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MORPHING SOFTWARE

Add your own special effects to computer movie files,
home video productions, and multimedia projects.
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Test & Measurement
roduct

Call, Write or Fax for
Your Choice of FREE Catalogs!

Radios, Test Equipment or Both...The Choice Is Yours

An Incredible Deal . . .A Complete System, A New CRT, and A New Low Price!
Hewlett Packard 141T/8552B Plus Plug-in of Your Choice! Spectrum Analyzer System

We've reduced the price on these fully calibrated, solid-state Spectrum Analyzer Systems and we’ re including BRAND NEW CRT.. .all for about what a new CRT alone would cost!
1t’s not just a great price with a new CRT, it’ a great system too. It offers Variable Persistence Storage capabilities while providing absolute calibration of frequency and amplitude,
high resolution and sensitivity, plus a wide dynamic range. Your system will include a Brand New CRT installed in an HP 141T Display Unit along with an 8552B IF section and your choice
of either an 8553B or 8555A RF section. Many other plug-ins are available so when your requirements change, your Spectrum Analyzer can too! Call today while supplies last.

With 85538 RF Section _//lm With 8555A RF Section
$1995 7 $2495

* Frequency Range: 1 kHz to 110 MH:z * Frequency Range: 0.01-18.0 GHz (w/internal mixer), 12.4-40.0 GHz
o Scan Width: 18 calibrated scan widths from 20 Hz/div to (w/external mixer)

10 MHz/div ina 1,2, 5 sequence  Scan Width: 16 calibrated scan widths from 2 kHz/div to 200 MHz/div in a
 Bandwidth Range: selectable 3 dB bandwidths from 10 Hz to 2,5, 10 sequence

300kHzin a1, 3, 10 sequence * Bandwidth Range: selectable 3 dB bandwidths from 100 Hz to 300 kHz ina
© Measurement Range: -130 dBm to +10 dBm (Log ref. level); 0.1 pV/div to 1,3, 10 sequence

100 mV/div (Linear sensitivity) ® Measurement Range: -60 dBm to +10 dBm (Log ref. level); 0.1 pV/div to
100 mV/div (Linear sensitivity)

FULLY CALIBRATED TO NIST PECS.

All Test Instruments Include Manuals and are Completely Operational Unless Otherwise Stated.

= @5 WE TAKE TRADEGE-INS! [¢olm@

NEW SHIPMENT JUST RECEIVED
Racal RA6790/GM HF Recoiver ... 1495

The RA6790/GM is a fully synthesized, microcomputer-based, tunable, solid-state receiver designed to provide reception capabilities for CW, AM,
LSB/USB, and FM over the frequency range of 0.5 MHz to 30 MHz. Frequency tuning can be accomplished by either keyboard entry or single knob con-
trol for continuous tuning with selectable rates of 1000 Hz, 30 Hz, and 1 Hz increments and BFO continuous in 10 Hz increments. An 8 digit LCD dis-
plays frequency and 3 digit LCD displays sign readout of BRO data relative to IF center. Other front panel displays include an RF Meter, AF Meter,
Bandwidth, AGC Mode, Remote and Fault indication. These are fully calibrated Receivers, hurry for the best selection of available filters.
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RS-232C Optoelectronics Optoelectronics Optoelectronics
Optoelectronics 3300 Scout 40 R10

3000A HandiCounter Frequency Scout Communications

Plus HandiCounter $139 5439 Interceptor

349

Advanced hand held 10 Hz to 3 GHz counter
with dual 50 /1 MQ input amplifiers. Measures
Frequency, Period, Ratio, & Time Interval.
Features high resolution/high speed counting, dig-
ital filter and digital auto capture for hands free
recording, slgml strength bargraph, RS-232C
interface and 6+ hour battery operation. Antenna
sold separately.

TCXO Time
Base Option
‘100
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ALL ITEMS IN THIS AD

30 DAY
NO RISK
GUARANTEE

1717 Reserve Street
Garland, TX 75042
Local Call 214-348-8800
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This pocket sized LCD Frequency Counter covers
the range from 1 MHz to 2.8 GHz while provid-
ing ten digit resolution! The design of the
Model 3300 makes it easy to use and the display
has excellent viewing characteristics in both
direct sunlight and indoors. The 3300 is
256 times faster than the
older models and offers
[ B longer battery life. Only
il 3.7Hx 2.75"W x 1.2"D.
Antenna sold separately.
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Radio Hotline: 800-559-7388

Call: 800-527-4642

The Scout 40 can record up to 250 hits on each
channel and store into memory 400 unique
quencies (10 MHz to 1.4 GHz). Features Digital
Filter/Auto Capture and the ability to automati-
cally Reaction Tune or Memory Tune many
receivers. 10 digit LCD, EL backlight, and 16 seg-

i ment signal strength
bargraph. Includes
ex=cTRONICS NiCad batteries,
AC adapter/charger
and PC utility disk.
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359

Excellent for two-way communications tests,
security, counter-surveillance and recreational
communications monitoring applications. Covers
30-2000 MHz. Measures deviation (wide and
narrow band), relative signal strength, signaling
tones (CTCSS, DCS, and DTMF) using the
companion DC440 Decoder or TC200 Tone
Counter. Features pocket
sized, demodulated audio
output, and built-in

speaker.
AGITUOHK
M\ EV
ALL PRE-OWNED ITEMS IN THIS AD
MONTH

WARRANTY

PO. Box 551419
75355-1419
24-Hour Fax 214-348-0367

'E E ECTRONICS

Write in 93 on Reader Service Card.
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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 exotical

- . -
Multimedia Kit Deal #1
4 Mediavision Reno Kit
@ Consists of new external Reno CD/ROM drive,
docking bay with SCSI2 port, AC Adapter
<« Double-speed 180mS drive is lightning fast!
< Drive detaches from docking bay, use with your
headphones as a portable personal audio CD player
@ Great for Mac or IBM (with adapter bracket)
@ Brand new in box, 90-day warranty

Mediavision RenoKit  Hsc# 15586  $79.95
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4 Mediavision Reno Accessories (only sold with Reno):
A. Rechargeable Battery Pack HSC#15587 $7.95
B. Reno Cable Kit (SCSI2 - DB25 cable, 50p. ribbon cable,
internal & external audio cables) HSC#15589 $15.00
C. Internal SCSI IDS50 to DB25 Adapter bracket for IBM, use
with Reno cable kit & your SCSI card. HSC#15590 $6.95

CD Player Carry Pouch

@ Carrying pouch for MediaVision Reno Drive (above)

4 Handsome padded neoprene zipper case with straps lets
you take Reno (or other CD) with you for portable audio use

4 Storage pocket will hold a couple CD's

Hso# 1538 ‘ $1.95

CD/ROM Specials!

¢ Tested Good CD/ROM Drives removed from systems
# 90-Day Warranty ¢ 2x and 3x Speeds available

# Standard SCSI 50-pin interface (see above for controller)
@ Both 2X drives are tray-type (no caddy needed)

Sanyo CDR-HS3MV 2X-Drive Hsc#1ss84 $89.95
NEC CDR-210 2X-Drive HSC# 15563 $89.95
NEC CDR-510 3X-Drive Hsc# 15327 $139.95

1200 dpi Color Scanner!

4 Dexxa sheet-feed full page (8.5" x 11*) color scanner
4 1200 dpi, 24-bit TWAIN interface, Windows compatible
4 New in box with extensive software bundle
4 Includes OCR Album, Fax,Copy Imagee(ﬂmg

ia Slide Show, Omni-page
¢ lBMwmeﬁbleweﬂacewtd&mbbslndnded
4 Ninety-day Warranty
HSC#15572 $249.95

Digital Multimeter Deal!
4 Low-cost Digital Multimeter with High-end Features!
# 35 Digit, case measures 2.75"x 5" x 1" =549
4 DCV to 1KV, ACV to 750 @
4 DC Current to 10A, Ohms to 2 Meg

# Diode, Transistor check with hFE

# Test Leads, 9V Battery included.

4 Brand New, 90-day warranty

HSC# 80370

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

Multimedia Sound Card!

4 Mediavision Pro Audio Spectrum SCSI Sound Card

4 8-bit Sound Card with SCSI Port, great for controlling
internal CD/ROM's (see below for CD/ROM Specials)

¢ Joystick Port, Mic. input, Line In & Line Out jacks

# Installation disk, instruction sheet included

4 New in OEM packaging (envelope, no box)

4 90-day warranty

4 Use with CS-550 speakers below for great sound combo!

Mediavision Sound Card Hsc# 15585  $19.95

Multimedia Speakers

4 Two styles to choose from, both new in box
4 White plastic enclosures, grey grilles
4 Econo-import model MSS-1000 has:
@ Volume control, Bass boost switch
@« Uses 3 C-cells per side, measures 3.5" x 3.5" x 5"
4 CS-550 by Labtec (pictured below) has:
@ Volume control, Bass boost switch, Treble-boost
switch, measures 4" x 4" x 6"
@ CS-550 has 40 - 16000 Hz freq. response, 3"
speakers, and power light.
@ 4 watt amlesrs (uses 2 Cvcells per side)
4 Both e
bass-response cabinet design”, and attractive beige styling.

s

MSS-1000 HSC# 15127

pairr $6.95

S-650 HSC# 15517

pair $9.95
Dealer Inquiries Invited...
Quantity Discounts Available!

Computer Cable Compendlum'
A ion of oft ol

cables and adapters at rock-bottom prices!

" 6' DB25 Female-Female Cable HSC#15573
10' DB25 Female-Female Cable HSC#15574
" 6' DB25 Male-Female Cable HSC#15575
" 10' DB25 Male-Female Cable HSC#15576
6' DB25 Male-Male Cable HSC#15577
10’ DB25 Male-Male Cable HSC#15578
DB25 Male-Male Gender Changer HSC#15579
DB25 Fem-Fem Gender Changer HSC#15580
DB25 Female - DB9 Male Adapter HSC#15581
10’ DB25 Male - DB9 Female Cable HSC#15582
10' CEN36 Male - Male Cable HSC#15537
6' CEN36 Male - DB25 Male Cable HSC#15535
¥ 25' DB25 Male - Male Cable

@ 1' HPIB/GPIB Cable (IEEE-488)

@ Two-way CEN36 Switchbox

@ Four-way CEN36 Switchbox

@ 4' IEC M - F Monitor Power Ext.

@ 3'IEC M - F Monitor Power Ext.

@ PS2 Mini-DIN M - IBM DIN F Adap. HSC#14662

BEEFN CEXERE

Serious Operating Systems.

4 SCO XENIX 386 - D P tools for C,

Applications. 5.25" Floppies, Manual HSC#15522 $99.00

4 SCO Open Server Ver. 3.0.0 - Tape or CD Format, TCP/IP,
Novell/NFS, UNIX V386 Ver. 4.0 HSC#15512 $295.00

4 SCO Open Desktop R2.0/R3.0 - SCO UNIX R4.0/R4.
Open-look style GUI, 9 Track Tape Cartridge Media, Require:
min. 386, VGA, 8MB, 120MB HSC#15513 $250.00

4 Interactive Looking Glass Professional Ver. 2.1.2 - Open

look style GUI, BSD UNIX 4.2 Compatible, Requires min,,

386SX, VGA, 4MB, 100MB HSC# 15514 $295.00

Electronic
Supply
(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

=

Multlmedla Kit Deal #2

Kit (Limited Q

#* Consists of used, tested good SCSI double - speed
drive, custom enclosure, and detachable Bose active
speakers with 10W/Channel amplifiers.
" Requires 12VDC 2.5A Adapter, not included. We
may have some suitable adapters by press time,
inquire about possible substitutes when ordering.
=" We don't have the interface cable, but you could
make your own SCSI Cable to connect to your SCSI
sound card (see below). Unit has a high-density 44-pin

,or itand i your own hookup.
#* Midi ports and audio jacks on back, NEC CDR210
CD/ROM Drive has tray, does not need caddies.
« Awesome sound from Bose speakers!

Mediavision Memphis kit Hsc# 15566 $139.00

Network Card Bargain!

4 Racal Interlan 16-Bit Ethernet Cards

4 High Quality Dual Interface, 10-Base-T or Coax

4 Manual, Software, BNC tee included

4 NE2100 Compatible, NI6510 Compatible

4 Handy 5-pack contains 5 cards, 1 Manual and
2-disk software pack)

4 Summer Special -- New Lower Price!

HSC# 15364 $99.95 /5pk.

High Power AA NiCads!

4 New Kenwood AA NiCad Batteries

4 High quality, new, shrink-wrapped

4 1.2V at 800 mAh!

4 Regular AA NiCads are only 300mAh
4 Standard charge 15 hrs. @ 80mA i
4 Sorry, no quantity discounts

HSC# 15281 $2.99/ pr.

386 CPU Special!

4 Special deal on 25MHz 386 Processor / Oscillator Combo!

4 Intel 80386DX-25 Chip (New, prime)

# Four-pin 50MHz Dip Oscillator for clock rate

4 Many CPU-less motherboards are on the surplus market,
here is the inexpensive way to get up & running

L A

Trackball for Mac!

# Mouse Systems A° Trackball for ADB-type Mac's

# "Three-button Power Control Panel* Software

4 High Resolution (680 dpr) for smooth, fingertip operation
4 100% A/UX, MacX, X Window and Mac OS compatible
4 Multi-mode operation: Standard or 3-Button Power

4 Reassignable buttons for left- or right-handed use

4 New in box with software, 90-day warranty

$27.50

HSC# 15432

Tiny Trackball for DOS!

4 Mouse Systems NewPoint Trackball for DOS/Windows
4 Portable Trackball for the Laptop on the go!

¢ High Resolution in a small package

4 100% DOS and Windows compatible

4 Mini-trackball with two buttons, ergonomic shape

# Clamps to keyboard, comes with padded carrying case
4 New in box with software, 90-day warranty

$19.95

HSC# 15433

HSC now on Internet!

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

Serial Smartswitch

4 Two computers can share one serial printer or plotter

¢A ically detects and to active line

# User-selectable Auto form-feed ensures each print job
starts on new page

4 Printer-ready light shows status at a glance

4 X-on / X-off light show print job status

4 External power supply, instructions included

# New in box, 90-day warranty

HSC# 15449

Tektronix Test Equip.

4 Previously-owned, tested Tektronix Scopes & Plug-ins
4 In-stock items as of press time, call for current selection
4 Mainframes:
7603 100MHz 3-bay
7704A  200MHz 4-Bay
7834 400MHz Storage 4-Bay
7844 400MHz Dual Beam 4-bay
4 Vertical Amplifier Plug-ins:
7A13 150MHz Differential Comp.
7A16A  225MHz 5mV-5V Single Trace
7A24 350MHz 5mV-1V Dual Trace
7A26 200MHz 5mV-5V Dual Trace
7A29 1GHz 10mV-1V Single Trace
4 Timebase Plug-ins:
7810 2nS-.2S 1GHz Triggering
7815  2nS-.2S Delaying, Delta-T
7871 2nS-5S Delaying, x1, x10
7885 1nS-5S Delaying, x1, x10
7B92A  .5nS-.2S Dual, Delay
# Miscellaneous Plug-ins:
7D11  100nS-1S Digital Delay
7D13A 3.5 Digit DMM, CRT R/O
7D15 225MHz Universal Counter, R/O
rank! 0pS-5mS Sampling Sweep Unit

Easy File Transfers!

¢ y by y

4 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 mumpie files, single and multi-user
4 Prevents

HSC# 15305

4 Low-profile case for 5.25" drives

4 Perfect for lower-power drives

4 9.5" x 2.5" x 10.5" overall size

# 50-pin SCSI daisy-chain connectors

4 Internal audio cable, RCA jacks on back, SCSI ID switch
4 Uses External 15-16VDC, 1-2A Supply (Not Included)

4 Internal Regulator board can deliver +5, +12 @ 1.5A

HSC# 15245 Low-Profile 5.25" Drive Case $1 7-95

Remote Control for
your Computer!

e < e
gy

¢ Infrared Remote operates your computer from 50 feet
4 Perfect for sales pi training,

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

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

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

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

HSC# 15240 1BM 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 HSleil dull name>
Youwill getf il

at any time in the same manner.

HSC-Info@hsc.cue.com

Youcan"l




We don’t make
SCANNERS

We make them
more : fv N » ta use _(.' N introducing the OptoScan535, the next

R ; : . generation in computer controlled inter-
‘ TR face boards for the Radio Shack series of
5- 'scanners. APro-2035 with an
thoScan535 is not only faster than. an
unimiodified Pro-2035, it is faster thap any
other seanner using computer control.
And that’s just scratching the strface.
B e The @ptoScan535 comeswith two built-
. . in-Cl-V interface conVertor jacks, elimi-
nating the need for an external convertor
“““'j box . The OptoScan535 modification pro-
vides decoding on screen of CTCSS,
DCS, and DTMF (Touch Tone®). 3
3 In addition to the speed and perfor-
e "¢ mance computer control offers, the
: 0ptoScan535 can also be used with the &
revolutionary Scout™. The Scout =
Reaction Tune™ feature allows the Scout
to simultaneously tune the Pro-2035
2 through the CI-V port the OptoScan535
=~ modification provides.
- Features:
_» Computer control of the Pro-2035
* Decodes CTCSS, DCS, and DTMF tones
N~ e ; » Two built-in Cl-V data ports 3
_— — T - S + * Use with the Scout™ for Reaction Tune™ = =
: - ; N » Supported by Probe, Scanstar, Scancat, | :
ScannerWear for Windows, Radio Manager
" for Windows and WAVE for Mac : 5
=+ Import files from PerCon FCC database ' ||
» Records frequencies into memory
locations while unattended
* AM, FM-Narrowband and FM Wideband
modes are supported R
¢ Includes Hardware, Computer serial
cable, and Demonstration software
We don’t make scanners,
we make them more fun to use

Y

. Deluxe Vinyl
. Opto Case.
| Holds Laptop,
08535
&
Accessories.
$39

i
D
-

D
o



'NUTS & VOLTS |
MAGAZINE

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

NOTICE
TO ADVERTISERS

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
rates.

T o TRV P VTR o7 T T TR B

CONTENTS

VOLUME 16 NO. 10 OCTOBER 1995

ARTICLES

MORE NIGHT VISION Jan zaluda

Reconditioning Russian image intensifier tubes.

MORPHING SOFTWARE John lovine

Add your own special effects to computer movie files, home video productions, and
multimedia projects.

10
15

DRIVING ELECTRIC CARS Sshari Prange

Shari concludes her series on electric car conversion.

BUILD A PINK NOISE GENERATOR  Jeffrey Mazur

Discover a cost-effective approach to equalizing your audio system.

SQUELCHING THE SQUAWK Gordon West

Bigger may not always be better when it comes to receiving antenna systems.

BUILD A DIGITAL TESTER Fred Blechman

Here's a hand “test-almost-anything” gadget that’s useful to electronic designers,
troubleshooters, and experimenters.

BREADBOARDING IN THE 1990s:
A HALF-DOZEN WAYS TO GO Ronald Reis

Even with the advent of software simulation breadboards, “real” hands-on
breadboarding is very much alive and well.

TODAY’S ELECTRONICS Anthony Charlton

Build a milliohm adapter for your DMM.
THE PIC16C84 PROGRAMMER Chris Sakkas

If the high cost of PIC device programmers has deterred you from utilizing
microcontrollers, then try this inexpensive programmer.

HAM RADIO AND THE BAJA 1000 Uim Ford

With communications vital to all parts of this popular race, ham radio provides
vital assistance and coordination.

COLUMNS

AMATEUR ROBOTICS Karl Lunt
The adventures of Karl and Ted . . .

FULL DUPLEX Damien Thorn

30
42

78
89

More responses to reader letters.

OPEN CHANNEL Joseph J. Carr K4IPV

Alternative VHF /UHF wire antennas for scanner receivers.

RESOURCE BIN Don Lancaster

Mightily manic multimedia magazine madness.

STAMP APPLICATIONS Sscott Edwards

Rotary encoders help you program a friendly spin-and-grin interface.

THE LASER EXPERIMENTER Anthony Charlton

Laser gravity continued.

THE SOLDERLESS BREADBOX Don Wilcher

1/O control and computers.

DEPARTMENTS

ADVERTISER'S INDEX

CLASSIFIED AD INFO

DEALER DIRECTORY

EVENTS CALENDAR
MONTH AT A GLANCE

NEW PRODUCT NEWS

NV ADMART

READER FEEDBACK

TECH FORUM

To Subscribe to NUTS & VOLTS
Send payment to the address below or call 1-800-783-4624
and use your Visa or MasterCard.

MAILED THIRD CLASS — USA ONLY
$19.00 — One Year $35.00 — Two Years

MAILED FIRST CLASS — ONE YEAR ONLY
$50.00 — USA $50.00 — Canada/Mexico
$100.00 — Foreign/Air Mail $50.00 — Foreign/Surface

Nuts & Volts Magazine, 430 Princeland Court, Corona, CA 91719

~ EDITORIAL
CONTRIBUTIONS

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-
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NATIONAL ELECTRONIC

‘ e WHOLESALERS %%

YOUR WHOLESALE HEADQUARTERS FOR ELECTRONIC COMPONENTS

STEALTH 1 -P - BLANK CHIPS AND COMPON:ENTS
(1-5)$56 (6-10)$50 (1929)816 (21-50)$43 (50+)$41 '>PIC 16C54 (100+)$2.30 (500+)$2.15 (1000+)$2.05

'>PIC 16C56 (100+)$2.45 (500+)$2.39 (1000+)$2.32
PIO-63XX PAN NEW!

| >MOTOROLLA 40-PIN (100+)$10.50 (500+)$9.50
(1-5)$69 (6-10)$63 (11-20)$59 (21-50)$55 (50+)CALL

x>GAL 22V10 (100+)$1.99 (500+)$1.49 (1000+)$1.29
CENTURY CONVERTERS

'>PAL 16L8B (100+)$1.99 (500+)$1.29 (1000+)$.99
(1-5)$69 (6-10)$65 (11-20)$60 (21-50)$57 (50+)CALL

1 >EPROM 27C64 (100+)$2.99 (500+)$2.49 (1000+)CALL
RAW CONVERTERS

1 >28-PIN WIRE WRAP SOCKETS (100+)$1.19 (500+)$.99
' >SOLDERTAIL IC SOCKETS 8,14,16,18,20 PIN $.10

VARIOUS BRANDS DEPENDING ON AVAILABILITY

CALL FOR CURRENT STOCK

>PUSHBUTTON SWITCHES-NORMALLY CLOSED $.30
|

MODULES |
|
1

\
}
j
i
I
|

SAW FILTERS, AND MANY OTHER COMPONENTS-

CALL US WITH YOUR NEEDS, WE WILL SAVE YOU $$
>CUSTOM CIRCUITS BOARDS MADE TO ORDER-CALL
' >MOD-EMUP PROGRAMMER -$LOWEST$

' >CRYSTALS, CERAMIC RESONATORS, CAPACITORS,
CALL FOR PRICE QUOTES

1-800-618-74380

Dear Nuts & Volts:

Something that might be of inter-
est to your readers is our new
InterNet website that is dedicated to
all phases of electronic instrument
prototyping (and low volume produc-
tion). For the past 15 years we have
been developing environmentally
friendly techniques for making PCBs
in a small shop (or even home) envi-
ronment. Now we are putting every-
thing we know (including our patent-
ed processes) on-line and in the pub-
lic domain. Ultimately, we hope to
have a complete reference library
covering topics ranging from PCB
design and fab, to making your own
shop equipment, sheet metal form-
ing, cabinet making, setting up clean
commercial operations and how to
access hard-to-find services and sup-
plies. Access is totally free, as is
downloading the entire reference for
local viewing. Users will need
Netscape 1.1n to derive the maxi-
mum benefit. A sound card also
helps a bit.

The URL for the site is:
"http://www.databahn.net/greenckt/"
without the quotation marks.
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The site is open and ready for
browsing.
Ron Reed
Monument, CO

Dear Nuts & Volts:

Great magazine! Why not a col-
umn for science teachers and stu-
dents? Include instrumentation hard-
ware and Kkits, software, shareware,
surplus, computer projects, experi-
ments, etc. Beat the high cost of
such firms as Vernier (or get them to
advertise), exchange ideas, lessons.

Rod High School
Teacher of Chemistry/Physics

Editors note:

Sounds like a good idea to me. Are
you merely suggesting or propos-
ing to write one? Any qualified
persons interested in pursuing this
can drop me a note. If something
interesting develops . . .

Dear Nuts & Volts:

| have just received my first Nuts
& Volts magazine (Aug. '95). It
arrived Aug. 11th, after nine days
locked in “snail mail.” As a senior

Write in 33 on Reader Service Card.

with failing eyesight, | feel | must
complain about part of your produc-
tion methods. To wit: shading the
information panels with dark gray
and then printing black on the gray.
Examples: lower p.7; right p.10;
upper 9p.27; lower p.35; upper p.37
etc . . . etc. If you must use shading,
use a light color (yellow, pink, etc.)
or VERY light gray.
Otherwise, | am enjoying the

articles.
C.D. Reynolds

Australia

Editors note:

Yes, we have noticed this prob-
lem also. We do not EVER shade
with dark gray. The background
screens sometimes darken consid-
erably during the printing process.
We are trying to correct the prob-
lem, but have not yet obtained
consistant results. | apologize for
the inconvenience. Bear with us a
little longer, we are experimenting
with a new output process that
should solve the problem.

Dear Nuts & Volts:

Fellow hobbyists who are looking
for an inexpensive PCB-CAD and
schematic capture program that real-
ly works, should check out
Boardmaker from Ohio Automation
(by a company named Tsien).

| first tried it at work and was
very impressed by its ease of use.
Put simply, it packs a lot of bang for

the buck. At just $100.00 for the
introductory version, it handles better
than most programs costing 10
times as much that I've tried.
Inexpensive it may be, but cheap it
ain't. Anyway, the fact is that Ohio
Automation even offers a free demo.
Wow. This is a nice program. Ten
layers and every option you can
imagine.

Ohio Autemation, 7840 Angel
Ridge Rd., Athens, OH 45701, 614-
592-1810.

Chris Franklin
San Francisco, CA

Dear Nuts & Volts:

Unfortunately, | won't renew my
subscription to Nuts & Volts, but it's
more a change of interest coming
from me and not your magazine
lacking interest.

Yes, this has nothing to do with
the very interesting things folks like
me can find in your magazine, it's
just I'm no longer able to find the
time to read it, so there is no point in
letting the issues pile up on my “to
be read later” stash.

I did think | would read the
“later” but... It's just | need much
more than 24 hours in a day and still
haven't got them. So, I'm slowing
down on a few things and electron-
ics/computing is one of them.

Please remember: [ like your
magazine just the way it is, and |
wish | could help you in telling you
what [ would like you to do better,



HAM GEAR

FOR SALE

NATIONAL RADIO manuals and
MCL2000 parts lists. SASE. Maximillian
Associates, 11 Plymouth Lane,
Swampscott, MA 01907.

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.

$50 PACKET: DIGICOM 64 software
based packet for the Commodore 64/128.
Software is public domain and requires a
modem which connects to the cassette
port. Watchdog timer and reed relay key-
ing are included. Power is derived from the
computer. Circuit uses crystal controlled
7910 chip, no tone alignment required.
Switch allows HF or VHF operation. Order
KIT #154 for $49.95 or assembled board
for $69.95, both include free disk. Add $5
S/H. A&A Engineering, 2521 W. La Palma
#K, Anaheim, CA 92801. 714-952-2114,
Fax 714-952-3280. MC or VISA accepted.
CA residents add 7.75% tax.

LOW PRICED quality two way gear. GE
vehicular repeater 450MHz 1/2W built-in
microprocesser & 2nd receiver w/cable &
parcel manual $60. GE Mstr 2 40W on
52.525 or Mot Mitrec 60W on 29.600,
ready to use $50. For list call 909-873-
1319. Write LML, 424 E. Shamrock, Rialto,
CA 92376.

SPECIAL ON CONNECTORS. Mike chas-
sis mounts: 2, 3, 4 pins for $1.75 each; 5,
6, 7 pins $2; 8 pins $2.25. Mike plugs 2, 3,
4 pins $2 each; 6, 7, 8 pins $2.75 each.
Minimum order $10. All orders FOB. Visa,
MC, Discover and Amex cards accepted.
Write to: Shalom Electronics, PO Box
1450, Loganville, GA 30249.

MORSE CODE Computer Interfaces
$49.95 plus $3 shipping. IBM Ham License
Study Programs $10 ppd. Over 700 IBM
Shareware Collections (No Adults) $2.95
each ppd. Quantity discounts. Free Ham
and IBM Shareware Catalog. Dynamic
Electronics, Box 896, Hartselle, AL 35640,
205-773-2758, FAX 205-773-7295.

" EPROM+

A DEVICE PROGRAMMER
FOR BENCH AND FIELD

EPROMS (UV & FLASH) (24, 28, 32, 40* PIN PLUS 27C, 29C, 28F & 29F)
1702* 2708, TMS2716*,2716,32,32A,64,64A,128,128A,256,512,513,011,010,101
1001,1000,1024,210,020,2001,220,2048,4001,040,080,240,4096,2516,32,64,68764
(18, 24 & 28 PIN PLUS CXXX) X2210,2212
2804, 2816, 2816A, 2817, 2864, 2865, 28C256, 28C010, DSI2XX
* (8 & 14 PIN PLUS CXX) ER1400,M58657, 2401,02
04,08,16,32,44,64,65, 59C11, 80011A, 8572,82,92, 9306,46,56,66, 16811,1691 1
BIPOLAR PROMS* (16 THROUGH 24 PIN) 74SXXX, 82SXXX FAMILY
(UV, EE AND FLASH) 8741,42,48 48H,49,49H
8751,87C51,52 87C5XXX,87C75X,89C51,52,89C1051,2051,68705,68HC 705
68HC711E9, PIC16C54,55,56,57,58,61,64,620,621,622,71,74,84, TMS 7742
*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 20 SECONDS
* RUGGED (9”X6"X3") PORTABLE ENCLOSURE W/CARRY HANDLE
« MADE IN THE USA - 30 DAY MONEY BACK GUARANTEE
« SYSTEM INCLUDES: PROGRAMMING UNIT, PRINTED MANUAL
PRINTER PORT CABLE, POWER PACK AND SOFTWARE

~
THE ORIGINAL PARALLEL PORT
PROGRAMMING SYSTEM!

$289

ADD $5.00 SHIPPING
$5.00 COD
VISA/MASTERCARD

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

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

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.

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

MILITARY COMPONENTS wanted.
Capacitors, resistors, diodes, transistors,
semiconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

PACKET FOR Commodore 64 users.
Digicom modem wired, tested. Software
and documents. $49. Crawford Amateur
Radio Society, PO Box 653, Meadville, PA
16335.

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

NEW GALAXY! Quality service manuals
with schematics on all Galaxy radios 99V,
66V, 55V, 88HML, 44V, 33 RoboTalk,
voice changer frequency counters and ser-
vice and troubleshooting. Send $29.95
plus $5.50 S/H to: Carl Henson, 315
Summit Ave, Springfield, IL 62704.

TRANSCEIVERS, 5 watt 12 VDC, aircraft
AM, 118-135.9 Narco MK-12, tube type,
transister PS, Data available. $150.
Aircraft, 1531 Avohill, Vista, CA 92084.
619-749-0239.

MOTOROLA RADIOS AND FACTORY
PARTS & ACCESSORIES. UP TO 30%
OFF LIST. PROGRAMMING ALSO
AVAILABLE. STARCOMM, 520-682-
0742.

but no, I like the size (Ah, easier to
find in my piles!), the paper (who
needs glossy paper? We want the
information and reasonable prices,
heck!), the ads (gosh | wish | was in
the states!), and most of all, all the
info packed in there!

Now, any idea how to design a
super duper day-stretching machine?

Olivier Deygout

Editors note on
Software Wizardry:

Before we get into another
round of interplatform wars, let me
point out that the purpose of the
Software Wizardry column is to
introduce the reader to some of the
development tools and techniques
for developing windows software.
The Windows platform was chosen
by Harry, not because he feels it is
the most technologically advanced,
easiest to use, has the fewest sys-
tem crashes, or any other reason
except that there are more users
than any other platform, plus the
development tools available are
better than those available for the
others.

Having said that, we frequent-
ly get requests for articles and pro-
Jjects using other computers like
Macs, Amiga, and others. Unfor-
tunately, we have not had many
quality article submissions that
deal with them. Drop me a note or
E-Mail if you would like to con-
tribute something and we will cer-

tainly consider it. As a publication
and as individuals, we have
absolutely NO bias toward any
particular platform, just a lack of
material for anything but PCs.

Software Wizardry has not
appeared in the September or
October issues due to other
demands on Harry's time. We
should, however, see a return next
month.

The following letters were
received as long as several months
ago. Due to space restrictions, we
weren’t able to print them as they
arrived.

Dear Nuts & Volts:

Harry Helms (Software Wizardry)
gave his new column a rather shaky
start. After informing us that he is a
"Macintosh bigot," he then went on
to explain all the reasons why he
isn't going to be writing a Mac arti-
cle, or even LINUX, when it would
have been sufficient to merely state
that the column was going to be
WIMP (Windows Intel Microsoft PC —
thanks, Dvorak) based. Even though
he is wrong in several areas.

The PowerMac is much more sig-
nificant than he credits it. Apple's
original goal of one million units sold
the first year was criticized as being
unrealistic. Yet they exceeded it.
Their growth is taking off at an
astounding rate.

The software support for
Windows may be better in some

areas, but in the fastest growing one,
multimedia, the Mac is still the plat-
form of choice. In fact, many compa-
nies prefer to author on a Mac, then
port to Windows, even if no Mac ver-
sion is planned. A recent multimedia
magazine (I don't remember the
name or date) reviewed several differ-
ent systems, including Sun and
Silicon Graphics workstations, and
picked the PowerMac 8100 as the
best. The SG Indy edged it out in 3D
rendering. The Windows machine
didn't do much of anything well.

As far as add-in board support,
the Mac has little need for it.
Whereas the majority of the WIMP is
add-on. Yes, | would like to see more
add-ons, but the move to PCI will
change that. So, that's a non-issue.

I would also consider Windows to
be a hard area to compete in terms
of software. Between old ports of
CP/M software, newer junk, and the
few good pieces of software, there is
a lot of competition, and it's easy to
get lost in the sea of "developers."
The Mac, OS/2, and Amiga have a
much smaller, more loyal group of
users who expect a higher level of
quality. There is much less competi-
tion among the smaller group of
choices, making it easier for the new
developer to distinguish himself.

I hope that Mr. Helms will either
come to terms with his column, or
offer us a treat, with examples for
the Mac, OS/2, Amiga, and other
more innovative and very much alive

computers.
Mark Headrick
Danville, CA

Dear Nuts & Volts:

I have a few comments for Harry
Helms in reference to his response to
my letter in the June issue.

| wanted to clarify the point that
the user does not need to purchase
MSDOS and Windows in addition to
0S/2 to run applications for those
operating systems. OS/2 Warp
includes code to run them. | suppose
you can call it DOS and Windows if
you like. The original article made it
sound like you need to purchase
additional packages in order to sup-
port those operating systems.

I'll not argue who has the most
market share; that's obviously
Microsoft. And if IBM doesn't provide
support for Win95 in 0S/2, they'll
lose even more market share.

Andrew Zimmerman
Fredericksburg, PA

Editor’s Note:

Ron Reis did reply to this par-
ticular concern in last months
issue. There were, however, more
letters on the subject then we had
space for. Here is the rest.

Dear Nuts & Volts:

In your Aug. 95 issue, the electri-
cal safety article (Figure 3, the sec-
ond DO) implied that a Variac (or

Continued on page 143
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SURPLUS

TEST EQUIPMENT

HEWLETT PACKARD

11678A, Low Pass Fitter Kii .
11713A, Attenuator Switch Driver . . .
11720A, Puise Modulator 118 GHz. .
11869A, Adapter for 8620C Plug-in Modules
11975A, Amplifier, 2.0-8.0GHz .
1630A, Logic Analyzer. .
1630D, Logic Analyzer . .
1725A, 275 MHz Oscilloscope . . .. ...
1741A, 100 MHz Storage Oscilloscope. . .
182T/8755C, Swept Amplitude Analyzer. .
214B, Pulse Generator, 200 Watt . . ... . ..
3310A, Function Generator. .............
33108, Function Generator, .0001Hz-5MHz ..
3312A, Function Generator .
332A, Distortion Analyzer
334A, Distortion Analyzer . .
3400A, True RMS Voltmeter . ... ... ...
3437A, High Speed Digital Voltmeter . .
3455A, Digital Voltmeter .
34688, 3.5 Digit Multimeter .
3497A, Data Acquisition System . .
3570A, Tracking Receiver ............ s
3575A, Phase Gain Meter 1Hz-13MHz ..........
3580A/ANALOG, Spectrum Analyzer, 5Hz-50KHz . .
3581A, Wave Analyzer
3581C, Selective Voltmeter.
3582A, Spectrum Analyzer, .02Hz-25.5KHz .
4262A, LCR Meter
4288, DC Ammeter w/Probe
435A, Power Meter . . .
435B, Power Meter
436A, Power Meter w/8481A Power Sensor ......
4800A, Vector Impedance Meter ........... ...$800
50058, Signature Analyzer . .
5254A, Frequency Convener 3 3.0 GHz %
5255A, Frequency Converter, 3-12.4 GHz . .
5256A, Frequency Converter, 8-18 GHz. . . .
5314A, Frequency Counter, 10Hz-100MHz . &
5315A, Universal Counter............... ... $650
53158, Universal Counter, DC-100MHz . .
5316A, Universal Counter, DC-100MHz . .
5328A, Universal Counter, DC-100 MHz .
5328B, Universal Counter.............

5335A, OPT. 10/20, Frequency Counter. . ..$1450
5334A, Universal Counter, opt. 050 ....... .. $1500
5340A, Frequency Counter, 10Hz-18GHz .. ...$800
5341A, Counter, 10Hz-4.5GHz . .......... ... $500

5342A, Frequency Counter, 0.5-18GHz . .
5345A, Frequency Counter Mainframe . .
54110D, Color Digitizing Oscilloscope
6002A, Opt. 01, Power Supply, HP-IB, 0-50V/0-10A . saoo
6111A (HAR.), Power Supply, 0-20V/0-1A . . ..... ...
6114A, Precision Power Supply, 0-20V/0-2A . s
62278, Dual Power Supply, 0-25V/0-2A ... . ...$600
62608, DC Power Supply, 0-10V, 0-100A . . .
6284A (HAR.), Power Supply, 0-20V/0-3A . . P
652A, Test Oscillator, 10Hz-10MHz ... . . ... $200
7475A, 6 Pen Graphic Plotter .
7550A, Plotter .............
80078, Pulse Generator, 100MHz.
8013B, Pulse Generator, 1Hz-50MHz . S
8015A, Pulse Generator, 1Hz-50MHz. .. ..........
8082A, Pulse Generator, 250MHz, Dual Output . . . . $1000
8160A, Precision Pulse Generator, 50MHz . ...... $2250
8340A, Sweep Generator, Opt. 5, 6, 7
oM 2BBERE . - o o o ses s vem s $18,000
835408, RF Plug-in, 2.0-8.4GHz. .. ....... .
8341A, Synthesized Sweeper, 10MHz-20GHz .
B350A, Sweep Oscillator Mainframe. . . . .. . .. $2500
83592C, RF Plug-in, 0.01-20GHz. . . ..
8405A, Vector Voltmeter IMHz-1GHz ............ $250
84108, Network Analyzer System
w/B412A, 8743A & B411A
8411A, Frequency Converter . .. $250
8411A/018, Frequency Converter .11 to 18GHz. .. .. $500
8443A, Tracking Generator/Counter $350
8445B, Automatic Preselector .
8447A, Amplifier, 0.1-400MHz . .
84478, Amplifier, 0.4-1.3GHz . . .
8447C, Amplifier, 30-300MHz ..
8505A, Network Analyzer ..........
853A, Display for Spectrum Analyzer Plug-i o
8552B, IF SectionPlug-in . .. .................un
85528 & 8553B, Spectrum Analyzer
L I MR SRR |
8552B & 8555A, Spectrum Analyzer
w/141T Mainframe calibrated w/manuals ... ....
85548, RF Plug-in, 500KHz-1250MHz . . . . ... s
8557A/182T, Spectrum Analyzer .01-350MHz
8559A W/182T, Spectrum Analyzer, 0.01-21GHz. . . $4000
8565A, 10MHz-22GHz Spectrum Analyzer. . ...... $6000
8568A, Spectrum Analyzer, 100Hz-1.5GHz ... .. $12,000
85698, 10MHz-22GHz Spectrum Analyzer,
MicroprocessorBased ...........
8614A, Signal Generator, 0.8-2.4GHz.
86290A, RF Plug-in, 2-18GHz ... ...
86290B, RF Plug-in, 2-18.6GHz . . . . .
8640B, Signal Generator, 0.5-512MHz .. v
86408, Signal Generator, Opt. 002, .5- 1024MHz .. $2500

8654A, Signal Generator, 10-520MHz ............ $650
8656A, Signal Generator, 0.1-990MHz . ..... . .. .. $2600
8657B/H60, Signal Generator, 0.1-1040MHz . .
86601A, RF Plug-in, .01IMHz-110MHz ... .. ...
866028, RF Plug-in, 1-1300MHz . ..
86603A, RF Plug-in, 1-2600 MHz . . .
8660C Opt. 100, Signal Generator, 1-1300MHz

Ww/866028 RF Plug-in & 86632A Mod. Plug-in . . . . $3000
8672A, Synth. Signal Generator, 2-18GHz.. ....... $9500
8746B, S Parameter Test Set .
8756A, Network Analyzer

HUNDREDS OF POWER SUPPLYS IN
STOCK. CALL FOR SPECS.

TEKTRONIX

1410, NTSC Generator, w/SPG1, TSG1, TSP1, TSG3,

TO05, 80052, 5. . 5 s v
176, High Current Test Fixture . .
466, Storage Oscilloscope, 100MHz . .
466/DM44, Storage Oscillocope, 100MHz
475, 200MHz Oscilloscope . . . . .
475A, 250MHz Oscilloscope .. .
492, Spectrum Analyzer Opt. 1,2, 3

WMixerst040GHZ ........ .. .icuiiiiinnnn $7550
494P, Programmable Spectrum Analyzer,

Ly o o Ty h B e ST e T
577 D2, Curve Tracer w/177 Fixture . ... .
5L4N, Spectrum Analyzer, .20Hz-100KHz
7104, 1GHz Mainframe W/(Z) 7A29 7810, 7B15 . . . $4500

7854, Waveform Processing Oscilloscope . ........ $700
7904A, Osc1lloscope Mamlrame 500MHz . ... $600
7853, Dual Time Base. . .................. ....$95

7B92A, Delaying Dual Time Base to 500MHz .
7L12, Spectrum Analyzer, 0.1-1800MHz . . .
7L13, Spectrum Analyzer, 1KHz-1.8GHz . . .
7L14, Spectrum Analyzer, 10KHz-1.8GHz . .
AAS5001, Programmable Distortion Analyzer. . .
FG5010, Programmable 20MHz Function Gen. . . .
FG502, 11MHz Function Generator .............. $300
FG504, Function Generator Plug-in,

.001Hz-40MHz
FG507, 2MHz Function Generator .
OF150, Fiber Optic Cable Tester .

PGSOB Pulse Generator Plug-in, 50MHz . . ... ..... $600
R2445, Rackmount O-scope, 150MHz, 4 Channel . . $1750
R7613, Storage Oscilloscope Mainframe, 100MHz . . $300
S-4, Sampling Head
§-52, Pulse Generator Head .
§-6, SamplingHead ............
SC503, 10MHz Storage Oscilloscope Plug-in .
SC504, 80MHz Oscilloscope Plug-in. .
SC504, B0MHz Oscilloscope Plug-in .
SG5010, Programmable Oscillator . . . wt
TR503, Tracking Generator for 492/4/5/6 . . ... ... $1000

MISCELLANEOUS

Clarostat 240C, Decade Resistor
Datron 4200, AC Standard . .........
Eaton 20528, Amplifier, 100-512 MHz
Eaton RT18A, Ratio-Trans ...........
ENI 350L, Amplifier, 250KHz-105MHz, 50 Watt . . . .
ENI 406L, Amplifier, 150KHz-250MHz ............

ENI 411LA, Amplifier, 150KHz-300MHz, 10 Watt .. $1200

ENI 5100L, Amplifier, 1.5-400MHz, 100 Watt . . .. .. $5500
ESI 242B, Resistance Measuring System . . .. $2250
Fluke 335D, DC Voltage Standard ... .. .. $1250

Fluke 382A, Current Calibrator . .. ... .. .. $1000
Fluke 510A, AC Reference Standard, 400Hz . . . . . .. $550
Fluke 5101B/03, Calibrator . .......... .. $7500

Fluke 5200A, AC Voltage Calibrator . .
Fluke 5408, Transfer Standard .. ...
Fluke 752A, Reference Divider . . . . . .
Fluke 8505A, 6.5 Digit Digital Multimeter
Fluke 8506A, Digital Multimeter. . . . . .

Fluke 8520A, Digital Multimeter.
Gen-Rad 1433P, Decade Resistor

Valhalla 27000, Calibration System. . . $8000
Valhalla 2701B, DC Calibrator. . ... . . ... . $950
Wavetek 166, Pulse Function Generator $1200
Wavetek 178, Automatic Synthesizer . . . .. $1850

Wavetek 186, Phase Lock Generator, SMHz . .
Wavetek 2002A, Signal Generator, 1-2500MHz .
Wavetek 3000, Signal Generator, 1-520MHz . .
Wavetek 3000-200, Signal Generator. . . . .
Wavetek 3001, Signal Generator 1-520MHz . .
Wavetek 3006, Signal Generator,
1KHz-520MHz
Wavetek 801, Pulse Generator, 5Hz-50MHz .
Wavetek 802, Pulse Generator,
5Hz-50MHzw/Delay .............cc.iiunnann
Wavetek 8501, Peak Pwr Meter 30MHz-40GHz .
Wavetek 859, Prog. Pulse Gen., 5Hz-50MHz . ..
Wavetek 907A, Signal Generator, 7-12.4 GHz 3
Wiltron 560, Scalar Network Analyzer.............

