1/2 Digit LCD readout
with unit indicator

4 Digital LCR Meter
E LCR-680

-
$79.95
 3-1/2 Digit LCD Display
* Inductance 1puH to 200H
e o Resistance .1Q to 20MQ

S—— » Capacitance .1pf to
200pF

3-3/4 Digit Multimeter
oE! BK-390

$139.00

* 0.1% DCV accy
 Analog bar graph

o Auto/manual ranging
4,000 count LCD display
« Capacitance meas.

» Temperature probe

Digital Multimeter Kit
with Training Course

By Elenco

M-2665K

s $49.95

o Full function 34 Ranges

o Extra large display e Ideal school project
M-2661 (Assembled) $55.00

Frequency Counter
F-1225

$225.00

« 8 Digit LED display

» Wide measuring range

o High sensitivity

o Data hold function

* Input impedance 1MQ or 50Q
* 10:1 Input attenuation function

FLUKE MULTIMETERS

(All Models Available Call)

Scopemeters
Model 93  $1,225.00
Model 95 $1,549.00
Model 97 $1,795.00
10 Series
Model 10
Model 12

70 Series
Model 701l  $69.95
Model 7711 $149.00
Model 7911 $175.00
80 Series
Model 87

$62.95

$84.95 $289.00

Triple Power Supply
XP-620
By Elenco

3 fully regulated supplies; 1.5-15V @
1A, -1.5t0 -15V @ 1A or (3-30V @ 1A)
and 5V @ 3A Kit XP-620K $49.95

Quad Power Supply
_ XP-581
By Elenco

$79.95

Four supplies in one unit; 2-20V @2.5A,
5V @ 3A, -5V @ .5A and 12V @ 1A. All
regulated and short protected

High Current DC Power Supply
BK-1686

$169.95

¢ 3 to 14 VDC Output

* 12A@ 13.8V

(less current at lower voltages

o For servicing high power car stereos,
camcorders, ham radios, etc.

 Connect 2 or more in parallel or series

Wide Band Signal Generators
SG-9000

- $119.95
. RF Frequency 100K-
: _ 450MHz AM modula-
_ tion of 1KHz Variable
2 RF output
SG-9500 150MHz
built-in counter $235

Telephone Kit
PT-223K g

$14.95

Function Generator

Blox
#9600

Learn to Build and Program
Computers with this Kit

Electronic Tool Kit
TK-1000
;$39.95

Digital/Analog Trainer
Complete Mini-Lab For Building, Testing,
Prototyping Analog and Digital Circuits

XK-525

$159.95
Kit XK-525K
$129.95

%'% # ByElenco
BEE o005

Kit $26.95
Sine, Triangle, Square wave

Available
Assembled

PT-223

$15.95

Transistor Radio Kits | Telephone Line Analyzer
with Training Course go——

AM/FM Radio
Model AM/FM-108 $29.95
AM Radio Kit
Model AM-550 $19.95

MM-8000
By Elenco

- $129.00

From scratch you build a complete sys-
tem. Our Micro-Master trainer teaches
you to write into RAMs, ROMs and run
a 8085 microprocessor, which uses
similar machine language as I1BM PC.

C&S SALES INC.

1245 ROSEWOOD, DEERFIELD, IL 60015
FAX: 708-520-0085  (708) 541-0710

n"

A professional organizer tool kit
at affordable prices. Includes 25
high quality tools in a high im-
pact carrying case which in-
cludes a pocket for meter.

Elenco's trainer is designed for school projects, with
5 built-in power supplies. Includes a function gener-
ator with continuously variable, sine, triangular,
square wave forms. All power supplies are regu-
lated and protected against shorts.

The case can include a full line of tools and meter
of your choice.