DESCRAMBLERS 10 LOT 20 LOT SPeCIAL*
Stealth 1000 50.00 43.00 35.00
Stealth P-80 60.00 55.00 42.00
TVI3G 39.00 36.00 32.00
New PIO-PPWUS 60.00 57.00 43.00
M80 60.00 50.00 39.00

* Get acquainted special price is for first 100 pieces of any of the
above items. This special price is good for any 10 lot plus of one item
up to 100 units. Dealers have 10 weeks to purchase the hundred
units. This is a sale intended for dealers only, not a retail sale.

709-895-9120 COD
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R &S Surplus
1050 E. CYPRESS STREET, COVINA, CA 91724

FAX (818) 967-1999

Write in 45 on Reader Service Card.

MANUALS FOR AMATEUR, AUDIO AND
RADIO-RELATED EQUIPMENT. La-
fayette, Drake, National, Hammarlund,
Hallicrafters, 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.

LFE-2A LOW frequency exciter, rack
mount with frequency range 30KHz to
2MHz, in 10Hz steps. Modes for AM, USB,
LSB, ISB, CW, FSK, AND FAX. Asking
$250. Contact Bob at Pro-Comm, PO Box
1587, Alamogordo, NM 88311.

DOVETRON REGENERATIVE Tempest
RTTY terminal unit, #MPC-1000T Il $150.
Infotech, multi-mode code Rcvr, #M-600
$150. Phone 218-724-4131, fax 218-728-
0260.

MOTOROLA POWER speakers 12W
audio out with 1/2W drive. Is your mobile
never load enough? Add one of these.
Simple instructions to hook up in just min-
utes. $20 plus S&H. Giant list of equip-
ment with just about everything on it. Fax
909-820-1885 or write LML, 424 E.
Shamrock, Rialto, CA 92376.

JVFAX HAMCOM Interface xmit and rec
includes shareware software JVFAX 7.0
HAMCOM 3.0 Pakmon 1.0 Wefax, color
ham fax, SSTV, CW, RTTY, Amtor,
(Packet rec only). $24.95, $4.50 S&H in
plastic case. Send #10 SASE for catalog.
A&L Engineering, 741 E. Benton St.,
Aurora, IL 60505.

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

IC2SRA HANDITALKIE 2 meter, built in
scanning wideband receiver 25-950MHz!
Manuals, charger, free modifications. Orig
$550, asking $300. Also, wanted used
modern HF, 144, 222, 420MHz radios and
amps. Peter Michalik, 38 Potomac Dr,
Basking Ridge, NJ 07920. 908-604-9723.

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

In the September Open
Channel column, Figures
5G - 5) were incorrect.
The complete corrected
version of Figure 5
appears below.

F\gurt’ JG
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MAXON GMRS 2 to 5 watt 10 channel
handheld. 50 CTCSS tones, programm-
able, scan modes, repeater capable. Many
other features. We have this new model
210+3 in stock, along with all accessories.
We have the lowest prices and shipping
rates! For info and orders, write or call:
Sports-Comm, PO Box 36, Scotts Mills,
OR 97375. 1-800-573-2256.

ATTN: LAW ENFORCEMENT, INVESTI-
GATORS, SECURITY, ATTORNEYS.
Now you can turn your briefcase, desk, file
cab. into a super sensitive microphone
from the inside out with our latest hightech
vacuum audio contact sensor. The most
sensitive microphone in the world, NEW
Model S-2204BM $69.95. Security to mon-
itor activity through walls simply attach
sensor to a wall or place on the floor cov-
ers ten thousand ft. area. Now let your
briefcase hear for your tape rrecorder in a
lecture hall, vehicle, home, or office. It
works so incredibly well that you literally
won't believe your ears. Send check or MO
to ILIADIS, add $5 for shipping, FL resi-
dents add 6.50%. ILIADIS, 1760 Dibble
Circle West, Jacksonville, FL 32246. 904-
641-9942.

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 w/case
$99.95 Assembled w/case, $139.95. S&H
$6 (Continental US). GUARANTEED TO
WORK. For info send SASE. Call/write to
order: S&S Engineering, 14102 Brown
Road, Smithsburg, MD 21783. 301-416-
0661.

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 Research,
Box 56-NVV, Commack, NY 11725.
Visa/MasterCard welcome. Phone: 516-
543-9169.

RADIO MARINE Corp. shipboard AM
radio station complete less receiver. CRM-
8B, two transmitters: ET-805IC, CRU-TIC-
1000, 110VAC, $1,550. RF Enterprises,
PO Box 1081, Sausalito, CA 94966.
Phone 415-332-3905, Fax 415-332-1305.

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.

15KV CERAMIC capacitors! 100pf, 50pf,
25pf. Silver electrodes. Great for antenna
traps! New, 4 of each value $21 postpaid.
A. Williams, PO Box 201, East Flat Rock,
NC 28726.

epoer:
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SCPIO16

128 Channel /O Board
0 FREE I/O Tester board when you buy SCPIO16
O Directly drive many popular Solid State Relays.
O Directly drive sensitive mechanical relays.
Q Control many different types of devices.
& Monitor wide range of sensors & events.
O Interface to TTL, LS, HCT, ALS, AS, FCT, etc...
0 Blows away performance of 8255 I/0 boards.
0 Qutputs source & sink more current than 8255s.
O Powerful yet very inexpensive. With software.
0 16 Byte wide ports. 8 In + 8 Out. 1/2 card size.
0 Sustained I/0 > 500 K Bytes / Second.
O High noise immunity low” load CMOS inputs.
0 With power, ground, read & write strobes.
0 Cards can share same space via extended 1/O.
O Machine pin sockets make field repairs a snap.
O Silk screened, solder masked, & quld lated.
O See SCREWTERM, TERMRACK, SCRELAY8

SCREWTERM

16 Channel Screw Terminal Board
O Directly interfaces to any port on SCPIO16.
Squons 8 Input + 8 Output channels.
QO LED Bargraph Dlsplah/s monitor inputs & outputs.
0 Screw terminals for all /O, control & power lines.
G Termination resistors increase noise immunity.
Q Fuse protected power lines. p
0 Screw terminal blocks socketed for quick release.
O Minimize your setup time.
0 Reduce maintenance and repair costs.
O Saves many hours of building & wire wrapping.
O Shrouded oIdJDIated header with ejectors.
& Boards are Solder Masked & Silk Screened.
Q |/, Pwr, Gnd, Cntrl identified with legends.
01 3"x3" board with mounting holes & hardware.

TERMRACK

128 Channel Termination Board
O Directly interfaces to SCPIO16
0 Supports full set of 8 SCPIO16 cables.
0 Supports 128 channels. 64 Input / 64 Output.
0 2 solder pads for ea. signal, control, & power line
O Provides simple injerface to Solid State Relays.
O Easy interface to many other devices.
0 Simple interface to wide range of sensors.
0 Saves many hours of building & wire wrapping.
0 Shrouded Gold plated headers with ejectors.
O Boards are Solder Masked & Silk Screened.
0 1/0, Pwr, Gnd, Cntr identified with legends.
O Large solder pads with plated through holes.
0 Wide dual signal traces increase reliability.
T Plenty of well spaced mounting holes.

SC Engineering

YAESU BATTERY PACKS SPECIAL!
FNB-10 $22.95, FNB-12(S) $34.95, FNB-
14 $31.95, FNB-17 $21.95. The NiCd
Lady 909-678-0943, Fax: 909-678-0065.

i &

$60 PACKET: BAYCOM software-based
packet for PC/clone that does not require a
TNC. Software requires a modem which
connects to standard serial port. Watchdog
timer and reed relay keying are included.
Power required is 8 to 14 VDC @ 100mA,
wall power supply is included. Circuit uses
crystal controlled 7910 chip, no tone align-
ment required. Three position switch
allows HF or VHF operation. Order board
KIT #190 for $59.95, enclosure is optional
at $12.50 or order assembled in enclosure
for $89.95, both include free disk. Add $5
S/H. A&A Engineering, 2521 W. La Palma
#K, Anaheim, CA 92801. 714-952-2114,
FAX 714-952-3280. MC or VISA accepted.
CA residents add 7.75% tax.

1961 E. Whittier Bivd

SCRELAY64
64 Channel Relay Board

b

16 Relays per 64 line gold plated header.
Q2 pins per relay line reduces resistance
Q Independent A & B lines on all relays
0 High density board reduces computer slots used.
O Sensitive relays minimize power consumption.
Q Only 1.0 milliseconds to turn on/off relays.
O Long life relays (10,000,000 operations).
O Cards can share same space via extended 1/0.
O Power on reset leaves relays open on power up.
0 Uses 16 Byte wide ports. 8 Input + 8 Output.
Q Full length PC AT form factor card for 8 bit slot.
O Input ports can read back state of any relay.

0 Gold plated 64 line headers support 16 relays ea.

0 Silk screened, solder masked, & gold plated.
O Includes manual and software.

Order 7 Days A Week 24 Hours A Day
SCPIO16 Sink/Source _Price
Standard 7.50/7.50ma 168.00

Commercial 24.0/240ma 189.00
Industrial 48.0/48.0ma 229.00
Cable set Eight 4’ cables  32.00
SCRELAY8 8 optos + 8rlys 129.00

TERMRACK 8 hdrs / 128 chnls 35.00

SCREWTERM 1 hdr/ 16 chnls  29.00
SCRELAY64 64 Relays 495.00
32 Relays 295.00

16 Relays 195.00

Cable set Four 4’ cables 59.00
240 Channels  489.00

192 Channels  429.00

144 Channels  369.00

96 Channels 299.00

48 Channels 199.00

Cable set Five 4’ cables 59.00
SCMIDI16 128 Channels  295.00
Cable set Eight 4 cables  32.00
Leds&Switches 29.95

10.00

i O We send FAX data sheets & love FAX orders.

0 64 SPST 10VA 100 VDC 70 VAC 0.5 AMP relays.,
g Use to drive soienoids, valves, relays, contactors.

a Habra, CA 90631-413

Write in 34 on Reader Service Card.

Write in 35 on Reader Service Card.

SCPROBE

240 Channel Stimulus/Response
O Ideal to test cables, wire harnesess’, PCBs
0 Use for ATE, testing switch matrices & boxes.
0240 Output paired with 240 Input channels.
Q Use to stimulate any line
Q Then monitoring all other lines for responses.
O Set port 0 to stimulate any 1 of 240 channels
0 Set port 1 to monitor selected channel.
O Read port 0 to determine resopnse.
O Then scan 1 to 240 channels for response.
O Multiple boards may be used in system.
& Open collector outputs with 5.1K lpullups.
Q Every output paired with an input channel
T Uses only 4 ports in PC I/O space.
0 Full size fuse grotected PC/AT form factor card.
0 Gold plated 50 line headers. 48 signal+pwr/gnd.
O Machine pin sockets make field repairs a snap.
0 Silk screened, solder masked, & gold plated.

SCRELAY8

8 Optoisolators + 8 Relays
O Drive solenoids, valves, relays, & contactors.
O Monitor external events & power sources.
Q Directly interface to any port on SCPIO16 board.
01500 V optically isoated inputs.
0 SPST 10VA 100VDC 70VAC 0.5Amp relays.
O Sensitive relays minimize power consumption.
0 LED Bargraphs display input & output status.
0 Opto inputs monitor AC/DC 0..32 volt lines.
O Independent A & B lines on all relays
O Power on reset leaves relays open on power up.
O Fuse protected power lines.
0 Supports use of optional external power supply.
Q1/0, Pwr, Gnd, Cntrl identified with legends.
0 5"x5" board with mounting holes & hardware.

MIDI SCMIDI16 MIDI
128 Line MIDI Digital /O Board

8 Control real world devices from MIDI systems.
O Turn 64 digital devices on/off as music plays.
o] Accegt commands from up to 64 digital i B‘uts.
O FREE I/O Tester board when you buy SCMIDIO
0 Accepts MIDI commands from MIDI controllers
O Programable MIDI Channel number 1 .. 16

0 On board computer converts notes to Outputs
0 On board computer converts |nr:uts to Notes

L MIDI IN/OUT/THRU on 5 pin DIN connectors.
0 Will drive any SCPI1016 accessory

0 Uses same cables as SCPIO16

O Drives SCREWTERM, TERMACK, SCRELAY8
0 Will drive upcomming light dimmer board.

14) 870-4237 (Voice & FAX!

Corona, Calfomia 91720
(909) 278-0563 FAX (909) 278-48687
FAX-ON-DEMAND SYSTEM (909) 278-1225

CALL MOUREREESCATANI©OG)]
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# his article discusses
__practical methods of
reconditioning
Russian image
intensifier  tubes.
Specifically, a sec-
: ond-generation 15
mm microchannel plate (MCP) is
analyzed and investigated.

Second generation means that
the tube uses a microchannel plate
as an additional gain element.

This particular tube has a com-
plete power supply built into the
housing. In principle, all that is
needed is a nine-volt battery. In
reality, only a small number of
these tube assemblies actually
work. But, in many cases, only the
power supply is defective, and the
tube itself is in good working condi-
tion.

It may be possible to purchase
defective tubes of this type at a
reasonable price, since night vision
vendors do not have in-house
resources to replace power sup-
plies.

This 15 mm tube has a fiber
optic faceplate, near infrared sensi-
tive photocathode, internal electro-
static lens inverting the image, and
a green phosphor anode. 15 mm
refers to the size of the light
entrance aperture. The microchan-
nel plate is a thin wafer with many
holes parallel to each other. The
interior of each hole, or microchan-
nel, as it is usually called, is coated
with partially conducting electron
emissive coating. As a result, each
electron reaching the near surface
of the MCP produces about 100
electrons emerging out of the far
surface.

Electrons are multiplied by suc-
cessive collisions with walls of the
microchannel. The microchannels
are inclined from the optical axis,
since electrons traveling parallel to
the channels never strike the walls,
and hence, are not multiplied. It
would be undesirable to have a
dark spot in the center of the field
of view.

The inclination moves the dark
spot to near the edge of the field in
Russian tubes, and outside the
field of view in better quality, more
expensive tubes.

The number of secondary elec-
trons depends on the voltage
across the microchannel plate, and
in the linear operating region also
on the energy of the first electron,
and hence, the incident photon pro-
ducing it. The MCP operates lin-
early from zero to several hundred
volts. At a higher voltage, the mul-
10 October 1995/Nuts & Volts Magazine

tiplication gain levels off, and inci-
dent photo electrons of any energy
produce the same number of sec-
ondary electrons. This operating
region is called photon counting
mode.

What can be done with a bare
tube? Well, the possibilities are
endless. The most obvious one is
to construct a light-weight night
vision scope which actually works
and which does not need a cart for
transport. When all of the extra
bulk is removed, the tube is very
light, although still a bit too long.
Light-weight casing can be made
out of composite fiber epoxy mate-
rial. It does not have to be very pre-
cise if metal insert flanges for the
objective and eyepiece lenses are
made adjustable. Another possibil-
ity is to construct reasonably priced
second-generation true binoculars.
Russians only have first-generation
intensifier tube binoculars, which
are rather heavy, and do not have
much light gain.

Even US-made binoculars use
only a single tube with dual eye-
pieces, and feature a premium
price. Still another use is to couple
the tube to a CCD camera in one
small package, to output live, low-
light level composite video.

Yet another possibility is
astronomy. Since the tube connec-
tions are now accessible, it can be
operated either in linear mode —
for direct viewing — or a photon
counting mode if high voltage is
applied to the MCP. There probably
will not be enough gain for a real
photon counter, but with photo-
graphic film as an integrating
detector, it should be possible to
record faint images in dark sky
locations.

A very ambitious project would
be to open two tubes, remove the
microchannel plate from one of
them, and install it in the other
tube, producing a two stage tube
with real light gain.

First step of the disassembly is
to remove the cover. This is rather
easy; the cheap, plastic cover is
held together with three rusty
screws and slides off without any
difficulty. The inner cover has two
slots which allow it to slip over the
evacuation stems. One of the slots
is unevenly cut with an X-ACTO®
knife, or some other hand tool. The
other was milled, but not quite par-
allel to the axis. The outer cover
has an uneven, hand-drilled hole to
allow access to the brightness
adjustment, a trimpot on the power
supply board. Under no circum-

stances can the slots be
added to the mold to elimi-
nate the rework.

With the cover
removed, the power sup-
ply is now exposed.
Considering the quality of
workmanship, and the
assembly techniques used
in the construction of the
power supply board, the
high defect rate is not sur-
prising. After a cursory
functional inspection, it is
easy to identify two invert-
ers with voltage multipli-
ers: one 4-stage multiplier
supplying several hundred
volts to the microchannel
plate and the photocath-
ode bias; the other, a 12-
stage multiplier supplying
the anode phosphor
screen voltage of several
kilovolts.

Operating frequency of
these inverters is not
known, since none of them
actually worked. The
inverters are at the ends of
the semiflexible epoxy
board, multipliers are in sil-
icone encapsulated shells
attached to the edges of
the board with metal foil
strips. Both inverters seem
to be blocking oscillator
flyback types, with two
transistors connected as
darlingtons. In the middle
of the board are some dis-
crete amplifiers and diode
string references which
were supposed to provide
automatic brightness con-
trol for the tube. Nine-volt
power from the connector
is passed through a
reverse polarity protection
diode, and routed to vari-
ous parts of the board.

The multipliers seem
to be well constructed,
encapsulated in real sili-
cone, and possibly may be
salvageable, but the rest of
the circuitry is not worth
the trouble of analyzing it
in detail.

To continue with the
disassembly, leads to the
power connector and the
tube need to be cut. The
flex board now peels away
from the hard white foam
in which the tube itself is
encapsulated. The D shell
style power connector is
very interesting. It is a fair-

by Jan Zaluda
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Figure 1 shows the original tube assembly.

Light enters from the left. Note the power

connector front, top, and side. There are no
other electrical connections to the tube.

Figure 2 shows the tube assembly with the
outer cover removed. Light again enters
from the left. Power supply board is now
exposed. One inverter is at the lower left.

The multiplier is at the bottom. Cover
mounting standoffs are at the right, next to
some of the stiff white foam.

Figure 3 is a front view. The short multiplier
is at the left. In the center is a foam cov-
ered tube evacuation stem. At the very
front, the fiber optic plate is clearly visible.




ly accurate replica of a connector
used by Kaiser electronics in the
mid-1980s in military avionics mod-
ules. Unfortunately, Russian
designers forgot to include the
spring loaded locking screws,

which hold the mated connector
together. As a result, when this

Figure 4 shows the long 12-stage multipli-
er, encapsulated in transparent silicone.
Note the unevenly spread white foam.

Figure 5 shows the power supply board par-
tially removed. The short multiplier is at the
left. Nlote the connections to the front and
back of the microchannel plate, and the
cathode. The long multiplier is at the right.
It has only two connections; to the cathode
at the top, and the anode at the bottom.

Figure 6 shows the bare tube. Fiber optic
entrance plate is at the bottom right. Power
supply board is at the left, with the long mul-

tiplier nearest the tube. Tube connections

are made with foil strips. Cathode connec-
tion near the bottom, MCP front in the mid-
dle, MCP back is one of the studs near the
top, anode is the outer flange at the top. The
flange is about 40 mm in diameter.

tube is used in a rifle scope
assembly, the connector unplugs
itself after each shot. The rifle
scope then needs to be disassem-
bled — in the dark — the connector
plugged back in, and the scope
reassembled, still in the dark.
Perhaps this is a design feature
which prevents wasteful
use.
Workmanship of the
construction is really
amazing. There are blobs
of solder, holes which did
not fit were unevenly hand
reamed, and the potting
foam was unevenly hand
smeared. The assembly
simply resembles a hand
breadboard prototype con-
structed for the very first
time. Even with only primi-
tive tools available, it does
not have to be like this.
Continuing with the dis-
assembly, the white foam
is removed. The foam is
not very strong, and peels
easily with a small screw-
driver or a similar tool.
When all of the foam is
removed, the tube itself
becomes exposed. It is
rather slim, and can be fit
into a much smaller diam-
eter housing than the orig-
inal plastic shell. The bare
tube can now be tested.

At this point you may
ask, if the workmanship is
so terrible, and the quality
of parts so bad, why not
simply buy bare image
intensifier tubes and lens-
es in Russia, and assem-
ble the night vision scope
using more conventional
techniques and better
parts elsewhere?

Well, to manufacture
complete tubes indepen-
dently would require
investment in the upper six
digits, a modest sum, but
not readily available.

Simple tests require a
DVM, and ambient light. If
no voltages can be mea-
sured, then a flashlight
aimed directly into the
fiber optic faceplate pro-
duces large enough volt-
ages for this test. It is quite
safe to use intense light.
Without applied high volt-
age, the tube will not be
damaged. If nothing is
observed, then the tube
itself is probably defective.

To begin the test, the
DVM is set to a low volt-
age range, and one lead is
connected to the photo-
cathode, the other lead to
the cathode side of the
microchannel plate. When
the tube is exposed to
ambient light, several hun-
dred mV should be mea-
sured. With the DVM still

connected to the cathode, the other
lead is now moved to the anode
side of the MCP. About 50 mV
should be measured. The drop is
due to the resistance of the MCP,
and the finite input resistance of
the DVM. Anode current cannot be
measured this way. At least sever-
al hundred volts are needed to pro-
duce currents measurable with a
DVM. If the tube passes, then it
needs to be tested with operating
voltages applied. No lenses are
needed; brightness of the phos-
phor indicates proper operation of
the tube.

Actual power supplies, intend-
ed for use with the tube,
can be breadboarded on a
bench, but not in a small
size form. In air, 5 KV volt-
age will arc over a 5 mm
gap with no sharp points,
and over a considerably
larger gap if there are
small wires or sharp
edges in the gap. Small
size, high-voltage sup-
plies must be encapsulat-
ed in some insulating pot-
ting compound, such as
oil, epoxy, urethane, sili-

cone, or some similar
material.
Actual optimized

power supply design for
the tube is not available at
this time, but here are
some suggestions on how
to construct one. The sug-
gested design has two
output sections: one multi-
plier for cathode supply
and the microchannel
plate combined; the other
higher voltage multiplier
for the anode. Taps of the
multiplier can be experi-
mentally selected for best
results. Adjustment of the
anode voltage serves as
brightness control, and
adjustment of the
microchannel plate volt-
age controls gain, some-
what like contrast control.
Both controls are com-
bined with the current lim-
iting resistor, which pro-
tects the tube if it is acci-
dentally exposed to bright
light. In a better design,
both controls should be
kept separate.

The inverter is a reso-
nant push-pull with C1
and leakage inductance of
the transformer as the res-
onant elements. R3 and
R4 provide initial bias to
start the oscillation. The
transformer should be
wound on a high perme-
ability ferrite core; the sec-
ondary should consist of
several sections to reduce
self-resonant frequency.
Wire size of the secondary
should be the smallest,
which can be handled with

.

the available winding equipment.
If hand winding is used, #48 is a
good choice. The short multiplier
is separate from the anode multi-
plier for better resolution in select-
ing cathode and MCP voltages.
Value of C1 depends on the trans-
former, and should be selected for
about 25 KHz operation. Higher
frequency requires a carefully
constructed transformer. The mul-
tiplier capacitors are small and do
not store enough energy to be
lethal, or damage the tube, never-
theless, 6 KV is a hazardous volt-
age, and care should be exer-
cised. NV

Figure 7 shows another view of the tube.
The cathode is at the right, MCP front in
the middle, MCP back the bottom stud near
the anode, the flange at the left is the
anode. Two thick crimp seal evacuation
stems are visible near the right side.

Figure 8 shows the relative sizes of the
large casing, and the slim bare tube. Length
— 80 mm — of both is approximately the
same. Light entrance is at the top, phos-

phor screen at the bottom.

Figure 9 shows all of the parts together
after complete disassembly. The casing, the
power supply, and the bare tube.
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CELLULAR EXTENSION

PHONES...The Easy Way
BY CPS

PROGRAM ESN AND NAM

EASILY PROGRAMS RENTALS OR LOANERS
il REACTIVATE DEAD CELLULAR PHONES TUNE AND PEAK YOUR
{l CELLULAR PHONES REPAIR LOANER & 0000FFFF

Open 7 Days A Week 9:00AM- 9:00PM

Programs available for the following brands:
Motorola ® Motorola Digitals e Audiovox

il Uniden e Mitsubishi ® NEC e Ericsson
Panasonic e Sony e DiamonTel ¢ GE

From $1995. | NEW 951C Motorola Software

New Products from CPS !!!
e ESN and Mobil Number Reading Device, Hand Held,
no Computer Required. $2500.00

e New Amplifier: Guaranteed to give you 5-10 more miles
on your Scanner or ESN Reading Device. $325.00

e Complete set of Motorola Cables (Flips, Bricks, Ultra-Classics, Car-Bag Phones)
$225.00

e EXTENSION PHONE PROGRAMMING SERVICES AVAILABLE FROM $99.95!
® New Motorola Flip, Programmed on you existing number. $375.00

® New motorola Bag Phone Programmed $299.00

® MPC or G2 program $150.00 or both for $225.00

® Loader phone complete with cables $899.00

® Loader phone kit $300.00

® NAM program for all models of phones Micosoft windows driven $250.00

e WE REPAIR COPYCATS AND CAN UPDATE COPYCAT SOFTWARE
If you don’t see what you want, ask us. ALSO WE HAVE NEW AND USED CELLULAR PHONES.

All Software and Accessories come with a S year WARRANTY
Agreement for Purchasing of Cellular Programming Software:

Purchaser agrees not to use said equipment and accessories for any illegal purposes. This includes line fraud, computer fraud, theft of cellular service, and any other fraudulent acts according to all
federal and local laws, including rules of the FCC Title #18 Section 1029, and all Florida statutes.

If purchaser sells said software and accessories new purchaser must sign the same agreement and send back to CPS CELLULAR PROGRAMMING SOFTWARE, INC.

CELLULAR PROGRAMMING SOFTWARE, INC.
2805 E OAKLAND PARK BLVD. #234
FT LAUDERDALE FL 33306 305-491-5555

Expand your profit margin in a highly competitive market 1
. 3 ; . : e v & Vvl
with decreased incentives coming from your cellular carrier. (u ¢ ﬁi . l |
t

Stand-alone programmer (only 10 oz.)
No computer required to program
Easy-to-use instructions

24-hour telephone tech support

Easy to read digital display

Simple alpha/numeric keypad

Self-contained, battery operated

Completely Mobile----can be field ?

operated by any employee

12  October 1995/Nuts & Volts Magazine Write in 29 on Reader Service Card.



|#10 HAM GEAR FOR SALE cont. |

10 PL-259ST, $14 ppd. 10 2 pc. silver
teflon N, $30 ppd. Custom coax cables
built to your specs. Choose Belden 9913,
8267, 8214, 9258 or 8219 and N, UHF
connectors. Write or call RC Kontes, 465
Croft, Idaho Falls, ID 83401. 208-522-
2839.

SUPERFAST MORSE Code super easy.
Subliminal cassette. $12. Learn Morse
Code in 1 hour. Amazing super easy tech-
nique. $12. Both $20. Money-back guaran-
tee. Purchase includes free copy of “101+
Code/Theory Exam Passing Tips.” Free
catalog: SASE. Bahr-V2, 150 Greenfield,
Bloomingdale, IL 60108.

RFI-TVI SOLUTIONS! “Interference Kit
RFI-1,” SPLIT BEADS. $49.50 value,
ONLY $32.95, plus $3 shipping. Includes
12 sets, with EASY-SNAP cases! Keep
interference out of telephones, TVs, ama-
teur radio equipment, computers, etc.
Brochure available. MC/VISA. Spi-Ro
Manufacturing, PO Box 2800, Dept. NV,
Hendersonville, NC 28793. 704-693-1001.

PORTABLE TOWER, military AB-577 50
foot push-up guyed tower. Heavy duty alu-
minum construction will support large
beam antennas. Perfect for field day,
emergency service or permanent installa-
tion. $395, call or write for flyer. Ontario
Surplus, 585 Ridge Rd., Ontario, NY
14519-9165. 716-265-9096.

KIT BUILDERS! At last! Complete list of
over 180 kit vendors. Send #10 SASE + $3
to: Rutenber Engineering, 37220 Little
Sycamore St., Palmdale, CA 93552.

FACTORY-BOXED, NEW, Stoddart in-
line, RF Directional Wattmeter, uses 3
plug-in elements included with manual.
Operates from 0 to 5,000 watts at frequen-
cies 2-1000 MHz. Factory new.
Carrying/storage case w/rubberized inserts
also included, $200, free shipping
CONUS. Limited quantities. Send check to
PSITECH PLUS, (WA1HFN), 531 Gordon
Ct. Room A, Benicia, CA 94510. 707-745-
4804, fax 707-747-5277.

POWER INVERTERS 10, 5 to 16.5 VDC
in, 115VAC True RMS + 5% out @ 60Hz,
modified sinewave, 90% efficiency, 2 yr.
warranty. 100 watt (800W surge) $89, 400
watt (3000W surge) $289, 700 watt
(3000W surge) $369, 1,300 watt (6000W
surge) $569. Dexis Corp., 612-944-7670.

FREE! THE ETC Catalog of Manuals for
amateur, audio & test equipment. A.G.
Tannenbaum, Box 386, Ambler, PA
19002. 215-540-8055, FAX 215-540-8327.

WHOLESALE FLEAMARKET merchan-
dise directory. 60 pages, hundreds of dis-
tributors listed that you may contact who
supply fleamarket/swapmeet dealers. All
kinds of items, incredible prices!
Electronics too! Useful for business or per-
sonal use. $12. JACOMM-HG, Box 142,
Wharton, NJ 07885-0142.

GE MSTR pro dual bander 450TX 60W
150RX. These are already duplexed for
you. Just add your diplexer or 2 annten-
nas. I'll even include instructions to build a
diplexer. Super rig for that personal auto
patch w/acc $50. For the other side, | also
have Mot Micor's 150MHz 100W 450RX.
Just add your xtal and hook-up antenna.
It's ready to go full duplex $100 much
more. Write LML 424 E. Shamrock, Rialto,
CA 92376.

Priced from $239.95

EASY TO INSTALL, EASY TO USE

Lowest Cost
Highest Accuracy

Data Acquisition

Take a look at the Intelligent DVM!

WIDEST RANGE, GREAT FLEXIBILITY
5% digit (18 bits + sign) resolution, +200V to + 0.1uV, .006%
accuracy, 15 or 55 conversions/sec. Eight differential input
multiplexer. Internal temperature measurement for thermocouple
compensation. Two digital outputs and two digital inputs for control
of the measurement process. Simply connect to the printer port.

Powerful Microsoft Windows based software makes data acquisi-
tion a simple task. Includes programs required for measurements to
be rescaled, recorded and graphed with a wide range of selections.
Software can be hidden and/or customized. Write your own
programs in Microsoft EXCEL, Visual Basic, Word 6.0 or C++ to
control and transfer data through DDE (Very Easy).

Write in 39 on Reader Service Card.

HIGH VOLTAGE, high tension tower,
approximately 8000 Ibs. 90 feet tall. Best
offer. 150 foot pi-rod tower $3,500. 30KVA
3 phase isolation transformer line condi-
tioner 480 volts, 240-208 volts.
Call 219-797-4400 evenings.

CLOCK KITS! Large 2.5" LED clock, fasci-
nating Binary Clock, others. FREE CATA-
LOG! Whiterook Products, 309 South
Brookshire, Ventura, CA 93003-4413. 805-
339-0702.

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

RIGHT ANGLE SMA. STAINLESS. These
are $30 + amphenol 901-9219-ASF
adapters. New, in packages, 4 for $15.
Postpaid. TURCOTRONIX, 1000 E. 14th,
Suite 429A, Plano, TX 75074.

DeltaQuest
4960
Almaden
Expwy
Suite 238
San Jose, CA
95118
Phone:(408)
997-8644
FAX:(408 - v
oo | | ever printed on scanner mods. Bill
is a perfectionist who will help you
convert your scanner into precisely
LPB-AM30 PART 15, 30 watt low power | What you've always wanted!
transmitter, on 830KHz, $475. RF May 1995
Enterprises, PO Box 108l, Sausalito, CA
94966. 415-332-3905, fax 415-332-1305. 244 pages, large format, $29.95.
Cheek’s Scanner Modification Handbooks

THE SMART BATTERY CHARGER for
Lead Acid or Gel Cell batteries. Can be left
connected to the battery INDEFINITELY,
will not overcharge! Standard kit is 12V @
1 Amp. This kit is 100% complete, includ-
ing a custom-made, pre-punched, painted
and lettered enclosure. For the Kit order
#150-KIT at $59.95. For an assembled
and tested unit, order #150-ASY at $79.95.
CA residents add 7.75% sales tax. Add $5
per unit shipping. MC/VISA accepted. A&A
Engineering, 2521 W. La Palma #K,
Anaheim, CA 92801. 714-952-2114, FAX
714-952-3280.

RADIO REPAIR: Commercial and ama-
teur two-way. Portables a specialty.
Reasonable rates. Call Mike NOVWW at
REYNOLDS RADIO, 219-482-5630.

Vol 1: 160 pgs. Vol 2: 220 pgs, both large
format & $19.95.  Best Sellers for years!

Monitor America Essenmiav
Federal/state/local frequencies,

with super detail. Everything
you need! 800+ pages, $24.95

‘Scanners & Secret Frequendes
Henry Eisenson's best seller. Novice to

it's MUST reading,. H?hly gsmused
gmthe experts. 320 . 320 pages, 199

X Radlo' Nhonn Schrein
canning news as it happens.
¢ 214 p Ffe

Television Gray Market
How they steal cable programming!
Eisenson, 160 pages, $23.75

Index Publishing Group, Inc.  1st book: $4 vh
3368 Govemor Dr, Ste 273N

San Diego, CA 92122 e g
1-800-546-6707 - credit cards "

Write in 38 on Reader Service Card.

GUARANTEED
PRICES
FROM:

P5-D & PV5-D

CF- Series

| 8500 Dual Module
8530 Dual Module
8535 Dual Module

8536 Dual Module
8550 Smart Board
8570 Smart Board

MNMMASTER CONVIFONENTS (B00) 233- 0570

PV7-D & PBB7-D (including R or V Models)
1 Wire Smart Board Available

1 Wire Smart Board Available

8580 Smart Board
8590 Smart Board
8600 Smart Board

BA-5100 thru BA-6150
BA-6300 thru BA-6700

ST-1000 thru ST-5612
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SOME OF OUR COMPETITORS TRY TO SUCCEED WITH GIMMICKY CORNER CUTTING & LOWERING QUALITY STANDARDS IN
ORDER TO INCREASE PROFIT MARGINS. WHILE OTHERS TRY THE FAMILAR SCAM OF " WE'LL BEAT ANY PRICE " OR THIS ONE
" WE HAVE THE ABSOLUTE LOWEST PRICE "

MAT;BUALMUMWDBWEHAWMTMWMONAHAMOFMWFM
RULE # 1 " IF WE DON'T TAKE CARE OF EXCELLENCE: * SOME SUCCEED BECAUSE THEY CUSTOMER SERVICE

THE CUSTOMER... SOMEONE ARE DESTINED TO, MOST SUCCEED "cu??i?ei"émﬁsr '33:5 ;g QE:I:&T&EE&E.

ELSE WILL" BECAUSE THEY ARE DETERMINED TO " A TYPICAL DISSATISFIED CUSTOMER WILL TELL

ATTITUDE: " ATTITUDE IS A LITTLE THING QUALITY: * THE RACE FOR QUALITY HAS NO FINISH LINE * e e T A i e T

THAT MAKES A BIG DIFFERENCE * PERSISTANCE: * PERSISTANCE PREVAILS WHEN DO BUSINESS WITH YOU AGAIN IF YOU RESOLVE
% THE COMPLAINT IN THEIR FAVOR.
SUCCESS: * SUCCESS IS A JOURNEY ALL ELSE FAILS * IF YOU RESOLVE A COMPLAINT ON THE SPOT

NOT A DESTINATION * IMAGINATION: * A MIND ONCE STRETCHED BY A NEW IDEA, pehidem st e oy SRR

OPPORTUNITY: * " BECAUSE OF AN ATTITUDE OF INDIFFERENCE
<" IN Tﬂgg:pf OF SLTFULTY NEVER REGAINS ITS ORIGINAL DIMENSIONS GV Coun A o8 K SEGiFiC NCICUAL

LEADERS: * LEADERS ARE LIKE EAGLES,THEY DON'T FLOCK, ° INSUMMARY, ALL THESE FACTS SAY. .. ..

YOU FIND THEM ONE AT A TIME * CUSTOMER SATISFACTION
BENJAMIN FRANKLIN: * THE BEST WAY TO BE FREE OF THE LAW IS TO OBEY IT" EQUALS SUCCESSH

ANYONE IMPLYING THEFT OF SERVICE

W, ANY WAY SHAPE OR FORM, DO US INTRODUCING

QUALIFIED BENCH TECHNICIANS.
FOR DIAGNOSTIC PURPOSES ONLY

1PC -10PC BERIQD I1_NQEA.SALE: GENESIS: i§ THE NEW STATE OF THE ART DESIGN
STAR VI QUICK KIT 19.95 - 16.95 IN DIAGNOSTIC TRANSMITTERS. ALLOWS FULL
STAR 7 QUICKKIT 29.95 - 24.95 SCIENTIFIC ATLANTA compatisLe* DIAGNOSTIC TEST MODE OF RAW CONVERTERS.
STAR 7 21 5 TWIRE 15C-107¢ |\ BERT N b N ARRIE S SR
MULTI MODE QUICK KIT 34.95-29.95 S/A 8600 QUICK BOARD 34.95 - 29.95 CONVERT
STAR72R5NV3WIRE  24.95-19.95 S/A8590 QUICKBOARD  34.95-29.95 RTERS,DESCRAMBLERS OR
GENESIS STANDARD  154.95-144.95 S/A 8580 QUICK BOARD  34.95-29.95 ANY DECODING DEVICES!!!
GENESIS "RE-SPAWN" 199.95-189.95 S/A 8570 QUICK BOARD 34.95 . 29,05 | NOTE THE ABOVE MENTIONER NAMES ARE ALL REGISTERED, TRADEMARKS, AL
_PIONEER commas®  LPG-10PC 2.0 0576 00 0600 40PIN 34,08 -29.95 | ot ees ot S 1 o W e
-51XX - BA-61XX -34.95 - 29.95 5
BABX . BASTXX £ 34.95 . 29,95 S/ABSS014PINEAROM  34.95.20.95 Avcl:l(n)g{,gcx
\EW] NEVER RESETE-4 39.95- 34.95 S/A 8550 QUICK BOARD 34.95 - 29.95 OEFIE

S/A8536 AUTOBOARD  34.95-29.95 L
GENESIS STANDARD TRANSMIT 154.95 -144.95 SECURITY SCREW TOOLS
GENESIS MORPHING MODE 6300 199.95 -189.95 S/A 8535 AUTO BOARD __ 34.95 - 29.95 FOR ALL BRAND NAME CONVERTERS
MULTI-MODE BOARD 39.95 - 34.95 QS

6300 PIO WRITER
CLEARS E-2 THRU E-8 59.95 - 54.95
2660 16.95-12.95

Write in 195 on Reader Service Card.

SPECTRUM ANALYZER, HP 140S with WANTED: MODULES for the Yaesu
HP 8552A and HP 8553L (110MHz). 767GX transceiver. | am seeking the 6, 2,
Thoroughly tested EXCELLENT, $950. 440 meter converters for the 7657GX.
VECTORSCOPE, Tek 520A in excellent Please write to Richard Sullivan, 1731
condition, $800. HP 410C, very good con- High St. Apt. 16, Des Moines, IA 50309-
dition, but no AC probe, $95. Joe, 214- 3337. KBOYZ. State price.

530-0077 after 8pm Central.

LA PPAY

Blectronics International

COMPUTER PARTS

Looking for a great value?

- —— e Y " - Subscriptions to Nuts & Volts CB — SCANNERS 3
MET0 (OIS EROL bl are only $19 for a full year.

1Mx32/36-70 72-pin SIMM(4MB

Call Toll Free and use your

4865X-25INTEL. $45.00 SECRET CB Books 1-29, $10 ea; Sams

2370 T3-S (16VB) 480X BHINTE 11500 Visa or MasterCard to order! Books $15 ea; RCI 2950-2970 service
;%Gp%)mo%(%ﬁoo (ifg'w) in00 1-800-783-4624 manual, $10. Call for free catalog of other
Wat 7080 DI Dk, sao BOZBTA2.. . goodies, 1-800-536-0109.
1Mx4.80 DIP DRAM... =0 387SXULSIANTEL CYRIX. :
256Kx8-60VIDEOSOJD 3B7DXULSIANTEL CYRIX HAM GEAR TOMCAT’S BIG CB Handbook, by Tom
256Kx16-70VIDEOZIP..(WE/ MISC.— Kneitel! 221 pages, illustrated. Everything
ZHKx1 GIOVIDROSO)- WANTED they never told you about AM, SSB, DX,
Al AN MOTHERBOARDS, 256K CACHE, INTEL CPU: Freeband, legal and otherwise. Only

4865X-25, 4MB RAM...
: 486DX2-66, 4MB RAM
$805 EPROM PROGRAMMER.
$8.95 16550 40-PIN UART......
.$4.25/390 EPROMS & FLASH:
.$5.95/5.50 27C256-150NS.
.$12.95 27C512-150NS.
..$21126 27C010-150NS.
128Kx8-15/20 32.DIP 4m| CALL 27C020-150NS.
© OTHER PARTS AVAILABLE, CALL FOR QUOTE ® VOLUME DISCOUNTS OFFERED
© PRICES SUBJECT TO CHANGE WITHOUT NOTICE® TERMS:COD (CASH), VISAIMC
©  MINIMUM ORDER $20 FREIGHT: $5 MIN.

185 5 , $6 to Canada). CRB
I WANT it and | want it now. | want all of gess‘?:régs Bg:s;gg’;ecgmr:a(:ka’nNY )11725‘
your SIMM memory. IBM, Mac, new, used,  (\yg residents add $1.78 tax). MC/Visa

even defective. | want it all. Highest $ paid. Ean
Call 1-800-4-MEMORY now! Voica/FAX. . O Phone orders 516-543-9169.

MILITARY COMPONENTS wanted.
Capacitors, resistors, diodes, transistors,

64Kx1-15ns 22-Di
64Kx4-15ns 24-D
64Kx4-15ns 28-DIP...

THE “WORLD Scanner Report” is for
novice & expert radio hackers committed
3 : : to excellence and rarity in the pursuit of
et 205 Fax 810 aae,  VHF-UHF scanning. Edited and published
3613 ! i ; by Bill Cheek, author of “The Ultimate
. Scanner” and Scanner Modification
WANTED: SQUIRES sanders SS1BS, Handbooks. $5/sample issue or SASE for
SS1RS, SS1V, SS1S, Eddystone 850/4. details. Box 262478-N; San Diego, CA
Weber, 4845 W. 107th St., Oak Lawn, IL 92196; BBS/FAX, 619-578-9247, 5:30pm-
60453, 1:30pm, voice-only 1:30pm-5:30pm, PST.

LA PAZ ELECTRONICS INT'L

P.0. BOX 261095, San Diego CA 92129
TEL (800) §86-4199 FAX (619) §86-1482

14 October 1995 Write in 47 on Reader Service Card.



his month, we shall look

at three inexpensive,

high-quality morphing

software packages. Two

software packages oper-

ate in Windows 3.1, the
other operates from DOS.

The term morphing (meaning “to
morph”) is derived from the word
metamorphosis. -The dictionary
defines. metamorphosis as “a
change of form.” This is what morph-
ing software does to pictures; it
changes one picture object to anoth-
er by creating a smooth transitional
link between the two pictures. The
transitional link is an animation file.

Morphing has become a stan-
dard special effect in many

Hollywood  productions.

] Using these software pack-

ages, you will be able to

by John lovine

add these special effects to your
own computer movie files, home
video productions, and multimedia
projects.

Each of the software packages
are able to load a variety of picture
files, such as .BMP, .PCX, .GIF, etc.
One of the Windows software pack-
ages has a truly impressive feature
of being able to transform two mov-
ing picture files (Windows .AVI files).
A great improvement from using sta-
tic picture files.

Choosing Picture Files

The first step in any morph is
choosing the pictures to morph.
Choosing suitable pictures is of the
utmost' importance. In general, the
more care one takes in either creat-
ing or choosing suitable pictures to

morph, the more successful the
appearance of the finished product.
For instance, if you are choosing to
morph two people, let's say a
woman to a man, it is best to use two
pictures that have the same general
size and outline. So, if the starting
picture is a close-up of the woman’s
face, you wouldn’'t want to morph it
into a full body shot of the man. A
better choice is a close-up of the
man'’s face. In addition, matching the
overall size of the face and head will
improve the transitional quality of the
morphing effect.

- Picture file manipulation and siz-
ing can be accomplished using
many graphic programs like
Photoshop and Corel.

Backgrounds

Backgrounds are also
important. When starting out,
it's better to use an object in

front of a single color back-
. ground. This focuses the mor-
phing effect on the objects
being morphed.

Using the same back-
ground for each picture is the
next best thing. If you are
shooting picture pairs to
morph, don’'t move the camera
between shots. If you own a
photo manipulation program,
such as Adobe, you can
remove the objects or persons
you are going to morph from
each picture and place them
on identical backgrounds.

The reason for choosing
. identical backgrounds is when
morphing an object
against a complex
: background, a graph-

ic distortion surrounds the
object. This appears as a melt-
ing and mixing of the back-
ground closest to the objects
as they are undergoing the
morph.

When setting up the mor-
phing points in any of the pro-
grams, you should choose
points that will tend to limit this
type of background distortion.
For high-quality morphs, such
as those used in Hollywood, a
blue screen background tech-
nique is used. The blue screen

background can be removed photo-
graphically and the morphing
sequence is placed on top of an
appropriate background. This effec-
tively removes all the background
distortion.

PhotoMorph 2 has a blue screen
feature we will look at a little later.
Many of the decisions we shall
make, like choosing the morphing
points, are the same for all pack-
ages. Of course the mechanics
involved in setting the points in each
program are different.

Metamorf

We shall begin by studying the
DOS package first. MetaMorf is the
DOS-based morphing package. This
program requires the minimum
amount of computer horsepower of
all the packages. The minimum
hardware requirements for this pack-
age are a 286 computer with 2 MB of
RAM, VGA card and monitor, 2 MB
free space on a hard drive, DOS 3.1
or greater, and a mouse.