15 DAY MONEY BACK GUARANTEE
FULL FACTORY WARRANTY
WRITE FOR FREE CATALOG

Kit TT-400K  $19.95
Assembled TT-400 $26.95

WE WILL NOT BE UNDERSOLD

UPS SHIPPING: 48 STATES 5% OTHERS CALL
IL RES add 7.7

PROBES INCL ALL SCOPES & METERS
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MOORES COMPUTER
816 PATTERSON
MONROE MI 48161

External Nec 25 1x scsi cdrom.
Works with IBM, MAC, AMEGA.
Can daisy chain up to 7 drives off
one card GOOD 4 BBS $65.00
Card for above drive ONLY $29.00

Paralel to SCSI adaptor, hook-up
hard drives, etc to any IBM paralel
port. Use your printer simultaneous-
ly. Great for lap tops, or when you

want a portable scsi device $79.00

120 MEG TAPE BACKUP Q/40
USE 2000 SERIES TAPES

NEW IN BOX $62.00

36”blow guns with darts not a
toy nice unit $18.00

PRE LABELED 1.44 DISKS
TOP GRADE MONEY BACK

GUARANTEE $18.00 per 100

12 volt nicad rechargable battery
‘or NEC 36 cdrom good for many

things only $10.00

Single plug in surge protecter U.L.
listed retale box $2.00 EA. OR 50
FOR $50.00

MAGNETIC PADLOCK
| use them my self
Hardened shackle no key hole use
a magnetic strip to open it $5.00

Future Domain 8 bit scsi card
and all doc,s $19.95

\Mac software $10.00 and up
6’printer cabel only $2.00

True IBM disk drive box with p/s
many applications nice box $21.00

C.D. plastic cases 25 for $12.00

MECC AWARD WINNING
Oregon trail software $10.00

16 bit sound card with mic and
speakers 3cd interfaces $68.00

Wangtech 120 meg tape drive
pc36 format new no card $20.00

MOORES COMPUTERS
WHERE YOU GET MORE
FOR LESS

We buy non working cdroms in bulk

MON-FRI 10:00-5:00
1-313-243-1117

50  write in 67 on Reader Service Card.

THE BEST
8085 MICRO-
PROCESSOR
TRAINING
SYSTEM

JUST GOT BETTER]

No other training system we know of comes close to
matching the PRIMER's features at this low price. The
PRIMER teaches more and is easier to use than other
comparably priced trainers. The over 100 page Self
Instruction manual takes you from binary number
systems, to processing interrupts. At the end of the
manual are working examples of using a photocell, a
temperature sensor, making a wave form generator, a
timer with alarm, and a motor speed controller using
back EMF. The PRIMER comes with everything you
need to start programming the 8085 in machine
language. Continue on to programin Assembler, Forth,
andBASICwithoptional upgrade and software. Upgrade
includes: RS232 serial port, cable, and 32K of battery
backed RAM. Picture shown with upgrade option and
optional heavy-duty keypad installed. The PRIMER is
$119.95 in kit form. The PRIMER assembled & tested
by EMAC is $169.95. Order now and receive one free
power supply. Please add $5.00 for shipping in USA.

EITIAC inc.

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

Write in 68 on Reader Service Card.

SMART AC or SOLAR
BATTERY CONTROLLERS
FOR GEL-CELLS OR LEAD-ACID
BATTERIES
5 74 6 TO 28V. 110/220 VAC, 50/60 HZ.
WILL NOT OVERCHARGE!
USES UC3908 |.C. SWITCHABLE
CURRENT, REVERSE BATTERY PROTECTION,
TRICKLE START-UP, DBLE SIDED PCB, QUICK
CONNECT TERMINALS, SELF RESETTING FUSE
PROGRAMMABLE VOLT OR CURRENT, MANUAL.
BASIC KIT: 8 TO 14V; 1A MAX
24728V; 172A.....