Figure 1 is the opening screen to
the Metamorf program. The top area
of the screen is the work area for the
two pictures that you will be morph-
ing. On the lower left hand side is the
control panel. By clicking on the
“Load Picture 1” button, a directory
of files are presented in the scrol-
lable directory window. Choose any
file listed by double clicking on the
file name. Next click the “Load
Picture 2" button and choose a pic-
ture file. :

Metamorf can load a variety of
picture files like .PCX, BMP, and GIF.
The pictures need to be in either a
320 x 200 or a 640 x 400 resolution
for the Metamorf program. If not, the
picture file will not load.

To help circumvent any prob-
lems, Metamorf is packaged with a
convert program that will either crop
or stretch a non-standard picture file
resolution to the exact resolutions
needed by the main program.

After the picture files are loaded
into the program, you can begin.
Typically, one first creates a matrix.
The matrix aligns similar features in
each picture file. For instance, by
aligning the matrix points on the eye,
this tells the program that these two
points should morph from one into
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M

and text; basic tips to advanced
techniques.

PhotoMorph L7

Special edition of the award-winning morphing
und special effects application.

Ower 70 of the most beautiful

video clips, royalty free.

of morphing/special effects.

MATINEE’

the other. In general, this improves
the morphing effect.

It is possible to morph two pic-
tures together without using a
matrix. The finished product will
appear as a fade out of the starting
picture and a fade in of the ending
picture. Not really a metamorphosis.

So, for a true morph, you need to ‘

create a matrix.

Creating and editing a matrix is
fairly straight forward. To add a hori-
zontal line, click the right mouse but-
ton on the right or left edge of either
picture. A horizontal line will appear
in both picture work spaces. A verti-
16  October 1995/Nuts & Volts Magazine

cal line is created by

clicking the right

mouse button
on the top or
bottom of
either picture. Again a
vertical line is created

in both picture work |

spaces.
The point where

the horizontal and ver- |

tical lines intersect is a
morphing point.
Morphing points can
be bent and moved for
exact placement by
clicking and holding
the left mouse button
on the intersection
and dragging it to the
desired point.

To delete a matrix
line, you hold down /i
the “Ctrl” key and click
on the line with the left |

mouse button.
In Figure 2, notice
that the first matrix

eye pupils on each picture. The next
pair of lines will align the right pupils.
In general, try to match similar
aspects of each picture when possi-
ble. By keeping points aligned in this
manner, when the morph is generat-
ed, the starting picture eyes will
morph into the ending pictures eyes.
Obviously this lends a good deal of
credibility to the morph, especially
when morphing different species,
like a woman to a cat.

You build up matrix points by
adding and editing morphing points.

When you are satisfied with the

matrix, you can generate the morph.
Metamorf allows you to choose
how many picture frames the morph
will process. The default value is 25
frames. The control panel buttons
“Total Frames,” “Starting Frame,”
and “Ending Frame” allow you to edit
and control the generated morph.
By hitting the “GO” button,
Metamorf first asks for a file name
for the .FLI movie, then proceeds
with the morph generation.
Metamorf generates
an FLI movie of the morph.
Metamorf is packaged with

Ml Type: 248, Size: 220 x 200, Fo

points align the left = — E“ F_



an FLI movie viewer for
watching the morph movie.
It is easy to start up from the
main screen — just click on
the “FLI” button. Once in the
viewer program, you can
load and view any FLI
movie.

High resolution pictures
(640 x 480) can also be
morphed. However,
Metamorf does not directly
create an FLI movie from
high resolution pictures.
Instead, it generates a
sequence of either GIF or
TGA picture files, that can
be used by another pro-
gram, not included with
Metamorf, to generate an
FLI movie.

Keeping in tune with
today’s multimedia, it is eas-
ier and more advantageous
to use Microsoft's .AVI
movie format than .FLI.

There are shareware
programs available that will
convert FLI movies to .AVI
movies.

Morphology 101 is a
multimedia CD-ROM pack-
age that is comprised of a
number of useful programs,
see Figure 3. The minimum
system requirements for this
package are a 386SX 16
MHz computer, VGA moni-
tor, Windows 3.1, and a CD-
ROM drive.

Installation is a snap.
Place the CD-ROM in your
drive. From the program
manager, run setup.exe
from the CD. The installa-
tion program creates two program
groups to run the various programs
packaged on the CD.

The CD-ROM has an interactive
manual titled “How the Pro’s Morph.”
The information in this manual is
basic, but it explores the numerous
features of PhotoMorph Lite. The 34
page manual is full of morphing ani-
mations that can be started with a
double mouse click. The animations
illustrate different special effects that
can be achieved using Photomorph.
: The text surrounding the

morphing pictures explain

R L ST L el S an

*

Video Special Effects for Windows

how that particular effect was creat-
ed.

Photomorph Lite is a stripped
down version of PhotoMorph 2, also
reviewed in this article. Even so,
Photomorph Lite is a powerful mor-
phing package. The morphing points
placed in the starting picture are
points rather than intersecting lines
used in Metamorf. This is a more
intuitive interface providing greater
control over the resulting morph ani-
mation, see Figure 4.

The program creates a

8 standard Windows .AVI

e R

5 e
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< No Actve image -+
e Resources 66% Froe Local Resources $3% Free | e 3
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T e

“animation” file. The fidelity of the
resulting .AVI files is good. So good,
in fact, that one may use “Video for
Windows” (VFW) and “Video Edit” to
add a sound track to the .AVI file.
This may appear to the reader as,
“Well, should you always be able to
do that?” Well, yes in theory, but my
experience in working with these
files is that some programs, while
creating a viewable .AVI file, have a
corrupt sound track. Once a file has
a corrupt sound track, it is next to
impossible to correct it
easily.

i
E
g S
2

Photomorph Lite (I keep
writing the “Lite” so that
the review on this
6 program isn't con-
fused with its more
powerful relation Photo-
morph 2) has an animation
viewer incorporated into it
making it easy to view the
resulting .AVI files.

Another great feature
of this program is its ability
to seemlessly add anima-
tions together. For
instance, suppose you
morphed a woman into a
man, then you wanted to
morph that man into
another person. Well,
Photomorph Lite allows
you to do that.

The CD-ROM also has
an animation gallery. The
gallery has 74 morphing
animations you may view.
The animations used in
the interactive tutorial
“How the Pro’s Morph” are
pulled from this gallery.

The Image gallery on
the CD-ROM contains
approximately 300 still
photographs of animals,
food, objects, people,
plants, scenery, structures,
etc. See Figure 5. The
photographs may be used
royalty free.

Matinee is a second
program included on the
CD-ROM. The program is
billed as an .AVI screen
saver. The stripped-down
program only allows you to
play a few video files. An
order form is included for
users to purchase the
complete program.

Nnorp!

Photomorph 2 is the most
advanced morphing program
reviewed, see Figure 6. To say that
this is just a morphing package does
this software an injustice. It has
advanced pre-production and post-
production features that make this
software suitable for professional
broadcast quality video.

In addition to doing standard
morphing as described for
Photomorph Lite (see Figures 7, 8,
and 9), it has the added abilities to
morph two .AVI movie files, filters for
special effects, masking, blue
screen, chroma key, and luminance
key. Don’t know what these features
are? That's okay, we will review
them right now. However, a com-
plete discussion of each feature is
beyond the constraints of this article.
We shall touch upon the highlights of
the features; just realize there is
more that may be accomplished
than what is covered here.
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The two morphing packages
reviewed so far, Metamorf and
Photomorph Lite, only morph still
pictures. Photomorph 2, however,
can load two .AVI movie files and
create a morph transition. This
allows a moving morph to take
place. What immediately comes to
mind to illustrate this point is the
movie Terminator 2. The liquid metal
robot morphed from one person to
another, while in motion.

The text overlay feature allows
you to title video clips (.AVI files) and
picture files. The feature uses
TrueType and PostScript fonts.
Photomorph 2 also has a framing
feature that allows the user to place
a frame around a picture file.

Filters are a unique feature.
They provide interesting special
effects. The swirl filter, for example,
takes a standard picture and creates
an animation in which the picture
swirls as if it were a liquid and some-
one stirred it with a spoon. I've seen
this effect used on broadcast TV
numerous times.

Photomorph 2 is packaged with
the following video distortion filters:
Lens; Pinch; Ripple; Rotate; Rotate
Center; Rotate and Shear; Shear;
Spherize; Comp. Width; Comp.

Height; Swirl; Tear; Tumble; Twirl;
Wave; Zigzag; Zoom In; and Zoom
Out.

These particular features are
accessed through the Distortion
Editor.

Blue screen, chroma key, and
luminance key allow the user to
make, selected parts of an image
transparent. The transparent por-
tions allow a secondary screen or

| background to show through.

Blue screen allows the user to
key a range of blue colors to become
transparent. Chroma key allows the
user to select any color to become
transparent. Luminance key allows
the user to select a range of lumi-
nance or brightness to become
transparent.

Blue screen has been used suc-
cessfully for many vyears in
Hollywood. Here, actors are placed
in front of a blue background. The
scene is played. In post production,
the blue screen is made transparent
and a suitable background is used
instead. This is the technique used
to place actors flying space fighters
in outer space. Photomorph 2 is able
to blue screen one .AVI clip onto
another .AVI clip.

Chroma key is considered more
powerful than the blue screen tech-
nique because it allows the user to
key on any color. Figure 10 is a chro-
ma key example. In this picture, we

! chroma keyed on the womans skin.

This allowed the second photograph
of the beach scene to show through
on this color.

The special effects one may
accomplish using PhotoMorph can
not be properly illustrated in a maga-
zine because the resulting files are
movies. The transitions and video
distortions possible elevate this pro-
gram beyond the narrow definition of
morphing. This is a high-end pro-
gram that may be used to create
professional effects suitable for
broadcast television.

Each of the packages reviewed
is capable of warping images.
Warping, as its name implies, dis-
torts the image. The amount of dis-
tortion is in proportion to where the
secondary morphing points are
placed. Typically, just the first picture
file work area contains a picture. The
points are placed on the first picture.
The second picture file work area
does not contain a picture file.

Each package reviewed occu-
pies its own niche in PC software.

People who are using an older
PC computer (AT 286), or like work-
ing in a DOS environment, can use
the Metamorf software package. The
FLI file generated by Metamorf can

be converted to an .AVI using share-
ware programs available on most
BBS systems.

People working in a Windows
3.1 (or higher) environment who just
want a basic morphing package,
Morphology 101 is an excellent buy.
The software operates smoothly and
has the added ability of adding .AVI
clips together to create longer mor-
phing sequences. The online manu-
al plus the clip art make this a best
buy.

Photomorph 2, as described,
goes past standard morphing pack-
ages. This software has the ability to
morph digital movies. The blue
screen, chroma keying, luminance,
video distortions, and transitions ele-
vate this package to users who want
to create professional quality
morphs and special effects.

Metamorf — $29.95
(For DOS)

Morphol gy 101 — $29.95
(CD-ROM) Windows

Photomorph 2 — $125.95
Windows

Software available from:

Images Company
P.O. Box 140742
Staten Island, NY 10314
(718) 698-8305
Visa & MasterCard
Accepted

{ #30 CB - SCANNERS cont. |

EXPORT/AMPLIFIERS gadgets, final tran-
sistors tubes, parts. We also carry 40
channel CBs antennas and microphones.
Large pricing sheets $2, refundable off first
order. Dealer inquiries welcome. P&J
Electronic Dist., 401 SE 19th St., Ft
Lauderdale, FL 33316.

CBs, ACCESSORIES, SCANNERS,
ANTENNAS, MICROPHONES, COAX.

Best prices! Call 1-800-821-2769 for cur- $1, complete list $4. D&R Electronics, 10 Mto Nuts & Volts Today!
rent flyer. THOMAS DISTRIBUTING, 128 Park St., Thomaston, CT 06787. 203-283- Call 1-800-783-4624
Eastwood, Paris, IL 61944. 9492. and Use Your Visa or Mamdh

“BREAKER” SAVE big on Connex,
Galaxy, 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.

SALES, SERVICE: CB equipment, radios,
modifications, power mice, echo-reverb
boxes, kits, meters, filters, antennas, noise
toys, mounts, hard-to-find items. Partial list

SCANNER MODIFICATION HANDBOOK.
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, dia-
grams. 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.

PAGERS. WE can supply you with one or
1,000 digital display pagers on your fre-
quency with your capcode for $55 each.
24 hour delivery on pagers in stock. We
also sell new and used pagers. Credit
cards okay. Write, or fax 501-223-9406.
Software City, Box 23016, Little Rock, AR
72221.

CB & Ham, accessories, antenna, radios,
mobile & base microphone, echo boards,
noise toys, expander kits, SWR & Power
meters power supply, books. West Coast
Sales, 1-800-713-3532, Visa or Master-
Card only.

Attmax

||||| S

DEVICE PROGRAMMERS
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NEEDHAMS EMP-20| (EETOOLS ALLMAX+
UNIVERSAL $429 UNIVERSAL $689

NEEDHAMS PB-10 | ( ADVANTECH LABTOOL48
EPROM+ §129

MOD-MCT EMUPA
UNIVERSAL $569

UNIVERSAL $1295

§ 49 SUNSHINE 1 GANG EPROM
§125 SUNSHINE 8 GANG EPROM
§ 15 MOD-MAC PC INTERFACE

$1295 ADVANTECH LABTOOL-“
§ 85 SUNSHINE 4 GANG EPROM $ 695 ADVANTECH UPROG
$ 250 XELTEK SUPERPRO R
$199 SUNSHINE 16 GANG EPROM  $ 429 XELTEX SUPERPRO Il |~
$ 159 XELTEK ROMMASTER1 UNIVERSM
$169 MCT-MOD MUP UNIVERSAL  § 239 XELTEK ROMMASTER4
$449 MCT-MOD EMUP UNIVERSAL $ 135 EETOOLS ROM MAX1
$569 MCT-MOD EMUPA UNIVERSAL $ 189 EETOOLS ROM MAX4

General Device Instruments!

NEEDHAMS SA-20 °
GDI WILL BEAT ANY PRICE - NEVER UNDERSOLD | STAND ALONE $699

SALES 408-241-7376 FAX 241-6375 BBS 983-1234 Internet m@ll.mom.uln

SHAREWARE

250 Terrific Games On One Single CD-ROM
Including Doom, Rapture, Duke Nukem |,1I, Heretic, ....
OR

5,000 High-Quality Adult Images On One CD-ROM
All 600 Megs Filled--Absolutely No Free Space

Your Choice for only $25/each or $40/set + P/H

Order Toll-Free at 1-800-319-6766

We accept Visa, MC & AE. Island-Soft, LLC
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Cellular Equipment

e ESN Readers*........ccceeuueeeee. $595.00

Full ESN Data. For use with appropriate scanner equipment.

e Other Cellular Equipment

Call for free brochure.

JIAC

CELLULAR

Call to order M-F 9-5 PM PST

TEL/FAX 209-665-2899
Chowchilla, CA 93610

575 Rosehill Drive

*Legal restrictions, call.

Write in 71 on Reader Service Card.

FREE CB EXPORT CATALOG 24
HOURS A DAY by our INTERACTIVE
VOICE MAIL SYSTEM, FAX ON-
DEMAND. LISTEN to or FAX DOWN the
ABSOLUTELY LOWEST PRICES on
CBs, Scanners, Modifications, Kits,
Technical Books, Accessories and more.
LORD/WYATT COMMUNICATIONS 718-
789-7329, press Ext. 1 for the CB depart-
ment. No FAX machine. Please send $3
for catalog to LWC, PO Box 030128NVS,
Brooklyn, NY 11203-0001.

ANTENNAS! FILTERS! BOOSTERS!
Many unique products including indoor
amplified loop antennas, lightning and
overload protectors, and modification
enhancements that can add 10x signal
boosting, extra-narrow AM/FM/SSB fil-
tering, SCA decoding and more to your
shortwave radio! For complete catalog,
send two 32-cent stamps. Worldcom, Box
3364-N, Fort Pierce, FL 34948. 407-466-
4640.

ULTIMATE MODIFICATION BIBLE Vol.
IV. Most complete, and greatest modifica-
tion book in its time. 800 mike wirings CB
and ham, 400 CB modulation boost, 200
CB PLLs, 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),
MasterCharge, Visa, or Discovery. Other
calls: 409-231-3753.

MONITORING TIMES says: “The book
explodes with information . . . one of the
best, most practical, scanner technical
books of the decade.” Bill Cheek’s The
Ultimate Scanner (Cheek?®) doesn't just
build on his two earlier bestsellers. His
new, indispensable bench manual goes
further and faster, detailing scanner modifi-
cation technology including memory
enhancements, up to 25,600 channels,
cellular restoration, simple ways to auto-
mate arduous scanning tasks, signal dis-
crimination, computer interfaces, optimum
antennas, autologging “hits,” power
options, SCA decoders, autorejecting,
hacking, and tons more. With a wealth of
step-by-step procedures, photos, charts,
diagrams and schematics, Cheek shows
us how to dramatically improve scanner
performance. 250 pages, large format,
$29.95 (plus $4 S&H; CA add 7.75% tax).
Index Publishing Group, Inc., 3368
Governor Drive, Ste 273, San Diego, CA
92122. Order line 1-800-546-6707.

CB RADIO Hacker’s Guide! New! Big 150
pages; pictorials, diagrams, text. Peaking,
tweaking & modifying 200 AM & SSB CB
radios. Improved performance, extra capa-
bilities! Which screws to tum, 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.

WANTED: WORKING or not: Cobra 2000
and Cobra 148 GTLs. D-104 and Silver
Eagle microphones in good working condi-
tion. All CB and amateur equipment con-
sidered. Bud Matthews, 1985 Clover Ave,
Perry, 1A 50220. Phone or FAX: 515-465-
4423.

SWAP: MY Standard CCR708A communi-
cations receiver/scanner/spectrum display
unit, 50-905 MHz continuous coverage,
100 memories. Purchased new @ Dayton
'95. For: Your like new cellular capable
AOR-8000 handheld. Bob N20OOM, 914-
628-5706 eves.

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.

240+ CHANNELS CB/HAM MARINE
RADIOS AM/FM/SSB/CW Export/
Domestic CB: RCI, Superstar, Galaxy,
Mirage, Connex, Stalker, Yosan, Uniden,
Midland, & Cobra. Service & modification
manuals, antennas, meters, mics, kits, lin-
ears, modulators, 99 channel readout freq.
modification kit for 148/2000GTL/Grant XL.
Infra-red night scopes & tons more stuff.
Catalog $3 cash, check, MO, Amex.
Maxtech, PO Box 8086, New York, NY
10150. 718-547-8244.

WANTED: CELLULAR modification on
our Regency MR-8100 scanner. Also need
modification for Oki phones conversions to
cell-site monitoring, etc. ECC/Comm-
Systems, 16 Addington, Brookline, MA
02146. Fax 617-738-0451.

RADAR/JAMMER This new x and k digital
radar jammer works at any distance 100%
of the time. We guarantee it! Dealers wel-
come. Call, 717-671-8650 or 1-800-671-
8117 for a brochure. Write, BLUE MOON
GADGETS, 6059 Allentown Blvd #608,
Harrisburg, PA 17112-0992.

HC11 KITS

now with Buffalo monitor
4__-_

Py S
J*\\%o{ A fast and easy way to
©¢*  incorporate HC11
technology into your next
project!

CABLE
L EQUIPMENT!

WeBiiyAllTypes

~ U.S. Systems
* Offers of 200 Pieces
B srore g Or More :
RS-232 B "ssw e« CALL TODAY!

* ROM Buffalo monitor
* Built in timers & counters

+ 512 Bytes EEPROM &@%\@,\ ‘
* 512 Bytes RAM ) -
« 8 Analog Inputs N\ §® FAX: 1 402 392-0991

* 4ServoPorts (& o

Internet Users E-mail us at zchris @eskimo.com or see
our WWW page- htip://www.eskimo.com/~zchris

2 Free Ask For Purchasing...
o L and

about the eattle, WA 9811
% % x LRomesi] | Let’s Deal!!

* RS-232 interface included O\\z&‘ ] 40 2 3 9 2 & 2 2 84

Write in 46 on Reader Service Card. Write in 74 on Reader Service Card.

MOTOROLA SOFTWARE
TO REPAIR LOANER AND 000FFFF
FREE STANDING PROGRAMMER
BATTERY OPERATED
ALL VERSIONS INCLUDING DIGITAL

FROM $ 1799
Also Available:
NEC-SONY-ERICSSON-PANASONIC

MITSUBISHI-AUDIOVOX.
COMPLETE WITH CABLES!!!

CALL 800-581-9477

Write in 48 on Reader Service Card.
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ACTUAL SIZE B&W CCD BOARD CAMERA

WITH 3.6 mm ADJUSTABLE MANUAL FOCUS LENS

WILL FOCUS DOWN TO APROX. 1/4” WITH APROX. 1/3” FULL FRAME
LATEST SONY  HYPERHAD IMAGE SENSOR

4 RESOLUTION: MORE THAN 380 LINES

@ MIN. ILLUMINATION: 0.4 LUX

4 S/N RATIO: BETTER THAN 50DB (AGC OFF)
4 POWER: 9 - 13 VDC LESS THAN 150 MA

FurtunA € OMPONENTS
1-800-640-9948
Converters Compatible To All Major Brands

MBI /8 23 il $r41.00 o : . aunu-lnw;ttgr':a%m:z:‘rg\l’g? il

BPV7 D  $235.00 BRX3 $ 35.00 T esmvoaw | % SHUTTER SPEED : 1/60 - 1/50,000 SEC

BRZ3 D $ 65.95 BRZ _ _$ 40.00 =7 & T O VOLT. /6 COMPOSITE 75 ohm

BPBB7 $300.00 10-Unit Price Specials \?;L ol @ CONNECTS TO ANY MONITOR OR VCR

BP5 $180.00 DAGN7 $ 50.00 PRICE EA.

BPVS $185.00 MICRO-550 $42.00 BLC cLECTRONICS 13 . Saleoo

1508 LEXINGTON * BEDFORD, TEXAS 76022 024 $ 105.00

Call us for FTB3’s/TVT and PTV’s PHONE (817) 267-7792 FAX (817) 283-7797 2599  $100.00

4-Way Universal Remotes $11.50

Write in 113 on Reader Service Card.

5100D $200.00 321 $ 99.95

6100D $325.00 8535-420 $ 99.95

6300D $350.00 SA 8590D-  $290.00

8500-311 $ 89.95 ST1600 $240.00

8500-310 $ 92.95 ST1086 $2920.00
Call for (Stealth)

M80's/SA and SA-3,’s

We buy all types of conuentens. P¢’s not the intent of
Futuna Components to defnaud any cable company.

dl

[
=

Write in 49 on Reader Service Card.

FACTORY RENEWED scanner & CB
radios. Bearcat BC560XLT base/mobile,
16 channel, 10 band, w/WX. $79.50 + $7
S&H. Cash, check, MO. SASE for list.
Hummell Electronics Service, Box 211,
Pleasantville, PA 16341.

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

CB SCHEMATIC “COPIES” WANTED.
US funds paid. Jordan Hillrich, 732 Queen
St., Regina SK, Canada S4T 4A3.

CELLULAR SCANNER: Decode cellular
data, monitor channels, decode DTMF and
more. Use as stand-alone unit or with
optional computer interface. For immediate
fax info call 714-647-7236 or call 818-425-
2243 for orders.

FEDERAL FREQUENCY Directory! Knei-
tel's “Top Secret” Registry of government
Frequencies, New 8th Edition. 268 Pages!
FBI, DEA, Customs, Secret Service,
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 ref-
erence of law enforcement, news media,
private security, communications industry
& scanner owners. $22.95 + $5 shipping
($6 to Canada). NY State residents add
$2.38 tax. CRB Research Books, Box 56-
NVT, Commack, NY 11725. Visa/MC wel-
come. Phone orders 516-543-9169 week-
days (ex-Wed.) 10 to 2 Eastern.

CE-232 SCANNER/Computer Interface!
VHF-UHF scanning at its best with cyber-
powered AutoProgram; AutoLog; Auto-
BirdieReject; Auto Look Up; scripts and
more for PRO-2006/5/4 and IBM/compati-
bles w/512K, MSDOS 3.1/up! Kit, program
disk, manual: $194.95 + $5 S&H; SASE for
info: COMMtronics; Box 262478-N; San
Diego, CA 92196. FAX/BBS at 619-578-
9247, after 5:30pm & before 1:30pm.
Voice only: 1:30pm-5:30pm, PST.

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.”

Guaranteed quick response to all inquiries. . .
If you have any surplus Electronic Inventory
that you would like to

turn into
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Worldwide
distribution

SEMICONDUCTOR

(818) 349-4495 - (818) 349-6562

Write in 36 on Reader Service Card.

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.

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.

MUSIC &

ACCESSORIES

THEREMIN CIRCUIT board tested and
working. Tone increases as hand
approaches antenna. Play music without
touching the instrument. You supply the
container. Antenna included. $69.
Rockhaus Guitars, 414-327-4141 for infor-
mation, 414-545-5900 to order.

KITS AVAILABLE to add reverb, tremolo,
or tube distortion to any amp. Custom built
pre-amps, power amps and speaker cabi-
nets. Guitar and amp mods plus books
and schematics. Call for our latest flyer.
Music Resources, 708-934-1726.

WANTED: RECORD CUTTING LATHES,
tube limiters, amplifiers, Fairchild,
Neumann, Westrex, Skully, Ortofon,
Grampian, Presto, McIntosh, Marantz,
Altec, jukeboxes, records. 612-869-4963.

BEWARE OF AZIMUTH MISALIGN-
MENT! Even a small error in the azimuth
adjustment of your audio cassette deck’s
tape head can cause drastic loss of HF
response. Our unique variable-azimuth
test tape allows you to check the accuracy
of your azimuth alignment in seconds with-
out disturbing the adjusting screw. Only
$14.95. Free shipping. Columbia
Research, Box 91111, Portland, OR
97291.

ACOUSTIC GUITAR Pickups: quick-
mount, low price, high quality, wholesale/
retail, money-back guarantee, can also be
used as a contact mic. Sample $20, S&H
includeu. VISA/MC accepted. CLE, Box
1913, Sarasota, FL 34230-1913. Phone/
FAX 813-922-2633.




Call today for your free catalog!

Mfr./Model Description List Sale
. BMI 2400 2 Ch Disturbance Analyzer $7,320 $1,500
S e Clals EA 411BB 1Ch 100MM DC Recorder w/ Battery $1,892 $825
EA $22904 3 Pen Watt/Var/ Demand/PF Recorder $8,465 $2,725
FLU 1911A-01 5Hz-250MHz 7Dig Univ Counter $1,075 $490
FLU  8050A 01 4.5 Digit DMM w/ Battery $544 $345
5 HP 3312A 13MHz Function Generator $1,900 $950
Save Big On
Brand- ame, HP  3466A 4.5 Digit DMM $1,290 $575
Pre-owned
Test and HP 3586C 004 50Hz - 32.5MHz Sel Level Meter $14,450 $2,750
Measurement
. HP 37203A HPIB Extender $1,285 $400
Equipment
HP 6205C DC Power Supply 20V/.6A 40V/.3A $1,530 $450
We also purchase
pre.()wned test HP 6253A Dual DC Power Supply 20V/3A $2,650 $750
equipment...turn
your surplus HP  8640B 5 - 512MHz AM/FM Signal Generator ~ $14,600  $2,550
equipment
into cash!
PHI PM3267RU  2Ch 100MHz Scope Rack Mount $2,295 $850
. SOR  SRL40-50 DC Power Supply 40V/50A $3,795 $550
Mention
thl:f ad & TEK 2235 2Ch 100 MHz Scope $2195  $1,275
receive a 5% __
dzscount! TEK 2236 2Ch 100MHz Scope w/ DMM & Counter  $3,795 $2,085
TEK 7854 Dig Scope Mainframe w/ Calculator $17,000 $800
Subject to TEK 7904 500MHz Scope Mainframe $8,510 $500
availability.
Prices
e WGR AL31015  Plug-in Amp 20Mv-400V DC $260 $50
90 Day
Standard 2
GE Warranty WGR WR3310-8 8Ch Thermal Oscillograph Recorder $10,750 $3,900
il R 8
130 9002

Call 1-800-235-6497

or 510-476-7200 ext. 7492 or fax your request to 510-476-7504 GE Capital
Test Equipment Management Services

Our Business Is Helping Yours®
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FULL DUPLEX

COMMUNICATION

with Damien Thorn

"Full Duplex™ is an interactive column with Nuts & Volts writer
Damien Thorn We’ll be reprinting the more interesting letters from read-
ers along with Damien’s responses. Questions, comments about his
articles, or ideas for future issues are all welcome. Correspondence

should be sent directly to Damien Thorn, c/o Phoenix Rising
Communications, 3422 W. Hammer Lane, Suite C-110, Stockton, CA
95219. He can also be reached electronically as Damien@prcomm.com
via the Internet. Names will not be published if anonymity is requested.

MAILBAG

Dear Damien:

I recently received a document outlining
the test mode available with Motorola cellu-
lar phones. The document was written by
you and looked to be a transcript of an arti-
cle from a magazine. It provided me with a
lot of information. However, I have a prob-
lem. The code to activate channel scanning
(36xxx#, where xxx is replaced by a pause
time) does not work. I have three Motorola
phones of various types. The command
does not work on any of these phones. The
rest of the codes work fine. Is it a typo-
graphical error? Is code 36xxx# the right
one? Can you help me?

John Black

Mr. Black:

Thank you for the letter. The text file
or printout you received is indeed the
ASCII version of an article published in
the Jan. '93 issue of Nuts & Volts. It is
one of three articles that have been
released in electronic form and down-
loaded many thousands of times from
CompuServe, the Internet, and assorted
smaller bulletin board systems.

Your question about the channel scan
command has been asked many times, as
no one seems to be able to get it to work.
The problem is that Motorola included the
command only in some very early models
of cellular phones. I've not received any
official word from Motorola as to when
the command was removed, but I do have
a copy of the documentation that was
included with some cellular phones manu-
factured in the mid 80s and the channel
scan command is listed in the diagnostics
section.

Since the routine does not seem to be
present in the firmware of any phones
recently manufactured by Motorola, tech-
nicians must change the frequency loaded
in the synthesizer manually by entering
the channel number with the 1lxxxx#
command.

Dear Damien:

I am new at cellular phone phreaking,
and would like to learn more. Would you
please let me know which phones are best
for phreaking, perhaps having the following
characteristics:

1) Scanning ability.

2) Easily resetable.
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3) Easiest to program from the keypad,
without the need for any ancillary equip-
ment.

4) Built-in diagnostics.

: Robert
NY State
Robert:

First off, I have to assume you are
using the term “phreaking” to mean
experimenting with the hardware in order
to better understand its functionality.
Phreaking is a term that has permutated
over time, and often refers to theft of
telecommunications service using the reg-
ular telephone system. In the case of theft,
my obvious advice is to steer clear of such
activities. Ten years of one’s life is a hefty
price compared to the cost of cellular ser-
vice, and I'd certainly rather not receive a
letter in a few months asking if I have any
information on the Folger-Adams elec-
tronic gate control systems used in the
federal prison system.

As far as diagnostic modes that allow
scanning, many phones contain these
built-in functions. Some of them were
described in “Cellular Test Mode Secrets”
an article which appeared in the June, '94
issue of Nuts & Volts. Off the top of my
head, it seems that the entire current gen-
eration of cellular hardware manufactured
by Motorola is a favorite of experimenters
who appreciate the rich and comprehen-
sive set of diagnostic functions engineered
into the firmware.

The Oki series handhelds and their
AT&T house-labeled counterparts are also
quite popular. Other units with cool chan-
nel scanning modes are the Novatel 83xx
series. These phones meet all of your cri-
teria, although I'm not exactly sure what
you mean by resetable. I'm assuming you
are referring to an old security feature in
early phones that prevented them from
being programmed more than three times
without being “reset” by a dealer (or some-
one who knew the proper diagnostic mode
command).

Dear Damien:

Thanks for your letter in response to
my question back in Oct. '93 about pro-
gramming the Nokia LX12C phone. As it
turned out, I got AirTouch (a California cel-
lular carrier) service for the phone back on
Jan. 4, '94. Thirteen days later the
Northridge earthquake hit. Needless to say,
things got pretty hectic.

In your letter, you asked that if I ever
got programming information, to send it
along. Well, belatedly, here it is. | know that
you may already have this info by now, but if
you don't, I hope you find it useful. I also
came across the instructions for the Nokia
101, 1000, N201, 211, and 191 hand-
portables. These are enclosed.

Now, I have another question. Enclosed
is a copy of the current AirTouch newsletter
saying that possession of a cloned phone is
a felony. Is an “extension” a cloned phone?
Is an “extension” legal? If it is legal to have
multiple power booster kits, say mounted in
two different cars that use a single handheld
phone, how is that any different from a
handheld phone and two “extension”
phones that share the same phone number
by a single user? I would like to pursue the
latter, but what is truly legal and what is not?
Thanks

Robert
Van Nuys, CA

Hi Robert:

Time sure has flown by. It’s hard to
believe that my first article on cellular
technology was published here in late
1992, and I'm equally amazed that you
remembered me when you came across
that programming information. Your
thoughtfulness is appreciated, and per-
haps I'll share some of the data in future
columns.

We won'’t know for sure what is legal
and what is not until next month. Some of
your questions are addressed in my
answer to the next letter, which is very
similar to yours. As for the item in the
AirTouch newsletter, a few choice exple-
tives come to mind when I see such mar-
keting material that is heavy on hype and
short on fact. It’s not a problem unique to
AirTouch or the cellular industry, but a
fact of corporate life. The corporate com-
munications department in most publicly-
traded companies are always generating a
flurry of press releases that tend to distort
the truth by carefully presenting and
arranging just enough data to make them-
selves look good. Such press releases
almost always conveniently mention the
company’s trading symbol on the stock
market as well.

Without digressing too far, let me just
express my cynical view that all such infor-
mation is subject to editorial “spin” or
“slant” to further the public relations
goals of the company. In all fairness, I
should admit that I am as guilty of this as
any other writer, although I try to present
an honest, well-rounded view of the sub-
ject being written about. As a writer, [ view
events a certain way, and my perception
obviously colors what I end up writing, but
it never results in a gross distortion of
reality.

While I'm editorializing like this,
allow me to exercise my right under the
copyright law and excerpt the passage in
question from the page you enclosed:

“AirTouch Cellular works with
law enforcement and other govern-
ment entities to help get new anti-
fraud legislation passed. Recently,
our education efforts helped make it
a felony to clone a cellular phone or
be in possession of a cloned cellular
phone.”

The statement is certainly true in a
technical sense. Federal law has recently
been modified to specifically address

fraud involving cellular telecommunica-
tions. The amended section of the United
States Code was addressed here last
month, and does indeed make use or pos-
session of a cloned cellular phone a crime,
when it is coupled with an intent to
defraud. That’s the part AirTouch forgot
to mention.

What they also neglected to explain
is what they mean by “working with . . .”
and their “educational efforts” that
helped get the new legislation passed. In
my opinion, those educational efforts
translate to lobbying Congress, an activity
practiced by most special interest groups
who desire to see certain legislation
passed. Without obtaining a copy of the
campaign contribution disclosure state-
ment, or related documents from
AirTouch, it is impossible to address the
corporation specifically.

What I can do is mention that most
cellular carriers are members of the
Cellular Telecommunications Industry
Association (CTIA), which is the industry
trade group. Lobbying elected officials is
one of the activities performed by the
CTIA, and it has been reported that they
are responsible for the passage of assorted
notable legislation, including the provi-
sions of the Electronic Communications
Privacy Act, making it illegal to monitor
cellular calls, and the more recent ban on
the manufacture and importation of cellu-
lar-frequency capable scanners that was
tacked on to the end of an unrelated bill
dealing primarily with “900” pay-per-call
services.

So yeah, AirTouch did indeed assist
with the passage of the new legislation.
Whether their educational efforts involved
holding classes and seminars for law mak-
ers, or simply cutting a fat check to their
industry group in Washington, we may
never know. AirTouch has obviously cho-
sen not to elaborate on the issue.

While I may have said more than
some people wanted to hear, it is increas-
ingly important to let some light shine on
issues such as this. As I read carefully con-
structed press information from assorted
trade groups, including those that repre-
sent computer software companies and
cable television operators, I can’t help
becoming exasperated by seeing only the
convenient portions of a situation being
put forth. There’s an old adage that a
half-truth is more dangerous than a lie.
We should all keep that in mind.

Dear Damien:

I am completely confused. I currently
have a cell phone (with service) in my car. I
recently purchased a Motorola “brick” phone
without service. | have been told by various
people that cellular cloning was legal as long
as there is no intent to defraud the service
provider. My service provider (who I also
bought the car phone from) said that cloning
was illegal. You, in the Sept. '94 issue of
Nuts & Volts on page 109 said that altering
the ESN of the phones is a violation of FCC
rules.

What does this mean? Rules are meant
to be broken and laws abided by. 1 want my
cake and eat it too! Can [ legally have these
two phones set up as one or not? If the fac-
tory changes the brick to match the car
phone, is this legal? Lastly, | was told that
the older phones could be altered legally, but
the newer ones could not. If this is the case,
what is the cut off date and how do I tell if



my brick is one? I guess you can tell | am
more concerned about staying out of trouble
than getting my brick cloned.

Sam

Dear Sam:

It seems that your priorities are
straight in that risking legal trouble is not
worth the convenience of having an exten-
sion of your existing mobile phone. There
is no way to avoid the FCC regulations
that prohibit altering the ESN of a cellular
phone, or using a phone with an altered
ESN. Interestingly, there is no escape
clause in the language of the rules that
allows a manufacturer or repair facility to
alter the serial number for service purpos-
es. We heard an unconfirmed rumor that
Motorola may have filed legal action chal-
lenging the revised rules which have effec-
tively outlawed the inclusion of their
“identity transfer” function within the
firmware.

Any intent to defraud using a cellular
phone is a federal crime investigated by
the Secret Service. Title 18, United States
Code, Section 1029 describes these illegal
activities and proscribes sentences of 10
to 20 years for those convicted under the
statute. There is not much more light I can
shed on the subject. I have to stand by my
earlier opinion and say that illicit cloning
is a serious offense, and so-called “legal”
cloning is a violation of the FCC rules.
There is certainly a difference in enforce-
ment effort and consequences between an
FCC regulation and a federal law, but the
bottom line is that cellular carriers do not
want us modifying our phones, therefore
the government says we're not allowed to
do so.

Yes, there is a cause and effect rela-
tionship here. Were it not for the cellular
industry trade group complaining, none of
this legislation would have been enacted,
the Electronic Communications Privacy
Act would still permit the monitoring of
cellular conversations, and an information
services bill would not have contained a
rider banning the manufacture and import
of scanners that cover the cellular  fre-
quency allocation. A good portion of the
cash you pay your cellular carrier each
month has obviously been spread around
in Washington, and not to your benefit.

Obviously, I'm not a lawyer and thus
not qualified to interpret the law or pro-
vide any type of legal guidance. Many
people debate back and forth over the
issue of cloning cellular extensions, and
people on each side generally present a
reasonable argument in support of their
position. Rather than simply stand on a
soapbox and proffer my personal opinion,
I wanted to provide a more authoritative
and balanced look at the laws and regula-
tions involved in this grey area of cellular
technology.

To accomplish this, we’ve secured the
cooperation of Robert J. Keller P.C.
KY3R. In addition to being involved in
amateur radio, Mr. Keller is an attorney
who practices federal telecommunications
law in Washington. Mr. Keller has quite a
bit of experience representing clients in
various issues before the FCC, and is
familiar with the debate regarding cellular
cloning.

We can look forward to his compre-
hensive, balanced article on the legal
issues involved, and some of the issues
that were raised before the FCC when the

160 x 128 dot LCD
with built-in controller (T6963C)

7 00 or2for
° $149.%

20 character x 16 line

Mfr.: Toshiba TLX-1013-EQ.
Unit is EL back-lit. Dim: 5Y%s"L x 4%s"H.
The built-in controller allows you to do text and graphics.

Non-Enclosed TTL

Comes with pinout. 12V at 1.4 Amp input * Horizonlal frequency 15khz. * Ability to do 40 and 80 column.

5 inch Amber $35.00
7 inch Amber $39.00
9 inch Amber or Green $29.95

240x64 dot LCD with built-in controller.  §79 »
Mfr: AND 4021ST-EQ. Unit is EL back-lit. or 2 for $149.*

Alphanumeric—parallel interface

16x1 ......3 for $25.00 e TR $15.00 g [ 7 PO - $15.00
20x2. 40x4 $25.00
20x4. TPREIR s oviavssr s $8.00

5V power required * Built-in C-MOS LCD driver &

asy
are backlit, call for more info.

interface » 98 ASCII * Certain
Graphlcs and alphanumeric—serial interface
price  size Mir, i
640x480 backlit] Epson $50.00 480x128 Hitachi
640x400 backlit) Panasonic $35.00 56x128 Epson
Toshiba $19.00 240x128 (backlit) Optrex
160x128 Optrex $15

480 128 backlit) ALPS $15.00

HeNe Laser Head (10Mw max. output) TEMOO, 15.5” long MFG: NEC $99.%
Laser Power Supply (for HeNe tube) $89.2

5” COLOR MONITOR $49.%

* Flat Faceplate * 320 x 200 Dot Resolution * CGA & Hercules Compatible
« 12VDC Operation » 15.75 KHz Horiz. Freq. » 60 Hz Vert. Sync. Freq.
 Open Frame Construction  Standard Interface Conneclor

* Degaussing Coil included * Mfr. Samiron

IMA'rRlx TYPEI
“The Spy In
The Sky” $29.°°

Sony CCD Imager - designed for black and white composite
video cameras. Picture elements: 384 (H) x 491 (V)

Chip size 10.7 {H) x 9.3 (V) mm? ® Unit cell size 23.0 (H) x 13.4 (V) um?.
Ceramic 24 pin DIP package * Mfr: Sony, Part# 016AL

LASER SCANNER ASSEMBLY $29.2
Assembly intended for  laser printer. Indudes laser diode, polygon motor (6 sided) and misc. oplics and lenses.

LASER DIODE (5mW) with collimator $20.%

4096 element CCD $29.00 [ Linear TyPE |
2048 element CCD $15.00 ¢ 1728 element CCD $'IS 00

(w
These transceivers were designed for AMPS (Advanced Mobile Phone Service) cell

operation
20 MHz bandwidth of the transceiver allows it to Mlmﬂmcmlmdwmml
channels are 870.030-889.980 MHz with the receive channels 45 HMz below those frequencies. A digital

VISIBLE I.ASER 'DIODE: 5mw at 670nm $15.2
index guided TI'lreshold current 40 ma IYPICQI

IRMA BOARD 8 bit $99.*
Links 3270 mainframe systems to IBM PC
Proteon ProNet-4 Model p1347 Token Ring Board $79.”
16 bit * 4 Mbps « IEEE 802.2 and 802.5 compatible » twisted pair =
interoperable with IBMoken Ring network

MAGNETIC CARD READER $25.%¢
Includes: ® 20 character dot matrix display with full alpha-numeric capability * keypanel
with full alpha-numeric entry ® separate 7.5 VDC/0.5 Amp power supply ¢ stan
telephone inferface extension cord ¢ lithium battery and flat-cone spedl
HP bar code wand (HBCS 2300)........

73 WATT SWITCHING $15.00 or 2 @ $25.00, (2) 4 pin power connectors attached
* 115/230 Volt, Dim: 8.5" L x 4.5" W x 2 H « Oulput: +5V @ 2-9.75
A +12V@0-1.5A,-5V@0-04 A, -12V@0-0.5A
68 WATT SWITCHING $12.00 or 2 for $20.00, 115/230 Volt,
Dim: 55" Lx 3.2" W x 1.7" H » Oulpu: 5V @ 4 A, 12V @ 4A

ADAPTEC 4070A (RLL) OR 4000A (MFM)
SCSI Controller, your choice $25.00

is utilized to generate the selected frequency. Each unit contains two independent receivers to
danbdlhlavouurﬂthw!hlRWBSWSWWIIMG(RSSI)&MW!MIMWWIM
best signal strength. The transmitter provides a 1.5 watt modulated signal to drive an extemal power

ifier. Mammsmwmhnlombiwywmummmhmw
Other interface requirements for operation are 26 VDC (unregulated) and an 18.990 MHz reference

digital boards for receivers, exciter, synthesizer,
tunable front end, and interface mwﬂy( ich mdudu

for the | synthesizer. The units contain independent
power supplies and voltage-controlled oscillator).
Service manual, schematics and circuit i led.

Encased Black & White Composite CCD Camera with Adapter
IR viewing to 1000 nm 7 ¥ Lx2 %X Wx 1% H
$89.00

Comes complete with CCD camera, mounting nut on bottom of casing,

12VDC power supply. Excellent low light capability, standard RCA NTSC video out.
Great for: entryway security/remote monitoring,

video conferencing/desktop video conferencing 2 IOI' s1 59'00
This miniature camera is perfect for multimedia computer applications as well as security and
surveillance. NTSC output allows use with all popular video digitizing boards for Apple
Macintosh and Microsoft video for Windows. Connects directly to any composite monitor or
VCR with “video” input. Its razor-sharp wide-angle lens focuses from two inches to infinity and
its state-of-the-art CCD technology accurately captures 16 level grayscale images for Quick
Time movies and still pictures. Records at 30 frames per second and 260 lines resolution with

excellent low light capability. Uses 12VDC (adapter supplied) and standard RCA cable.

portable MIiCP® Termimail

Flip up LCD display (9-16 VDC) « Can communicate with any
computer having RS 232 port » Can communicate with another
Microterminal « Use by itself as electronic notebook *
Onboard microprocessor, data RAM (32K) and Video
RAM (64K) * Complex built in diagnostics and set up
capabilities. * Original i ion for POS appli .
display size 40x16 (256 x 128 pixels.) Dlmenslons 6.3” W,

$99.%

IBM 370 option XT and AT emulation boards $50.00

23605 Telo Ave., Torrance, CA 90505

LA. & Technical Info: (310) 784-5488 Fax: (310) 784-7590
OEM INQUIRIES WEI.COME

Order desk only: USA: (800) 872-8878 CA: (800) 223-9977

11"L, 2"H. (With LCD up height is 7.17) or 2 for $149.2
BAREBONES 286-1 2 COMPUTER $49.00 (2 FOR $79.00)
Slimline deskiap case, 1 co-processor support board IDE, &

walt sy
controllers. 2 COM ondl rall

using standard 30 PWSNMs b‘:!:mul n;’;"nbr(l) 31/2 mch IDE mmmdﬂ) 3
1/2 inch floppies. Four 16 BIT ISA slots, accepts full length AT size cards. Keyboard can be

set fo no test at Cuulsazulsl55’Wx16'Dx4"
y: $29.00 or 2 for sw.oo)

(.144

Write in 181 on Reader Service Card.

new rules regarding serial numbers were
under consideration. Don’t miss the next
issue of Nuts & Volts!

BOOK CONFUSION

In response to a reader question last
month, | made passing reference to having
finally completed a book manuscript on cel-
lular fraud (more than a year behind sched-
ule). This has resulted in Index Publishing
Group, ever-exasperated — yet patient —

publisher of my work to be beseiged with
phone calls and orders for the book. While |
certainly did not expect such a response, |
should have mentioned that there is a differ-
ence between completing a manuscript and
having a book completed.

It takes several months for a publisher to
edit, lay out, typeset, and print a book. This
process will be underway as you read this,
and will be completed in a couple of months.
As soon as the work is finished, I'll share the
news and you'll see a normal advertisement

for it elsewhere in the magazine.

I apologize for the inconvenience that
the misunderstanding may have caused, and
to everyone who has stuck with me, waiting
for the book to be completed. Index
Publishing is not responsible for the delay,
and has acted in good faith on a timetable
provided by me. Unfortunately, the project
has taken me far longer than I ever antici-
pated.

Thanks for your understanding, and
keep the letters and questions coming! NV
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8 VOLT, 3 AMP HOUR GEL CELL
5.25"L x1.375"W x 2.5"H.
95E026 $4.95 each

SHIELDED AUDIO CABLE

24AWG stranded wire\with braided shield and
white PVC Jacket.

95W013 5¢/fcot

SINGLE ENDED

POWER CORD

Approximately eight feet long 18AWG zip cord,
terminated with a coaxial power connector
1.5mm |.D., 6mm O.D.

95W014 79¢ each

AUDIO SIGNAL

EXTENSION

CABLE

6 foot long 22AWG zip cord, terminated by one

1/8" mono inline jack.
95W015 39¢ each

GREMLIN
GETTER

BACK IN STOCK!
No. 43 material. Tape over cable up to 0.5"
diameter. Fair Rite P/N 2643264151.

93N010 $5.95 Set of 2
ALLEGRO STEPPER m
MOTOR DRIVERIC

UCNS804. Single-step, two-phase and half-
step modes. 1.25A rating.

931002 $4.50 each
- Above, packaged with 5V stepper motor
(92M010) and schematics.

93!003 $9.95 each

TV DEMODULATOR BOARD

Takes channel 3, 4 or 5 signal and demodulates
the audio. Comes with info and schematics,
and additional schematics to build add-on video
demodulator board.

92A028 $14.95 each

TVRO MOTHERBOARD

Actual part may differ from photo, but these
defective units contain many useful parts in-
cluding a 950-1450 MHz tuner, two NEC 5801
gain blocks, fillers, etc.

92A068 $19.95 each
« Same as above, without tuner.
94V005 $9.95 each

TOMINON HIGH
POWER LENS

1:4.5, f=230mm (9"), weight 4lbs.Six coated
glass lenses,symmetric, in black aluminum
case,3.625" dia. by 4.125" long.All aberrations
are corrected well for a 50 degree angle of view,
and especially well for macro projection. Scale
range is from 1:10 through 1:1 to 10:1. Make a
telescope with our "Precision Objective Lens"
(92L031) and instruction sheet. Other applica-
tions include: high quality image projection at
macro scales, or portrait photography in for-
mats up to 6" x 9". Originally cost over $350.00.

Unused.
92L034 $29.95 each

@:-#———cc:]

IEC LINE CORD
Recycled.
95W011

Special $1.00 each

PROJECT BOX
Used to be the power control box for an MDS
receiver. It has an on/off switch on front, three
“F" connectors and coaxial power jack on rear.
Attractive “clamshell" box measures approx.
4%" x 3%" x 14"

95U009 Three for $4.95
POINTED
DIAGONAL CUTTERS

These small (4%%") cutters are made of carbon
steeland have sharp, pointed jaws, spring joints
and rubber coated handles.

ZF06 $5.49 each

14-DAY PROGRAMMABLE TIMER

Originally used to control a satellite receiver
through its IR. Time on/off for eight distinct
events. Modify it for your needs or dismantle it
forits parts. Programmable witha 2732 EPROM
in a removable “personality" module,the unit
maybe modified to controlany IR device through
its IR port. Contains Z80 CPU, clock display
and associated parts. Operates from 9VDC
500 mA wall transformer which is included.

Brand New!
92V014 $9.95 each

DISK MAGNET ,
%" diameter with %" center

hole, %" thick.
95N005 25¢ each

AMPLIFIED SPEAKER PAIR

These units have excellent audio for their sinall
size (approx. 3" x 3" x §") and are loud enough,
too. A 3.5mm stereo plug brings the audic in,
and each speaker has its own volume control.
They run on 6VDC (four "C" batteries) or an

external 6VDC wall transformer.

94V007 $9.95/pair

DYNAMIC MICROPHONE

Use with tape recorder, multimedia computers.
Includes on/off switch and 8-ft. cord with 3.5mm

plug.
95V002 $4.95 each

MAGIC LIGHT e
This pocket-sized ultraviolet light may be used
for detecting invisible inks, minerals in rocks,
etc. It's the same approximate size as a pocket
pager and even has a belt clip to keep it handy.
Runs on two "AA" batteries (not included).
3%W x 1%"H x 1"D.

95L007 $7.95 each

FOLDING LOCK KNIFE

Stainless steel blade, 5" open, 3" closed. Wood
and brass handle.

947032 $1.49 each

REVERSIBLE WORM GEAR MOTCR
12VDC. Originally for automotive electric win-

dows.
95M002 $14.95

DENTAL DRILL MOTOR
CONTROLLER

Features reversible DC outputs in two speed
ranges (8V and 12V DC). Sonalert, switches,

power supply and other goodies inside.
94M010 $14.95 each

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 (%4") -
twenty percent of its length! No compressors or
hydraulic fluids, just electricity.

Capable of lifting 45 times its own weigk:t, the
Electric Piston has an incredibl; smooth and
silent action. It has built-in protection from
overstrain, and mounting holes for easy instal-
lation in your devices. Typical activation re-
quires just 1 Volt at five Amps for two seconds.

PHYSICAL - Length, relaxed: 100 mm.
Length, contracted: 76 mm. Maximum diam-
eter: 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):

$7.95 each

HAND-HELD
SCANNER
New units with PC-compatubIe "Interpre;en"
Windows OCR software with imaging capabil-
ity, 100-400 DPI resolution, LED and audible
scanning speed indicators. 8-bit I/O card in-
cluded. Requires Windows.

SC04-1 $59.95 each

POWER CENTER ™%
Individually lighted control switches. Lighted
master on/off switch. Five heavy duty grounded
power outlets controlled individually by front
panel switches (Computer, Monitor, Printer,
Aux1, Aux2). 15A circuit breaker.

94C006 $14.95 each

FRESNEL
LENS

15%" diameter lens with 10%" square usable

area. Approx. 9" focal length.

95L006 $11.95 each

GOBS OF GOODIES!
studlolme Stereotrack Il Cable TV Adapter
tes stereo signals from the cable TV

SUPER MAGNETS
Two of these trapezoid-shaped magnets are
cemented to asingle substrate. Each magnetis
approx. 1.75" x 0.375", and is approx. 1000
Gauss. 92N006
One set of two magnets - $14.95
SPECIAL - Two sets - $25.00

|nput feeds TV signals to TV/VCR tuner and
stereo signals to FM (either RF or fixed/variable
level audio). Inside are hundreds of useiul 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, regulated power
suppiy subassembly, channel seiect board, 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

2 ALLTRONICS

2300 Zanker Road - San Jose, CA 95131-1114
(408) 943-9773 - Fax (408) 943-9776

Catalog by E-Mail: info@alltronics.com
On-Line Ordering(408) 943-0622 « 14400-N-8-1-24 Hrs
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|#40 MUSIC & ACCESSORIES cont. |
TURNTABLE/PHONO parts. Stereo nee-

dles/styli, magnetic, ceramic, crystal car- -

tridges. Idlers, Astatic type metallic car-
tridges rebuilt. Obsolete idlers resurfaced.
78 needle fabrication. New Product News.
Economical 45 RPM stacker (stacks 5) or
78 RPM semi auto player for magnetic or
ceramic inputs. Only $44.95 postpaid.
Catalog $2. West-Tech, Box 1415,
Sebring, FL 33871. Phone 941-471-0922.

COMPUTER

HARDWARE

50

BRAND NEW new with warranty!
Motherboards PENTIUM 90/100 w/CPU,
256K cache, EIDE $495/595. Fastest
486DX4/100 $225. DX2/66 $185. SX2/66
$165, 3865X40 $65. Multimedia kits $149.
FAX/modems 14,400 BPS $55. Monitors,
LAZER printers 8 ppm $420. Hard drives
IDE, SCSI 65 meg- 1.7 gig. $55-750.
Notebook hard drives 120-540 meg avail-
able. Call for items not listed, CCI, 714-778-
0450.

[72691 :
e L e

8051 SBCs with Bootstrap Loader,
Economical 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
EPROMSs. IBM DOS compatible Utility Disk
included (3.5 or 5.25 in). $59 plus S/H.
Also; Learn Assembly code with the per-
fect 70691HEX companion; “Assembly
Language BASICs”. A 64pg booklet devot-
ed to the programming of the 8031/51.
Written with the novice programmer in
mind. $15 plus S/H. Suncoast
Technologies, Spring Hill, FL. 904-596-
7599. V/IMC Accepted.

S —

. elular xtensinns |

from

“THE CELLULAR EXPERTS"

Motorola 3 Watt Bag Phone from $299.
» Nec P120 120z. Portable $399.
Motorola PT 550 100z. "Flip" Phone $449.

—

Others available, buy new from us, or send us your phone.
Get a second or third phone with no additional monthly charges!

Motorola, NEC, Panasonic, Audiovox and many others.

Fax Back Hotline For 24hr info. call from your FAX
(714) 581-7460 or call (714) 581-2121 9 to 5§ PST
CA Grapevine. World wide inquires welcome.

Write in 92 on Reader Service Card.

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

CD-ROM DRIVES REALLY CHEAP!
Toshiba 3201B internal SCSI CD-ROM
$35 (Great for multiple CD BBS systems.
Toshiba external 3301B SCSI 2 CD-ROM
$55. Ideal for the Macintosh or add a PC
interface for $20. Call UTWE 818-797-
2569 or fax 818-797-0384 or E-Mail:
UTWESALE @aol.com.

CANON BUBBLEJET, Apple Writer Ink
Jet Refill Kit, highest quality complete
with instruction and 10 refills, $29.95.
LOALCO, Box 7117, Delray Beach, FL
33482. 407-241-9990.

TANDY/RADIO SHACK Model 1/3/4,1000
Support. Monthly magazine, software,
parts, repair. Computer News, POB 50127,
Casper, WY 82605-0127. 307-265-6483.

FRANKLIN COMPUTER, all models,
including PC-8000 complete $89, other
models, parts, software, manuals, 610-
356-6183, after 12:00pm.

ZENITH COMPUTER parts, hard drives,
disk drives, laptops, boards, keyboards,
new and used computers. Please call Les
or Mike at: Surplus Trading Corp., Benton
Harbor, MI. 616-849-1800.

NEW MATH Coprocessors. Intel
80386DX-16/25/33 $16/$25/$33. Cyrix
available also. Call Under The Wire
Electronics, 818-797-2569 or fax 818-797-
0384. 235 E. Colorado Blvd. #211,
Pasadena, CA 91101.

NETWORKING KIT all the hardware nec-
essary to network your computers. Works
with Windows for workgroups 3.11 and
then popular. SW (2) systems $49, (4) sys-
tems $99. Dexis, 612-944-7670.

VIDEO HIGHWAY TV in Windows, FM
radio scheduler, single frame grabber.
GCS, 1-800-386-0577.

LAPLINK CABLES plugs in your printer
port to allow data transfer at 4 times the
speed of serial data transfer. $5.95. Call
Today! Stewart & Associates. 1-800-704-
6500.

FREE ADVERTISING, Buy, sell trade.
Computer, software, ham and video and
photographic related equipment. SASE:
Advertizer, 39652 West Idylwild, Bass
Lake, CA 93604-9711.

INK JET REFILL KITS. Complete line of
ink cartridge refill kits for Canon, HP,
Epson, and most other printers and faxes.
Save major dollars! Color and black ink.
Call with your model. Printers Plus, 717-
421-7138.

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

ZENITH LAPTOP BATTERIES. For Zenith
SupersPort Laptop Computers. New. 4
Amp hour $25 each. Quantity discount
available. STC-Surplus Trading Corpora-
tion, Benton Harbor, Ml. 616-849-1800,
616-849-2995 FAX. We ship UPS/COD.

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. Quantities
as low as 10. Fax requirements to Fujimi
Ltd., Hong Kong, +852-2834-0463.

IBM PARALLEL TO HPIB/IEEE488. Drive
your HPIB plotter or printer directly from an
IBM parallel port using our device driver
and special cable. $79 + $4 S&H. Orion
Engineering, 7691 Lincoln Trail, Plainfield,
IN 46168, or call 317-839-9673.

REFURBABLE SURPLUS equipment for
resellers, hobbyists: laptops, lasers, large
monitors, fax machines, etc. Steady supply
available. Stoicheff, POB 1022, Laurel, MD
20725-1022. FAX, 301-498-8915.

DISK CONTROLLERS for the IBM PC
8/16/32 bit MFM, RLL, ESDI, SCSI, IDE,
and CD-ROM too! Call UTWE with your
needs. New 16 bit 1:1 MFM $20 ea.,
cables add $2.50 Adaptec 2322B $25. 8
bit SCSI interface $25 5/$100. Call 818-
797-2569 or fax 818-797-0384 (we have
hard drives, too!). E-Mail: UTWESALE
@aol.com.

HEWLETT PACKARD calculators. We
buy, sell and trade 41C, CV, CX, 100LX,
200LX, palmtops and 71B calculators and
portable printers. Phone: 610-588-2600.
FAX 610-588-1727.

us $299

16.8MHz 68HC16 34 digital VOs (7 IRQ) Affordable “C* compiler/ library
DSP capabilities + LCD/Keypad port RT clock available
RS-939 & RS-485 +8ch10b A/D Up to 956K ea. SRAM Flash EPROM

INTEC INOVENTURES INC. Phone: (604} 721-5150

16 Bit Data
Acquisition &
Control System

Easy to use, fast,
tons of memory, /O & features

2751 Arbutus Rd., Victoria, B.C. Canada V8N 5X7 FAX: (604) 721-4191
Write in 53 on Reader Service Card.

MOORES COMPUTER
816 PATTERSON

MONROE MI 48161
Meda vision 15” base
speacker cabnet with
speaker. $25.00

External Nec 25 Ix 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 simultaneousl;
Great for lap tops, or when you
want a portable scsi device $79.00

2x cd roms only $74.00

36”blow guns with darts not a
toy nice unit $18.00

Atech mouse with 9 to 25 pin
adp. 35.00 each or 10 for$40.00

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

How to book on 40 top games
on your computer from years
past only $1.50

Future Domain 8 bit scsi card
and all doc,s $19. 9..5

100 360 k disks only$ 2.50
6’printer cabel only $2.00

True IBM disk drive box with p/s
many applications nice box $21.00

80 pound cross bow$39.00

MECC AWARD WINNING
Oregon trail software $10.00

16 bit sound card  $41.00
Wangtech 120 meg tape drive$10.00

We buy bad or used cd
roms. 50 at a time min.

MOORES COMPUTERS
WHERE YOU GET MORE
FOR LESS
MON-FRI 10:00-5:00
1-313-243-1117

Write in 52 on Reader Service Card. 25




King of Combos
Panasonic TCPC175D62

E@) Volume Control

£Y Sleep Timer

9%}%; Last Channel Recall

sé:— Favorite Channel Memory

@ Parental Lockout

STD'_}RC i Mgoq/el ?P"- t for all Pi Il Scientific Atlanta o
\mc STD/HRC"RC SWItChable baseb;nrg)':,’ Sﬁm:mlir:,aand g:;?;'gystel:: e
2==: Channel 2/3 Switchable Mr?egtef!lllmc xx03/07/08 systems including wireless $239
‘}’ﬁ-é:;’ Infrared Remote Control Tnln\g g\?!orzall Zenith and Zenith/Oak systems. $239

67 Combo

%’ Last Channel Recall

N
@ Favorite Channel Memory

Timeless Products TPI550PC w/G7 $139

\/ STD/HRC/IRC Switchable ; \
IRC Timeless Products TPI550PC with all new G7 Tri-Mode decoder
1z installed. This brand new one piece system is a real crowd pleaser.

Infrared Remote Control Easy to install and operate.

SSA-TV86

“%’ Last Channel Recall

@ Parental Lockout
T /" STD/HRC Switchable

»,f “Infrared Remote Control SSA-TV86 $149
. ) This updated SSA-TV86 replaces all SA8500-8580 and
Manual Fine Tuning PIO 5xxx-61xX.

= =
1-800-338-0400

6325-9 FALLS OF THE NEUSE ROAD, RALEIGH, NC 27615

s Magazine




Decoders

QTy QTy

10 20
STEALTH 1000-P $49 $45
5 x 4 Plastic Case w/Toggle
TNT $45 $42
6 x 9 Metal Case w/Toggle 011(']Y QZEY
TVI3G $42 $39 P10-6300 $69 $59
6 x 9 Metal Case w/Toggle
T ¢ e 2 - PIOWTNT $69 $59
X ase w/Toggle
Gosl;emastic Case $42 $39 P|03 %%&' & $69 $59
AP:Q( l(_iln-neota-l%ase $49 $45 R:places Gr:es:& Apollo-P
Replaces Purple & SIP STSEAI;-Il;is-tllcstg;ePwﬂoggle $55 $49
FTGB;? Momi S $43 $39 M-ge 9 Metal Case w/Toggle $65 $59
O 30 A S-BLUE $65 $59
Converters ary  ary arv  arv
Stargate Elite $59 $55 TPI 550 $60 $57

“7% Last Channel Recall "% Last Channel Recall

-G Favorite Channel Memory
Parental Lockout

—@— Favorite Channel Memory
@ Parental Lockout

"/ STDHRC Switchable
3:.@} Infrared Remote

el
2J2F Infrared Remote Control

Centurion $65 $61
Stargate 550XL $99 $89 O Sleep Timer
[(D) Volume Control °7% Last Channel Recall
A9 Sleep Timer “() Favorite Channel Memory

“¥% Last Channel Recall '\ STDHRC Switchable

—;é{} Favorite Channel Memory f’;{;l:‘ Infrared Remote Control

"/ STDHRC Switchable 100 Channel Capability
2«35 Channel 2/3 Switchable Fine Tuning
757 Infrared Remote Control
ki Millennium3 $69 $59
: 45 sleep Timer
Panasonic e
szc1 453G2 $79 $69 j!;z/ Last Channel Recall
A9 Sleep Timer =Gy Favorite Channel Memory
‘-’:ﬁg’ Last Channel Recall & Parental Lockout

7@ Favorite Channel Memory "/ STDHRC Switchable

@ Parental Lockout

35,7?:' Infrared Remote Control

\.",« STD/HRC Switchable 100 Channel Capability
5%? Infrared Remote Control Build your own one piece combo unit. This converter

is perfect for installing a descrambler into. No
soldering required, all cable included.

THE ULTIMATE PROMISE

All prices are for 10 pieces, subject
1. COURTEOUS AND ) to change without notice. Some

PROFESSIONAL SERVICE.
2. QUALITY PRODUCTS.

quantities maé be limited. 30-Day
Money Back Guarantee. One year
parts and labor warranty.

3. Low PRICES.

4. PROMPT DELIVERY.
5. SATISFACTION GUARANTEED

OR YOUR MONEY BACK! MON-FR] 10_7 EST
| SAT 10-3 EST
FAX 1-800-854-7118

Nuts & Vol




*NOVAPLEX

The One-Stop Source for Cable Parts, Tools & Accessories

Announcmg the Centurion — great performance at an mcredlble prlce'

The New Centurion converter offers a number of powerful features:

* parental control * favorite channel memory
* switched AC outlet * batteries included
* sleep timer * jumper cable included

* remote control included ® illustrated user manual

* auto/manual fine-tune * LED display

Introductory Offer! For o limited
time only, 10ot price is only: please place your orders soon — demand for the Centurion is high!

Panasonic & SA Converters Quality capacitors (1,000-lot price)

Panasonic TZPC 145 Converter Capacitor Cost Capacitor  Cost
SA 8511-300 Converter RSSO R T RBE D OB
Units sold with wireless remote control & batteries , 100uF - 50V .10 33uf - 35V .06
Features include: parental control (Panasonic only), last Panasonic TZPC 145 $ 65 1ODUEEEaY: s - BUEBON 02
chonnel recall, favorite channel memory, sleep fimer, channel 2 or 3; 10-lot prices 1000uF - 16V A5 330uF - 50V 14
chonnel 2 or 3 available. 1000uF -850V g “B30uF =63V 14
In quantities of 10 or more, $65 SA 8511 channel 3 $65 .22uF - 50V 4. 7uF 50V

Also: Panasonic TZ - PC 175 Series Converter w/volume. 2900uF - 16V 20 47uF i 63V

Topcases for Panasonic, SA and Jerrold (all models) also 600UE - 50V —_— © 470UF =50V ; .1g
available. Call for pricing and ovailability. y 3 v

Security Bits (10-lot) Novaplex Converters (10- Iot) Remotes (10-lot)

Pioneer 6300 Oval Bit $15.50 Novaplex R1000 Universal Remote
6-in-1 for TV, Cable, Satellite, VCR, Audio & More $11.50
Jerrold-compatible bits Jerrold-compatible 400/450/550  5.75
e e CFT 2000 7.50
m ﬁf’;‘}'{’f‘;m Sggg Scientific Atlanta-compatible
AVSAFE #4 round D series 1450 075/175 5.75
475 with volume control 6.25
TORX Bits Novavision full-featured converte 86-0 o s o gy
Toom T-7 §3.95 Watch one channeluand reco‘r’d an;ther f,::::::ﬁ? _z:;:bl:tgglllei-TACs) i
Lenith  T-10,T-15 395 using inVIEW technology $180 . P e
Pioneer  T-20 395 120/140 ‘
SA 120 3.95 Millennium multi-option converter 170 with volume control 8.75
Magnetic bit driver 475 Configure the various optional packages to Pioneer-compatible for 81 /82 7.00
suit your specific needs $62 Tocom-compatible (all models) 7.00

Dozens of other items in stock! Call for quantity discounts!

Panasonic-compatible fopcases with lenses ‘% fom  $7.25 Kester Solder 44 Coresize from  $8.45/roll
SA-compatible cases fom 555 Jumper cables (1, 3 & 6 ft.) from 60
Toggle switches from 15 Jerrold-compatible bezels from 95
Batteries (9V, AA, AAA & more) from 15 IC Socket/14 count (28-pin wire wrap) 1.19

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.
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I#SO COMPUTER HARDWARE cont.

e

MI TECHNOLOGIES, 3310 East Peterson
Rd., Troy, OH 45373. 513-335-4568 FAX
513-339-6344. We stock over 420
schematics for monitor and computer
repair. Same day shipping. We specialize
in reverse engineering of monitors and
power supplies. FCCID monitor codes on
disk $50. Techips Monitor repair data base
$99.95. Workshop control repair database
$249.95.

NEW AT power supplies for full size AT
case 230 watt $25. Cube AT power sup-
plies with switch on the side, 235 watt $28.
New full tower supply 230 watt $30. New
XT power supplies 150/135 watt new!
$18/$12 ea. Call UTWE 818-797-2569 or
fax your supply needs to 818-797-0384.

| 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.

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 CRTs and
complete repair of all monitors. T.M.C.
215-226-0749/223-0388 9:00am-10:00pm
EST.

386 MOTHERBOARDS with CPU: SX16
$20, DX25 with 64K Cache $35, DX33
with 64K Cache $45, 386DX no cache, no
CPU $20. All new with DOCs. $5. S&P
Larry Terry, 1745 Bryce, Turlock, CA
95380.

Write in 54 on Reader Service Card.

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 peripherals. Used
equipment available. Mac Shack 716-377-
9230, FAX 716-377-9573.

®
» EPROMS

27C64 .. .....$2.50
27€128 ... ... $3.00
270286 .. ; $3.50
2005105 - $450

OTHERS.....CALL

HEWLETT PACKARD Plotters. HP 7475A

$199.95, HP 7550A $299.95. Both do up TUBES ONLY

to 11x17 Drawings, and work with all popu-

lar CAD and graphics programs. Call about PROGRAMMERS
other models in stock. Comes with pens by EE TOOLS

too! Stewart & Associates. 1-800-704-
6500.

4-GANG . . .. $195.00

TANDY 1400LT laptop, 8MHz. 8088, 768K
RAM (system and drivers load in top
128K), mono ST LCD, dual 720K 3.5" flop-
pies, 1200 bps internal modem, 1S, 1P, 1
bus, outputs for external monitor and key-
board, disks, and documents. $75 + ship-
ping. 616-483-2233.

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.

PCMCIA CARDS for laptop PCs. 14.4
FAX/modems $100 ea., SCSI-Il cards
$120 ea., EtherNET LAN cards, 10BaseT
or 10Base2 $100 ea., stereo sound cards
$130 ea. 714-894-4993.

DATA GENERAL Nova 3/12 computer
system for sale. Includes screens, printers
and disks. John 1-800-239-5006.

QUALITY NAME brand computer prod-
ucts, excellent prices; AST, Digital, Hewlett
Packard, MicroSoft, 32,000 products, new
and used desktop and notebook comput-
ers; custom configurations; major credit
cards accepted; Call/FAX for complete cat-
alog on disk. Applied Computer
Technologies, 703-771-8152. FAX 703-
771-8588.

PRO-MAX .. $425.00
1-800-677-3773

H.E.A.R.T. & Associates

14121 W. CANTRELL
L.R, AR 72212

us Nearst Publici -

LIQUIDATING W

The ;ost Complete Reference Availat
'~ —n y 2 /‘

Ik

@,

Y Below Distributor Cost

The 3 Volume ICM is the Most Comprehensive IC Reference Ever Published.
100,000 IC's of EVERY KIND from Every Manufacturer. Specifications,
Datasheets, Crossreferences, Alternate Sources, Manufacturer Profiles &
Distributors. The 4 Volume EEM is the Largest Component Parts Directory
available. All the Major Parts Manufacturers display Entire Product Lines with
Pictures & Data sheets. Cabinets, Transformers, Pots, Semi's, Resistors,
Capacitors, Crystals, Coils, Connectors, Wire, Heat sinks, Switches, Fuses,
Speakers, Displays, an Endless list ! This Extraordinary Library is perfect for
Service, Designers, Distributors & Experimenters. The Complete SEVEN
Volume Set Weighs in at 27 Pounds! FINALLY....it's AFFORDABLE !
(EEM is available for $25 ONLY to those who purchase the ICM) Ask about ICM CD

Netcom 80 0-881-6247 ext 6300 316-816-1408 x 6300 Sam-H1pm EST 7 Bays

Write in 56 on Reader Service Card.

THE WORLDS SMALLEST VIDEO CAMERA

CME-007P (B & W PINHOLE VERSION)
SIZE: JUST 1” x 1”7 x 1/2” in EPOXY CASE
SENSITIVITY: .3 LUX
RESOLUTION: 380 TV LINES
OPERATING VOLTAGE: 9 VDC
OUTPUT: STANDARD NTSC (1 VPP)

(CAMERA SHOWN ACTUAL SIZE) S 245.00

NEW PRODUCT

CME-100P(M) (PINHOLE VERSION)
BLACK & WHITE CAMERA with BUILT in
MICROPHONE (Extremely Sensitive)
SIZE: 1-1/8" x 1-1/8" x 1/2”
SENSITIVITY: .3 LUX
OPERATING VOLTAGE: 8 - 14 VDC
OUTPUT: STANDARD NTSC (1 VPP)

(CAMERA SHOWN AcTUALSIZE) $ 145.00

BOARD CAMERAS
CME-060/3 B&W Standard Lens Camera $ 125

CME-060P B&W Pinhole Camera 135 =
CME-100CM “C” Mount Camera T T R\ MasteECard,
CME-200SCP Color Standard Lens Camera 245
WE SUPPLY WIRELESS TRANSMITTERS & RECEIVERS |mmmmmmms
WE ALSO SELL LASER PRODUCTS VISA

CME, Inec. (creative Micro Electronics, Inc.)
P.O. Box 4477, Englewood, CO 80155
PHONES: (800) 771-1295

(303) 771-1288 FAX: (303) 771-1136

CALL - WRITE OR FAX FOR FREE CATALOG

Nuts & Volts Magazine/October 1995 29
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Know Your Mission

An electric car is a mission-intensive vehicle.
Like a pickup truck, it is perfect for some jobs and
inappropriate for others. The primary niche of an
electric car is the kind of local driving most of us
do most of the time: commuting, running
errands, etc. It is not a long distance car. It is not
a heavy hauler. While it can handle hills, too
many of them will decrease its range and speed,
and long continuous grades are not practical.

You don’t ask a sports car to carry a softball
team, and you don’t ask a minivan to be nimble
and economical. If you use the electric car for
appropriate missions, you will be happy. If you try
to make it be everything, you will not.

Road Test

Get used to your electric car when you are
not under time pressure. Don’t take it for its
maiden voyage on your Monday commute. If the
car has just been converted, it should have sev-
eral short shakedown runs close to home to be
sure nothing comes loose or overheats.
Whenever you switch from a familiar car to an
unfamiliar one, your reflexes will be slightly out-
of-sync until you get a feel for the new vehicle.
This is true from one gas car to another, and from
a gas car to an electric.

Most of the time, we drive without really con-
sciously thinking about it. When you first start dri-
ving your electric, however, you should make a
point of thinking about it for a few short trips, to
help you get to know the car. Explore how the
brake pedal and braking performance feel, on
the flat and on downhills. Check out the handling
in corners. Listen to the sounds and watch the
gauges.

Auditory Cues

You may be surprised to learn how much you
use your ears when driving a gas car. The first
time you notice this will be when you get in and
automatically turn the key all the way to the right,
and then sit holding it, waiting for the sound of
the starter. If you have a vacuum pump for
power brakes, you may hear a short buzz from it
when you first turn the key. It should not run more
than a few seconds, and once you are in motion
you won't notice it again.

If the car has older technology, you may hear
a fan come on when the key is turned. Modern
cars, however, don’t need forced air, and will be
completely silent when sitting still.

As you depress the throttle, you may hear a
faint clack from the main contactor as it closes.
In cars with certain controllers, if they are wired
30 October 1995/Nuts & Volts Magazine

passengers and the transmission synchros to
use it. Without the clutch, the torque of the elec-
tric motor can make starting from a stop an
abrupt experience.
properly, the contactor will open each time

you release the throttle. After a while, you
will no longer consciously notice this
sound. Your subconscious, however, will
use it as a reassuring
clue that everything is
functioning properly.

As you roll into
motion, the main sound
you will hear will be the
tires on the pavement.
The motor does have a
soft whine. This will
become even softer
after the first few weeks
as the brushes bed in.
With practice, you will
know when to shift
gears-by the sound of
the motor, just as you
did in a gas car.

A car with an older
technology controller
will have a growl or
whine from the con-
troller as well. The
newer models are com-
pletely silent at speeds
above about 15 mph.

If, while driving, you
notice a sudden whine from the controller
combined with a partial loss of power, you
may have hit the con-
troller's overheat protec-
tion circuit. This happens
most of the time on
extended grades, espe-
cially in hot weather.
Easing back on the throt-
tle or shifting to a lower
gear will usually solve the
problem.

The combined sounds
of the electric car in
motion are still much qui-
eter than the engine of a
gas car. For this reason,
you will be able to hear
warnings of mechanical
problems much sooner. A
worn wheel bearing or
constant velocity joint will
become apparent in its
early stages of failure.

Shifting and Using the Clutch

—

Yes, electric cars can
climb hills — even as
imposing as this ridge.

When driving uphill, you will
shift to a lower gear sooner
than you would in a gas car.

Shifting gears is done in much the same way
as in a gas car. If you are proficient with a stick
shift, you might want to leave the throttle partial-
ly depressed while shifting. This keeps the motor

Although you can, technically, drive an elec-
tric car without using the clutch, it is easier on the



RPM — and efficiency — high. However, the
throttle should not be depressed more than part-
way, and not for more than a brief moment, with
the car out of gear. Excessive unloaded throttle
can over-rev and destroy the motor.

On flat roads, the shift points will be much
the same as in the gas version of the car. You are
not likely to use fourth or fifth gears, however,
since third is valid for even freeway speeds, and
is more efficient.

On uphills, you will want to shift to a lower
gear sooner than in a gas car. How your car per-
forms will depend partly on how much voltage
the system has. A higher voltage car will perform
better on hills. If you have good momentum, you
can climb a moderate hill in third gear. However,
if the car seems to be straining, shift down to
second and take it at a slightly slower pace. On

At 40 mph in second gear, the amme-
ter reads 180 amps. This is the more
efficient gear for this speed

that gear on that grade. Added throttle will only

waste energy and overheat components.

Electric cars can climb impressive hills, such
as those in San Francisco. Only the high-perfor-
mance high-voltage cars can do it at competitive
freeway speeds. Long continuous grades of more
than a mile can cause heating problems, and are
not recommended.

On downhills, it is necessary to shift up, even
though the car will be coasting. With no dynamic
braking from the motor, the car gathers speed
quickly and the motor freewheels. In a low gear,
this can cause the motor to over-rev and damage
itself.

Brakes should be used by occasionally pump-
ing them rather than holding them continuously.
Constant braking can cause the brakes to heat up
and lose braking ability.

If the downhill is followed by another uphill,
use your momentum to “slingshot” up the

grade.

When you come to a complete stop, it
is not necessary to use the clutch. If you
brake without it, the motor will simply
come to a stop at the same time the car
does. You can'’t “kill” an electric motor at
stops, because it's normal for it to stop
running.

However, if you do use the clutch to
stop and park, put the car into neutral
before releasing the clutch. The electric
motor will spin for at least one minute after
the car has stopped moving before it
slows to a stop. If you dump the clutch, the
car will “buck” as the motor tries to move
the car.

Efficiency Gauge

All the same driving techniques that
give good gas mileage also give good
efficiency in an electric car. This
includes smooth starts, and watching
the flow of traffic to maintain an even
pace. However, the electric car has a few
extra tricks up its sleeve.
The electric car has an effi-

& A At 40 mph in third gear, the ammeter reads 240 amps
§ — 60 amps higher than in second gear. Note also that
the state-of-charge % uge is “drawn down” lower

under this Ioad an it was in second gear.

steep hills, you will probably need first gear.

If more throttle does not give you more
speed, back off to the point where the throttle
responds again. That is the maximum speed for

ciency gauge. This is the
ammeter. The goal is to keep
this gauge as low as possible
while achieving the desired
performance.

The ammeter can tell you
when to shift gears. As you
start out in a gear, the gauge
will momentarily peg, then
begin to fall off as you accel-
erate. When it stabilizes, you
have reached the top perfor-
mance (and efficiency) for
that gear. Further throttle will
only waste energy. To accel-
erate higher, shift up (except
on uphills).

The car is most efficient at
the top of the RPM band for
each gear. For example, let’s say the redline
shift point from second to third is at 45 mph.
You are driving at 40 mph. This is prime ter-
ritory for second gear. If you shift to third
and hold the same speed, you will see your
ammeter jump up 60 amps or more. This
speed is at the bottom — and less efficient — por-
tion of third gear’s range.

Watching the ammeter will teach you efficient
techniques. Sometimes a slightly lighter touch on
the throttle will draw as much as 50 amps less

without a noticeable loss of speed.

Typically, the ammeter will peg on accelera-
tion from a stop, or just after an upshift. At con-
stant speed on the flat, it will read about 100 amps
at moderate speed and 200 amps at high speed.
On upgrades, it will read 300 amps or more. (This
should not be maintained steadily for more than a
couple minutes.) Coasting or at a stop, it will show
zero.

Coasting

Speaking of coasting, don’t use the energy
when you don’t need it. With well-inflated, low-
rolling resistance tires, an electric car can coast
surprisingly far and fast. You should never need
any throttle on a downhill. Don’t be too quick to get
back on it at the bottom, either. The car’s speed
will not drop off instantly when the road flattens.
Let the car tell you when it needs throttle again.

In traffic, break the habit of using the throttle
right up to a stoplight, then immediately braking.
Instead, release the throttle early, when you can
see the stop approaching. The car will roll at traf-
fic speeds for a block or more, and you can gently
finish stopping it with the brake at the light.

As | said earlier, if you have a downhill fol-
lowed by an uphill, pace yourself in traffic so that
you can use your downhill momentum to carry up
the next rise.

Out of Juice

The big question everyone asks is, “What
happens when you run out of electricity before you
get home?” The truth is that you have to work at it
pretty hard to get stuck in an electric car.

First, most people can’t use up a car’s whole
range in a single day’s drive around town. Second,
since the electric car tends to be used on the
same routes day after day, you have a pretty good
idea how much range you have. Third, the car
should have some kind of voltmeter or state-of-
charge gauge to tell you where you stand at all
times.

Finally, an electric car doesn't just run out of
juice and quit like a gas car. As it reaches the bot-
tom 25% of usable charge, performance will grad-
ually become sluggish. At some point, the car
becomes too slow to keep driving. If this happens,
pull over to the side of the road and let the car rest
for ten minutes. The batteries will pick up voltage
merely from resting. Then you can drive on for
another couple of miles. Although not recom-
mended for daily use, this procedure can be done
several times if necessary to get home.

Try that in an empty gas car!

Let The Good Times Roll

There is one final aspect of driving an electric
car that you need to know. If you have any graph-
ics on the car identifying it as electric, you should
plan a little extra time into your schedule. You'll
need it for all the people who want to stop and talk
about your car. NV

If you have missed sections of this series
and would like to complete your set, back
issues are available for $5.00 each pre-paid
through Nuts & Volts Magazine. To order using

Visa or MasterCard, contact us at 1-800-783-
4624 or mail in your payment to 430
Princeland Court, Corona, CA 91719. Please
specify which issues you need.
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MARLIN P. JoNEs & Assoc.INc.

ORDERS ONLY

1-800-OK2-ORDER ° FAX: 1-800-4 FAX YES
P.O. BOX 12685 * LAKE PARK, FL 33403-0685

TECHNICAL HELP & INFO:

1-407-848-8236 FAX

1-407-844-8764

Send For
Free Catalog

CREDIT CARD-COD ORDERS
BY PHONE

9:00 AM - 4:30 PM (EASTERN)
MONDAY - FRIDAY

Ler e
TEMPERATURE
METER KIT

(CELSIUS ONLY)
Designed using a single IC that contains
Analog & Digital sections to provide a
simple yet versatile LCD meter. Other
components convert the basic meter to
read Temperature (degrees "C"). With
power switch. Runs on 9V battery.

DIGITAL
PANEL METER s

Compact 3-1/2 Digit LCD DPM with
black plastic bezel & face plate. 1/2"
character height, 200mV DC input, adij.
decimal point, auto polarity, >100Mohm
input imp. 2 readings/sec., 9 VDC pow-
ered, .5% accuracy. Through panel
mounting. Holes on board to add scale
resistors

L:3-3/4" W:2-1/4" H:3/4" WT: .3 W:2-5/8"H:1-3/4" D:3/8" WT: 1
| STOCK #| DESCRIPTION | PRICE | | STOCK #| DESCRIPTION | PRICE
|8002-KTN|Temp. Meter Kit | $20.95 | [6920-MEN|  LCD Meter $9.95
FM WIRELESS MIKE KIT  COMBINATION
Lock KiT

Powerfull 2 stage, wireless mike kit
transmitts over 1/2 mile (upto 1Kmin the
open)Tunable to the upper part of FM

Easy introduction to electronic locks. 2
boards; one with 1-9 touch pads & con-

"COUNTERFIT STAMP" KIT
FROM SCOTT EDWARDS

Gonoocog)

POEER ::
(o) e

SCOTT EDWARDS ELECTRONICS in-
troduces a 100% "BASIC STAMP*

compatable micro controller IN KIT 1

FORM! Features: 4MHz clock CPU &
256 Byte serial EEPROM, 32 instruc-
tions including GOTO, FOR, NEXT,
IF...THEN, as well as Special com-
mands; SERIN (Serial In), SEROUT (Se-
rial Out), PWM (Pulse Width Modulation
out). 8 Programmable I/0 lines.
Tui tions allow 2X or 4X speed-up
Development Kit allows you Edit, de-
bug, & down load programs to Stamps.
Requires PC with 3.5" Drive, 128K Ram
& a Parallel Port.
Development Kit includes 1 Counterfit
Stamp (Standard Speed); Parallax Pro-
gramming Software; Interface cable Kit
 150pg. Manual with Application Notes.

THERMOELECTRIC MODULE

Peltier Effect cooling module with 71
Pairs of couples. When powered one
side gets cold while the otheris hot. With
proper heat sink & insulation will cool
below 0 C°. 3.4A max, 8.0V max, 59 C°
Maxtemp. Differential, 18W heat pumped
(BE;.S BTU). Similar to Melcor CP-1.4-71-

Dimn:1-3/16"Sq. T:.18"
STOCK #| DESCRIPTION
7075-PMN| Peltier Module

WT: .03
PRICE
$16.95

OP-AMP
FUNCTION
GENERATOR KIT

Circuit designed around a Quad Op-Amp
connected as oscillator & wave shapers.

SECURITY CAMERA & POWER
SUPPLY

Element: 1/3" silicon CCD sensor
Lens: Fixed
Scanning: EIA 525 lines- 60 fields
Electronic Iris/shutter:
Auto; 1/60-1/10,000
Resolution: 400 H X 504 V
lllumination: Ambient light
Sensitivity: 1lux. @ F: 1.2
Video output: EIA std. 2/l interlace 1.0V
P/P composite video
Connections: RCA jack for Video & 1/8"
phone jack for Power
Power: Plug transformer supplied

broadcast band. Circuit does require nected to 2nd board by 3ft. cable. 2nd First tim should purchase Oscillatorgeneratesa Square Wave over Mounting: Standard 1/4-20 threaded
the ability to "Tweak" RF circuits by board has decoding IC's, matrixtoset4 the Development Kit 6Hz to 6KHz. range. The other amps then insert in bottom.
stretching or compressing coils. With number code, & relay to control extemal '5TAGK #] DESCRIPTION | PRICE | Produce the Triangle & pseudo Sine out- New Mini surveillance camera package.
mike & 9V battery clip. Operates from 6- loads. Auto reset if wrong number en- puts. Solder pad outputs. Runs on 9V Mini camera comes in a white plastic
12VDC. tered. Runs on 9V battery. 7270-SEN| Counter Stamp | $29.00 | battery. case
L:2-3/4" W:5/8" H:1/2" WT:.06 L:3" W:2-1/2" H: 1" WT: .17 [7271-SEN|Stamp 2X Turbo | $30.95 | L:1-7/8" W:1-5/8"H:7/8"  WT:.07 L:4.5" W:2.675" T:1.675" WT:.8
STOCK #| DESCRIPTION | PRICE | | STOCK #| DESCRIPTION | PRICE | |7272-SEN|Stamp 4X Turbo | $32.95 | [ STOCK #| DESCRIPTION | PRICE | [ STOCK #] DESCRIPTION | PRICE
6032-KTN| FM Mike Kit | $10.95 | [6029-KTN|Combo Lock Kit| $18.95 | [7273-SEN|Development Kit | $69.00 | [6023-KTN| Function Gen. | $8.95 | [6936-STN|Security Camera | $110.00
"STAIRWAY TO % 4A 13.8VDC
TELEPHONE VOX SWITCH

SWITCHING
POWER SUPPLY KIT

Basic step-up switching sup&Y circuit
designed around single IC table
1.5 or 3 VDC input. Provides a fixed
output of 9V @ 18mA froma 1.5 V "AA"
cell. Solder pads for input & output. 1

HEAVEN" GAME KIT

Uses 6 red & 1 bi-polar LED" sto testyour
hand-eye coordination. You must press
the switch each time the green part of
the bi-polar LED lights. If you are suc-
cessful over many tries the red LEDs
light up in sequence.; But miss & you

TRANSMITTER KIT

Phone line powered & activated when
handset is lifted. Uses phone wires for
antenna. Transmitts over short distance
(<100ft) to the lower part of FM broad-
cast band (90-95 MHz). Circuit does

FM TRANSMITTER KIT

Sound activated circuit with FM Xmitter.
Sensitive electret mike picks up audio
which is amplified & used to modulate
FM RF Xmitter. Circuit require the ability
to “Tweak" RF circuits by stretch‘gg/
compressing coils. Operates on 6V

REGULATED
BENCH SUPPLY |

Short Circuit & Overload Protected. 110/
120VAC Input. With Metal Case, Power
Cord, Line Fuse and Switch For Cellular
Phones, Auto Accessories, Test Equip-

, ment. Binding post & Cigarette plug

cell & 2 cell "AA" holders supplied. start over! 9V battery operation. require the ability to "Tweak" RF circuits. 4 cell "AA" battery holder supplied. socket for output.
L:1-5/8" W:3/4" H:1/2" WT:.08 L:3-1/8" W:2" H:3/4" WT:.17 L:1-7/8" W:5/8" H:3/8" WT:.06 L:2-1/2" W:1-1/2"H:5/8" WT:.09 L:9-1/2" W:5-1/4"H:3-1/2" WT:5.5
STOCK #| DESCRIPTION | PRICE | | STOCK #| DESCRIPTION | PRICE | | STOCK #| DESCRIPTION | PRICE | | STOCK #| DESCRIPTION | PRICE | | STOCK #| DESCRIPTION | PRICE
6035-KTN| Switching P/S | $8.95 | |6005-KTN| Stairway Game| $15.95 | |6016-KTN| Phone Xmitter | $9.95 | [6028-KTN| FM VOX Xmitter| $12.95 | |5383-PSN| 4A Bench P/S | $19.95
)
€2 o™
ggpw:& P 30A 13.8VDC ':
3VvDC FM KIT 9V DC FM REGULATED e
VOX SWITCH KiT TRANSMITTER KIT TRANSMITTER KIT BENCHTOP SUPPLY
MFG: MG
When sound is detected, kit will tum on Small FM Xmitter teaches basic con- Basic circuit designed around 2 fixed Powerfull, FM Xmitter. Transmits over P/N:PS32
cassette recorder or other low voltage struction&setupoftunedcircuits. Trans- TO-220 regulators. Provides fixed out- 100 Meters in building & over 500 M Input: 115 VAC
load. 6 second tum-off delay allows for mits over 100 Meters in building & over put of +5V & a variable from +5 to 2V outside using 1/4 or 1/2 wave length of Output: 13.8V 30A(32A Surge)
pauses in conversation. Requires re- 500 M outside. Circuitrequires theability under the input voltage. Terminal strip wire. Transmitts to the upper part of FM Specifications/F

corder with "REMOTE" control jack. An
extermnalrelay (not supplied) can be added

to "Tweak" RF circuits by stretching/
compressing coils. Operates on 3-9V

output, solder pads & 3.5mm mini phone
jack for input. 7-30V DC or 7-20V AC

broadcast band (100-108 MHz). Circuit
requires the ability to "Tweak" RF cir-

Short Circuit & Ovenoad Protected-With
Metal Case, Power Cord, Line Fuse

to handle heavier or line loads. DC, Holder for 2 "AA" cells supplied.  input. cuits. Runs on 9V DC. Switch & Output to Binding Post.
L:4-5/8" W:3/4" H:1/2" - WT:.1 L:1-3/4" W:3/4" H:1/2" WT:.1 L:3-1/8" W:2" H:1" WT: .22 L:1-3/4" W:3/4" H:3/8" WT:.05 L:12.5" W:8" D:6" WT: 23
STOCK #| DESCRIPTION | PRICE | | STOCK #| DESCRIPTION | PRICE | | STOCK #| DESCRIPTION | PRICE | | STOCK #| DESCRIPTION | PRICE | | STOCK #| DESCRIPTION PRICEI
6013-KTN| Tape VOX $12.95 | |6007-KTN| 3VFM Xmitter | $9.95 | |6004-KTN| Linear P/S Kit | $18.95 | |6018-KTN| 9V FM Xmitter $9.95 | |6688-PSN| 30A Bench P/S 3149.951
PIR MOTION ULTRASONIC
DETECTOR KIT MOTION DETECTOR KIT

LOW VOLTAGE AMPLIFIER KIT

Circuit designed around the National
LM386 IC. The LM386 is a variable gain
audio amp. Use this kit as a building
block for other projects. Operates on 4-
12VDC. Solder pads for all connections.