OPTIONS: TRANSFORMER...
AUTO LOW VOLT DISCONNECT WITH

ALARM OUTPUT 1
ALL METAL ENCLOSURE.. $ CALL
ENCLOSURE WITH CUSTOM METER...... $ CALL

“SMART” SOLAR CONTROLLER IMPROVEDI
SENSES IF LIGHT SOURCE IS ADEQUATE.
CONFIGURE AS DUAL LEVEL FLOAT OR DUAL
STEP CURRENT CHARGER .........c.ccccovennnne $ 64.95

BC-04, 5 AMPS (OR LESS) CHARGING RATE, 12
OR 14 V., AMMETER, HEAVY DUTY XFMR, 3.6 X
8.5 ¥ 10. METAL ENCLOSURC, FOR DEEP CYCLE
HIGH POWER USAGE. 110 VAC 60 HZ. ... $ 199.95

INCLUDES AUDIO AMPLIFIER, IAMBIC KEYING,
ADJUSTABLE SPEED-
POS/NEG KEY, WEIGHT/T!
SPEED METER OPTION .......

UC3908 BATTERY CHARGER CHIP ($7.00); LM350K
(87.50); 8044ABM CURTIS KEYER CHIP ($19.95);
LM338K ($10.50); MC3423P1 ($3.00); NESOAAN

ANTENNAS: Nt 1anner st
MARCONL:80 M - .. $37.95; 160 M - ......... $44.95
J-POLES: (2M, 8M, 220, 440 MHZ) $8.95 —$ 42.95
“WINDOM" W/ 1:4 BALUN+ §0' FEED LINE $ 89.95
G5RVMULTIBAND (80 THRU 10M) ............ $44.95
TO ORDER CALL 1-800 JADE PRO (523-3776)

VISA, MASTERCARD, CHECK OR MO ACCEPTED
USA SHIP COST: $8.00 18T $100 + $1.00 /EA. ADD'L $100.

" P.0.Box 368
@ PHONE: 803-329-8995

E. HAMPSTEAD, NH 038268
reo e AuaTemsa oo FAX: 603-320-4499

e LERROMRRERSC

TAZ

HAZ

the best producr, prices, ANd service

Quanriry 1
BPV7 ooforee $235.00

$225.00

800-800-952

10 20
$215.00 $205.00

orders shipped within 24 hours Via UPS C.O.D.

Write in 69 on Reader Service Card.

[#80 TEST EQUIPMENT cont. |

TEST EQUIPMENT for sale. All major
brands including HP, TEK, FLUKE, Keith-
ley and others. Savings up to 90% off list
price. We also buy test equipment. Call
ValueTronics, John, at 1-800-552-8258 for
free catalog, or with your “For Sale” list.

TEST EQUIPMENT: We buy and sell late
model HP, TEK, Fluke, Wavetek, GR, etc.
All equipment we sell is calibrated and
guaranteed to meet manufacturers spec-
ifications. KANDEL ELECTRONICS, Inc.,
PO Box 204, Oreland, PA 19075. Toll Free
1-800-582-TEST (8378), 215-233-6100, FAX
215-886-7017.

TEKTRONIX FRAMES, 7904 TESTED
WORKING AND GUARANTEED $325.
7512, $195 with manual: S-1 $80, S-2 $120
ea., 2 available; S-3 with complete acces-
sory kit & manual $350. TEK 475 portable
scope $465. TEK Plugs, 7A13 (LED) $285.
7A18, 7A18A, $45 & $50, 7A26 $65, 7B15
$200, 7B50 $50, 7B71 $70, 7B80 $80, 7B85
$90, 134 current probe amplifier $105.
7D20 $385. TEKTRONIX DC-501A OPT1
$150. DC-505A, $195; DM-502A, $150; DD-
501 $90; PG-501 $150. HEWLETT PACK-
ARD 141T spectrum analyzer frames,
$280, new color. Tektronix 491 Spectrum
Analyzer $550. Call for FAX list of surplus
test equipment. Psitech Plus, 707-745-
4804, FAX 707-747-5277.

HP 8660A, 86602B, 86632B, 11661B
1300MHz, synthesized signal generator
system 1.0 - 1300MHz, $1,900! includes
30 day guarantee and manuals. Tech-
Systems, 1-800-435-1516.

CUSHMAN CE-5 w/scope, pad & manual
$675, OBO; Alexander TA1500 Il batt
analyzer $195. Gene 405-799-8787.

HP 5180A Waveform recorder $750, HP
400EL AC voltmeter $125, HP 1610A,
1610B logic state analyzer $150, HP
6940B multiprogrammer $200, HP 5359A
Time synthesizer $1,100, HP 8410A net-
work analyzer $250, HP 8412B phase-mag
display $250, TEK 7844 400MHz oscillo-
scope $300, HP3500 Attenuator set $125,
HP222A pulse generator $100, HP
34702A multimeter $125, Fluke 1953AE
Counter Timer $200, Fluke 8000 digital
multimeter $60, TEK 7B71 $100, TEK
P6451 DATA acquisition $45, Preston
GMAD-1A analog to digital conversion
system $100, H-H Scott random noise
generator $50, Tek P6105, P6106 PROBE
$45, HP 85 $50, KIKUSUI electronics
power supply PBA 32-2 $150,
Gould K450L Logic Analyzer $150, TEK
4957 digitizer $100, LAMDA LP-521-FM
V=20V, 1=38.3A, LP-520-FM
V=10V, | =5.0 $100. 714-827-7345.

HP 8673D $34,500, 11792A, 11713A,
8497K, 8494H, 355C, 355D,
G382A, X382A, 86632B, Fluke 1722A In-
strument Controller 752A, EIP 575 Au-
strom 2100F Hughs TWTA. Also, have
Wiltron, Weinschel, Tektronix, Astromed,
Instruments and connectors. Call for
complete list, 517-876-6666. Michigan.

TEST, MISC. electronics. Send SASE for
huge listing. Ellicot Electronics, R3, Cal-.
han, CO 80808.

TEK 1410/SPG3/TSG2/TSG3 NTSC TV
signal generator, like new $950. Tek 146
NTSC signal generator $500. Wavetek
1062 RF signal generator, new, $475. HP
355D/01 attenuator, new, $75. Wavetek
1084 microwave signal generator $400.
Marconi TF2300A modulation meter
$250. Naptech, 707-928-1961.

LOGIC PROBE 5 CHANNEL LOGIC ANA-
LYZER OPERATES THROUGH PRINTER
PORT. Features include: 30 day money
back guarantee (Less $15 S&H). 30%
trade-in for future instrument upgrades.
Windows like pull down menus. 3 differ-
ent trigger modes. Self calibrating. 98%
accuracy or =1 sample. Marker and
Cursors displayed in Eng units. Schmitt
Trigger inputs accept > +50 VDC. All
surface mount electronics in conn hous-
ing. Save, load, and print logic displays.
On line help. Convenient “Hot Keys” for
fast response. Note: Maximum Sample
rate depends on computer. Typical
speed = 1.6 Us for 486. Software, cable/
probes, and electronics $69.55. American
MicroTech, Inc., 219-482-3896, PO Box
8304, Ft. Wayne, IN 46825-8304.

SCOPE BOOSTER. Increase the input
frequency of your oscilloscope to 30MHz
and beyond. Requires no internal con-
nections. Great for checking transmitters
on CB, ham, modulation, etc. Assembled:
$49.95. Kit $29.95. S&H $3.50. Creative
Technology, PO Box 1401, Torrington, CT
06790-1401.