40 CHAR. X 2 LINE
INTELLIGENT LCD DISPLAY
Optrex DMC40218,5X8 X .21" char. ht.
dot matrix display, on-board CPU, RAM
& ASClI char. generator IC, C-MOS/TTL
signal level, 11 instructions, +5 VDC for
logic & -12 (Max) VDC for contrast adj.,
1D4 1/0/power pins. 8" flat cable leads,

ata

1 WATT AMPLIFIER KIT

Circuit designed around a single
TDA7052 IC. Ideal part for larger projects.
Drives 8 ohm speaker- (not supglled)
Ideal for battery powered circuits, Oper-
ates on 3-15 VDC solder pads for all
connections.

Circuit designed around a recently de-
veloped IC. Circuit utilizes PIR detec-
tor, & a light dependent resistor to pro-
vide a optimized circuit that will detect
motion in the 3-4 meter range. Oper-
ates on 9-12 VDC

2 boards; one with Matched pair of
Ultrasonic transducers to detect mo-
tion from 4-7m away. 2nd board con-
tains Xtal controlled osc. & all circuits.
Switchable latch, red LED indicator.
Solder pad output to drive external re-
lay or circuits. Runs on 9V battery.
Main Board: 2-3/4" X 2" X 3/4" Trans-
ducer Board: 2-3/4" X 5/8" X 7/8"

L:1-1/4" W:1-1/4"H:3/4"  WT:.06 L:7-3/16"W:1-5/16"T:3/8" WT:.2 L:1-1/4" W:1-1/8"H:7/8" WT:.05 L:3" W:2" H:1-1/4" WT: A WT:.1
STOCK #[ DESCRIPTION | PRICE | | STOCK #| DESCRIPTION | PRICE | | STOCK #| DESCRIPTION | PRICE | | STOCK #| DESCRIPTION | PRICE | [ STOCK #[ DESCRIPTION | PRICE
6017-KTN| Ampilifier Kit $6.95 | |5120-OPN| 2X40 Display $9.95 | [6027-KTN| 1W Amp Kit $7.95 6030-KT | PIR Motion Kit | $34.95 | |6020-KT! N[Motion Detector | $29.95
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| #50 COMPUTER HARDWARE cont. |

CALLER ID in your PC! Patented Pass
and Block feature for COMPUTER
ACCESS SECURITY! 8-bit card with soft-
ware. Database included. Pager
Forwarding. More. Technical reference to
write your own applications. Now only
$109.95! Pewee Valley Innovations, Inc.,
6601 Old Zaring Road, Crestwood, KY
40014. 502-241-4295.

UJ’S©, EMULATOR-TEST INSTRU-
MENT. (REFURBISHED-DEACTIVATED-
MODIFIED, CELLULAR PHONE)

EFFORTLESS 5 STEP, 5 MINUTE PRO- _

GRAMMING (FOR COMMERCIAL USE)
MOTOROLA'’S FIRMWARES FROM 9122
TO 94XX. EMULATOR-TEST SET,
AUTOMATICALLY RECOGNIZES-
ADJUSTS FOR MODEL, FIRMWARE
ETC., BEING PROGRAMMED, EXTENDS
MOST POPULAR AMPS SOFTWARE
9122 BELOW TO PROGRAM
FIRMWARES TO 94XX! COMPLETE
UJME-94XX. EMULATOR PROGRAM-
MING SYSTEM WITH PORTABLE PC,
EASILY FITS IN DEEP ATTACHE CASE,
OPERATES FROM 12VDC OR 117VAC.
UJME-99XX ASSEMBLED, TESTED,
READY TO OPERATE, INCLUDES PRO-
GRAMMING HANDSET, EMULATOR 4
MODE CONTROL BOX, 3 FT., INTER-
FACE CABLE, SOFTWARE MAMPS-1E:
(AMPS 9122 BELOW WITH MAMPS &
ETAC PROGRAMS). POWER ADAPTER,
INSTRUCTIONS, MODEL UJME-94XX
$369.95 COMBINATION OFFER A:
$669.95 (SAVE $30) INCLUDES EMULA-
TOR MODEL UJME-94XX WITH 3 SETS
MOTOROLA COMPATIBLE, PHONE-
EMULATOR-COMPUTER, INTERFACE
CABLE HARDWARE SETS: 5 PCS FPE
FLIP/POCKET PHONES $119.95 5 PCS-
689UCE BRICK/UC PHONES $129.95
AND 3 PCS-BPE FOR BAG PHONES
($79.95) PLUS BONUS PARALLEL FOUR
WAY DATA TRANSFER SWITCH BOX
(29.95 VALUE) INCLUDED. PRICES
INDICTED, LESS COMPUTER. S&H $16
PER ORDER, UPS COD 2ND DAY AIR.
ELITE INTERFACE CABLE-HARDWARE
SET 5PC-EFPE $119.95. FREE CATA-
LOG, ORDERS, ETC., TELEPHONE 702-
642-0325. LESS BUSTER’S ELECTRON-
ICS, 2039 CIVIC CENTER DRIVE #176,
NORTH LAS VEGAS, NV 89030.

ATARI SUPER Sketch graphics tablet with
paint cart. $12 ppd. For our Atari and other
systems flyer, write: More Than Games,
8207 Briarwood Ln., Austin, TX 78757-
7642.

EASILY CONNECT your PC to shortwave
radio! Satellite photos, weather charts, fax,
appear on screen. Decode teletype,

Morse, packet signals, etc., into words.
Information, SASE. Enclose $49 check or
MO for 9 or 25-pin serial port unit. Howard
Olsen, 5411 Atlantic View, St. Augustine,
FL 32084. (Mention N&V, save $10.)

ANALOG/DIGITAL /O CARDS from $29.
Up to 8 different boards can be operated
simultaneously from your PC’s printer port.
Available boards include 24-bit A/D con-
verters, 12-bit DACs, LCD displays, relays,
digital 1/0, thermocouples, etc. Atlantic
Technologies, Inc., POB 26, Newtown
Square, PA 19073.

IT'S LEGAL!

Cable TV Converters

& Remotes

ONTROL
F YOUR

TV:

* Full Service
e Highest Quality
e Original Equipment

BOS

| DISTRIBUTORS,

S\

P.O. Box 1282 ¢ Beloit, WI 53511

CALL TODAY

1-800-228-2677

Mon. thru Fri. / 8 am - 8 pm
Saturday / 9 am - 2 pm

=
S

NOW! SCAN OR PRINT. Turn your FAX
machine into a full-page scanner and print-
er with the touch of a button. NEW FAX-
MATE PRO SX101. $99 postpaid. CA add
8.25% tax. ICS ELECTRONICS COMPA-
NY, Suite 207-N, Downey, CA 90240. 310-
923-1837.

COMPUTERS, ACCESSORIES, BELOW
WHOLESALE! EXCELLENT BUSINESS
OPPORTUNITY! Direct from foreign man-
ufacturers. Anyone Can! Large quantities
not required. Complete step-by-step
guides, addresses, tips, etc. $12 postpaid.
SMI, PO Box 2800-C, Hendersonville, NC
28793.

Write in 206 on Reader Service Card.

FREE CATALOG. 286 system 640K,
20MB hard drive, 1.2MB floppy, keyboard,
serial & parallel ports & CGA color monitor
$125, same with EGA color monitor $150.
286 board, case & power supply $25. VGA
color monitors $125, mono VGA $40, EGA
color $75. $9 pin printers $30 & up. Video
cards: long CGA $10, long EGA $20, short
EGA $25. 1.2MB drives $25. 80MB MFM
3.5” drives $65. Apple Il parts, call.
386DX25 Board w/1MB $45. 386DX40
Board w/1MB $80. Visa & MasterCard.
Oasis Technologies, 9-5 Pacific Monday-
Friday. Orders: 1-800-585-3818. Local &
tech support, 360-373-3818, BBS 360-
613-1737. Box 267, Tracyton, WA 98393.

(1) WYSE 350 color terminal no longer
needed. Works great. Assortment of XT
boards. Jerry Smith, 701 Gillespie St.,
Kingsport, TN 37665. 615-392-1973.

CAD SYSTEM, (3) workstations, DEC
VAX/VMS, (3) 19" monitors, Computer-
vision “E” size plotter, best offer. 502-827-
4686.

DOS 5.0/6/6.1 $20/25/15, Windows for
Workgroups $25. ACT for Windows best con-
tact management software $45. 0S/2 $20.
Corel SCSI $45. Hard drives from 65 meg to
9 gigabytes SCSI and IDEs. Cordless mouse
$30. CCl, 714-778-0450.

TOWER CASES! Baby AT desktop
cases! New mid-tower with 3 5-1/4 bays 2
3-1/2 inch bays digital display 200 watt
$40, $375/10. Baby AT case 230 watt only
$35 each! Call UTWE 818-797-2569 or fax
818-797-0384. Quantity shipping discounts
available!

AMIGA BBS. Free access to all. Public
domain software, for sale area, message
area, multi-state users, and more.
Sponsored by North Coast Amiga Users
Group. 14.4 call 216-954-9333. Hams wel-
come, CUL 73 Dan N8NBC.
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INTRODUCING THE UNIVERSAL M-400

A totally new concept in data / tone readers!
N Baudot
W Sitor A/B
m ASCll

M Swed-ARQ
B FEC-A

M FAX

B POCSAG
B GOLAY

M ACARS

® A RTTY-reader and tone-decoder inone! W DTMF
@ Easy to read two-line 40 character LCD. M CTCSS (PL)
. @ No computer or monitor required. W DCS (DPL)

Forgetthe 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
istener 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 s also supported. The M-400 can even
o programmed to pass only the audio you want to hear based on

s the affordable accessory for every shortwave or scanner enthusiast.

Only $399.95 (+$6 UPS).
Universal Radio
6830 Americana Pkwy. 'I'I!;EhEgE %;‘;LC?S

Reynoldsburg, OH 43068
# Orders: 800
+ info

log covers everything for
the shortwave, amateur
and scanner enthusiasts.

Toner
Cartridge
Recl

and technical support. s
W 0o 0 (ReP YW vestr program 2

oo et oowe® S i vour name avelae.
o ot @ edoced price or you,  § Semeri Packaging

(WelDollHEordYourICustomer e s

You recommend us and give liter- @ Yoy earn commission

ature with our name to your cust- @ You recommend us

omer. We'll deal direct with your @ Prepaid UPS shipping labels
mﬁuhmmndeon [ Famm
our prepaid shipping label. see Fax document# 2090*

*To obtain Fax documents, use our Fax-On-Demand system.

Call 516-467-0772 from any Fax hi ipped with a touch-t
phone, 24 hrs/day, 7days/week. Dial document# 4633 for an index.
. Chenesko Prod

& W 2221 5th Ave Ronkonkoma, 779

. Phom-"ﬂb-467-3 E-mail Li».u.--,.’:: ‘!10[7:&::!|v 800'221 '351 6

Sucrs Fax: 516-467-3223 Fax-On-Demand: 516-467-0772

Write in 60 on Reader Service Card.

DAISYWRITER 2000 daisy wheel printer
manufactured 1982 by Computers
International. Includes manuals and
optional tractor feed mechanism. Asking
$200 (original price $1,200). Call 708-257-
5420 (eve. or weekends) or fax anytime at
708-257-0341. Bill Saindon, 1002 Florence
St., Lemont, IL 60439.

MONITOR AND CPU schematics for
Hyundai, Packard Bell, Compaq, Apple,
Aamazing, Adds, AT&T, IBM, DEC, CTX,
Dell, Gateway, HP, Epson, Loop,
Mitsubishi, NEC, Samsung, Tatung, Wyse,
Zenith, and many more! $39.95 and up.
Call 513-335-4560. Or FAX us at 513-339-
6344.

NEW HARD and floppy disk drives.
720K 3.5 inch $15 each, $60/5, $190/20.
360K floppy drives $10 each, $50/10. New
1.44 meg 3.5 floppies $25 ea. New
Toshiba 106 meg SCSI $65. Call UTWE
818-797-2569 or fax 818-797-0384.

RS-232 BREAK-OUT BOX, handheld, 12
line monitor red/green LEDs $19. 7-line
DB25 MINI TRACER $6. DB25 SURGE
PROTECTOR wire type with 3 MOVs $4.
DB25 JUMPER BOX $3. Add $3 for ship-
ping. Money orders to Unicorn Supply, 504
Shaw Rd. Ste. 217, Sterling, VA 20166.
CODs call 703-318-8947. For catalog of
cables, connectors, and accessories send
LSASE.

CHAFFIN ELECTRONICS INC. Call us for
all your IC needs. Let us save you $$$$.
Call Sales 614-574-4456, Sales 614-574-
6906, FAX 614-574-2124.

“BEST BUY” Wholesalers, systems,
peripherals. Addresses, FAX, toll free
numbers. Domestic and foreign. Hundreds
of tips/diagrams on building, repairing,
upgrading and configuring computers. Two
good reference/diagnostic programs. On
1.44 disk. $3 postpaid. Satisfaction guar-
anteed. For two additional 1.44 disks
chock full of diagnostic and reference pro-
grams add $3. Southern Oregon Computer
Supply, Box 1349N, Jacksonville, OR
97530.

SuperBright

5m laser module

SPECIFICATIONS
* 635nm Wavelength
* 7-10 times Brighter than 670nm
* Input: 2.5Vto6

* 5SmW Laser Diode

* Battery Life Expectancy: 15-30 Hours
* Glass Collimating Lens

* Size: 1.38” x .469” diameter

* Recommended Battery 3 volt Lithium -3AA’s

DON'T PITCH EM’

CUNARD ASSOCIATES

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

T H E PO WER PR O

IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT
...... SEND THEM TO US FOR REBUILDING |

WE INSTALL NEW Ni-CAD BATTERIES INTO YOUR ORIGINAL CASE.
CAPACITY TO BETTER THAN ORIGINAL.
»Eﬂxmurwrsm (OR AFFORDED )

wzmmm /mmrmsm /
WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING.

WE GIVE YOU A 12 MONTH WARRANTY.

WE WILL BE HERE WHEN YOU NEED US / 10 YEARS IN THIS BUSINESS.

WE SAVE YOU **** MONEY ** [111] S I |

NO JOB IS TOO LARGE OF TOO SMALL ...... WE OFFER
muwm/WM/WWM/m ALL MAKES

FORMORE INFORMATION ABOUT YOUR PARTIGULAR NEEDS, WE GAN BE CONTACTED | & MODELS

VIA PHONE OR FAX AT (B14) 623-7000 OR VIA E-MAIL TO: ZAPPEM @ AOL.COM

OR SEND YOUR PACKS FOF QUOTATION VIA UPS O PRIORITY MAIL TO ADDRESS ABOVE.

SERVICE / EXTENDED UFE FOR

For industrial or experimental use

Price: $169.00

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

To order call 1 (800) 996-6873

@

HI-Q PRODUCTS, INC.
506 N. Garfield Ave., Suite 200, Alhambra, CA 91801
TEL: (818) 308-4400 FAX: (818) 308-4406
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GENERAL ELECTRIC STANDARD BENDIX KING
MPD/PLS - MPRMPS/MPX CNB111/HWA110 $20.85 KR105/LAA125 $34.95
19A704850P(1200mAH) $34.95 CNB120HWA120 $3495 KENWOOD

19A704860P(1800mAH) $39.95 CNB121/152/153 $30.95 pgo/KNB3
PL19D429763G1/3 $34.95 UNIDEN PB21/21H $14.95
PL19D429777G1/3 $39.95 APX650 $3495 PB25/MH/26 $24.96
MOTOROLA APX1200 $30.05 YAESU

P200/HT600/MT 1000 BP100/200/205  $19.95 FNB3/4//12/27 $32.95
NTN5521/4585/4824/5414 § 37.95 ICOM FNB11/14/26  $32.95

MIDLAND BP2/BP3/BP22 $18.95 FNB17/25 $23.95
70-806 / 70-B11

$2795 BP5/BP23/24 $24.95 COMPUTERS
70-810/B16/B19/B21 §$3995 BP7/CM7/BP8 $34.95 SENDPACKFORQUOTE
BATTERY REBUILD SERVICE

MANY OTHERS AVAILABLE WRITE. OR CALL

w FREE CATALOG

ADD $ 4.50 SHIPPING & HANDLING PER ORDER

$29.95

VISA

Write in 100 on Reader Service Card.

COMPUTER EQUIPMENT: C64, SX-64,
C128, Amiga 500, disk drives, monitors,
printers, software, etc. For sale at bargain
prices. Send a self-addressed stamped
envelope for a complete listing: Wings!,
3198 Shady Oak Lane, Verona, WI 53593.

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

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

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

;gg?é 2x2@ Header

PROGRAM THE 8052 in BASIC with our
inexpensive  development SBC.
Assembled/Tested board contains Intel's
BASIC-52 Interpreter (80C52). Allows pro-
gramming through serial port of PC. Also
contains 8K RAM/ROM, Hi-address
decoder, large breadboard area, 40-pin
header and 2864 EEPROM that allows
auto-startup of your saved programs.
Programming software also included (3.5
or 5.25 in.) $70 plus S/H. Also learn how to
program your purchase with the “BASIC-
52 User's Manual.” A 150-page book con-
taining the proper usage of all com-
mands/statements, $20 plus S/H.
Suncoast Technologies, Spring Hill, FL.
904-596-7599. V/MC Accepted.

XEROX 4045 printer, copier, in one $150.
Calcomp color printer $150. Mac LC $400.
Sheetfeed scanners $75 ea. Smith Bros.
Computer, 909-885-7785.

MAKE $75 per hour cleaning computers.
Huge untapped market. See ad under
Business Opportunities.

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.

MASTER MONITOR REPAIR. Monitor
training helps you grow into an expert.
Start training today. Tech support on all
monitors. Schematics include key test
points, case histories, tips, tech support,
etc. Free brochure. Computer King Co.,
the leader in computer monitor servicing.
Home of the monitor Man. 25453
Wiseman, Roseville, M| 48066.




HP PLOTTERS, 7475A, A&B sizes, 6
pens, $149, 7550A, A&B, 8 pens, autofeed
$229. Fully PC, Windows, DOS compati-
ble. Warranty. Manuals included. 10 years
selling HP Plotters. THUS, Inc. 1402 Route
611, Stone Church, PA 18343. Voice: 610-
588-2600. FAX 610-588-1727.

68HC11 MICROCONTROLLER. SBC8K
complete development package. 8704
bytes EEPROM. 272 bytes RAM.
Programs via RS-232 port from PC.
$79.95 plus $5 shipping. Call or write for
catalog. MC/Visa. Phone/ FAX 410-586-
2177. LDG Electronics, 1445 Parran Road,
St. Leonard, MD 20685.

COMPUTER REPAIRS for Atari,
Commodore, Coleco, Sinclair/Timex,
Osborne, Tl, TRS-80 and IBM compati-
bles. Reasonable flat rate plus parts and
shipping. Buy, sell, trade, upgrade. SASE
appreciated. Computer Classics, RT-1,
Box 117, Cabool, MO 65689. 417-469-
4571.

UPGRADE PARTS! 486DX2/66 VLB
Motherboard. New with 1 yr. warranty, AMI
BIOS and 256K Cache Memory $99. Mini
Tower Case with 200 watt power supply
$39. 3-1/2” 1.44MB Floppy Drives $32. MB
floppy drives $39. Plus lots, lots more. Call
for other pricing. Stewart & Associates. 1-
800-704-6500.

VERSATILE 80032 smgle board computer
32K RAM and 32K EPROM. Extended
BASIC-52, 8 channel A/D, D/A, real time
clock, parallel printer port 24 bits of 1/O.
Power supply, terminal emulator software
and utility disk included. $160 assembled,
$140 kit plus $5 S&H, add $5 for COD. DC
Micros, 1843 Sumner Ct., Las Cruces, NM
88001.'505-524-4029.

MEDIA LIQUIDATION: 5.25 color DSDD
$50/1000. 300/XLP cartridges $50/100.
DCB600A cartridges (used once) $100/100.
Used 3.5, 1.44 Teac drives $17.50 each.
Contact Ellen Wynn, at 1-800-221-6332.
Midwestern Diskette.

WEFAX RTTY packet SSTV Amtor CW
interfaces for IBM. And more from A&L
Engineering. Send a #10 SASE for our
free catalog. A&L Engineering, 741 E.
Benton St., Aurora, IL 60505.

HARD DRIVE Parts! Disks/heads 408-
866-1436.

DEC VR290 20-inch workstation color
monitor. Repaired and tested. $275. Also,
functional modules, $65 and up. Call 413-
746-1880.

SUN KEYBOARDS $60 each new in a box,
European key caps. Call Roger @ GS&E,
716-338-7001.

PLOTTER 11” x 17” Houston Instrument
or Graphtec $150 with eight pens. Al
Hooper, 912-923-5235.

REPAIR OF computer monitors, computer
power supplies, and computer printers. We
repair all brands, makes, and models. Call
Moore’s Electronics, 209-957-3610. 10am-
8pm.

E-Meter

Under $200.00!

Actual Size

Fitsin 2" Kilowatt-hours. It also tracks
round 'historical battery information
hole! including Charge Efficiency
(QUTIS R O T st A o2\l calculations, deepest dis-

CRIEREEV O VR NTASERGERIVEE [ dVSTY  charge and average discharge.
(206) 782-5869 Fax: (206) 782-4336

E-Meter™

The Ultimate Battery Monitor|

0-50V (0-500V Optional)
Lift Lockout & RS-232 Avaiablel]

The E-Meter's multi-color bar

graph shows battery status at
a glance. The digital display
gives you Volts, Amps, Amp-
hours, Time Remaining, and

Factor (CEF), # of CEF re-

OEM's & Dealers: Fax for info pack!

Write In 58 on Ruder Service Card.

OEM 9” Color SVGA Monitor Model
OEM9-VGA3. Features: OEM mounting
cage, to 800 x 600 (NI) pel resolution, dis-
play controls harness, non-glare screen
120/220, 50/60 Hz power, 60W, made in
the USA! Ordering Guide: Model OEM9-
VGAS3, monitor, controls harness, power
cord, $1674; Model 50039-01, cable 36",
DB-9P to DB-15P, $25. Alex Mastin (Ent),
PO Box 8802, Canton, OH 4471.

SIMM 1, 2, 4, 8, 16, 32 Meg: All brand
new. 01 Meg 30 pin 70ns/60ns $039/$041;
04 Meg 30 pin 70ns/60ns $125/$130; 04
Meg 72 pin 70ns/60ns $130/$140; 08 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 mod-
ules available. 1 yr. warranty. Call Yub
Sung, 603-893-5866, Salem, NH for cur-
rent price/availability.

BUYING & Selling IBM computer parts.
Repairing most IBM compatibles, C-64,
Timex, and other classic machines. SASE
for info. Computer Classics, RT-1, Box
117, Cabool, MO 65689. 417-469-4571.
FAX 417-467-4571.

16 BIT MEMORY cards for 286, 386, 486
systems $15 (OK installed) NEW! Holds
up to 3 meg of DRAM (41256 chips). Add
memory @ $25/meg. Memory card that
uses SIMMs also available up to 12 meg.
Call UTWE 818-797-2569 for details.

Complete On Site

Electrical Engineering Lab

) s ) B W % & s &

e ProDUCT ENGINEERING

® REVERSE ENGINEERING \‘

® RF Circurr DESIGN & MANUFACTURING ‘
B M O 5 i - e S N o
° MICRO CONTROLLER & EPROM HARDWARE & SOFTWARE DEVELOPMENT

From Auto-Routing to CNC Routing to Electronic Assemblies. .
Capital Electronics is Your Best Route For Printed Circuit Boards.

DESIGN/LAYOUT PRINTED CIRCUIT BOARDS

e CAD LAYOUT SERVICES e SINGLE & DOUBLE SIDED

e COMPATIBLE WITH ALMOST e MuLTI-LAYER & FLEXIBLE PCB’s
ALL CAD SYSTEMS ¢ FrRoM QUICK TURN PROTOYPES

e F'ROM SCHEMATICS OR TO SCHEDULED PRODUCTION RUNS
SAaMPLE PCB’s e FINE LINES, SMT

® PHOTOPLOTTING SERVICES e ELECTRICAL TESTING

e 28, 800 BAUDE MODEM e PrRECIOUS METAL PLATING

ASSEMBLY SERVICES

e FAST TURN BOARD STUFFING
e WIRE HARNESSES

e WAVE SOLDERING

® ACQUISITION OF PARTS

¢ FINAL TESTING

e TURNKEY SERVICES

e CUSTOM ENCLOSURES

For Quick & Competitive Pricing or More Information,
Please Call Us Today!
852 Foster Avenue ¢ Bensenville, IL 60106
(708) 350-9510
Fax (708) 350-9760 » Modem (708) 350-9761

Internet Access:

For Automated Info Response:
INFO @capital-elec.com

E-Mail: Quote@capital-elec.com

Web Access: http://www.capital-elec.com
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PATHFINDER 9600 UHF
SYNTHESIZED DATA
TRANSCEIVER

he RF Neulink PATHFINDER

9600 is a high speed, 9600 bps,
two-watt UHF synthesized data
transceiver. The PATHFINDER
9600 is ideal for wireless applica-
tions requiring a rugged, depend-
able, and versatile UHF wireless
modem with easy-to-use data inter-
faces. Standard data interfaces
include a three-wire packetized
mode ideal for GPS, SCADA, and
telemetry applications.

For additional information, con-
tact:

RF INDUSTRIES, LTD.
7610 MIRAMAR RD., DEPT. NV
SAN DIEGO, CA 92126-4202
619-549-6340 FAX: 619-549-6345
1-800-233-1728

HAMEG HM305

AMEG Instruments announces
the introduction of the HM305, a
30 MHz, dual-channel analog and
digital storage oscilloscope. This
instrument is a successor to the 20
MHz, HM205, a low-budget, high-
performance digital storage scope.
The HM305 offers sensitivity
down to 1 mV/cm (and as high as
20 V/cm). The scope can trigger on
signals greater than 100 MHz (with
inputs less than 1/2 a division) and
the fastest sweep rate is 10 ns/div.
The HMB305 offers two-channel, digi-
tal storage at 40 MSamples/second
with a 2 Kbyte storage memory.
When used in the digital storage
mode, sweep speeds as slow as 50
seconds/division is available.
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Our readers are always looking for new and interesting electronic
items. Showcase your NEW PRODUCTS here to help stimulate your
product’s success. Submit all news releases,
product information, and/or photos to:

NUTS & VOLTS MAGAZINE
NEW PRODUCT EDITOR,
430 PRINCELAND CT., CORONA, CA 91719

Operation in refresh, single, and roll
mode is possible and a 50% pre-
trigger capability is provided. The
oscilloscope can be used in the
alternate trigger mode to display two
asynchronous signals.

One special feature of this
instrument is the use of “cold”
switching that logically configures
signal pathways, which minimizes
inter-scale differences, simplifies
construction/repair and improves
product reliability.

The oscilloscope has a parallel
digital port that drives both
HAMEG's HD148 Graphic Printer
and HAMEG's H079-4 Multifunction
Bus Interface that provides RS-232,
IEEE-488, and Centronics interface
outputs.

As in most of HAMEG's oscillo-
scopes, this product contains the
built-in component tester, dual-fre-
quency probe calibration, and active
video sync circuitry. The compact 11
x 5 x 15", nominal, package size
weighs only 13.2 pounds.

For additional information, con-
tact:

HAMEG INSTRUMENTS, INC.
266 E. MEADOW AVE., DEPT. NV
EAST MEADOW, NY 11554
1-800-247-1241 FAX: 516-794-1855

WAFER VAMPIRE
PICK-UP TOOL

TopLine offers a unique pick-up
tool for silicon wafers. The Wafer
Vampire is a handheld vacuum pick-
up tool expressly designed for han-
dling silicon wafers up to 8". The
Wafer Vampire enables the operator
to pick up, hold, and release wafers
without the need for batteries or
compressed air hoses. The Wafer
Vampire causes no contamination.

Wafer inspection becomes easy
with the Wafer Vampire. It is
ergonomically designed for comfort
and holds wafers securely. This tool
is fully portable, uses no cables, and
is virtually maintenance free.

The clear silicone pick-up head

rotates a full 360° and goes
between wafers spaced 0.1875"
apart.

Wafers can be held for several
minutes during the Wafer Vampire's
operation. The Wafer Vampire is
clean room admissible.

Straight and/or an?Ied probes
are available for the Wafer Vampire.

For further information, contact:

TOPLINE
310-433-7000 FAX: 310-498-0490

RF CURRENT PROBE

easure RF current at the lowest

cost and see board current flow
with precision using the IA7 RF cur-
rent measurement accessory. The
entire 0.4 oz assembly mounts
directly on the tip of our 107
Spectrum Probe to provide spec-
trum analyzer RF current measure-
ments from 30 mA to 100 mA (to
more than 1 A with protective cap).
Low-frequency rejection is excellent
with 60 dB rejection of 60 Hz fields
to measure RF current from line-
powered equipment.

The internal micromachined
assembly, only 0.01" wide, provides
the magnetic structure for 0.003"
resolution. (There is no need to
open the magnetic path.) This reads
the magnetic field created by the
current in a conductor as small as
0.01" whether a circuit track, semi-
conductor lead, or wire. It rejects
other magnetic fields nearby, as
close as 0.05". Shielding is provided
to minimize electrostatic pickup.

The magnetics are molded with-
in soft rubber to provide mechanical
protection. The outside is covered
with a tough plastic skin for abrasion
and chemical protection.

The I1A5 RF current measure-
ment accessory is similar except
that a more rugged 0.1" width mag-
netic structure is employed.- The
1A5/255 Spectrum Probe combina-
tion provides current measurements
from 150 mA to 400 mA.

Check the effectiveness of
capacitors versus frequency and
possibly alter circuit tracks to
improve bypassing. Reduce radia-

tion by controlling digital device
rise/fall time. Measure shielded
cable radiation due to ground cur-
rents or mistermination. Control
motor switching to reduce radiation
while retaining efficiency. It allows
precompliance probing of the elec-
tromagnetic fields near components
and aids in their selection. It will
measure the effect of shielding on
electromagnetic radiation. 1A5 cur-
rent accessory, 0.12-2.5 MHz
$19.00. IA7 current accessory, 2.5-
100 MHz $29.00.
For more information, contact:

SMITH DESIGN
207 E. PROSPECT AVE.
DEPT. NV
NORTH WALES, PA 19454
PH/FAX: 215-661-9107

TYPE K THERMOCOUPLE
THERMOMETER

he Tool Resource has available

the new Technimark Type K
thermocouple thermometer. The
thermometer is an industrial grade,
microprocessor based, precision
handheld instrument combining fea-
tures in one universal economical
package.

Any of a wide variety of Type K
probes for differing applications may
be used with the model TE2-109.
The bright liquid crystal display
keeps the user informed of all func-
tions and selections within the
instrument.

Specifications are: TE2-109
meaures from —418° to 2507° F,
accuracy better than +0.25%, HOLD
button freezes display for later read-
ing, keypad selectable °C or °F
scale, uses Type K thermocouple
types, TE2-105 IR non-contact
probe. Designed for use in the —18
to 260° C. (0 to 500° F) 1% accura-
cy. Distance to object 5" with a 1.3
inch diameter spot. TE2-110 ther-
mocouple attachment pads, —-58 to
392° F.

For more information, contact:

THE TOOL RESOURCE
P.O. BOX 1106, DEPT. NV
WEST DUNDEE, IL 60118

PH/FAX 708-468-0849

OVER/UNDER VOLTAGE AC-LINE
LOAD PROTECTOR

he small, self-contained unit dis-

connects the load, such as a
FAX or PC, if the line voltage goes
below 100 or above 130 volts.

A “window” comparator (using a
Maxim ICL7665) with supporting
TTL logic, energizes a solid-state
AC relay to keep the load connected
as long as the line voltage stays



within the window. Brief line
dropouts of 0.1 second or less will
not disconnect the load. MOVs are
used for transient protection.

A built-in test circuit simulates
an out-of-window line voltage when
the front-panel “Push To Test”
switch is pressed. A “Reset” switch
restores normal operation.

Front panel indicators light to
show when input power is available
and when power is applied to the
load.

Maximum load of the unit is sup-
plied with a 3A fuse, but the solid-
state relay is rated at 10A.

To facilitate building protection
into other products, The Protector is
available in three forms: printed cir-
cuit board only for $8.50, kit of cir-
cuit board and all board-mounted
parts for $39.95, and assembled
and tested units for $69.95.

For more information, contact:

TDL® ELECTRONICS, INC.
P.O. BOX 2015, DEPT. NV
LAS CRUCES, NM 88012

505-382-8175 FAX: 505-382-8810

O-SCOPE I

T

The Allison O-Scope Il is the
newest addition to the compa-
ny’s family of PC-based instru-
ments. This compact module plugs
into the printer port, transforming a
PC into a dual-trace digital storage
oscilloscope.

Displayed sweeps can be frozen
on the screen, printed out, or saved
to disk. Operating parameters such
as input range, sweep rate, and trig-
ger level are displayed and easily
adjusted through the computer key-
board. A versatile external trigger is
included. In the frequency spectrum
mode of operation, sweeps of a
selected frequency range are pre-
sented on a calibrated graph with
the option of averaging.

The O-Scope Il features simul-
taneousl two-channel data capture
for accurate phase measurements
in an X-Y presentation. Bandwidth is
250 KHz with sampling rates up to
1,000,000 per second. The mini-
mum PC required is a 286 with 12
MHz speed.

Uses for the O-Scope |l include
audio/stereo equipment, automobile
diagnostics, data logging, field ser-

vice, motor controls, noise analysis,
power supplies, and vibration analy-
sis.

The O-Scope Il is priced at
$349.00. Other models are available
starting at $169.00.

For more information, contact:

ALLISON TECHNOLOGY
CORPORATION
8343 CARVEL, DEPT. NV
HOUSTON, TX 77036
1-800-980-9806 713-777-0401
FAX: 713-777-4746
BBS: 713-777-4753

SUPERPROBES™

Programmable Designs, Inc.,
introduces a powerful family of
electronic test instruments, called
SuperProbes™ that are unlike any
other test equipment currently avail-
able. These oscilloscope triggering
devices work with any oscilloscope
to provide a wide range of event-
triggering options that allow the
scope to be used more effectively
for digital circuit checkout or debug-
ging.

With up to four unique triggering
modes, fast input-to-trigger timing,
numerous status indicators, and
exceptional portability, SuperProbes
are superior to logic analyzers for
most triggering applications, and are
also much less expensive.

There are four models to
choose from, ranging in price from
$99.00 to $649.00.

SuperProbe |l is the pacesetter
for the new SuperProbe family, with
18 signal inputs, plus a clock input,
and supporting three clocked trig-

ering modes and one combinatorial
pattern-match) triggering mode.

SuperProbe |l supports flexible
logic combinations for specifying
trigger events, including no-match
triggering used to trigger when cer-
tain unexpected events occur. The
unit has separate “Pattern-Select”
and “Don’t Care” configuration DIP
switches, and has numerous status
LEDs for monitoring power, input
signals, triggering activity, and clock
activity. SuperProbe Il comes with a
deluxe interface cable that has gold-
plated, machined-pin contacts
designed to fit easily onto IC clips,
0.025" square posts, and the includ-
ed through-hole/surface-mount com-
ponent grabbers.

Two SuperProbe lIs can also be
connected together for even greater
capabilities.

SuperProbe Il and all of its
accessories fit conveniently into the

unit's custom padded carrying case,
and the instrument sells for $649.00.

SuperProbe | is a pattern-match
(or word-recognition) triggering
device with 17 signal inputs. While
offering more limited functionality
than its SuperProbe |l sibling,
SuperProbe | meets the scope-trig-
gering needs of many users, allow-
ing a logical combination of up to 17
signals to be specified for the trigger
event.

In microprocessor-based sys-
tems, for example, this can allow
triggering on a processor write or
read operation to a selected memo-
ry or I/O device location.

SuperProbe | is offered in two
versions: standard and deluxe. The
standard version ($249.00) includes
an interface cable with permanently
attached grabbers designed primari-
ly for through-hole component
leads. The deluxe version ($395.00)
includes a SuperProbe Il-like deluxe
interface cable with machined-pin
contacts and removable through-
hole/surface-mount grabbers, and
also includes a custom padded car-
rying case.

SuperProbe Basic-8 is at the
low-end of the SuperProbe family,
supporting pattern-match triggering
with up to eight signal inputs. The
Basic-8 includes a cable with per-
manently attached through-hole
component grabbers, and is capable
of meeting the triggering needs of
many basic circuit checkout and
debugging applications. SuperProbe
Basic-8 is priced at only $99.00.

All SuperProbes are reliable,
lab-quality instruments, and are
backed by a limited one-year parts
and labor warranty. Signal inputs
are over-voltage protected to +12V,
and power inputs are reverse-polari-
ty protected. All SuperProbes also
come with a custom DIP switch con-
figuration tool for convenient opera-
tion.

In addition to a free SuperProbe
product brochure and comparison
chart, Programmable Designs is
offering a 15-minute product-
overview video for $5.00 that
includes a $5.00 credit towards the
purchase of any SuperProbe.

For more information, contact:

PROGRAMMABLE DESIGNS, INC.
41 ENTERPRISE DR., DEPT. NV
ANN ARBOR, MI 48103-9503
313-769-7540 FAX: 313-769-7242
E-MAIL:
design@prog-designs.com

KANTRONICS KPC-3

antronics KPC-3 now offers the

most powerful GPS capabilities
available in a TNC. To receive and
re-transmit GPS (global positioning
system) data, the KPC-3 connects
to GPS receivers with NMEA-0183
interfaces. And like the KPC-3 itself,
our GPS capabilities are highly
advanced for maximum perfor-
mance and flexibility, yet they are
very easy to use.

The following are GPS capabili-
ties: 1) Multiple string parsing —
users select as many as four of the
GPS unit's NMEA data strings. 2)
Storage of outgoing data in tracking
buffers — GPS data can be stored
for later retrieval and is accessible
via and KPC-3's mailbox. 3) Time-
slotted location broadcasting based
on the GPS clock — users specify
beacon start time and amount of
time between beacons, so multiple
stations report without collision. 4)
Remote access — system operator
can reconfigure the GPS unit from a
remote location. 5) APRS compati-
ble.

All these features are now stan-
dard in the KPC-3 version 6.0. For
versions prior to 6.0, Kantronics
offers a very low-cost EPROM
upgrade.

For more information, contact:

KANTRONICS
1202 E. 23RD ST., DEPT. NV
LAWRENCE, KS 66046
913-842-7745 FAX: 913-842-2021
BBS: 913-842-4678

LED-TRIC CHRISTMAS TREE

he LED-Tric Christmas Tree's 18

multi-colored superbright LEDs
form a fun centerpiece or class pro-
ject. The LEDs are driven by three
separate oscillators to create a ran-
dom twinkling of light.

The seven-inch tree consists of
three PC boards that form the 3D
branches that display the festive
red,-orange, yellow, and green lights
with open circuitry. The branches
are snow capped with the white
silkscreen parts legend. It operates
for one month on two alkaline C bat-
teries that are included.

A completely assembled tree is
priced at $45.50 or a kit of all mate-
rials is available for $35.50. Please
include $5.00 for shipping and han-
dling. lllinois residents please
include 7.5% sales tax.

For more information, contact:

VISTA
P.O. BOX 1425, DEPT. NV
BOLINGBROOK, IL 60440
708-378-5534
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[#50 COMPUTER HARDWARE cont. ]

MONITOR ADAPTERS. Convert OEM.
(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.

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.

TONER, DRUMS, and Parts for copy
machines and laser printers. NAME-
TECHS Int’l, Tel: 708-789-0668, FAX
708-789-1045.

NEED MONITOR SCHEMATICS? 200+
FCC ID code cross reference to monitor
manufacturer name, address, and phone
number. Also, parts suppliers phone num-
bers. Specify paper copy or 3-1/2" disk for
Windows. Send $15 to: Computer Vision,
6905 Indian Bay Rd., Montague, MI
49437.

68HC11 USERS: If you use
M68HC11EVB, EVBU, EVB2, EVM
boards, we have high quality custom
screw terminal boards that will connect via
ribbon cable directly to the 60 pin I/O con-
nector for easier prototyping. ($39 ea.)
Office Direct, 1-800-643-8353, Fax: 708-
247-8354.

SONY MULTISCANS 0.26DP 15.7 thru
36KHz $175. Monitors SVGA 800x600
$145. Loop 286-12 PCs 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., Festur, MO 63028. 314-
937-0335.

PLOTTERS: HP 7580B 8-pen drafting
plotter (up to 24" x 48") $1,475. ColorPro
HP 7440A (8-pen, 8-1/2" x 11”) $275. HP
7475A (6-pen, up to 11" x 17") $275. HP
7550A (8-pen, up to 11" X 177, with sheet
feeder) $650. Excellent condition, with
warranty. Pepper Systems, 214-353-0257.

ATTENTION COMMODORE fans. Have
for sale 6 C64 keyboards, 5 1541 drives, 4
monitors, 5 power supplies, and assorted
cable. Everything goes, $375. Call
George, 714-851-3083.

HP 7475A COLOR PLOTTERS. Excellent
condition. Checked and working. $100
plus freight. Credit cards okay. Write, or
fax 501-223-9406. Software City, Box
23016, Little Rock, AR 72221.

Hewlett-Packard 239A

$399.00
Hewlett-Packard 334A

over a range 300 pV to 300 V RMS full scale.

$369.00

100 dB amplitude range.

$895.00 Special
Fluke 8600
functions.
$159.00
Fluke 1900A

measurements, 6 digit display.

$189.00 Special

Fluke 19117

sensitivity, 7 digit display.
$199.00 Special
Krohn-Hite 3700

octave slope, 0 or 20 dB passband gain.

$500.00
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Oscillator, <-95 dB THD to 20 kHz, 10 Hz to 110 kHz.

Distortion Analyzer, 5 Hz to 600 kHz range, measures
total harmonic distortion down to 0.1% full-scale.
Residual noise below 25 pV. Voltage measurement

Hewlett-Packard 3575A

Gain/Phase Meter makes measurements over a
seven decade frequency range, 1 Hz to 13 MHz and

Multifunction Counter, 5 Hz to 80 MHz, provides
frequency, period, period averaging and totalize

Frequency Counter, 5 Hz to 250 MHz, measures
frequency period, period average and totalize. 15 mV

Variable Band Pass Filter, 2 Hz to 20 kHz, 24 dB/

Please call for our Free 1995 Catalog

14455 NORTH 79TH STREET, UNIT #C + SCOTTSDALE, ARIZONA 85260
(602) 483-6202 ¢ Fax (602) 483-6403

Quality Reconditioned

Test Equipment

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 33368 Level Generator as an automatic
tracking generator. Includes options 001, 003, & 004.

$850.00

Fluke 8520A

Digital Multimeter, 5.5 digit, ac/dc volts, 2 and 4 wire
ohms, conductance, 20 ppm basic dc accuracy, burst
memory and math capabilities.

$369.00 Special
Tektronix 475A DM44

250 MHz Oscilloscope,dual channel, 5 mV/div sensi-
tivity, 1 nS/div sweep rate. Has differential-time/DMM
option. Includes 2 probes.

$975.00
Anritsu ML422B

Selective Level Meter, 50 Hz to 30 MHz, providing
highly accurate measurement of signal levels, with the
stability of frequency needed to manufacture, install
and maintain FDM systems. Functions as a wideband
level meter, psophometer or voice band analyzer.

$1250.00 New
General Radio 1390B

Random Noise Generator, 5 Hz to 5 MHz, attenuated
output, 20 kHz, 500 kHz and 5 MHz bw.