AT&T MICROHMETER NDT TEST SYS-
TEM, model M-100, 12ft spring cord,
Bi-position handle, Battery Charger, Cali-
bration plate, 0.100 & 0.250 in Probe
cartridges, complete documentation;
Carrying case w/molded insert; Working,
as new condition $450 or best offer.
Psitech Plus, 707-745-4804, FAX 707-747-
5277.




few months ago, we
described how to interface a
scientific instrument (Geiger
counter) to the IBM printer
port. We created a simple interfacing
circuit consisting of a single CMOS
op-amp and a few resistors. This

ago. New materials are available from
DynaArt Designs (see parts list) that
reduce the amount of work and skill
required. Just about anyone can suc-
cessfully make high quality PCBs.
DynaArt supplies specially coated
paper sheets. PCB patterns are

excellent etch-resist that protects the
copper laying underneath it. This
allows one to etch an accurate board
design on a copper clad board. Once
the design is transferred onto the
board using the household iron, the
board is placed into a dish of warm

3045, 2:55 1

PCBoards

| Figwure 7

month, we will use that interfacing cir-
cuit to illustrate making a basic single
sided printed circuit board (PCB).

A PCB will give your homemade
electronic projects a professional
look. In addition, wiring errors and
subsequent  trouble  shooting
headaches are sharply curtailed.

Printed circuit boards are easier
to make today

copied onto the paper using a plain
paper photocopy machine or a laser
printer. If you are using a PCB pattern
from a book or magazine, you are
restricted to using the photocopy
machine. If you don't own a plain
paper photocopy machine, use a local
photocopy service that can photo-
copy the pattern onto your paper for
a nominal charge.

water”

The water causes the paper to
separate from the copper clad board,
leaving behind the PCB pattern. The
board is removed from the water and
allowed to dry completely before
etching.

Next, the copper clad board is
etched then drilled. The toner pho-

cialty paper. This eliminates the pho-

toresist can then be removed using a
steel wool pad and soap.

If you have a PCB design program
see (Figure 1) like PC Boards or Pro-
Board and a laser printer, you can
print the design directly onto the spe-

by John lovine

tocopying step. For our project, how-
ever, I'll assume you will be using a
PCB pattern published in a magazine,
such as the PCB pattern accompany-
ing this article and using a plain paper
photocopier.

than a few years

Figwure 2

Eeilk
.

The specialty paper
allows one to
transfer the
etch-resist
patterns

directly from the paper
onto copper clad
boards.

The PCB etch-

resist pattern is trans-
ferred from the paper
onto a copper clad
board using a house-
hold iron. The paper is
placed onto the copper
board and pressed with
an iron. The iron is set
to about 300 degrees,
typically a "cotton" fab-
ric setting.

The toner used in
photocopiers and laser
printers is heat sensi-
tive. The heating iron
fuses the toner onto
the copper board. The
fused toner makes an

Figure 3
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Figure 5|

Interface Adaptor

To get our feet wet using this new
technique we will make a simple; but
practical project. Figure 2 is a PC foil
pattern for the interface circuit.

First Step

The first step is to copy the PCB
design onto the transfer paper using a
photocopier. As stated previously,
many local printers and photocopying
services will photocopy the design
onto the specialty paper for a nominal
fee. The specialty paper comes in a
standard 8.5" x 11" paper size.
Chances are that your PC foil patterns
will not be this large. What you may
want to do is double up on the foil pat-
tern. Or you may combine several PC
patterns for different projects onto
the same paper. The idea is to utilize
the sheet of specialty paper as much
as possible.

Clean the copper clad board
before you transfer the design to it. If
there is any dirt or oil on the copper

surface, it may prevent the toner pat-
tern from adhering to it. To clean the
board, use a fine wet and dry sandpa-
per to remove every trace of dirt and

oil. Once the surface is clean, handle.

pressure when transferring the
design. Just allow the weight of the
iron itself to press down on the pat-
tern.

Well, so far we eliminated two of

cent sheet. Place the translucent
sheet over the transfer paper. This
sheet protects the transfer sheet’s
backing from becoming chaffed and
provides a good sliding surface for the
iron. Start timing and bring the iron
straight down on the pattern and
begin moving the iron in a small cir-
cular motion (see Fig<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>