$179.00

Hewlett-Packard 8558B

Spectrum Analyzer, 0.1 to 1500 MHz frequency range,
resolution bw from 1 kHz to 3 MHz, ampliyude range
is -117 to +30 dBm. Automatic and manual sweep.

$2150.00

Wanted Used Test
Instruments!

Digital Multimeter, 4.5 Digit LED, .02% accuracy, 5

Call or fax us a list.

Philips 5712 Pulse Generator

1 Hz to 50 MHz, risetime 4 ns fixed, amplitude range
0.2 Vo 10 V. Offers single, double and T/2 pulses.

$550.00
Hewlett-Packard 331A

Distortion Analyzer, 5 Hz to 600 kHz, measures total
hamonic distortion down to 1% full scale.

$199.00

Tektronix 7704A
Oscilloscope
Dc to 200 MHz oscilloscope mainframe, 1.8 ns
risetime, CRT readout, accepts up to (4) 7000
series plug-ins.

$250.00
Tektronix 7633 Oscilloscope

Dc to 100 MHz bw, multimode storage, 3 plug-in

capacity.
$400.00
Tektronix 7834

Storage Oscilloscope mainframe, dc to 400 MHz,
stores single shot risetimes, multimode storage,
accepts up to (4) 7000 series plug-ins.

$450.00
Tektronix 7844 Oscilloscope

400 MHz dual beam mainframe, 0.9 ns risetime,
1 ns/ div max sweep, 8 x 10 cm display, accepts up to

(4) plug-ins.
$450.00
Tektronix Plug-ins
7A13 Differential Comparator Amplifier
7A18 Dual Trace Amplifier
7A19 Amplifier
7TA22 Differential Amplifier
7B53A Dual Time Base
7880 Time Base
7B85 Delaying Time Base
7B92A Dual Time Base
7D15 Universal Counter/Timer

Your choice $139.00
or 2 for $250.00

The above plug-ins are checked out and have a 90
day warranty. No manual is provided due to this

low price.
‘lll llllh.

[ |4
Illllll"

SALES COMPANY

Write in 57 on Reader Service Card.

BUILD YOUR OWN IBM COMPATIBLE
COMPUTER from parts for as little as
$399 with the help of an easy to view 74
Minute Video Tape that shows you how.
This easy to view award winning Tape will
show you how to save money by assembl-
ing any compatible 286, 386, 486 or
Pentium Computer in a step by step easy
to follow procedure. It also shows the com-
mon 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 assem-
bly. 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
Video 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!

. % 7 |
BEEP BEEP? Repair IBM compatible PCs
with the “POST CODE MASTER" plug-in
card. Shows result of Power On Self Test
performed by all major BIOSs. Manual
reveals their meaning and also explains
those cryptic beep codes, $59. MSD, 4100
Moorpark Ave. #104, San Jose, CA 95117.
408-296-4000, Fax: 408-296-5877.

TEKTRONIX 4693D Color Image Printer
300 DPI, new $8,995, asking $995 with
supplies. DEXIS, 612-944-7670.

PAPER WHITE VGA MONITORS NEW!
1024*768 14" only $79 ea. or $375/5,
$690/10. Call UTWE fast before they are
gone! Sales/tech support 818-797-2569,
fax 818-797-0384.

DEC 486DX33PC pizza box workstation,
DEC BARE BONES CLOSEOUT SPE-
CIAL case, PS, 2 meg VRAM SVGA, 2S,
1P, & MP, IDE, H&F cont., Token Ring,
ext. SCSI-2 P. You supply: CPU 486SX to
DX2-66, monitor mag 15" or equal, 1 or 4
meg SIMMs mem., 1.44M FD, notebook
HD, keybd, mouse, for a $4,999.95 sys-
tem. New bulk packed with manual, cables
& software. Size: 15" x 15" x 2.5". Use as a
portable or workstation. Over 300 sold.
ONLY $149. 20" SVGA 1280 x 1024, .31
dp, WS monitors for above systems $299.
486 color notebook computers from $895.
Many CPU & memory upgrades available.
Motherboards & parts available to com-
plete fantastic systems! OEM accounts
welcome. Our 31st yr. Call/faxback cat'l
508-532-2323. BNF, 119 Foster St.,
Peabody, MA 01960. 508-532-2323.

OPTO 22 Opto-mux RS-485 modules with 16
relays per module, complete with relays.
Current price over $300, yours for $99. 415-
244-9254.

VGA MONITOR $125, EGA, CGA monitor
$60, $40, 386 computer $250, VGA boards
$25, 286 computer $100, Epson printer $40,
HP 7475A plotter $125, HP 7550A plotter
$200, HP Vectora 286 computer $100, XT
computer $45, HP 85 computer $50, HP
Think Jet printer $75, Apple IMG |l printer
$100. Much more. Future Systems Tech,
714-827-7345.

WHOLESALE FLEAMARKET merchan-
dise directory. 60 pages, hundreds of dis-
tributors listed that you may contact who
supply fleamarket/swapmeet dealers. All
kinds of items, incredible prices!
Electronics too! Useful for business or per-
sonal use. $12. JACOMM-CH, Box 142,
Wharton, NJ 07885-0142.




AUTHORIZED ZENITH and Compagq parts
and repairs. Excess inventory: 220 volt
European power cords, 84 key ZDS key-
boards. We have over $1,000,000 worth of
parts. $250 for repair of ZDS, XT, and 286
laptops. Call for details. Domino
Computers, 708-427-0099, FAX 708-427-
8181. Hours: M-F 9-5 Central time. We
accept all major credit cards. We ship UPS
or Fedex. We blind ship.

m i

EPROM EMULATORS. Includes cables,
manual and PC software. Each emulator is
housed in a durable case. Test your code
in disconnecting equipment. All ICs mount-
ed in sockets. Emulators may be linked for
16/32 bit bus. 100 ns. access. MODEL 32
(2764-27256) $109. Model 64 (2764-
27512) $129. PRO-SERIES includes bat-
tery back-up, Bi-directional communica-
tions with PC and other features for the
professional. PRO-128 (2764-27010) only
$199. PRO-512 (2764-27040) for $259. $5
shipping. Visa OK. LOGICAL DESIGN
TOOLS, INC., 5403 Everhart #55, Corpus
Christi, TX 78411. 512-888-4535. FAX
512-883-3711.

PORTABLE SELF-POWERED 2.5” DRIVE
CONNECTS TO THE PARALLEL PORT OF
ANY COMPUTER FROM XT TO PENTIUM.
IDEAL FOR ENGINEERS, TECHNICIANS,
HACKERS, STUDENTS. USE: TRANSFER-
RING FILES, BACKUP, MOVING DATA,
COMPUTERS WITH NO HARD DISK, ETC.
SIZE: 1.5” X 5.7” X 5.5”. THE UNIT
INCLUDES PROGRAM, INTERFACE
CABLE, INTERNAL RECHARGEABLE
BATTERIES AND POWER SUPPLY. HIGH-
EST QUALITY, US MADE. SPECIAL LOW
PRICE $135. DEALERS WELCOME.
HURRY, LIMITED QUANTITY AVAILABLE.
GET YOUR MEMORY SUCKER TODAY.
INQUIRIES, ORDERS. EDS LABS. 818-
843-5173.

DISCOUNT COMPUTER HARDWARE.
Pentium motherboards as low as $720.
Mini-tower cases w/200 watt $45 and
much more. For information please send
$1 to GTH3 COMPUTERS, Dept. NV,
1726 Avenida Sevilla, Oceanside, CA
92056-6204.

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 the-
ory of operation, and a complete trou-
bleshooting 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.

BERNOULLI MULTIDISK 150 internal
drive with (2) 150MB cartridges, SCSI
adapter, cables $300. (6) 150MB car-
tridges, $50 ea. Very low usage, like new.

316-686-8602.
o
HERIOM
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TEMPERATURE MEASUREMENT for
home automation. Use your PC to mea-
sure temperature with our RS232 inter-
faces. Sensor, interface board and soft-
ware in one low cost package. Many
options available. Prices start at only $97.
Call 803-951-3479 for orders or informa-
tion. General Interface, 104 Tall Timber
Trail, Lexington, SC 29072.

IBM PC stereo sound cards! Maestro
Pro! Sound Blaster Pro 2 and Adlib com-
patible. Includes CD-ROM interfaces. Can
use upper IRQ lines. Includes all manuals
and software! Software configurable! $32
each limited to stock on hand! Call UTWE
818-797-2569 or fax 818-797-0384 or E-
Mail: UTWESALE @aol.com.

TAPE BACKUP 120MB Colorado DJ-10.
Plugs into floppy disk controller. Uses stan-
dard DC2000 (QIC80) tapes. Only $29.50,
quaranteed for 30 days. Mounts in 3-1/2" or
5-1/4" half height slot (brackets included).
415-244-9254 from 9 to 9 PST. REMEM-
BER, it takes only one hard disk crash to

486 LA2/66 computer systems 540
megabyte HDrive, CD-ROM, multimedia sys-
tem $1,095. Same system w/486DX 4/100
$1,195. Fax machines from $99. Word
processors $125. 714-778-0450.

COMPLETE SINGLEBOARD COMPUT-
ER WITH BACKPLANE. Made in the
USA, Intel 386DX-33 CPU, max. 32MB
RAM, IDE & floppy controllers on-board,
two serial ports, one parallel port. 8-slot
ISA passive backplane with keyboard and
power connectors is INCLUDED. These
are new, excess inventory, limited quantity.
$159 with OK RAM, $215 with 2MB
installed, etc. 10% off for ten or more.

LEAP PFACE-IIl active ISA bus extender
(same as Data Genie P-300) provides 3
external protected card slots for develop-
ment and test. Insert and remove cards
without turning off your PC. $275. 316-
686-8602.

HP 85B personal computer with 82937A &
82936A. $425. Dexis, 612-944-7670.

NEW ITEMS: COMPUTERS Plug-In-Play
w/1.2 floppy dr., 20 meg hard dr., 640K
mem. keybd & more-AT286 $98, AT386
$198. Less monitor, 486 color notebook
computers from $895 & more. Our 31st
year, catalog call/faxback 508-532-2323.

wipe out all of your data! Going fast. 1-800-505-0019. BNF, 119 Foster St., Peabody, MA 01960.
FM STEREO
TRANSMITTER i

Own your own FM radio sta-
tion. Any stereo signal you
plug into the FMST-100 will
be transmitted to any FM
radio from 76 to
108MHz FM. Transmit a wireless link through an
auditorium, from your car to your camper, listen to
your CD's while mowing the lawn, Play music on one

tion. v battery operation. SIZE: 1.5"x 2.5"x 3"
FMST-100

KT $29.95 / Cabinet $8.95

PHONE
i1 TRANSMITTER
i Small but mighty,it fits
anywhere. Phone line
powered, never needs
batteries. Transmits both

& & sides of a phone conver-
sation loud and clear, wireless, to any FM
radio at great distances. Vanable tunes from
70MHz to 130MHz FM. You can also use it as
a speaker phone. SIZE:1.25" x .6".

TEL-B1 KiT $12.95  BuILT$20.95

SUPER SNOOPER
BIGEAR

Listen through walls,

The 10GHz

channel sing on the other. Clarity is excellent, aprox. 3

40dB stereo separation. Length of antenna deter- Transmltter
mines the distance of transmission. Complete with . b k

stereo input level controls & crystal for stereo separa- IS ac 000

“ZAPPER IT

With it’s new and improved design it will not only test your
radar detector...BUT it’s tuned to the amateur radio band .
* While your out on American highways personally test yours tou
and your fellow travelers radar detectors.
The ‘ZAPPER I is a 10.450 GHz to 10.550 CW oscillator. It has
a code key jack installed for those who want to send Morse code.

BUILT 49

KIT

i Do you need an
attention getter,
warning light,or
flashing light for
model airplanes?
Thenlhuskuhsforyou Use it as an emer-

gency light for your auto, radio tower, even
i use it on your bicycle. Has a variable flash
rate. Power requirement 6 or 12v DC .

Size 3.5%1.9"
kit $9.95

ST-1

MICRO-LIGHT
< Visible Over 1 Mile.
This is truly an indestructible
fiash light.
+ Comes in red or yellow
light.
+ Bulb will not
burn out.

MLY (ye&low light) CHOICE $9.95

4.0mW
Laser Diode

hear conversations
across the room. Add
a parabolic reflector
and hear blocks away.
The BIG EAR can be hidden about any-
where. Makes an ultra sensitive inter-
com. Can be used as a 1.5W AMP. We
supply a mini-electret mike in the kit.
- P(:wer requirement 6 to12v DC SIZE:1.75"
X1

ONLY

AA-1 kiT$10.95 BUILT $29.95

WIRELESS FM
MICROPHONE

TV NOTCH

FOR CHANNELS
2thru22

channels 2 thru 22) only.

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

DF-222 kit $14.95

FILTERS

Our TV filters
eliminate unwanted TV
channels or interference that
alters both sound and video with a
beep beep beep. Works on cable

Great for.making a
gun sight, use as a
transit, makes a
super experi-
menters project.
The beam is visible with a wavelength of
670 nm. Size of beam is 6mm at 5
meters. Power requirement 3 volts DC at
85mA. Size: 10.5mm x 18.5mm

LDM-5 New Low Price $59.95

VOICE
ACTIVATED
SWITCH
This VOX circuit can

SmaJI but mlghty this lit-

most units many times
ts price. It really

stomps out a signal.
The WM-1 kit is a buffered wireless mike that
operates from 80MHz to 120MHz FM, the fre-
quency of any broadcast FM radio. Includes a
mini-electret mike. 6 to 12v DC. SIZE: 1.25" x 1*

WM-1

KIT $14.95

DC VOLTAGE
MONITOR
If battery status is

construct our Kkits.

KIT BOOK

This Manual contains schematics, parts
lists & P.C. board layouts for many of
the Rainbow Kits. Use your own parts to

$14.95 s9.95 wnh the purchase
of any kit.

8 be used to operate a
tape recorder, ham

. radio, CB radio, or
turn on an alarm. The VOX-1 kit has
100MA of output that operates a relay,
light, motor, ? What could you do with a
sound activated switch?Power require-
ment 7.5 TO 18vDC. SIZE: .1.5"x 1.3"

VOX-1 KT $6.95

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

important, you
need this kit. This
kit uses 7 LEDs to

WIDE BAND
PREAMP
The ideal preamp
for scanners, hand

monitor 12v DC in
1v, 1/2v, or 1/4v steps. Monitor 8v or

R 8 quency counters.
To Order Call VISA. Amplifies low level
31 7'291 '7262 S (weak) signals. If the signal is extremely

held radios, fre-

low 2 amps can be used in series. IMHz

5v in 1/4v steps. Great for boats,
motor homes, model planes or race
car ni-cads. All.parts and instructions

(ELECTRONIC RAINBOW

to 2.56GHz @ 2.8dB NF. 1dB compres-
sion = +0 dBm. Gain: 1MHz=20dB to

are included. SIZE: 1.3" x 2.7".
VM-1 KIT $7.95

6254 LaPas Trail  Indianapolis, IN 46268

FAX 317-291-7269

2.5GHz=6dB. Power requirement 12v DC
@ 6Ma. SIZE:1.2°x.8"

5K WBA-6 kT $19.95

Write in 62 on Reader Service Card.
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' ALL Hoiherbrds w/CPIT|
386 sx40 Mz $55
386 px40 MHzZ/128k $89

100% Satistaction & Every day Low Price

Resellers
Dealers
Welcome

Orders 24firs Tel-
800-899-6430

CORE 420MBwr $129 Math-Co
CoLoropo 250m8 INT$109 $23

0 OFS.
14" Mono.vGA $89

MX-96/96/24 [1323 Simm] $27
Fax/Mop. 1‘4.4[ 3 ]

Fax/Mob. 28.8 v.34 ONLINE
Voice M /Fax /Mod 14.4 $55
U.S.ROB F/Mod 28.8 Int $199 [

486 s.c33 MHz $75 o ke i
BOSCHOWIVESA S5 101 oro (RN
486DLC 40 miz $95 " i ol 800-745-1670
486DLC 40wz W28 $129 o 2000/2000+/8000 Sca | By with
4865.c 2-66 VLB iam wbd  $149 Buy wi
486 DX2 66 MHZ VLB w256k $159 Confidence
: VGA 256K  $27 Risk Free
TRIDENT sveA 512« $38 L
Trioent 1MB $59 k30days '
VEsa vea M EXe 2v8  $69 Money Back
PCIVGA2MBDraM $129 |  *
SVGA Caros WITH VRAM CALL | WE DO.
Any OTHER VGA Caros PL CALL Cgﬁ%ﬁgm
SYSTEMS
IDE Caro (2FD/2HD) snp
~ 10 (28,1P & 1G) sup. .
144 Teac [FCHEARES Super IDE-I/O (25,1P & 1G) $12| Printer
} 3“ 3y CZZI;Z Bureau Vesa IDE-I/O (Enwancen) — $19| Memory.
T Moden: .

$3595 | $49

$139

ONEYEAR
WARRAN Y
ON PARTS

LIFE TIND

14" SVGA 390 1024x768 $185
14".28 1024768 N+ Lows  $215
15".28 1024768 wiLows __ $305
HARD DRIVES SPECIAL
214MB $119  540MB $165
850MB $205  1.08GB $229
1.2GB $269 1.6GB $CALL

C.D.Rom Q

Sony/PANASONIC DB s $89

Quad sp (4x sp) IDE or AT bus $149
ound Cards

Szrsam{ CD Titles: Please Call

Cases with P.SUPLIES]|

MINI TOWER  PREMIUM $41
Desk Top CASE  PREMIUM $45
Mep Tower CAse PREMUM  $64 ,@mmc,w,
FuL Tower Case PREMUM ~ $84  %olidden Charge

C.0.D Credit Cards Ok ** oL
Govt P.O. wmm;;{afﬂﬁ

Warranty

o Notice

"Triton" Intel Mother Boards with CPU

Pentium 90 Mhz w/ICPU ~ $495
Pentium100 Mhz w/ICPU  $595
Pentium 120 Mhz w/CPU $795
Pentium 133 Mhz w/CPU $975

Bisme Computer, Inc 1298 Reamwood Ave Sunnyvale, CA 94089 Tel: 408 745-7203

Write in 70 on Reader Service Card.

$1,000,000,000+

Now Featuring:

That would be the cost for engineering time to develop the
software included with our Linux distributions!

Yggdrasil Plug & Play Fall '95

Linux kernel versions 1.2.13 & 1.3.15 as well as ELF object format

LINUX(1) $24.95
Linux MAN pages in one handy reference
MoTeeth 2.0 with Manual $99.99

OSF/Motif window manager/programming environment for Linux

Check our Web Page at http://www.justcomp.com Order from our web
page in October and save an additional 5% off our already low prices.
Just Computers! (800) 800-1648 Int'l (707) 586-5600 FAX (707) 586-5606

E-mail: sales@justcomp.com P.O. Box 751414 Petaluma, CA. 94975-1414
COD & Visa/MasterCard Gladly Accepted For more information, send e-mail to:info@justcomp.com

$29.95

Write in 69 on Reader Service Card.

HP 7475A plotters $150 ea., PS2: HD con-
trollers, memory adapter cards, FD
adapters, 286 & 386 systems (also:
Tektronic CAD System). Very reasonable.
Mike’s PC Repair. Kansas City, MO. 816-
353-3605.

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

SPECIAL RAM PRICES $40 per meg from
1 to 16, 72 or 30 pin. HD Special 1.2 Gig
only $295, 545 meg $195, Keyboards $20,
Pentium motherboards $180 w/o CPU,
75MHz CPU $215, 486MB w/o CPU $115,
486DX2 80 $110. Call 717-387-6499. For
orders 1-800-336-9065.

FAX/MODEM cards 14.4/28.8 14.4/14.4
int/ext, voicefax for voice messaging. Fax
back capability, mailboxes, phone cards,
radio cards. GCS, 1-800-386-0577.

Unix, Linux & Internet

Publications

The Magazine of the
Linux Community
J 0 U R N A I. $22 US « $27 Can, Mex « $32 elsewhere

COMING IN

wEBSMith SaNvan

The How-To Magazine for the Web Developer
Charter 9 issue subscription $16 (until Nov. 15)
12 issues $24 US (+$10 elsewhere)

The Linux Sampler
This book includes many articles from the first 5 issues of
Linux Journal. The articles are grouped together by
topics: history, politics, technical, systems administration,
interviews and Linux real world applications.

sCOMPI.ITER

ACP's 70th GIANT

in ACP's Giant Parking Lot

REE Admission & Parking
Shop 100's of Sellers

Unix Command Summaries
C Library Reference

Internet Guide

Linux Installation & Getting Started
Linux CD-ROMs

Essential Linux Pack

HTML (HyperText Markup Language) Reference

SSCP.0. Box 55549N Séatﬂe, WA 98155-0549 (206) 782-7733
Fax: (206) 782-7191 E-mail: sales@ssc.com http://www.ssc.com/

$6.00-$10.00
$8.00
$4.50
$2.95
$12.95
$25.00-69.00
$65.00
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Write in 68 on Reader Service Card.

Advanced Computer Products, Inc.

1310 E.Edinger
Santa Ana, CA
714-558-8813

REPAIR OF time lapse recorders, moni-
tors, cameras for video surveillance sys-
tems. We repair and service all brands,
makes, and models. Warranty authorized
for GYYR, Diebolc Koyo, D/A, and Sanyo.
Moore’s Electronics, 1-800-FIX-CCTV, 1-
800-349-2288, 10am-8pm PST.

19” H Y DUTY Rackmount PC
Chassis: 4U, 8-slots (expandable to 12
slots), one hidden 3.5"/one opened
3.5"/two opened 5.25" drive bays, front
panel filtered fan, uses popular PS/2 style
power supply (not included), $229! Also
available 8255-8253 digital /0 card at
$59, 12-bit AD/DA card at $89, etc. We do
business UPS Ground COD cashier's
check only. Computronics Technology,
214-242-8087.

QUME PRINTERS 10 x 135, daisy wheel
LQ serial interface, new in box, wide car-
riage. W/cable + cartridge $25/ea. Take all
50+ pcs. offer. Atco, Corp. 617-933-9909,
fax 617-938-1299.

COMPUTER

SOFTWARE

DATA CONVERSION 9-Track Reel to any
format 1600/6250 BPI. $$ Best Price
Anywhere! $$ 907-227-4637.

CP/M SOFTWARE also Amstrad PCW
software and hardware. 3”, 8” and hard
sectored disks. Disk copying, 400 formats.
Send $2 for catalog, SASE for free flyer.
Specify computer. Elliam Associates, PO
Box 2664, Atascadero, CA 93422. 805-
466-8440.

HAVE PROCESSOR WILL TRAVEL Work
smarter with SUNBURST TECHNOLOGY.
50+ years computer/electronics experi-
ence. Custom made software to control
real time. Automotive, industrial, marine
and robotics. IS 200 MPG POSSIBLE?
Free article send $3 P&H. PO Box 598,
Lithia Springs, GA 30057. 404-949-2979;
404-942-6091 FAX.
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30 to 72-pin adapter $39
. 4 socket model $19!

Buffered model available - High quality sockets.
Other Adapters: DIP-SIMM, SIP-SIMM, SIMM-SIP,
two 72-pin SIMMs into one 72 pin socket.

Memory Conversion Products
428 NW 9th St., Corvallis, OR 97330-6133
503 753-7918
Modem 503 757-2679 Fax-back 503 758-5331

Dealers call 503 754-4904

FREE DISKETTES! Brand new report
details how to get as many free diskettes
as you need! Wow! Order Now! Only $3!
Bates, 733 N. Wells, Chicago, IL 60610.

MEMORY
EXCHANGE

BUY - SELL - TRADE
30 & 72-PIN SIMM MODULES

FULLY GUARANTEED
VERY REASONABLE PRICES

, 7
46‘75 Sq

(5
4,90

INTERNET MEMORY EXCHANGE
3925 N. Clarey St.
Eugene, Oregon 97402-9708
503-688-9263 (voice & fax)

Internet: dany@efn.org

ATARI 800/XL/XE, ST and IBM software,
great selections, free catalogs! Specify
machine. Lotsa Bytes, Box 1756, Winton,
CA 95388. 209-358-1160.

I 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.

FIX ANY PC Fast! Use DiagTech Software
to test all major hardware components in
your system. With DiagPost ROMs Fix
Dead PCs. All tests are displayed on your
video screen. H. Ross Designs, 408-374-
4518, POB 110233, Campbell, CA 95011-
0233.

ENGINEERING PUBLIC DOMAIN SOFT-
WARE. For IBM PCs and clones. Printed
circuit design, logic simulation, signal pro-
cessing, pspice models, and autocad elec-
tronic symbols. Free catalog. Over 400 engi-
neering programs. Sector Systems
Company, Inc., 416 Ocean Ave.,
Marblehead, MA 01945. 617-639-2625.

WHERE CAN you learn so much about a
useful topic with so little effort? NV June
1995. ALL ABOUT PUMPS and RUS-
SELL’S “P11” ANIMATION MACHINE as
reviewed by Fred Blechman in Nuts & Volts
June, 1995. Call today for more information,
1-800-551-2726. Only $34.95 + $4 S&H.

FREE DISK CATALOG and discount
coupon! Inexpensive, quality, IBM Shareware
and CD-ROMS. <ASP> vendor: MOM ‘N’
POPS SOFTWARE, PO Box 15003-N,
Springhill, FL 34609-0111. 904-688-9108.

FREE CATALOG. Thousands of quality IBM
shareware programs at super low prices,
bonuses, latest releases. CD-ROMs, fast
service. Prestige Distributors, PO Box 27,
Yaphank, NY 11980.

APPLE lI+/lle/lic CBS Felony. Solve 12
crimes game. 1/$6, 6/$25, 24/$84, post-
paid. More Than Games, 8207 Briarwood
Ln., Austin, TX 78757-7642.

FREE CATALOG of software. Microsoft C
5.1 $25, Pascal 4.0 $25, Assembler 5.1
$20. Glockenspiel C++ $20, MS Access
1.0 $20, Smarterm 240 $20, AT&T 6300
Users guide, DOS & Basic 3 book set
w/disks $20, Lotus Freelance $20, dBase
IV $30, Lotus Manuscript $20, many oth-
ers. Free Catalog. Oasis Technologies, 9-5
Pacific Monday-Friday. Catalog or orders:
1-800-585-3818. Local & tech support,
360-373-3818, BBS 360-613-1737. Box
267, Tracyton, WA 98393.

SOFTWARE TRADERS Network: Join
others who trade great titles with other
computer users. Tons of titles and plenty
to choose from. Why buy when you can
trade? Reply to: STN, 611 Jodi Dr.,
Hammond, LA 70403.

PROGRAMMER’S DREAM, VGA-
Tetris, an uncopywrited virus free tetris
clone, written in 51K of QBASIC source
code. Plus a menu driven help utility
also written in QBASIC. Send $25 to:
Rodney Hamm, 1328 Lena Circle,
Elberton, GA 30635.

HUBBLE TELESCOPE Photographs
(GIFS) challenge QUASAR Theory (Series
$9.99)+ $2 shipping. Entire public Hubble
Series available. SPACEPICS, PO Box
75711, Oklahoma City, OK 73147.
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EMATH PRO electronic calculator utility.
Contains over 325 formulas for all fields of
electronic engineering. Solves for all vari-
ables with unique solutions. Extensive on-
line help for every formula, including text,
data tables, diagrams, and references.
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.

WANTED: PARADOX, Version 3.5,
Runtime package. Ed Schneider, 616-723-
7859.

REPAIR SOLUTIONS — more than
17,200 VALUABLE, TIME SAVING,
MONEY MAKING REPAIRS: for servicing
TVs, VCRs, CAMCORDERSs & other elec-
tronics, organized in an easy to use com-
puter program — The TIP REPAIR
Program. PROFESSIONAL BOARD/
COMPONENT LEVEL REPAIRS with Part
numbers, Component locations/values
& test voltages (when available). ADD
your own tips. PRINT tips. Owners of our
COMPUTERIZED TIP PROGRAM say this
is the BEST technical tip program on the
market today. Works on ANY IBM compat-
ible computer with a hard drive & 16
Megabytes free space. NEW VERSION —
works in DOS and WINDOWS. Only
$200. FREE Shipping for prepaid orders
(USA). FREE Demo! Have your own tips?
Ask about our TIP EXCHANGE policy with
FREE Updates! CALL 1-800-215-
5081/516-643-7740. HIGHER INTELLI-
GENCE SOFTWARE, 60 Farmington
Lane, Melville, NY 11747.

STARGATE SST7T
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Built-in Descrambler
Rudio Privacy
Non-Volatile Memory

Audio-Video Ports
Sleep Timer

Auto Fine Tuning
Volume Control

@

®
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* Programmable Parental Lockout
* |nfrared Wireless Remote Control
®
&
@
@

Member of National
Consumer Cable

AR [
=

® PANASONIC, ZENITH, PIONEER, OAK,
SCIENTIFIC ATLANTA, EAGLE, and HAMLIN are all

only. w-nmnmnylnwmnmwoﬂm
products in this advertisement are original equipment.
M.D. Electronics is in no way affiliated with the above
mentioned companies or corporations.

MDD ot~

875 S. 72 Street * Omaha, NE 68114

CALL NOW FOR YOUR FREE CATALOG!

Write in 161 on Reader Service Card.

The Key to Added Profits
are Printer Trays

For All Popular HP & Canon® Printers

¢ SX Envelope .......... $19
¢ SX Legal, Letter, A-4...$39
e X Lower Cassette

(IIP,IIIP,€tC.) o o s o s o o s o & $99
®3si/4siLlegal ........ $69
o HP 4 Eaoal™ 2 7 $49

Add-On America Corporation

CALL NOW!!

800-576-2349
Fax (410) 987-3258

Products

Write in 83 on Reader Service Card.
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7 Build a Pink Noise
Generator

vital component in
any sophisticated
audio system is a
graphic equalizer.
This is-a device that
allows you to taper
the overall frequen-
cy response of the
system. Equalizers are most com-
monly used to match the audio sys-
* tem to the acoustics of a room for an
overall flat response. Minor variations
can then be made to please an indi-
vidual's personal taste or to correct
for other equipment deficiencies.

A typical equalizer can have as
few as five or as many as 30 individ-
ual controls per channel depending
upon how finely the audio frequency
spectrum has been divided. The most
common is the octave equalizer
where each control covers a complete
octave, or doubling of frequency.
Since the audio spectrum covers
about 10 octaves, these units typical-
ly have 10 controls for each channel.

Some owners treat a graphic
equalizer like a “super tone control.”
Without the proper equipment to set
these controls properly, they must rely
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on their ears to set up the equalizer
to where it sounds correct. Of
course, most people are not quite
sure how everything should sound
and therefore these controls are
sometimes set in a rather inconsis-
tent or even random fashion. For use
as a room equalizer, however, a
more consistent, technical approach
is needed.

One piece of equipment that is
almost always used when testing fre-
quency response, especially of
acoustics, is a pink noise generator.
Basically, this device puts out a pre-
cise signal which contains all audio
frequencies at once. The response of
the entire audio system can then be
checked by placing a spectrum ana-
lyzer in the listening environment and
measuring the sound level vs. fre-
quency. Since most of us do not own
(or cannot borrow) a spectrum ana-
lyzer, this article will describe a less
expensive approach.

We'll start with a quick course in
audio basics. Then we'll describe
white and pink noise and show you
how to build a pink noise generator
for less than $20.00 dollars. Finally,
we will outline a procedure for using
pink noise to set up an equalizer
using equipment that you already
have.

Audio Basics

The human ear responds to
sound waves that vibrate approxi-
mately between 20 and 20,000 times
per second. To create sound in an
audio system, a speaker is used to
convert electrical signals into the
mechanical motion needed to pro-
duce sound. It is these electrical sig-
nals that are generally referred to as
audio.

Like the sound waves that they
create, audio signals can be charac-
terized by their amplitude and fre-
quency. For a single pure note, the
audio signal would consist of a simple
sinewave. The amplitude would refer
to the level, or strength, of the signal,
while the frequency would indicate
how many times per second (in Hertz
or Hz) that the signal changed direc-
tions (see Figure 1). Normal voice or
music signals are much more compli-
cated since they contain many fre-
quencies of different amplitudes all at
once (see Figure 2).

Noise, on the other hand, is a sig-
nal which changes directions at ran-
dom intervals. That is, it is composed
of virtually all frequencies (see Figure
3). A signal with constant amplitude
that changes in a truly random fash-
ion produces what is called white
noise. You can also think of white
noise as a signal that contains every

frequency at the same amplitude. To
get an idea of what white noise
sounds like, just tune to an unused
TV channel or in between radio sta-
tions and listen to the static.

The Color of Noise

Pink noise and white noise both
refer to a complete mixture of all fre-
quencies in one signal. The difference
between the

equal energy per bandwidth, and
since the bandwidth per octave dou-
bles, there is twice as much energy
per octave with white noise. Thus, it is
necessary to pass the white noise
through a filter that cuts down the
amplitude of the signal by one half, or
-3 dB, per octave. By the way, the
color pink was chosen in analogy to
the frequencies of light. Red light cor-
responds to the lower frequency por-

two is in the rel-
ative amplitude
of each fre-
quency. As pre-

viously men-
tioned, white
noise is charac-
terized by
“equal energy
per frequency.”
Thus there
would be the
same energy

within any equal —
range of fre- [ .

Parts for constructing the Pink Noise Generator. |

quencies or

bandwidth. For
example, there
would be an
equal amount of
energy, or loud-
ness, in the fre-
quencies
between 20-40
Hz as there
would be
between 40-60
or 1000-1020
Hz.

Pink noise,
on the other
hand, is charac-
terized by

g

“equal energy I

Additional parts for making a self-contained unit.

per octave.”
Since an octave is a

doubling of frequen-
cy, this means that
there would be the
same volume from
the frequencies
between 20-40 Hz,
40-80 Hz, or 640-
1280 Hz. This is why
the controls of an
octave equalizer fol-
low a doubling pat-
tern with the band-
width of each control
increasing by a factor
of two. Figure 4
shows the spectrums

1Gb-£2 _
CRTE T T
L

of white and pink
noise.

An insulator is placed between the circuit board and
battery : -

to prevent shorts.

Pink noise can
be created by simply feeding white
noise through a “pinking filter,” which
reduces the amplitude of the higher
frequencies. Since white noise has

tion of the visible spectrum and a mix-
ture of all frequencies produces white
light. Thus, a mixture of light with
heavier emphasis on the lower fre-
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is a complete kit of all
parts. The unit can be
mounted inside an
equalizer and connect-
ed to its power supply.
If this is done, provi-
sions should be made

Period

Voltage

V\/

to apply power to the
generator only when it
is in use. Otherwise
spurious signals might
leak into the system.

Amplitude -+

The generator can also

be housed in a small

battery from causing a short. The top
half of the case can now be lowered
onto the switch. After securing the
case with screws, the switch nut can
be threaded onto the switch. It is used
only for decoration.

Graphic Equalizers

Now that you have a good source
of pink noise, how can you use it? For
a high-quality audio system, one of
the goals is to have a flat frequency
response. This means that the music

quencies (equivalent to rolling
off the higher frequencies)

(]

would result in the color pink. | 2

=

% % o

Circuit >
The design of a pink noise

| |
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heard from the speakers will
most closely resemble the sound
heard by the recording engineers
who made the record, tape, or
CD. Most of the electronic equip-
ment in a stereo system will
reproduce these frequencies
quite accurately. Amplifiers for
example, commonly have fre-
quency response specifications
of + 1 dB over the entire audio

generator is greatly simplified

Time -»

spectrum (20 Hz-20 KHz).

by the availability of a single-

IC white noise source, the iAtypicalvonee or music sign__‘

However, when it comes to

MM5837. All you have to do is
apply power to this IC and it will start
putting out white noise. Figure 5
shows that this device contains an
oscillator and a 17-bit shift register.
Feeding back the exclusive-or'ed
output of the 14th and 17th stages
generates a pseudo-random digital
sequence. Unlike traditional semi-
conductor junction noise sources,
the MM5837 provides very uniform
noise quality and output amplitude.

~ The white noise signal is then fed
through a -3 dB/octave filter to give
pink noise. Since the minimum roll off
with a single stage

mini-box with just an
on-off switch and a
phono jack for the out-
put. A kit of these
additional parts is also
available. The circuit

Voltage

is easily powered by a

Time »

single nine-volt bat-
tery.

Begin by mount-
ing all components on the circuit
board. Since the MM5837 is a MOS
device, it should be handled with the

REE usual static electricity
! Figure 4 lﬁ precautions  during
construction. An

eight-pin IC socket is

recommended.

For building a self-

contained unit, add

the switch and battery

connector to the

board (see photos).

Use a couple of

snipped resistor leads
to make the output

10000 20000

and ground connec-

Digital noise signal.

speakers, such flatness is rarely
achieved. And to make matters
worse, the response of a speaker
depends a great deal upon its loca-
tion in the room with respect to walls,
furniture, etc. In fact, the room itself
can account for frequency response
fluctuations of + 10 dB or more. This
is due to resonances within the room,
absorption of sound by curtains and
carpeting, and reflection from walls,
etc.

A graphic equalizer allows one to
electronically alter the frequency
response of the system to compen-
sate for the mechanical and acousti-
cal problems of the speakers

filters and then measuring the output
level from each filter. But you can do
almost the same thing by using the
bandpass filters present in your
equalizer. Instead of using a full band-
width noise signal and filtering the
microphone signal, you will feed a fil-
tered noise signal into the room and
measure it with a full bandwidth
microphone (see Figure 7).

Using this technique, you can
measure the overall response (includ-
ing speaker and room acoustics) at
each octave, or whatever is the band-
width of each equalizer control. If the
system is flat, there will be equal
energy radiated and thus equal loud-
ness from each equalizer control.
Thus, if you can pass the pink noise
through each band of control sepa-
rately and measure the output from
the speakers, you can set the
response to be flat (or any other
desired curve).

To accomplish this first require-
ment, it is necessary to isolate each
filter section of the equalizer. For a
bandpass type equalizer, each filter
section passes only those frequen-
cies within its band and the equalizer
control varies the output from each fil-
ter.

In a “cut and boost” type equaliz-
er, each filter passes all frequencies
with an appropriate effect on the fre-
quencies within its band. In this case,
there is no way to actually isolate
each filter separately. However, plac-
ing all but one control to their mini-
mum position can effectively single
out one band of audio frequencies.
Whatever effects that “bleed over”
from the other filter sections will
remain fairly constant and therefore
will not affect the relative measure-
ments that are to be made.

The other requirement for room
equalization is a means to pick up the
sound from the speakers and display
its relative amplitude on a meter. Most
hi-fi systems have a tape recorder
with a microphone input and a record
level meter that can perform this func-
tion.

and room. With 10 or more
“tone controls,” the graphic

(resistor/capacitor) filter is -6
dB/octave (due to capacitive
reactance), an unconventional fil-
ter design is needed. The tech-
nique involves cascading several
stages of lag compensation such
that the zeros of one stage par-
tially cancel the poles of the next
stage. The result is shown in the

C\
17-Bit Shift Regiister

Clock Oscillator

Vi
Vss
Lﬁ:? Output
VGG VDD

equalizer lets you
adjust the response of
the system octave by
octave to flatten out the
overall frequency
response. The problem
of setting each control
accurately is solved by
using the pink noise
generator.

schematic of Figure 6. The
response of this circuit is accu-
rate to within + 1/2 dB.

Construction

The simplicity of the pink noise
generator lends itself to easy con-
struction. Perf-board assembly is
adequate or you can order a printed
circuit board from the source listed at
the end of this article. Also available

[Block diagram of MM5837 digital noise source.|

tions. Then mount the phono jack
onto the bottom half of the case. The
output leads are used to attach the
circuit board to the jack. Finish the
assembly by connecting a nine-volt
battery, tilting the board slightly, and
installing the battery underneath the
circuit board. An insulator is placed
between the battery and the circuit
board to prevent the metal case of the

Room Equalizing

Room equalizing is nor-
mally performed with a pink
noise generator and a 1/3-
octave analyzer. The analyz-
er is similar to a spectrum
analyzer in that it measures
signal (or sound) level ver-

sus frequency. It does this by

———

sequentially sending the sig-
nal through small bandwidth

P ﬂseypbonojack is %nled in the bottom

case.
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any further until the back-
ground noise is reduced.
Next turn the generator
back on (“0” reading on
meter) and place all the
equalizer controls to their min-
imum positions. As each con-
trol is turned down, the meter
reading should drop and final-
ly, with all controls down it
should read less than 2/3
% scale (-8 dB). If this does not
out | happen, then there is too
much leakage through the
equalizer. Try turning on a
high cut (hiss) or low cut (rum-
ble) filter or both. Remember
that for these filters to have

Preparing to use the Pink
Noise Generator

To use the generator, simply turn
it on and connect it to your system. If
the unit has been installed inside the
equalizer, this would be done at the
input to the equalizer. When used
externally, feed the signal into the
AUX, TAPE, CD, or other high level
input. Do not use a PHONO input as
this would most likely introduce
some additional equalization. In a
stereo system, each channel is
equalized separately. See Figure 8
for a typical set-up.

When testing with pink noise,
you must be careful not to misinter-
pret the results. A strict procedure
should be followed to eliminate any
problems before they affect the final
equalizer seftings. Start with all the
equalizer controls in their mid-posi-
tion. Then set up a microphone in the
normal listening position and connect
it to the level indicating device such
as the input of a tape recorder with a
VU meter. If a tape recorder is used,
make sure that there are no automat-
ic level control (ALC) or frequency
dependent circuits that would affect
the meter reading. Set the recorder
so that it reads only the microphone
level (i.e., turn down any line-input
level controls).

Most equalizers have separate
controls for each stereo channel.
Since each channel must be set inde-
pendently, start by feeding the signal
into just the left channel. You should
also turn the sys-
tem’s BALANCE
control all the way
to the left.

With the pink
noise generator on,
a static-like sound
should be heard
from the left speak-
er. Turn the volume
up to a fairly loud
level and then set
the  microphone
input level control
so thata 0 VU read-
ing is obtained. The
next step is to
check for back-
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any effect, the pink noise

the equalizer.

Determining Equalizer
Settings

Since all controls will be adjust-
ed relative to each other, one control
can be arbitrarily set anywhere. For
convenience, make this control the
middle one (or the one that affects
frequencies around 1000 Hz) and
set it to its center or flat (“0 dB”) posi-
tion. All other controls should still be
at their minimum positions. Re-
adjust the volume control for a 0 VU
reading. Now, turn the middle control
back down and bring up the first con-
trol (the one which affects the lowest
frequencies). Raise this control until

Octale Analyzer
i Bandpass i
Filter
Pink : Level
Noise Audio Speaker Indicating
Generator Equipment - Device
I ‘—Eﬁ ® & TP
A o000 @
Microphone B':'?ﬁ?cﬂh
Noise
Pink Noise Graphic Audio
Generator Equalizer Equipment -
2B ST e e & | &
[l o e e =) Gons
R = | L=
Full J
Bandwidth Isolated Bandwidth Noise

Noise

v o ey
filter sections in the analyzer are used to isolate each octave.
 filter sections in the equalizer perform this function.

ground noise. Turn the pink noise
generator off. The level meter should
drop almost all the way down. Any
residual reading is either electrical
noise (e.g., hum) or background room
noise such as heater/air conditioning
blower noise or conversation going on
nearby. If the meter does not drop by
at least 3/4 (-10 dB) do not proceed

must be applied prior to these cir-
cuits as is usually the case with AUX
or CD inputs. If a filter is necessary
to reduce the leakage noise, then
leave it in when setting all controls
but the extreme control for which it
affects. That is, if the low cut filter is
needed, leave it in when setting all
but the lowest frequency control on

the meter again reads 0 VU. This
position of the control is then marked
in pencil on the equalizer (or a note
taken of its position on a scale along-
side the control) and then the control
is returned to its minimum position.
Each control is successively
turned up and adjusted in this man-
ner. If the frequency response of the
microphone is known, then the equal-
izer can be adjusted to this curve to
make the true response of the system
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17-stage device, it will cycle through
its entire sequence in about one and
one-half seconds. Thus, the noise
exhibits a repeating pattern that is
very noticeable.

This may make the pink noise
generator unsuitable for such uses
as psychological testing or wind and
rain sound effects.

Tnese ses may require a more
conventional White noise source
such as that obtained from a
rNe‘\I/ersed biased transistor junction.
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the microphone used.
Because of this, it is
important to have
some idea of its true
frequency response.
Many manufacturers
supply some informa-
tion of this nature,
sometimes in the form

flat. Otherwise the procedure is as
accurate as the response of the
microphone. Note that when setting
the lower frequency controls, the level
meter may oscillate back and forth
with the low frequency “beat” pro-
duced by the pink noise generator. By
watching the needle carefully, howev-
er, you should be able to set it to
bounce equally on either side of the 0
VU level. After you have finished set-
ting the left channel controls, repeat
the entire procedure for the right
channel.

When all controls have been set
properly, the generator is disconnect-
ed and all sliders are placed at their
marked positions. This position of the
controls marks the flattest response
setting for the room. Minor alter-
ations to the response can now be
made relative to this setting to
account for personal taste or other
deficiencies such as poor highs from
a tape recording.

Microphone Frequency
Response

A vital part of pink noise testing
relies on the frequency response of

of a graph.

Electret condenser
microphones offer the
best frequency
response for a reason-
able price. Figure 9 shows the
response of a typical microphone in
this category

Note that it is quite flat from 200
Hz-8 KHz which makes it very suit-
able for pink noise testing.

The odd response between 10
KHz and 20 KHz is not of great con-
cern. Since one control usually cov-
ers this entire octave, you can use
the average value over this range. In
this case, you could estimate the
overall response of the microphone
in this octave as -2.5 dB. By setting
the last equalizer control for a read-
ing of -2.5 dB during set-up, you
effectively cancel out the nonflatness
of the microphone. Set the equalizer
controls for the same reading that
would correspond to the frequency
response of the microphone for that
octave. This can be applied to any
microphone  whose frequency
response is known no matter what
the actual response looks like. If your
meter is not calibrated in dB, this can
also be approximated by setting the
control for the 0 VU level and then
altering it the required amount by
reading the dB scale alongside the
equalizer controls.

Frequency response for a typical electret microphone. |

A Few Words of Caution

The above procedure will work
only with equalizers whose controls
follow some regular pattern; that is,
each control must cover a multiple or
submultiple of an octave. Thus, for
example, parametric equalizers,
which are extremely useful for other
purposes, cannot be set up this way;
they require a real-time or spectrum
analyzer for proper set-up.

Any changes made to the listen-
ing area can alter the room
acoustics. For example, closing the
drapes in a large room could drasti-
cally affect the system response and
necessitate re-equalization. You
might consider placing several marks
on the equalizer for these varying
conditions. Also note that the
response will be slightly different at
different places in the room. Thus it is
not necessary to set the controls
exactly — plus or minus 1 dB is suf-
ficient.

Finally, on the odd chance that
you have one of those equalizers
whose controls do not cover equal
octave ranges, don't give up. If the
bandwidth of each control is known,
you can use this to determine at
what level on the meter each control
should be set.

For example, if the middle con-
trol covers one octave, but the low
frequency control covers 1/2 octave,
then set this control for a reading
that is 3 dB below the reference set-
ting.

One Final Note

Since the MM5837 is a digital

REFERENCES

Bohn, Dennis, Audio Handbook,
National Semiconductor, 1977, pp. 2-
56 — 2-59.
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OSCILLOSCOPES & ACCESSORIES

TO 100 MHz

TEK 5440 50 MHz 4-Trace Oscilloscope System, w/(2)5A48, 5842 ..... $650.00
TEK 5A13N Differential Comp $300.00
TEK 5A18N 2 MHz Dual Trace Amplifier . $125.00
TEK 5A19N 2 MHz Differential Amplifier . $175.00
TEK 5B10N 2 MHz Time Base / Amplifier $100.00
TEK 7A13 100 MHz Differential Comparator Amp., LED dlsplay A
TEK 7A18 75 MHz Dual Trace Amplifier ... $100.00

TEK 7A22 1 MHz High CMRR Diffe
TEK 7B53A 100 MHz Dual Time Base ............ccccccooevunee

TEK SC502 15 MHz Dual Trace Oscilloscope, TM500 series $375.00
ABOVE 100 MHz

TEK 475 200 MHz Dual Trace O: p $850.00
TEK 485 350 MHz Dual Channel O: p $1,100.00
TEK 7904 500 MHz 4-slot frame $500.00
TEK 7904 500 MHz System, with 7A24, 7A26, ‘7B92A 1,100.00

TEK 7904 500 MHz System, with 7A24, 7A26, 7B80, 7B85
TEK 7A16A 225 MHz Single Trace Amplifier

TEK 7A19 600 MHz Single Channel Ampli $250.00
TEK 7A24 400 MHz Dual Trace Amplifier A

TEK 7A26 200 MHz Dual Trace Amplifier $250.00
TEK 7A29 1 GHz Single Channel Amplifier $850.00
TEK 7B10 1 GHz Time Base 500.00
TEK 7B15 1 GHz Delaying TIME Base ......................co..vsssssssssrrser $600.00
TEK 7880 400 MHz Delayed Time Base $200.00

TEK 7B85 400 MHz Delta Delaying Time Base
TEK 7B92A 500 MHz Dual Time Base

STORAGE

TEK 5441 50 MHz 4-Trace Storage System, w/(2)5A48,5B42 ............ $8

TEK SC503 10 MHz Dual Trace
Storage Oscilloscope, TM500 series

SAMPLING

TEK 7854 400 MHz Waveform Processing frame, GPIB ...
TEK7811 ing Unit

TEK7S14 1 GHz Dual Channel ing Unit
TEK7ZT11 Sampling SWeep Unit ..............c.cc.cmaveiiossmmsoiissassadtin

PROBES

TEK 1101 Accessory Power Supply, for FET probes .

TEK P6201 900 MHz 1X/10X/100X FET Probe

TEK P6205 750 MHz 10X FET Probe, for
TDS/DSA/CSA/11000 series

CALIBRATION
TEK CG551AP/TM506A Osci Cali
with pulse head & power module

WAVEFORM GENERATORS

FUNCTION

HP 3310A 5 MHz Function G $325.00

HP 3310B 5 MHz Function Generator, monocycle & var.phase trigger . $425. 00

HP 3312A 13 MHz Function Generator, sweep, AM, FM .. $850.00

HP 8015A 50 MHz Dual Output Pulse Generator

HP 8015A-002 50 MHz Dual Output Pulse
Generator, burst mode option

$3,500.00

TEK DD501 Digital Delay & Burst Gen., for function & pulse gen’s ...... $375.00
TEK FG502 11 MHz Function G TM500 series 325.00
TEK FG504 40 MHz Function Generator, TM500 series A

TEK RG501 Ramp Generator, TM500 series .
WAVETEK 148A 20 MHz Function Generator,

AM/FM/PM modulation
WAVETEK 188 4 MHz Sweep/Function Generator, 20 Vp-p ................ $275.00
PULSE
HP 214B 10 MHz Pulse G $2,250.00
50 V/50 Ohms, auto duty cycle
HP 80058 20 MHz Dual Output Pulse G $450.00
HP 80078 100 MHz Pulse G $650.00
HP 8013B 50 MHz Dual Output Pulse Generator, 3.5 nS fixed Tr ....... $700.00
HP 8080A/81A/82A/83A 300 MHz Word Generator .. $900.

HP 8080A/91A/92A/2x93A 1 GHz Dual Channel Pulse Generato
HP 8080A/91A/92A/93A 1 GHz Single Channel Pulse Generator
HP 8080A/91A/93A 1 GHz Clock Generator ......
HP 8082A 250 MHz Dual Output Pulse Generator
PHILIPS PM5785B 125 MHz Dual Output Pulse Gen
burst mode, 1nS Tr
PICOSECOND PULSE LAB4600A 10V Step/3V .......c...cccccccmuniuinccnns
Impulse Gen., 70 pS Tr, 0-100 kHz rep.rate
TEK PG501 50 MHz Pulse Generator, TM500 series
TEK PG502 250 MHz Pulse Generator, Tr<1nS, TM500 series
TEK PG505 100 kHz Pulse Generator, 80V, TM500 series ..
WAVETEK 801 50 MHz Pulse G

PROGRAMMABLE

HP 3325A Synthesizer / Function Generator, 1 uHz-21 MHz

HP 3325A-002 Synth./Function Gen., 1 uHz-21 MHz,
40V out 1 uHz-1 MHz

HP 8165A Programmable Signal Source, 1 mHz-50 MHz ...............

WE BUY AND SELL

Inquiries 303-438-9662

 Fax 303-438-9685

Orders only 800-538-1493

530 Compton St., Unit

TEK AWG5102 Arb.Waveform Gen.,20 MS/s, 12 bits, ..................... $1,800.00
50ppm synthesis <1MHz

TEK AWG5105 Arbitrary Waveform Generator, 50 MS/s, 12 bits ..... $2,200.00

TEK AWG5105-0pt.02 Arbitrary Waveform Generator, ................. $3,000.00

dual channel option

TEK PFG5505 Programmable 12 MHz Pulse/Function Generator ... $1,275.00

VOLTAGE & CURRENT

VOLTMETERS
HP 3456A 6-1/2 digit Voltmeter ..
SOLARTRON 7150 5-1/2/6-1/2 dlgn Mumme(er GPIB

CALIBRATION
FLUKE 332B/AF DC Voltage Calibrator, .....................
0-1111V, 0-50 mA, 7 decades
FLUKE 343A DC Voltage Calibrator, .............cccccccocomierrenincninnns
0-1100V, 7 decades, 20 ppm acc.
FLUKE 515A Portable Calibrator, DC/AC/Ohms, .

line & battery power
VOLTAGE SOURCES
HP 6114A Precision Dual Range Power Supply 20V2A/40V1A ..$875.00
HP 6115A Precision Dual Range Power . ... $875.00

Supply, 50V 0.8A/ 100V 0.4A

CURRENT METERS & SOURCES
DRANETZ 656A /(3)TR2019A Current .. e $5,000.00
Demand Analyzer, w/(3) current probes 300A max.
HP 6177C DC Current Source, to 50V, 500mA ..
HP 6181C DC Curmrent Source, to 100V, 250 mA
HP 6186C DC Current Source, to 300V, 100mA ...........
KEITHLEY 225 Current Source,
1nA-99.9 mA, 10-100 V compliance
KEITHLEY 414A Picoammeter, 0.1 nA-10mA ...
KEITHLEY 480 Picoammeter, 1 nA-1 mAf.s., 3 di
KEITHLEY 642 Ele
LEEDS & NORTHRUP 4360 Precision Current Shunts, 15-500 Amp .. $650.00
TEK CT-5 High Current Transformer for P6021/A6302, to 1000A ........ $650.00

IMPEDANCE & COMPONENT TEST

L.CR.

BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH ..
E.S.I. 296V 4-1/2 Digit LCR Bridge, 120 Hz & 1 kHz . $850.00
HP 4261A 3-1/2 digit LCR Meter, 120 Hz/1 kHz .. $1,100.00
HP 4262A-101 3-1/2 digit LCR Meter, 120 Hz/1 kHz/10 kHz, HPIB .. $2 100.00

.. $700.00

HP 4275A Multi-Frequency LCR Meter, 10 kHz-10 MHz ,250.00

MEGURO MQ-171 VHF Q Meter, 20-230 MHz, ............ . $1,100.00
Q=10-500, freq. readout 100 Hz

STANDARDS

E.S.I. RS-925 9-Decade Resistor, 0.01 ohm-1.2 Megohm . $2,000.00

E.S.I. SR1010 Resistance Transfer Standards, 1 ohm-100 K/step
FLUKE 5450A Programmable Resistance Standard, 2 & 4 wire
GR 1408-SERIES Standard Mica Capacitors, 0.05% accuracy .
GR 1413 5-Decade Precision Capacitor, 0-1.1110 uF, 1 pF res.
GR 1422-N Precision Cap., 100-1150 pF, 0.2 pF res., 1%to 10
GR 1432-N 5-Decade Resistor, to 11,111 ohms, 0.1 ohmres. ...........
GR 1432-U 4-Decade Resistor, 0-111.10 ohms, 0.01 ohm resol\.mon

GR 1433-X 6-Decade Resistor, to 111,111.0 ohms, 0.1 ohm res.

GR 1434-G 7-Decade Resistor, 0-1,111,111.0 ohms, 0.1 ohm res.

HI & LO RESISTANCE
GR 1666 DC Resistance Bridge, 1 micro-ohm - 100 kilohms ..........
HP 4328A-001 Milliohmeter, 0.001-100 ohms {.s., battery option .....

HP 4329A High Meter, ...... $1, '350.00
500K ohm- 2x10E 16 ohm, 10-1000V

VALHALLA 4150-ATC 4-1/2 digit Ohmmeter, ..............c.cccooernernen. $1,000.00
20 milliohms-2 kilohms, 4-wire

TEK 577D1/177 Storage Curve Tracer, with standard test fixture ... $2,250.00

CURVE TRACERS

TEK577D2/177 Curve Tracer, with standard testfixture .................. $1,950.00

TEK 7CT1N Curve Tracer, to 0.5W, 7000 sefies ...............cc..oo....... $500.00

T.D.R.

TEK 1503-0pt.04 Time Domain Reflectometer, .............ccc............ $2,000.00

0-50,000 feet,chart recorder

POWER SUPPLIES

SINGLE OUTPUT

GLASSMAN PS/EG-05R086 5kV CV/CL Power Supply, to 6mA ..
HP 6023A Autoranging Power Supply, to 20 V/ 30 A/ 240 Watts
HP 6201B 20 V at 1.5A CV/CC Power Supply ... >
HP 6207B 160 V at 200 mA CV/CC Power Supply
HP 6260B-027 10V at 100A CV/CC Power Supply ...
HP 6261B-027 20 V at 50 A CV/CC Power Supply
HP 6263B20V at 10 ACV/CC Power Supply ......
HP 6266B 40V at 5 A CV/ICC Power Supply .....
HP 6267B 40V at 10 A CV/CC Power Supply
HP 6268B 40V at 30 A CV/CC Power Supply .....
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HP 6299A 100 V at 750 mA CV/CC Power SUppIY ..........covevevuesvsenes
HP 6384A 4.0-5.5V at 8 A CV/CL Power Supply *
HP 6521A 1000 V at 200 mA CV/CC Power Supply
KEITHLEY 240A HV Power Supply, 0-1200 V, 0-10 mA, CV/CL
SORENSON DCR 110-45T 110V at 45 A CV/CC Power Supply
SORENSON DCR 300-8A 300 Vat8A CV/CC .
Power Supply; 208/230 VAC line
SORENSON SRL 60-8 60 V at 8 A CV/CC Power Supply, low noise .. $950.00

MULTIPLE OUTPUT

HP 6227B Dual 25V at 2 A CV/CC Power Supply
HP 6253A Dual Output 20 V 3 A CV/CC Power Supply
HP 6255A Dual Output 40V 1.5 ACV/CC Power Supply ..........c........

MISCELLANEOUS

HP 58501A HPIB Isolated DAC/Power Supply Programmer

HP 6824A Bipolar Power Supply/Amplifier,to 50V, 1 A ..

HP 6827A Bipolar Power Supply/Amplifier, to 100 V, 500 mA

KEPCO BOP-1004M 100V, 4 A Four Quadrant ..
Bipolar Supply / Amplifier

KEPCO BOP-36-5M Bipolar Op Amp/Power Supply, to 36V, 5A ........ $550.00

TIME & FREQUENCY

UNIVERSAL COUNTERS

HP 5314A 100 MH2z/100 nS Uni Counter

HP 5315A 100 MHz/100 nS Reciprocal Counter, high res. audio ......... $550.00

HP 5315A-001 100 MH2/100 nS Universal Counter, TCXO reference .. $650.00

HP 5316A-003 100 MH2/100 n§ Uni | Counter, 1,000.00
HPIB, 1.0 GHz C-chan.

HP 5335A 200 MHz Uni / Counter $1,500.00

HP 5370B-001 100 MHz Univ. Time Int. Counter, ............................ $2,250.00
20 pS single shot, OCX0O

HP E1420A-010,030 VXI card 200 MHz/ 2 nS Univ. Counter, ........... $1,500.00

TCXO& 2.5 GHz C-ch

PHILIPS PM6654/056 120 MHz/ 2 nS Progi
High Res. Counter, OCXO,GPIB

TEK 7D15 225 MHz Universal Counter/Timer, 7000 series ..

TEK DC5004 Programmable 100 MH2/100nS ..
Counter/Timer, TM5000 series

TEK DC5008-0pt.01 Programmable 135 MHZ UNIV. .........cccoocveciinnne
Counter/Timer, TCXO, TM5000

TEK DC5010 350 MH2/3.125 nS Univ. Counter, TM5000 series ...

TEKDCS503A 125 MHz Universal Counter/Timer, TM500 series

TEK DC509 135 MHz High Resolution Universal .
Counter/Timer, TM500

TEK DC510 350 MH2/3.125 nS Universal Counter, TM500 series ........ $900.00

FREQUENCY COUNTERS

EIP 545-0pt.05,08 18 GHz Frequency Counter, OCXO and GPIB .... $1,875.00

FLUKE 7220A-0pt.111 1.3GHz C $650.
Counter, TCXO option

HP 5305B/5300B-001 1.3 GHz Counter Package ............................ $450.00
w/TCXO ref., high res. audio

HP 5340A-001,011 18 GHz Frequency Counter, ........................ $1,900.00

OCXO reference, HPIB
HP 5342A-001,011 18 GHz Frequency Counter, OCXO, HPIB
HP 5342A-01,04,05,11 24 GHz Frequency Counter, ..............
OCXO0, DAC, and HPIB

HP 5361A-006 20 GHz Pulsed/CW Frequency Counter, ................. $6,750.00
10 Watt protection

SYSTRON-DONNER 6054B 24 GHz Frequency Counter . ... $1,875.00

SYSTRON-DONNER 6245A-0pt.12 18 GHz .. .. $1,500.00

Frequency Counter, OCXO option
TEK 7D14 525 MHz Frequency Counter, 7000 series .
TEK DC504 80 MHz Fi y Counter

STANDARDS

$175.00
$125.00

HP 5087A-031 Distribution Amp., $1,800.00
0.1/1.0/5.0 MHz x 4 channels each
HP 5359A Time Synthesizer, pulse width _.....................cccc.............. $2,000.00

5nS-160 mS, jitter<200pS

AUDIO & BASEBAND

SPECTRUM ANALYZERS

HP 3580A-002 Spectrum Analyzer, 5 Hz-50 kHz, ...............cccoc.e.
1 Hzres,, bal. input

HP 3581A Wave Analyzer, 15 Hz-50 kHz

HP 3586C Selective Level Meter, 50 Hz-32.5 MHz,
50 & 75 ohms

HP 8556A LF Section, 20 Hz-300KHZ .........c..cooouiriiiicnniimnicscninas

DISTORTION ANALYZERS

HP 334A Distortion Analyzer, 5 Hz-600 kHz, -60 dB, auto nulling

HP 339A Distortion Analyzer, built-in low distortion osc. .......

HP 8903A Audio Analyzer, 20 Hz-100 kHz; THD, SINAD, S/N

TEK DA4084 Programmable Distortion Analyzer,
0.0025% THD, wirame

RMS VOLTMETERS
FLUKE 8920A True RMS Vottmeter, 180 uV-700 V, 10 Hz-20 MH

HP 3400A RMS Voltmeter, 10 Hz-10 MHz
HP 400FL AC Voltmeter, 100 uV-300 Vf.s.,




90 DAY WARRANTY PARTS AND LABOR -
TEST EQUIPMENT WANTED CALL OR FAX LIST

10 DAY INSPECTION

« OPEN ACCOUNTS
OSCILLATORS HP 8660C/86603A/86633B Synth. Sig. GeN., ........c.occeevvvesirersisanenias $4,500.00 GR :74 LbLL ans!agtM i
y 1-2600 MHz, AM, FM, digital sweep rombone Line, cm, z
ot sl s sty ey e :ggg% HP 86838 Signal Generator, 2.3-6.5 GHz, AM, WBFM, Pulse ....... $5,000.00  GR 900-LB Precision Siotted Line, 0.3-8.5 GHz, 50 Ohms 0.1% tol
A s ~ $390.00  HPB6BAB Signal Generatr,5.4-12.5 GHz, AM, WEFWM, Puise ..... $6,000.00  GR 900-0GR900 f4mm nferseries Adsplers ...
il 105E L $40000  WILTRON6742A SynthesizeriSweep Generator, . ""$9,000.00 HP 11691D Directional Coupler, 22dB, 2-18GHz ...
ROCKLAND 5100 Synthesizer, 1 mHz-1.999999998 MHz............ : gk e iy e s o ke g e
FILTERS, MISCELLANEOUS HP 33330D Detector, 0.01-33.0 GHz, APC3.5(m)/SMC(f)
SWEEP GENERATORS HP 775D Dual Directional Coupler, 20 dB, 450-940 MHz .

HP 3575A-002 Phase-Gain Meter, 1 Hz-13 MHz, dual dlsplay

KROHN-HITE 3202 Dual High-Pass/Low-Pass ...
Filter, 20 Hz-2 MHz, 24 dB/oct

KROHN-HITE 3342 Dual HP/LP Filter, .......ooovoosoccerrrrsrrrrrrerenenree $1,100.00
0.001 Hz-99.9 kHz, 48 dB/octave

KROHN-HITE 3343 Dual HP/LP FIlter, .............occcuummumrerinsissnisnnicneeneen $950.00
0.01 Hz-99.9 kHz, 48 dB/octave

TEK AM502 Differential Amplifier, 0.1 Hz-1 MHz, TM500 series .......... $575.00

RF & MICROWAVE

SPECTRUM ANALYZERS
HP 11970A WR28 Harmonic Mixer, 26.540 GHz ............ccccovcueun $
HP 11970Q WR22 Harmonic Mixer, 33-50 GHz ..
HP 11970U WR19 Harmonic Mixer, 40-60 GHz ..
HP 11971A WR28 Harmonic Mixer, 26.5-40.0 GHz, for 85698 .
HP 1197 1K WR42 Harmonic Mixer, 18.0-26.5 GHz, for 85698 .
HP 5371A Modulation Domain Analyzer, 125 mHz-500 MHz ...
HP 8406A Comb Generator, 1/10/100 MHz increments, to 5 GHz
HP 8443A Tracking Generator, for 8553B, LED display .
HP 8444A Tracking Generator, 0.1-1300 MHz, for 85548
HP 8444A-059 Tracking G
0.5-1500 MHz, for 8554,8568, etc.
HP 8445B Preselector, 1.8-18.0 GHz, for HP 8555A ..
HP 8552B IF Section
HP 8553B RF Section, 1 kKHZ-110MHZ ..........covervirreeennenciciae
HP 8554B RF Section, 0.1-1250 MHz
HP 8554B/8552B/141T Spectrum
100 kHz-1250 MHz, 100 Hz resolution
HP 8555A RF Section, 0.01-18 GHz
HP 8555A/8552B/141T Sp Analy
10 MHz-18 GHz, 100 Hz res.
HP 8555A/8552B/8445/141 As above, .
w/1.8-18 GHz Preselector, opt.003 freq.display
HP 8558B/181TR Spectrum Analyzer, 0.1-1500 MHz, ....................
1kHz res., w/display
HP 85711A CATV Measurements Personality, for 8590 series .............
TEK496P Spectrum Analyzer, 10 kHz-1.8 GHz, 30 Hz res., GPIB

System,

TEK 7L18/7603 Spectrum Analyzer, .. et .. $3,400.00
1.5-18.0 GHz, 30 Hz res., widisplay

TEK TR503 Tracking Generator, 0.1-1800 MHz, for 492/4/5/6 ......... $1,750.00
NETWORK ANALYZERS

HP 11590A Bias Network, 1.0-12.4 GHz, N(#/) !

HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC . $450.00
HP 11665B Modulator, 0.15-18.0 GHz, for use with 8755/6/7 . $375.00
HP 8407A/8412A/8601A Network Analyzer, .. b S1 250.00

100 kHz-110 MHz, with sweep generatar
HP 85021A Directional Bridge, 0.01-18.0 GHz, APC7, for 8755/6/7 . $1,200.00
HP 85027 Directional Bridge, 10 MH2-26.5 GHz, for 8757 series .. $2,000.00
HP 85050D APC7 Calibration Kit, for 8510 series .. :
HP 8505A-005/8503A Network An., 0.5-1300 U el 4 $6,000.00
w/S-Parameter & phase lock

HP 8755C/(3)11664A/181T Scalar $1,750.00
Network An. w/3 detectors, 10 MHz-18 GHz & frame

HP 8756A/(3)11664A Scalar Network Analyzer, .. .. $3,750.00
wi/(3) detectors, 0.01-18 GHz

NARDA 7000A/7202/7206 Mi A $1,950.00
System: scalar analysis 0.1-18 GHz

WILTRON 560/ 3x-7S50 Scalar A $2,000.00
w/3 detectors, 0.01-18.5 GHz

WILTRON 640/G50/E (2)/7B50(2) NEtWOrk An., ........covvcoonreeersenmnenes $1,675.00
w/1-1500 MHz source, (2) log amp, (2) det.

SIGNAL GENERATORS

BOONTON 1020 Synthesized Signal Gen., 0.15-540 MHz, GPIB ... $1,850. 00

BOONTON 102C Signal Generator, 0.45-520 MHz, AM, FM sa

FLUKE 6060A-488 Synth. Signal Gen., . $3,500. oo
100 kHz-1040 MHz, 100 Hz res., GPIB _

FLUKE 6060A/AN Sy ized Signal Gen., $2,000.00
10 kH2z-520 MHz, 10 Hz res,GPIB

FLUKE 6071A-830,870 Synthesized Signal Gen., ............c....cc..cc... $4,000.00
0.2-1040 MHz, 1 Hz res., GPIB

GIGATRONICS 605/0.01-8.0, opt.3 Synthesized Source, ................ $3,000.00
10 MHz-8 GHz, 1 kHz res.

GIGATRONICS 605/10-18, opt.3 Synthesized Source, ... ... $3,000.00
10-18 GHz, 1 kHzres.

GIGATRONICS 605/6-12, opt.3 Source, .. $3,000.00
6-12 GHz, 1 kHzres.

GIGATRONICS 875/50 Levelled Multiplier, x4, .............................. $3,500.00
50.0-75.0 GHz output, -3 dBm

GIGATRONICS 875/86 Levelled M $7,000.00
26.540.0 & 50.0-75.0 GHz outputs

HP 85100V F Muit., .. $4,250.00
10-15 GHz in/ 50-75 GHz out >0 dBm

HP 8640B-001,002,003 Signal Gen., .................ccc.eerens ... $2,750.00
0.5-1024 MHz, AM, FM, var. audio osc.

HP 8654A Signal G 10-520 MHz, $625.00
calibrated AM & uncal. FM

HP 8660B/86601A/86633B Synth $1,500.00
Signal Generator, 0.1-110 MHz, AM, FM

HP 8660B/86602A/86632A Synthesized ..................cccoorvvecrvcnnnr.. 92,500.00
Signal Generator, 1-1300 MHz, AM, FM

HP 8660C/86602B/86633B Synthesized Signal Generator, . $2,750.00

1-1300 MHz, AM, FM

EIP 928-0pt.9201 Sweep Gen.,1.0-18.6 GHz,
step atten.,power sweep, GPIB

GIGATRONICS 900/0.05-12, opt.3 Sy d
Sweep/Sig. Gen., 50 MHz-12 GHz, 1 kHzres.

HP 8350A/86290B-H08 Programmable Sweep System,
2.0-22.0 GHz, +4 dBm vI'd

HP 8601A Generator/Sweeper, 0.1-110 MHz, +20 dBm levelled

HP 8620C Sweep Oscil Frame

HP 8620C-011 Sweep Oscillator Frame, HPIB programmable ..

HP 86222A-002 RF Plug-in, 10-2400 MHz, 70 dB step attenuator

HP 86222B-002 RF Plug-in, 10-2400 MHz, .............. &
crystal markers, 0-70 dB atten

HP 86230B RF Plug-in, 1.8-4.2 GHz, +10 dBm unlevelled

HP 86240B RF Plug-in, 2.0-8.4 GHz, +13 dBm levelled ...

HP 86241A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled

HP 86242D-004,008 RF Plug-In, 5.9-9.0 GHz, +10 dBm levelled

HP 86245A RF Plug-in, 5.9-12.4 GHz, +16 dBm levelled

HP 86250D-001 RF Plug-in, 8.0-12.4 GHz, +10 dBm levelled .

HP 86260A RF Plug-in, 12.0-18.0 GHz, +10 dBm unlevelled .. %

HP 86260A-H04 RF Plug-in, 10.0-15.0 GHz, +10 dBm unlevelled ...

HP 86290A RF Plug-in, 2.0-18.0 GHz, +7 dBm levelled ...

HP 86290B RF Plug-In, 2.0-18.6 GHz, +10 dBm levelled .

WAVETEK 1001A Sweep Generator, 0.5-300 MHz

WAVETEK 1067 Sweep Generator, 1-400 MHz, ...
+10 dBm, 75 ohms

WAVETEK 907 Sweep/Signal GENerator, ...............c.eoumimerrresies $1,000.00
7.0-11.0 GHz, 0 dBm levelled

WAVETEK 954 Sig pG $1,750.00
3.7-7.6 GHz, +7 dBm unlevelled

$2,000.00
$1,900.00

WAVETEK 962 Sweep Gt
1.0-4.0 GHz, markers, +12 dBm univid.

WILTRON 6619A Programmable Sweep Gen., .............ccceveeueieenns
2.0-8.0 GHz, +10 dBm levelled

POWER METERS

BOONTON 4200-01B/-4G Power Meter $1,500.00
1 MHz-26.5 GHz,-60 to +10 dBm,GPIB

BOONTON 42B/41-4E Analog Power Meter, ................ccccucceuecereesccrene $650.00
with 1 MHz-18 GHz sensor

BOONTON 42B/42A-S3 Analog Power Meter, .....................coooerreeeeeere. $S19.00
with 1 MHz-8.4 GHz N(f) sensor

GENERAL MICROWAVE 476/4240APOWT ............oovcvvevvrisrenssniennssiens $375.00
Meter & Sensor, 0.01-18 GHz, -35to +10 dBm

HP 11683A Range Calibrator, for HP 435/6/7/8 .

HP 432A/478A Power Meter, 0.01-10 GHz, -20 dBm to +10 dBm fs

HP 432A/8478B Power Meter, 0.01-18 GHz, -20 to +10 dBmf.s.

HP 432C Autoranging Digital Power Meter, 10 uW-10 mW f.s.

HP 435A/8481A Power Meter, 10 MHz-18 GHz, -30 to +20 dBm

HP 435A/8482A Power Meter, 0.1-4200 MHz, -30 to +20 dBm ,000.
HP 435A/8482H Power Meter, 0.1-4200 MHz, -15to +34 dBm ;
HP 435A/8484A Power Meter, 10 MHz-18 GHz, -70to -20dBm . 1,000.
HP K486A WR42 Thermistor Mount, 18.0-26.5 GHz, for 432 series ... $400.00
HP Q8486A Power Sensor, 33.0-50.0 GHz, WR22 waveguide ........ $1,500.00
HP R486A WR28 Thermistor Mount, 26.5-40.0 GHz, for 432 series ... $400.

RF MILLIVOLTMETERS

MILLIVAC MV-723BBRS RF Millivoltmeter,
10 kHz-1.2 GHz, 1 mV-30V

RACAL 9303 TRMS Level Meter,
10kHz-2 GHz, -77 to +23 dBm, GPIB

AMPLIFIERS, MISCELLANEOUS

AILTECH 7616 Noise Source, 1.0-12.4 GHz, N(m), 15dBENR .

AILTECH 7618E Noise Source,
10 MHz-18 GHz, SMA(m), 15 dB ENR

AMPLIFIER RESEARCH 1W1000 AMPpIfier, ...........o...coovvueremerresivonee $650.00
30 dB gain, 1-1000 MHz, 1 Watt output

BOONTON 82AD FM/AM Modulation Meter, 10-1300 MHz ...

ENI 403LA Ampilifier, 37 dB gain, 150 kHz-300 MHz, 3 Watts .

ENI 600L Amplifier, 24 dB, 0.8-1020 MHz, 150 mW

ENI A150 Amplifier, 55 dB, 0.3-35.0 MHz, 150 Watts

ENI A300 Amplifier, 55 dB, 0.3-35.0 MHz, 300 Watts

HUGHES 1177H01F000 TWT Amplifier, .
30 dB, 2-4 GHz, 10 Watts

HUGHES 1177HO2R000 TWT AMPHfiEr, .........covvceveuerrrrreroerersneenes
30 dB, 4-8 GHz, 10 Watts

M.P.D. LAB2-1020-2A Amplifier, 34 dB, 1.0-2.0 GHz, 2 Watts ...

M.P.D. LAB2-714-3A Amplifier, 34 dB, 0.7-1.4 GHz, 3 Watts

MARCONI TF2304 AM/FM Modulation Meter, . Sy

. 18-1000 MHz, FM dev.1.5-150 kHz

MICROWAVE SEMI.CORP. MC5112 Noise .. $325.00

Source, 25.5dB ENR, 1.0-12.4 GHz, N(m), +28 VDC
COAXIAL & WAVEGUIDE

AEROWAVE 15-3000/10 WR15 s e SAO0 00
Directional Coupler, 10 dB, 50-75 GHz

AEROWAVE 22-3000/10WR22 ..........oooooeoooovveeciome e $400.00
Directional Coupler, 10 dB, 33-50 GHz

ANZAC MDC-171 Mixer, RF/LO=4-18 GHz, .................ccceenrrc..cen.... $135.00
LO+7 dBm, IF=DC-4 GHz, SMA

AVANTEK YO83-4037 YIG Tuned Osc., $100.00
5.4-10 GHz,+15/-5 V, TUNE & FM coils,NEW _

FXR/MICROLAB S3-02N Triple Stub Tuner, . . $90.00

200-1000 MHz, 100 Watts max., N(m/f)

Write in 28 on Reader Service Card.

HP 776D Dual Directional Coupler, 20 dB, 940-1900 MHz
HP 777D Dual Directional Coupler, 20 dB, 1.9-4.1 GHz....
HP 778D Dual Directional Coupler, 20 dB, 100-2000 MHz
HP 779D Directional Coupler, 20dB, 1.7-124GHz ......
HP 8472A Crystal Detector, 10 MHz-18 GHz, neg. pol., SMA(m)
HP K422A WR42 Flat Broadband Detector, 18.0-26.5 GHz .
HP K532A WR42 Frequency Meter, 18.0-26.5GHz ......
HP Q752D WR22 Directional Coupler, 20 dB, 33-50 GHz
HP R422A WR28 Flat Broadband Detector, 26.5-40 GHz
HP R532A WR28 Frequency Meter, 26.5-40.0 GHz
HUGHES 45342H-1110 WR22 Dual .
Directional Coupler, 10 dB, 33-50 GHz
HUGHES 45751H-2000 WR28 Direct Reading ............ccccocoienninnnas
Phase Shifter,0-360 deg.,26.5-40GHz
KRYTAR 202020016 Directional Det., 2-20 GHz, .............ccoeuneee
SMA(f/m)/SMC(f), 10 uW/uW
M/A-COM 3-19-300/10 WR 18 Directional Coupler, ..............cccoeuruiuniin
10dB, 40-60 GHz
MAURY MW. 2640D Slide Screw Tuner, 1.8-18.0 GHz, APC7
MAURY MW. J320-series WR22 Calibrated Mismatch, ..........
VSWR values 1.1-2.0
MILLIWAVE $91-1777B Amplifier, 2.7 dB, .........ccooooomvermnieniccnricinecs
18.0-26.5 GHz, +19 dBm Po, SMA(f)
MITEQ AMP-1269 Amplifier, 30 dB gain, 700-1200 MHz, ..................
1 Watt, 24V 500mA
NARDA 26298 20 dB Attenuator, 150 Watts, DC-1 GHz, N(fA) ............
NARDA 3000-SERIES Di Couplers
NARDA 3022 Bi-Directional Coupler, 20 dB, 1-4 GHz .
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz .
NARDA 3090-SERIES Precision High Directivity Couplers ..
NARDA 4000-SERIES SMA Mini Directional Couplers
NARDA 4203-6 Directional Coupler, 6 dB, 2-18 GHz, SMA(f/fA) ..........
NARDA 4246B-10 Directional Coupler, 10 dB, 6-18 GHz, SMA(f) .......
NARDA 5070-SERIES Precision Refl Couplers
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz
OMNI-SPECTRA 2082-5810-02 Adj.Phase Trimmer, .........
8-18 GHz, 10 deg./GHz range, SMA(m/f)

PRD N233A/232 Slotted Line, 3-12 GHz, ......c...coccvvrcvrrrvnrrcrinriensceninnne 9179.00
N(m/), w/carriage & detector

RLC AV-70124-R Level Set AHENUALOT, .............ooovvceccervereremrremmcrcccrees 91 9:00
0-20dB, 7.0-12.4 GHz, SMA(fA)

SPACEK LABS DQ-1 WR22 Flat Broadband Detector, 33-50 GHz ..... $550.00

TRG V510 WR15 Precision Rotary Vane Atten., $1,000.00
0-50dB, 50-75 GHz

TRG V551 WR15 Frequency Meter, 50.0-75.0 GHz . .. $600.00

TRG/ALPHA V558-10 WR15 Directional Coupler, 10 dB, 50-75 GHz .. $400.00

WAVELINE 808C WR42 Var.Phase Shifter, ...................ccoccorrrvceuuce.. $375.00
0-180 deg.,gage read, 18-26.5GHz

WEINSCHEL 1515 Power Divider, DC-18 GHz, SMA(fA) ... $125.00

WEINSCHEL 1579 Power Divider, . .. $275.00
DC-26.5 GHz, APC3.5(f/f) *NE

WEINSCHEL 3200-1 Programmable Step Atten., ............................... $200.00
0-127 dB, DC-2 GHz, SMA *NEW*
WILTRON 60A50-0pt.1 SWR Bridge, $550.00

5-2000 MHz, APC7 test port, 46 dB

WILTRON 60N50 SWR Bridge, .. $475.00
5-2000 MHz, N(m) test port, 40 dB dir.
WILTRON 87A50 VSWR Bridge, 2-18 GHZ, ..........c......cccccemrcrrerrarr.. $950.00

35 dB dir., APC7 test port

HP 5005A Signature Multimeter ......... \...... $350.00

HP 8170A-002 Logic Pattern Ge! $1,400.00
2 MB/s, address driver option

TEK 1240 Logic Analyzer, w/(36) 50 MHz channelss ... $1,500.00

COMMUNICATIONS

HP 4935A Transmission Test Set, 20 Hz-110 kHz .. .. $1,675.00
HP 59401A HPIB Bus Analyzer $700.00
TEK 1410R-opt.04 NTSC Test Signal Gen. .. $2,750.00

Ww/SPG2,TSG1,TSP1,TSG3,TSG5,TSG6
TEK 1411R-opt.04 PAL Test Gen.

w/SPG12,TSG11,TSP11,TSG
TEK 144 NTSC Test Signal Generator
TEK 147A NTSC Test Signal Generator, wnh noise tes\ s1gnal
TEK 1485R Dual Standard Waveform Monitor, NTSC & PAL ..
TEK 520ANTSC Ve

$2,750.00

HP 59307A HPIB VHF Switch
P.A.R.5205-94,95,96,98 Lock-In AMP, .........cccoovvvemmmrrrercrrieeneeners

20 Hz-20 kHz, int. osc., lin/log, GPIB
P.A.R. 5206 Two-Phase Lock-In Amplifier, 2 Hz-200 kHz..........
TEK 602 X-Y Display Monitor .............ccccc.....
TEK TM5006 5000-series 6-slot Programmable Power Module
TEK TM503 500-series 3-slot Power Module ..
TEK TM504 500-series 4-slot Power Module ..
TEK TM506 500-series 6-slot Power Module ..
TEK TM515 500-series 5-slot Traveller Power Module
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Alternative VHF/UHF
Wire Antennas for

(30-1,200 MHz) covered by
scanner receivers. A quick look

at the sales catalogs shows
that there is a huge number of

scanner receivers on the mar-

ket, and they sell briskly. Also

apparent is the lack of cheap,
easy-to-build antennas for
those frequencies. Before we
get to the topic at hand, howev-
er, let's take care of some
: housekeeping‘ iss‘ues

Whlstler Hunters
Take Note

A coupte months ago, we
took a look at Whistler hunting.

‘Whistlers are natural radio sig- |

America

Contacting Me
My snail mail address has

been published in this column
before, but here it is again:

J.J. Carr
P.O. Box 1099
Falls Church, VA 22041

Recently, | added E-Mail
capability. You can also contact

me on the Internet or through
On-Line at the
address: .

CARRJJ@AOL.COM

Gen

are not in the same dlrectlon as
desired signals.
If you have the money, then
a large Yagi beam antenna, with
rotator, is a good selection,
especially if you want to receive
signals only over a narrow
band. But even with the Yagi,
we can improve matters by
using two Yagis and a “stacking
harness” between them. But
there is also a set of antenna
designs that are easy to build,
provide gain, and are reason-
ably well behaved (i.e., they
tend to work when built correct-
y).

These antennas are any of

ay designs that use

length, or other radiator ele-
ments arranged in a fixed array.
There are several ways to cate-
gorize array antennas. A
collinear array consists of two
or more elements, ranging in
length from 0.5\ to 0.65), fed
such that the currents in the
elements are in-phase with
each other. Arrays are also
classified according to the
directivity: broadside arrays
radiate and receive along a line
perpendicular to the plane of
the antenna, while an end-fire
array radiates and receives off
the ends of the elements.

nals, occurring mostly in the 1 | Wire Antenna Arrays 2"@.&‘5&%‘2
to 10 KHz region of the electro- - ‘
magnetic spectrum, and are If you had a small, fixed ¢)\.
‘believed to be generated by | amount of money to add an = !
lightning bursts. Simple | accessory to improve your
receivers, consisting largely of | scanner operation, which
some bandpass filtering and a | would you buy first: a preampli- X
high-galn audio amplifier, are | fier or a better antenna?
used to find whistlers. In the | Although there are some situa-
article, | mentioned Mike | tions where alow-noise pream- A COAXTO
Mideke's Whistler Hunter’'s | plifier is the correct choice, the 2 | 41xFMR RERENER
Guide, and gave his address as | most usual case is to put the
a source for the guide. Mike | money into beefing up the e
wrote me and stated that he | antenna  system.  Why? 8 Matching stub made
was no longer in the mail order | Because an antenna con- of parallel line.
business, and is not in a posi- tributes less noise to the sys-
e d el tem, plus will offer [
RN some directivity TS~__ suome
OSS-SE that allows one to SHORTING BAR
NETAL TUBING e = discriminate ;
i N A
l : :
o T =
9 " TO RECEIVER
Farallel open-wire
transmission line. R
INSULATING SPREADERS | | | 3 34 . J L % %) ’ J
it , : L
AR
_l_ = B= % A _l_
\ ﬂ TORECEVER
i 8 Collinear dipole arrays: A) Two-element,
¥ half wavel spacing; B) Two-element,
Ei close spacing; C) Four-element, close spac- Figure 3
ing (note phase reversal stubs). ) i
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T Thm-alemant
dipole array.

make your own paraliel line can
b_,e:tou_nd in my book Joe Carr's
Receiving Antenna Handbook
(HighText Publications, P.O. Box
. 1489, Solana Beach, VA 92075
$19.95).

The two factors that affect '

_the characteristic impedance of
. paraliel line are the spacing(s)

_between conductor centers, |

‘and the radius of the conduc-
tors (d). Although you can cal-
culate the spacings needed
{and the wire diameters are

given in my book), there are

_some general guidelines glven
in Table I.

_ - The conductor type is along ,

| shortwave/scanner

>hm coaxial cable, but in many
cases a matching stub is need-

- ed. Figure 2 shows the basic
“universal stub” that will work
| with a large number of different
_antennas. There are two things

you can do with this stub: tune
1o resonance by adjusting the
sliding short; and match the

- impedance by picking the point

on the stub at which the trans-
mission line is attached (i.e., the
A/B ratio). The adjustments are
best done with an SWR analyz-
er, VSWR bridge,
impedance bridge, or some

_ other instrument (a number of

alternatives, from low-cost to
out-of-sight, are available in
receiver
catalogs). Now let’s look at the

_ antennas. .
The BALUN transformers

Two-Element
: Golllnea Array

antenna

HALF-WAVELENGTH
RADIATOR ELEMENTS

41 BALUN "‘
XFMR

~ Six-element
"'Slx-shooter" array.

75-OHM COAX

/ TO RECEIVER

v One ’fthe simplest forms of |
,galn array antenna is the two-

ement collinear array (Figure

| 3A). It consists of two half wave- |

length dipoles spaced half
avelbngm apart. This antenna

roadside array. (When viewed
from above, the pattern is per-

pendicular to the line between
the antenna elements.) .
Each antenna element is

half wavelength. The physical
- length is found from L, hes =
: 5904/FMH2! where FMHz is the

frequency in megahertz. Thus,

- at 150 MHz, half wavelength is
394" at 450 MHz it is 13.12",
~ and at 800 MHz it is 7.38".

The antenna in Figure 3A is
a little inconvenient in one
respect: It requires two trans-
mission lines connected in par-
allel. This is easily ac-
complished by

- The four-element version of

~ tacked onto the ends. The addi-
tional elements are separated

_reversal stubs. The stubs are

A different solution is shown
 Figure 3B. The antenna ele-

ow im;hes, ‘rather than half
‘wavelength. The gain drops to
1.6 dB for two elements

(although for three elements it
| is 3 dB and for four elements

.2 dB). The antenna is fed
50- to 600-ohm parallel line
twin-lead. The feedpoint

| impedance will be as low as 1K
| ohms if tubing is used, up to 4
| to 6K ohms if wire is used. This

is one of those antennas where
a matching stub is needed.

the antenna is shown in Figure

3C. This antenna is similar to

the two-element version of
Figure 3B, but with an addition-
al half wavelength element

by quarter wavelength phase

needed to keep the phase of
the currents flowing in the outer

_ elements the same as the cur-

rents flowing in the center ele-
ments. These stubs are made

__from the same type of trans-

mission line as the half wave-
length matching stubs, but are
half as long.

. Another collinear array is
shown in Figure 4. This antenna
offers 3 dB of gain, and can be
fed directly from 75-ohm coaxi-
al cable through a 4.1 BALUN
transformer. The antenna con-

using 75-ohm
coaxial cable

Characteristic Impedance (Z-)

from each an- | Conductor 100 200 300 400 500 600
tenna element B b TR
“ . ire - - - ; : '
:::c?or ,E?""’:n"d #10 Wire S e e IR 5 30
thon & Blcca of.| 18 Wire ik U TE AR
n pm' 1/4*"Tubing — 06 15 35 — —
52-ohm cable | 5/g'Tuibng — 10 25 55 — —
from the ‘tee” | 1> Tubing 08 12 30 70 — —
connector to

HALF-WAVELENGTH Four-element

VERTICAL ELEMENTS (4)

o T

N>

A
2

vertical array.

N>

X1

N[>

A58 :

<

x2 _/
600-OHM OPEN

PARALLEL LINE
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_phasing requirements
don't want to
the antenna will also work well

with 450-ohm twin-lead, but it |

has to be twisted once to cre-

'monts. the unused conductor is

left floating. The feedpoint

impedance of this antenna is

200 to 300 ohms, so it can be

coax fed with either 52-ohm or

- 75-ohm  coaxial

HALF-WAVELENGTH
FOLDED DIPOLES

1:1 BALUN
XFMR

o=

< 75-OHM COAX
TO RECEIVER

Four-element folded

cable if a 4:1 BALUN
transformer is pro-
vided. Gains on the
order of 6 to 8 dB
. are realized with this
antenna.

Folded Dipole
“X-Array”

The array shown

folded dipole anten-
_nas arranged in an
“X-array” pattern to
provide about 6 dB
gain. The antenna
elements are made
from 300-ohm twin-

dipole X-array.

' lead. The ends of
the twin-lead con-

T
gt o o td Ty

together in this type

A

' x

2

\. a-%
' B Bl s 2N

oy ¢

of antenna. The

two-elements  in
A each of two bays. in
each bay, the inner
ends of the folded
dipole elements are

spaced 0.2\ apart,

0.45)\ long. These
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41BALUN —— while the two bays
XFMR S are spaced 1.25A

TO RECEIVER apart. The trans-

Sterba curtain ; mission line har-

in Figure 7 uses four

ductors are shorted

arrangement is

Figure 9

| to the receiver. All

four elements in
Figure 7 are in the
same plane, and
the direction of

radiation/recep-

tion is perpendicular to that l
 plane (i.e., in/out of the page).

Sterba Qurtaln Array

The Sterba curtain array is

normally thought of in terms of
international shortwave broad-
casters. Many an HF Interna-
tional broadcaster uses the
Sterba curtain to boost their
signal strength and squirt it in

the right direction. Figure 8

shows a small Sterba (they can
be made with many more sec-

tions than shown herel) that is

easily built for VHF/UHF scan-
ner band operation. The ele-
ments marked “A” are each half
wavelength long, while those

marked “B” are quarter wave-

length. The 75-ohm coaxial
transmission line is attached at

the mid point of one of the bot-

tom elements through a 4:1
BALUN transformer. This anten-

na yields approximately 6 dB of |

gain.

An additional 3 dB of gain |

can be realized by placing a
reflector screen A/4 behind the
Sterba array (Figure 9). The
screen converts the antenna

from a bidirectional broadside
array to a unidirectional array,

hence the 3 dB gain. A refiector
behind the radiator elements
reflects the wave back in the
same direction. If the spacing is

. correct, then the reflected and

next cycle of the incident wave

will add constructively, resulﬁng_
in re-inforcement of the signal.

This method was used in
VHF/UHF World War It radar
antennas (Figure 10.) In the
days before microwave trans-
mitters and receivers became
available, radar was carried ong

_in the VHF region.

_In fact, the earliest opera-

. tional radar, the British Chain
‘Home stations, operated in the

HF region. The lack of reflectors
on the original dipole antennas
used in Chain Home stations
resulted in an embarrassing
event at the very outset of the
Battle of Britain. in what has

_come to be called the Battle of

Barking Creek, British Spitfire
fighters shot down some British
Hurricane fighters, thinking
that they were German
Messerschmidts. it seems that
the radar operators saw the

‘Spits rise behind the antenna,

but couldn’t distinquish their

_“plibs” on the A-scan screen
from blibs coming the other‘

The screen can be made of'
copper foil giued to a plece of
foam core poster board.

Alternatively, it can be a grid of
#12 solid wires soldered at the

cross points. Regardless of the
material, however, the overall
dimensions of the reflector
screen should be <A/8 larger
than the dimensions of the array.

Tilnextmonth ... NV




| #60 COMPUTER SOFTWARE cont. |

FREE SOFTWARE, NEW POWERFUL
Software show you how to MAKE BIG
MONEY by giving away FREE Software!
For your FREE copy on IBM 3.5” disk,
RUSH $3 for First-Class Shipping and
Handling to: TRONICS, PO Box 688,
Pepperell, MA 01463-0688.

ALPHA PAGING software. Send text mes-
sages from your Windows or Mac PC (or
Network) to alphanumeric pagers in the
field. Free literature. Mention this ad. Ex
Machina, Inc., 11 E. 26th St., New York,
NY 10010. 212-843-0000.

PROGRAMS FOR
Amw dYe
PRODUCT
DISTRIBUTORS

EASILY USED distributor and customer
order processing using latest prices. Eight
programs speed-up your paperwork. Used by
thousands since 1985. Author is retired for-
mer Emerald with over 30-years in Amway.
30-day money back guarantge. AMBIZ-PAK
3.1 for IBM DOS 3.3 or higher. $39 postpaid.
Cont. USA only! VISA/MC. Fred, 818-346-
7024 Pacific Time. (Not an Amway product.)

SHAREWARE SALE. Free catalog. Over
3,000 shareware files + CD-ROMs. Great
prices + bonus disks. Call for your catalog
on disk today. Indicate disk size required.
Datamate, 1-800-335-0407.

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,
Estero, FL 33928.

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

CYCLE ANALYSIS finds patterns in scien-
tific, financial data. Performs Fourier analy-
sis plus data extrapolation, filtering, con-
gruency, more. For IBM order Cycle
Analyst $19.50, or Stock Cyclist $22.50
(does above plus strategy, pattern analy-
sis). Rotch Design, POB 165, Washington,
ME 04574.

LEI) A QUALITY SATELLITE

SCPC AUDIO RECEIVER

AT AN AFFORDABLE PRICE

¥ nee wen owss

> @ © O

T e penR

SEPC
2. o
UNIVERS AL

UNIVERSAL SCPC-100 AUDIO RECEIVER

SCHC AUDIO RECEIVER

SERVICES ON SCPC RADIO

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

FEATURES OF THE SCPC-100

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

RETAIL PRICE $399 + s&H

UNIVERSAL ELECTRONICS, INC.

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

Write in 140 on Reader Service Card.

CABLEE TY

DESCRAMBLERS
NOBODY

BEATS OUR
PRICE!

SAVE MONEY-DON'T RENT
REPLACEMENTS FOR ALL
MAJOR MAKES AND MODELS
QUANTITY DISCOUNTS! 24 HOUR SHIPPING
CALL VIDEO CONNECTION, INC.

1-600-677-0321

Anyone implying theft of service will be denied assistance
NO FLORIDA SALES

Write in 108 on Reader Service Card.

HVCC ELT BBS: Electronics, computer,
amateur radio, more. FidoNet access
soon. Information about electrical engi-
neering technology curriculum at Hudson
Valley Community College in Troy, NY.
Accepts 300-19,200 baud 8-N-1. Open to
all! Call 518-270-7526.

BUILD SHORTWAVE radios for under $5.
Effective Scrabble™ study system. Chess
clock. Unbreakable code. All on 3.5” (IBM)
disk direct from author. $5 postpaid for all.
Satisfaction guaranteed. M. Cooper, 3425
Chestnut Ridge Rd., Grantsville, MD
21536-9801.

PCSIG14 SHAREWARE library CD $36
incl. S&H. JCSD shareware library CD $15
incl. S&H. PCSIG14 & JCSD $45 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. MC & Visa accepted.
HALPENNY SALES, PO BOX 543,
AUBREY, TX 76227-0543. 817-440-2995.

CD-ROMs: QRZ! Ham radio, $16; CICA 4-
CDs, $17; Giga Games 2, $19; Slackware
Linux 2.3, $19; Linux Resource 4-CDs,
$17; Linux toolbox 4-CDs & book, $29;
Linux Archives 5-CDs, $16; $5 S/H. Visa,
M/C. Compuware Connection, PO Box
146, Dept. 100, Cary, NC 27512. FAX
919-362-1486. E-Mail: compuwre @nando.
net.

NEED MONITOR SCHEMATICS?
Database for over 250 names and tech
phone numbers for monitor, computer, and
parts supplier companies. Specify paper
copy or 3-1/2” disk for Windows. Send $10
to: Computer Vision, 6905 Indian Bay Rd.,
Montague, Ml 49437.

HACKING DISKETTES: magstripe card
cloner plans $20; thirteen different tone
box phreaking programs $15; eighteen dif-
ferent sequential modem “war” dialers $15;
electronic germ warfare and virus source
code creation equal to 1200+ pages of text
$15; convert any XK radar detector to jam-
mer $10; Celtel phreaking and cloning
software $25. Free catalogue. Peregrine
Dynamics, 720 Portage Trail, Cuyahoga
Falls, OH 44221.

FREE DISK. Business package. 50 busi-
nesses you can start from home plus gov-
ernment aid, free accounting, advertising,
business forms, and more. Send $6.98
shipping/handling to: Disk, Box 1314,
Jeffersonville, IN 47131.

MEDIA LIQUIDATION: 5.25 color DSDD
$50/1000. 300/XLP cartridges $50/100.
DC600A cartridges (used once) $100/100.
Used 3.5, 1.44 Teac drives $17.50 each.
Contact Ellen Wynn, at 1-800-221-6332.
Midwestern Diskette.

SHAREWARE PROGRAMS for IBM and
compatible PCs. Write for your free catalog
of the latest and best programs in share-
ware. (New LOW prices!) MicroData com-
puter Services, 6510 Parkland Ave., Brook
Park, OH 44142. Member of the ASP.

CD-ROMS. DEALERS wanted. Free flyer
with monthly specials! Minimum order of 5
CDs. Titles from family to adult. Credit
cards accepted. Write, or fax 501-223-
9406. Software City, Box 23016, Little
Rock, AR 72221.
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P.C.B.Services

Low Volume P.C. B. Assembly
Rework / Repair / Maodification
Wave Soldering

Reflow Soldering

Selective Soldering
Component Removal

670 Nuttman, Unit # 105
Santa Clara, Ca. 95051

240 2024 2 2 2 24 2 2 2 2 2 2 2 22 2 20 2 26 2 00 2 24 2 2 26 2 26 24 2

Electronic Parts Assembly, Rework, Repair & Modification
PRECISION PCB SERVICES

Providing a full variety of specialty services for the
entire electronics industry !!!

Distributor of Pressure Sensitive Tapes

Please call or fax today and request our company brochure.

L2 8 0. 0. 0.0 0.0 0.0 8802800000000 0 0000000000888 e 0 0

324 26 24 24 26 24 2 24 2 2

Assembly & Fabrication
Electro Mechanical Assembly
Motor Control Centers

Chassis & Enclosures

Control Panels

Ph. (408) 654-0773
Fx. (408) 378-6879

b 222 2 2 222 2 2 2 2 2 2 2 0 22 2

Write in 90 on Reader Service Card.

HP 3325A____$1995
HP 3336B_____$595
HP 8754A_____$2995
Tek 465 $449
Tek 475 $625
Tek 475A______$750
Tek 485 $825
Tek 2336______$895

Call For

Price List Fax

Test Equipment Sales

Customer Satisfaction is our #1 Priority.

Phone (603)434-2544 We buy surplus
(603)425-2945

I EE‘

Tek 465B $525
Tek AM503 $395
Tek FG503 $225
Tek FG504 $575
Tek TG501 $525
Datron 1065 $750

Wavetek 178 $1495
Rod-L M100AVS4_$ 895

equipment

Write in 63 on Reader Service Card.
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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 onto programin Assembler, Forth,
andBASICwithoptionalupgradeand 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.

EﬁlAC inc.

As Seen On "Good Morning America"

EASILY DISARM
MOST AUTO ALARMS

in less than 10 minutes with the

Alarm Dominator Jr!

P Portable, remote device needs no
access to auto.

P Easy to use, just flip a switch and
wait for the *Chirp, Chirp."

P Perfect  for  locksmiths, law
enforcement, alarm installers, repo
pros, tow truck operators, etc...

p Battery operated PC board measures
just 2 1/2" X 4 1/2° and comes
complete with easy to use
instructions.

BLACK BAG TRIVIA QUIZ on 5.25
MSDOS disk. Includes unique shareware
and restricted book catalogs (over 21only).
FREE! Mentor Publications, Box 1549-N,
Asbury Park, NJ 07712,

NOTEBOOKS 386/486 from $650. 386/486
desktop systems from $395. Pentium 75/90
MHz. 8 meg RAM, 540 HD SVGA card
$1,150/1250 SVGA monitors $165 Lazer
printers 8 ppm 1.5 meg RAM originally $850
now $420. New w/warranty. 714-778-0450.

C64/128 HUNDREDS of public domain
shareware programs, ham radio, utilities,
games. Send SASE for catalog. RJR, 94
Hancock St., Malden, MA 02148.

COMPUTER EQUIPMENT

WANTED

70

$100 GOLD! There is a circuit chip made
by IBM that contains more than $100 each
in scrap gold, and another worth $20.
Almost 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, Methuen, MA
01844.

Sales to qualified buyers ONLY. Prepaid
orders, C.0.D.s, and the American
Express Card are gladly accepted.

Easy to Build Kit : $69.95
Assembled & Tested: $99.95
Enclosure: $10.00
Standard Shipping: $5.00

Dominator Technologies, Inc.

618-529-4525  FAX: 618-457-0110 1 i
BBS:529-5708 ~ P.0.BOX 2042 e ;z;:.:-’ F?é’31sal:im e
CARBONDALE, IL 62902 (305) 271-2737

Write in 78 on Reader Service Card.

Write in 77 on Reader Service Card.

12 Years as California’s
Most Exciting Computer Show

, -z‘ Consumer Trade Show

— MARKETPLACE

With Wholesale Prices

Don't pay retail! There is no other place where you can find such a huge inventory of com-

compute retailers and

puter pi at low, whol

le prices! H of g

each

g their products and paying close attention to your needs.

September 30 RESEDA Sherman Square Entertainment Center

Saturday  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.

October 1 BUENA PARK sequoia conference center

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

Dowt i

Wiss

October 7-8, 1995

Pomona, Fairplex Expo Complex
7% Exhibits only 0 ﬂh i its

FA'R *15® Unlimited Seminars & Exhibits

OCtOber 14 SANTA BARBARA Earl Warren Showgrounds

urd QY Ttake Highway 101 to the Las Positas Exit. Follow the signs to the fairgrounds.

October 28 & 29 POMONA Fairplex Exposition Complex

Saturday & SUnday  exit Highway 10 at Fairplex Drive. Go north to McKinley Avenue tum right. Turn left on

White Avenue to Gate 14.

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

NATIONAL PRODUCTIONS, INC
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CONSIGNMENT TABLE
300 EXHIBITS at e POMONA SHOWS

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

Admission
Pomona: *7%
All others: $5%

Fax# (408) 779-1374

Write in 76 on Reader Service Card.

WANTED: APPLE 1, Mark 8 and early
microcomputers. Also journals for muse-
um. PO Box 341, Floyd, VA 24091. 703-
231-6478, 703-763-2321.

LCD COLOR PANELS/PROJECTORS
WANTED working or not. Fax description
and price to 610-935-7666 or call 610-983-
0100 ask for Neil.

WANTED: PRE1980 Microcomputers for
museum collection. Microcomputer maga-
zines and manuals also needed. 703-231-
6478, 703-763-3311.

KAYPRO PIGGYBANK CP/M RAM disk
board wanted. Doug Margolis, 153 East
57th St., #8-G, New York, NY 10022.

WANTED: ZENITH portable laptop com-
puters. We are buying and selling older
Zenith laptops. Always paying a fair market
value. If you have a Zenith portable just
sitting around, call Les or Mike for a quote!
616-849-1800.

| 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 hun-
dreds of printer model types. Working or
dead units acceptable. Call Mike Anderson
@ 1-800-969-0009.

WANTED: DAMAGED laptop computers
(must be color). Also non-working Rolex
and Accutron watches and Motorola flip
phones. Call, 302-836-5504.

WANTED: PET4032 or PET8032 comput-
ers; also SFD1001, CBM4040, CBM8050,
CBM8250, MSD or other Commodore
compatible parallel disk drives; 80 column
adapters for VIC20; Microfazer printer
buffers, any configuration. Also want the
following for PET4032 or PET8032:
Paperclip in ROM; BASIC compiler; books
and manuals; parallel printer adapter.
Prefer working equipment, but will buy
repairables if priced right. Manuals pre-
ferred, but not necessary, will buy sepa-
rately. No game software or hardware.
Send description, condition and price
including shipping in first letter to:
Computers, PO Box 512, Walled Lake, MI
48390.

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.

WANTED: MFM hard drives: NEC D-3142;
Maxtor XT-1085, XT-1140, XT-2190;
Seagate ST-125, ST-138, ST-251, ST-
1100; Toshiba MK134FA. Call 714-542-
1037 or Fax 714-835-1575.

GUITAR AMPLIFIERS WANTED: TUBE
TYPE, OLD, NEW, BROKEN. ALEX, 610-
767-9097.

WANTED: COMPUTER memory, CPUs,
cache chips. Call 508-532-2323, fax 508-
532-1040. BNFE, 119 Foster St.,
Peabody, MA 01960.

WANTED TO BUY: IBM and Maclintosh
computers, printers, hard drives, peripherals,
CPUs, notebooks, Verifone POS equipment
any quantity, in working condition call 714-
778-0450.

MEMORY WANTED: On or off boards,
working or non-working, used and new.
Call for a bid. 603-672-0218.

TEST EQUIPMENT

80

BOONTON 82AD AM/FM modulation meter,
10MHz-1.2GHz, automatic tuning and level-
ing, digital readout. $450. Wavetek 3000-200
AM/FM/CW frequency generator/deviation
meter. Synthesized 1 to 520 MHz X 1KHz
steps plus variable, +13dBm to —-137dBm,
0.001% frequency accuracy, reverse power
protected, internal and external AM & FM
modulation. $750. Racal-Dana 9514 opt. 01,
22A frequency counter, 100MHz, 9 digit,
high-stability time base, GPIB. $100. HP
5325A frequency counter, 10MHz, 7 digit.
$45. Global Specialties 4001 pulse genera-
tor. 5SMHz pulse/sq. wave. Like new. Current
production item price $199.95. Our price $95.
Exact 304 function generator, 0.001Hz-
1.0MHz, sq. tri, sine outputs. $50. 30 day
guarantee. Visa/MC. Lehman Scientific.
717-244-7540. Fax 717-252-4266.

USED COMPUTERS & equipment. WTB
nonworking IBM compatibles and equip-
ment. Sale on 286 bare bones, floppy dri-
ves, monitors, hard drives, notebooks, net-
work equipment, memory. Phone/fax 804-
275-0997. E-Mail: daviswm @richmond.
infi.net. WWW http://www.koyote.com/
as/a.html.

DID YOU KNOW that old personal comput-
ers, monitors, modems, electronic cash reg-
isters, and even old calculators contain valu-
able IC chips that are plated with pure gold!
My “Big Color Photo” (8" x 10") shows over
25 of the most common gold plated IC Chips
and the price | will pay for them. Chips are
shown actual size. The price of gold keeps
climbing higher and higher and is making it
worthwhile to tear apart old equipment. To
order “The Big Photo” send $15 to Jim
Sciuto, Box 128, Methuen, MA 01844.

3 FOR $300, 2 for $220, 1 for $125. Small
(5"x6"x8") HP 204C sinewave oscillators,
5Hz to 1.2MHz, synchronized input or out-
put. Gary, N6ZD. 408-385-0301. Fax 408-
385-0261.

AS NEW, HP 3455A 5-1/2 or 6-1/2 digit
DVM $445; 2 used, unchecked $200 ea.
Vector voltmeter, 8405A, $445. Analyzers,
8407A, 8412B $600. 8411A opt 18, $450,
8410B $400, 8410C $500; 3570A opt 20
$200. Psitech Plus, 707-745-4804, FAX
707-747-5277.




TEKTRONIX 7000 SERIES OSCILLO-
SCOPE. R7704 four slot 1775MHz main-
frame. Bright, sharp trace and screen read-
out. $250. Plug-ins available. Joe, 214-530-
0077 after 8pm Central.

DIGITAL PHASE METERS 10Hz to
30MHz 0.01 Deg resolution, 4 1/2 LED dis-
play, autogain autozero, no adjustments,
accepts any waveforms from 5mV to 50V
peak. Prices start at $395. FREE applica-
tion manual for asking. DIGITAL C, L
METERS Accurate bench top instruments
with 0.001 pF and 0.001 uH resolution.
Test frequency 1MHz down to 1KHz, accu-
racy 0.2%. Many more features, factory
new. Prices start at $380. All equipment
manufactured in USA by TBE Electronics,
PO Box 42, Candor, NY 13743. Tel. 607-
659-3030/FAX 607-659-3650.

TEK 577/D2 or D1/177 curve tracer $1,295.
Tek 465 oscilloscope, 100MHz $425.
Wavetek 145 0.0001 to 20MHz pulse func-
tion generator $325. Wavetek 155 program-
mable generator $295. Wavetek 859 pro-
grammable pulse generator $1,100. ISA, PO
Box 6955, Laguna Niguel, CA 92607. 714-
488-0010, Fax 714-495-0299. E-Mail:
sklar@cerf.net.

HP 334A distortion analyzer $300. HP 652A
test oscillator $125. HP 3455A digital multi-
meter $325. HP 8410A network analyzer with
8413 $175. HP 8505 network analyzer
$2,300. ISA, PO Box 6955, Laguna Niguel,
CA 92607. 714-488-0010, Fax 714-495-
0299. E-Mail: sklar@cerf.net.

DIGITAL TEMP METER, large LCD dis-
play, K range —50°F to +1999°F (or °C
equal) 9V battery, or rechargable with wall
charger. New units $40 includes batt., TC,
calib chart and all shipping charges. 310-
867-2654.

TEKTRONIX PLUG-INS: DA 4084 distor-
tion analyzer (like AA 5001) $1,250. AM
503 & A6302 current probe & amplifier (to
5A/div; DC to 50MHz) $890. DM 502A
auto-ranging multimeter $215. PG 508
50MHz pulse generator (variable rise, fall
times) $325. PS 503A power supply $250.
TR 503 .1-1800MHz tracking generator
$1,400. 5D10 Waveform digitizer with
readout, for 5000-series $475. Excellent
condition! With warranty. Many others
available; mainframes available. Pepper
Systems, 214-353-0257.

TEKTRONIX PLUG-INS: 7A29 (1GHz)
$225, 7A19 (600MHz) $100, Spectron
Datascope $150, 2 Kennedy 9200 format-
ters + cables $50 ea. All plus shipping
from AZ. Also, I'm looking for a manual or
connection diagram for GE Mstr || VHF
repeater. Bobby, 602-577-9659.

SELL: WAVETEK 907A 7-12.4 GHz sig.
gen., $900; Wavetek 907, 7-11 GHz sig.
gen., $700; HP 8505A, network ana.
500KHz-1300MHz, with HP 8501A storage
normalizer, $2,500; Fluke 6160B 160MHz
synthesizer, $500; Clarostat 240C, $100;
GR107N variable inductor, $100; GR107L
variable inductor, $100; Wavetek 5100
2MHz synthesizer, $300;Tektronix 432
25MHz storage scope, $450; Fluke 382A
voltage current calibrator, $250; HP 5335A
opt 30, universal counter, $1,200; HP
3586C, $1,200; Hekiman Labs HLI 3701
communications test system, $800. Send
for test equipment sales list. A-Comm
Electronics, 7198 S. Quince St.,
Englewood, CO 80112. 303-290-8012.

COMPONENTS

Whether you order 1 part or
all 54,123...MOUSER stocks
and...ships same day!!

CALL..(800) 992-9943

for your
FREE
CATALOG

958 N. Main St.
Mansfield, TX 76063

MOUSER
ELECTRONICS

Sales & Stocking Locations Nationwide

Write in 214 on Reader Service Card.

P I CProgrammer

Development Tools

® Programmer for PIC 16C5X, 16C6X,
16C7X, 16C84, and 17C4X in DIP
packages.

e Conditional Assembler and Simulator.

® Emulates program memory, registers,
and 1/0 for the PIC 16C5X.

e Instruction-level emulation for the PIC
16C71 and 16C84.

® Programmer only $755, Complete

package $245. 15 day money-back

guarantee.

Low cost

Microcontroller
Development Systems

80C552, 80C31, and 68HC11
development systems include single

board computer, assembler,
disassembler, real-time execution and
debugging, monitor program, and
examples.

ROMY-16
EPROM EMULATOR

Emulates ROM or RAM in 8- and 16-bit
systems. $195 (2716-27256) or $245
(2716-27010). Window/menu driven
interface. 15 day money-back guarantee.

J &M Microtek, Inc.

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

Write in 81 on Reader Service Card.

+ ATTENTION CABLE VIEWERS -

CABLE VIEWERS... get back to your BASIC Cable Needs
Call 1-800-577-8775

For information regarding all of your BASIC cable needs.

/)

BASIC
ELECTRICAL

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT

PRICE

EFFICIENT SALES AND SERVICE
WE SPECIALIZEIN 5, 10 LOT PRICING
ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS)

ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!

COMPETITIVE PRICING — DEALERS WELCOME

SUPPLY &

WAREHOUSING
CORPORATION

*Refer to sales personnel for specifications.

P.O.Box 8180 * Bartlett, IL60103-8180 * 708-582-2099

Write in 80 on Reader Service Card.

It is not tae intent of B.E.S.W. to defraud any pay television operator and we will not assist any company or individual in doing the same.
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The RF Connection

213 North Frederick Ave.
Suite 11NV
Gaithersburg, MD USA
20877

ZO==AMZZOO

Complete Selection of MIL-Spec Coax, RF
Connectors and Relays

UG-21B/U N Male for RG-213/214 ......... $5.00
UG-21D/U N Male for RG-213/214 ......... $3.25

N Connectors for 9913/Flexi4XL/9096

UG-21B/9913.....$5.75 PinsOnly....... $1.50
UG-21D/9913....... $4.00 Extra Gasket.... .50

Amphenol 83-1SP-1050 PL-259 ............ $0.90
UG-176/U Reducer RG-59/8X ... .25 or 5/$1.00
UG-175/U Reducer RG-58/58A. .25 or 5/$1.00
J&I Silver Teflon PL-259 MIL-Spec.................
............................................ $1.25 or 10/$10.00

MIL-Spec Coax Available (Teflon, PVC 11A)
Certified CQ Flexi 4XL811A (Flexible 9913)

New Product: International's 9096-2A Low
Loss RG-8 Size, Stranded Center Conductor
Same Specs As 9913. .... .70/ft or $59.00/100ft

Also New: RG-8X Clear w/UV Jacket 98% Cu
ItroPriee.......oc.cnluiniiii $14.00/100ft

Call for Specials of the Month

Full Line of Audio Connectors for Icom,
Kenwood, and Yaesu

8 Pin Mike F $2.00
8 Pin Mike Male Panel ....$2.50
13 Pin DIN for Kenwood .. .. $2.75
8 Pin DIN for icom..... ... $1.00
8 Pin DIN for Kenwood..... ...$1.50

Prices Do Not Include Shipping

Orders 800/783-2666
Info  301/840-5477
FAX  301/869-3680

CALL

VISA

WE FEATURE SIEMENS

SOLAR ELECTRICITY
LOWEST PRICES UNDER THE SUN !

TOLL FREE 1 -800-842-5678 (24 HRs)

coreer (619) 581-0051 rax (619) 581-6440 emar SOLAR@CTS.COM
SoLAR ELECTRIC INC.

AT THe Rose Canyon Business PARK
4901 MorenA BLvp. #305
San Dieco, CA 92117 U.S.A.

Trace

ENGINEERING

MEMBER

AND OTHER FINE PRODUCTS

Write in 84 on Reader Service Card.

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 specifi-
cations. KANDEL ELECTRONICS, Inc.,
PO Box 204, Oreland, PA 19075. Toll
Free 1-800-582-TEST (8378), 215-233-
6100, FAX 215-886-7017.

POWER METERS, 432A $75; 435A $145;
432B $225; Hewlett Packard 3400 RMS
voltmeter w/manual $135. 6130C, 50V @
+1A, Digital voltage source, as new $200;
6140A digital current source, 120V @
+200mA as new $200. Psitech Plus, 707-
745-4804, fax 707-747-5277.

BUY AND SELL late model test equip-
ment: HP, Fluke, Genrad, Tek and
Wavetek..Call Dennis at G P T E Surplus,
408-749-9805, FAX 408-749-9806.

SELL: PANASONIC BT1300N 14" video
color monitor, $300; Sensitive Research
ESH 0-60KV electrostatic voltmeter, $250;
Scientific Atlanta 410-428 1660-1700 MHz
telemetry receiver; JVC CR600U video
recorder, $600; JVC CR850U editing cas-
sette video recorder, $900; JVC KM-
1200U special effects generator, $300;
JVC SAT400U time base corrector, $250;
HP 5004A signature ana, $200. A-Comm
Electronics, 303-290-8012.

REVERSIBLE COUNTER HP 5280A. With
HP 5285A plug-in. $250. Joe, 214-530-0077
after 8pm Central.

WAVETEK 3000-200 520MHz synthesizers.
HP 8683B 2.3-6.5 GHz generators.
Gigatronics 840-1 40GHz amplified dou-
blers. Hamilton 619-439-1345, 1-800-TO-
BUY-TE.

WANTED: TEST equipment in working
condition. TEK, HP, FLUKE and others!
DEXIS. Fax list to 612-942-9712 or voice
at 612-944-7670.

TEKTRONIX 7000 SERIES: 7854 400MHz
oscilloscope mainframe with GPIB, digital
storage, waveform measurement capability
$975. 7633 100MHz storage mainframe
$475. 7904 or R7903 500MHz mainframe
$435. 7B53A 100MHz dual time base
$190. 7B85, 7B80 delaying, delayed
400MHz time bases $225, $175. 7B92A
500MHz dual time base $325. 7B15, 7B10
delaying, delayed 1000MHz time bases
$550, $475. 7CT1N curve tracer $475.
7D15 225MHz counter/timer $275. 7D20
digital storage plug-in featuring cursor
measurements, min/max enveloping, sig-
nal averaging $825. 7L5/L3 spectrum ana-
lyzer, 20Hz-5MHz, digital storage $1,500;
with tracking generator $2,000. 7S12 time
domain reflectometer with S-6, S-52 - can
measure cable length to resolution of .1”
(20 psec) per division $1,600. 7S14 1GHz
dual trace delayed sweep sampler $675.
Excellent condition! Other plug-ins, main-
frames, package discounts available. All
with warranty. Pepper Systems, 214-353-
0257.

TECHNICAL ARTS US-Il non-contact
laser inspection system, open to offers.
Dexis 612-944-7670.

PORTABLE SCOPES Tek 465B/DM44
(100MHz) $635. Tek 475 (200MHz) $595.
Tek 475 (200MHz) $595. Tek 475/DM44
(200MHz) $660. Tek 475A (250MHz)
$695.Tek 475A/DM44 (250MHz) $760.
Tek 485 (350MHz) $790. HP 1727A
(275MHz storage) $925. Tek 466 (100MHz
storage) $850. Tek 2465 & 2465DVS
(300MHz) call. All with Bright CRTs excel-
lent condition, warranty. Pepper Systems,
214-353-0257.

Write in 86 on Reader Service Card.

DIGITAL

WITH SPECTRUM
ANALYZER, DVM, FREQ.
COUNTER, AND DATA
LOGGER

CORPORATION

BBS: 1-713-777-4753

OSCILLOSCOPE

INCLUDES SOFTWARE & INSTRUCTIONS.

ASSEMBLED AND TESTEDe¢eccceccccccccccee $169.
ENHANCED SOFTWARE®¢¢¢ecccccsccccccscccce $ 20,
KIT (WITHOUT CASE)¢¢eeeeeccccccccccscccsces $129,
SHIPPINGeeeseeecscscssessss $7.50 (2ND DAY $11.50) « DC TO 50 KHz

TO ORDER: SEND CREDIT CARD INFO., M.O., OR CHECK, e« 10 v/div. TO 50 mv/div.

orvoumavcarL 1-800-980-9806
ALLISON TECHNOLOGY

8343 CARVEL, HOUSTON, TX. 77036 U.S.A.
PHONE: 1-713-777-0401 FAX: 1-713-7774746

STORAGE

ALLISON O-SCOPE
MODULES CONVERT
PC'S INTO
MULTIPURPOSE TEST
AND MEASURING
INSTRUMENTS

Screen
Capture
of
Sine Wave

Spectrum
of
Captured

ELEEE

Sine Wave

FEATURES:

* SMALL & PORTABLE
* USES PRINTER PORT
+ USES STD. PROBES

¢ MADE IN U.S.A.
¢ SAME DAY SHIPPING

OPTIONS:

* PROBE SETS

* EXTERNAL TRIGGER
¢ DUAL TRACE

* BATTERY PACK

99

LIMITED

QUANTITIES
VHF
136-150 or 148-174 MHZ
25W  or 40W ary
275 300 1-2
260 285 39
CALL CALL 10+

WARRANTY - 30 DAYS.

B (o LI Y e |

DON'T PAY MORE!
EF Johnson" AVENGER™ GX

CHANNEL

Qnmm

0.,
nll:tu,,””

AVENGER" GX %

FEATURES

28/35 MHZ MAXIMUM TRANSMITTER / RECEIVER SEPARATION (VHF/UHF)
NARROWBAND (12.5 KHZ) AND WIDEBAND (25 KHZ) MODELS
NUMERIC KEYPAD FOR DTMF OPERATION - BACKLIT DISPLAY

THREE (3) SCANNING MODES - USER PROGRAMMABLE

VARIOUS SIGNALLING MODES: TCS, DCS, 5-TONE ENCODE

PROGRAMMING CABLE - INFO AVAILABLE
MOBILE/BASE ACCESSORY ITEMS AVAILABLE

_ancomy 602-275-4505

4614 E. McDowell Road + Phoenix, AZ 85008 + FAX (602) 275-4555

44444444 /

0
Toeoa
\

400-435 or 440-475 MHZ
25W or 40W
300 325
285 310
CALL CALL
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Metric

Equipment Sales, Inc.

(T BU

>
w:Il buy your surplus equi®

Scopes, Meters, Analyzers, Power Supplies, Signal Generators,
Counters, Recorders and more

Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu, Wavetek, Keithley, and more

800-432-3424

Fax: 415-341-8874
E-mail: metricsale@aol.com

Test & Measurement Instruments

Over 7000 Models ¢ 6-Month Warrantye Save 30-90% ¢ 5-Day Free Trial

Write in 111 on Reader Service Card.

IFR 500/500A WANTED. Must be in excel-
lent physical and operating condition. wiLL
PAY $2,500++. Ask for Spence Porter,
Communications Specialists, 1-800-854-
0547.

GENERAL RADIO 1650-B impedance
bridge $325, Dexis 612-944-7670.

$65 LOGIC ANALYZER FOR YOUR PC.
Adjustable sample rate 1-500 uS. Sample
time error less than 1%. MANUAL,
AUTO, EVENT trigger modes. Cursor and
marker for time measurement. Print and
save captured data. 5 channels with 5K
buffer each. User friendly pull down
menus. Help text available at run time.
Probes and electronics included. Note:
bidirectional printer port required. Actual
sample rate depends on type of computer
and clock speed. Shipping and COD $8.
For orders and inquiries call or write:
LOGIC PROBE, 219-482-3896, PO Box
8304, Ft. Wayne, IN 46825-8304.

TIRED OF paying high prices to get
Tektronix, Hewlett Packard, Wavetek, IFR,
etc., repaired, calibrated, certified? Give us
a call. Free estimates, fast service. We
also sell and rent test equipment. For infor-
mation: Feitek, 2752 Walton, St. Louis,
MO 63114. 314-423-1770.

HP 6260A power supply 0-10 volt, 0-100
amp $325. Dexis, 612-944-7670.

LOGIC ANALYZERS: HP 1630D logic
analyzer (100MHz timing, 25MHz state)
$995. Pods for HP 1600A $39 each. Tek
7DO1/DF1 logic analyzer plug-in (to
100MHz) $225. Tek DAS 9129 color sys-
tems, up to 660MHz — low prices.
Analyzers sold with pods, warranty.
Pepper Systems, 214-353-0257.

GR TEST Equipment: GR1142A frequency
discriminator, $75; GR1216A, IF unit, $75;
GR1360A, microwave oscillator 1.7-4.1
GHz, $150; GR1432J, decade resistor,
$100; GR1432M, $100; GR1432P, $100;
GR1421B graphic level recorder, $300;
GR1522 DC recorder, $350; GR1606A RF
bridge, $400; GR1650A RLC bridge, $250;
GR1925 multifilter, $500, GR222 precision
condenser, 1500 PF, $150; GR546-C,
audio microvoltmeter, $150; GR722-D pre-
cision variable cap, $200; GR874-D50;
50CM stub, $50; GR874-F500L 500MHz
low pass filter, $60; GR916AL RF bridge,
$250; A-Comm Electronics, 303-290-8012,
303-290-8133 FAX.

mwmnmwwwmmwwwwmwm i)

ZENITH COMPATABLE

MIDWEST g1

(800) 895-0336 -

CARD, 2MB SVGA, 101 KB & MOUSE
66MHZ. .. . .

. $1,395 MBZ. £ e $1,495 9OMHZ ............ $1,645
100MHZ $1,745 120MHZ o5 oo Ty $2,145 CALL FOR UPGRADE
ZEOS LITELINE 486DX, 256K CACHE, 4MB RAM, 340MB IDE HD, 1.4 FD, SVGA, 101 KB & MOUSE
DXIA: | b Gt g 4 $635 i SRR $665 DROBA ] o B $695

MOTHERBOARDS

“GOOSE" 486 W/O CPU 7-16 BIT SLOTS, 1-8 BIT SLOT, 2 VESA LOCAL BUS, TAKES 486SX-25/33MHZ,
486DX-33, 486DX2/50-66MHZ, 2 SER, 1 PAR PORT FLOPPY & IDE CNTL. BUILT-IN FULL SIZE. . . $49.00

FOOOSE” QBB 2S5 o0 v ses e $99.00

ZEOS “DUCK” 486 W/O CPU, 7-16 BIT, 1-8 BIT, 1 VESA LOCAL BUS SLOT, IDE HARD DRIVE AND
FLOPPY (2.88MB) CONTROLLER BUILT-IN, 830-PIN SIMM SOCKETS, ON-BOARD IMB VIDEO SUPER

. ECTRONICS, INC.
124 12th Ave. South, Minneapolis, MN 55415
Phone: (612) 339-9533

ZEOS PANTERA PENTIUM, 256K CACHE, 8MB RAM, 1GB HD, 1.44 FD, 14.4 MODEM, CD-ROM, SOUND

FAX: (612) 305-0964

“COOSERRBASABT 000K Fov vty ia s $109.00

VGA, FULL SIZE, TAKE: 486SX-25/33, 486DX-33, 2-50/66, INTEL P24T, 128K BY 8/EPROM.. ... ... $70.00
SPECIAL!!
FULL TOWER CASES W/200W POWER SUPPLIES 6 OPEN 5-1/4 BAYS ....................... $75.00
DIAMOND STEALTH 322MB PCI. ....... $112.00 DIAMOND STEALTH 32 IMBPCI . ... $65.00
DIAMOND STEALTH 64 DRAM IMB PCI . . $77.50 DIAMOND SPEEDSTAR PRO ISA IMB $57.00
DIAMOND VIPER VLB 2MB. . ........... $171.00 DIAMOND VIPER PCI 2MB &
DIAMOND SPEEDSTAR 64 IMBPCI . ..... $69.00 DIAMOND STEALTH642MBPCI ........ $186.00
DIAMOND SPEEDSTAR 64 2MB PCI ... .. $112.80 DIAMOND STEALTH 64 DRAM 2MB PCI. . $117.00
PENTIUMCECPUGOMHZ . .. 200 i anae $180.00 NTBK HARD DRIVES 80/180MB 2-1/2" $80/$150.00
387DX-25 MATH COPROC. ...... ...$22.00 MFM FOR “XT” 20MB HARD DRIVE. . ...... $30.00
IDE ST3243 214MB HARD DRIVE . ..$119.00 NOTEBOOK SURFACE MOUNT CPU 486-25 $10.00
PS/2 20MB HARD DRIVES ........ ...$35.00 TBU INT.80MB ARCHIVE 51250A. ........ $40.
TBUINT. 250MB CMS ... .. .« oo oo s siiuimios's $80.00 TBUINT. 1.3G ARCHIVE4540NT ........ $300.00
CONTROLLERS
BEREEBOBIT . oo is o ne shiue SRR SEROUNSMONCYCARDIS. ., .= o e oo o s s s $10.00
XT MFM HARD DRIVE.. .. .. ..$39.00 SERIAL OR PARALLEL CARDS.. ...$9.00
XT FLOPPY CONTROLLER . ...$7.00 FLOPPY IDECNTL. 16BIT ... $14.00
VOA2SGKCARDS ........ ... cesevanscy S IARISHIPRIG, o e R LS $12.50
MISG. GAIII)S & CABLES
PRINTER CABLES ......... g 360K FLOPPY DRIVES.......
9 PIN MONITOR CABLES . EXTERNAL SCSI CABLES .
IDECABERSTUSED) .. . .o iveevn iy oo el Y POWER SPLITTERS ....... oD
ZEOS 101 KEYBOARDS .. $15.00 EA,, $9 QTY 100+ 25 PINMEGCHANGER.. -5 0 5. oo csaaee
USED MISC.
IDE/FLOPPY CONTROLLER. . .. ...ccvuctes $1200 CGAMONITORSFROM..........c.cuvunnnn $49.00
HO CARDS.. i /5 wunenonucs L STODECEA CARDS S0 2o v ni s aiocsis s Sitishin s ...$9.00
RLL 30MB HARD DRIVES .. ..$40.00 ST 225 MFM 20MB HARD DRIVES ..... .. $35.00
SERIAL CARDS ........... .$5.00 MS-DOS V 4.01 INCLUDE GW-BASIC. . $9.00
MS-DOS V. 3.3 IN 3-1/2” DISK: ..$6.00 MXTOR LXT 200SY 207MB 3-1/2” SCSI . $89.00
CDC 94351-200 177MB 3-1/2" SCSL. . .......... $79.00

PLEASE CALL FOR QUANTITY DISCOUNTS, SHIPPING CHARGES & FOR MORE UNLISTED ITEMS:
AT PARTS OR XT PARTS: CPUs AND MEMORY, OTHER CONTROLLER CARDS.

Write in 199 on Reader Service Card.

ST MODELS ONLY
MODEL 1'Ss 1@'S

FULL TECH
SUPPORT

A M A AR AN

STOCK # 1S 18’S

Z-TAC ZF-1 $15.95

11.95]

SALE ONE only. BALLANTINE 323, L-07
TRMS VOLTMETER, $125; WILTRON
350 phase meter $365. COHU 321 voltage
standard $200, NARDA 8401 MINI
POWER METER TO 13.7GHz $265; BIRD
4342 dual wattmeter with 2 slugs, $225.
GERTSCH SS5AR standard, calibrated
$285. BK 540 portable component tester,
$200. EH G710 pulse generator $225.
HEWLETT PACKARD 41C. Complete
system w/printer and case $125. Psitech
Plus, 707-745-4804, fax 707-747-5277.

POOR MAN’S Spectrum Analyzer/Monitor
Receiver Kit. 2 to 1,700 MHz. Basic kit
only $78. Now available with switched res-
olution filters, tracking generator and direct
digital frequency readout. Works with ANY
scope or IBM compatible computer. Send
stamped envelope for details. Science
Workshop, Box 310B, Bethpage, NY
11714,

N
Z-THC I l I

EW! .95(15.95 |

XP/DXU-DXBE 5 |$24.95(15.95
XP-DXU/DXBB 7 1$29.95]19.95
HP-1 SD $34.95(29.95

518:95

PIONEER COMPATABLE

MODEL 1°S  1@'s

{ 51X%-B1%K $35.95]25.95
BIRN-BTRY $35.95|26.96

$19.95

“Egb,EPECQ%BB $39.95[33.95

PIONEER _ 1$125.88|5+ CALL !

ALL NEW!
SSXX NRITER

$59.95|54.95
z

gl

TBRE 28—P IN
ONLY

U.I.X
15 18°5

17.95[13.95
$17.95[15.95

AR

 1718-843- hens .

T

STFIRLITE ELECTRL‘INICS to
efraud any pay TV operation
and we will not assist any
ompany or individual in do-

ng the same.

Write in 87 on Reader Service Card.

*%% ALL $125.60 |5+ CFILLI

,,,,,,, ot el il e btado it ity Gl

SCIENTIFIC RTLQNT
COMPATABLE
MODEL

128
8580 NEW
UE 8 WIRE |$39.95

58 $28.95

AR A OREH

Fax
4 718-843-7627 |
S A R
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HP 4815A Z-METERSs: Sandford Asso-
ciates is your source for repair of the
Probe and Main Frame. Former HP 4815A
tech/supv., with factory expertise, specs,
parts, special tooling, restores & warran-
tees probes to HP/QA specs. many other
HP 4815A factory parts available.
Tel/write: Sanford Associates, 110
Highview Terr., Hackettstown, NJ 07840.
908-852-7989, CIS: 72540,1345.

WAVETEK 148 AM/FM/PM generator
$425. Dexis 612-944-7670.

HEWLETT PACKARD 5245L counter, DC
to 50MHz, $69. 1MHz oscillator assembly,
$35. Readout cards with nixies, $15.
Misc. parts, covers. Ed Matsuda, PO Box
390613 San Diego, CA 92149. 619-479-
0225.

FACTORY-BOXED, NEW, Stoddart in-
line, RF Directional Wattmeter, uses 3
plug-in elements included with manual.
Operates from 0 to 5,000 watts at frequen-
cies 2-1000 MHz. Factory new.
Carrying/storage case w/rubberized inserts
also included, $200, free shipping
CONUS. Limited quantities. Send check to
PSITECH PLUS, (WA1HFN), 531 Gordon
Ct. Room A, Benicia, CA 94510. 707-745-
4804, fax 707-747-5277.

HP 8699B plug-in $195, 8410B/8414A/
8411A network analyzer $585, 8553B plug-in
$235. 714-495-8649 evenings.

HP 3710A & 3716B IF/BB transmitter
$2,250, 3702B & 3705A IF/BB receiver
$2,250, 3730B & 3739B down converter
$6,400. Dexis 612-944-7670.

TEST EQUIPMENT for sale. 1 ea.
Tektronix 492 Spectrum Analyzer w/opt2
excellent cond., just calibrated, $4,500. 5
ea. Tektronix 491 spectrum analyzers
$2,700 all ($900 ea). 11 ea. Tektronix
7B53A Dual Time base plug-ins $600 all. 1
ea Boonton 4200 RF Microwave watt
meter w/opt 01b-03 $325, 1 ea HP 3456A
Digital Voltmeter w/HPIB $450, 1 ea HP
5335A Universal Counter w/opt 12 $850, 1
ea HP 5340A w/opt11 $925. Call Scott,
805-542-9574. Leave mess.

WANTED: SERVICE monitors-IFR,
Motorola, Marconi, HP, Hewlett Packard
signal generators, etc. 716-661-9964 or
FAX 716-763-0371.

HP 6264B power supply 0-20V, 0-20A,
$450. Dexis 612-944-7670.

ALFA ELECTRONICS

Most Advanced DMM
All Purpose & Communication
-80.7 to 81.4 dBm with 4Q-1200Q

Frequency counter: 0.01Hz-10MHz
Capacitance: 1pF-50,000uF
Measure AC volt to 20kHz

5000 counts, 0.1% accuracy
Auto/manual range, fast bar graph
Min/Max/Ave/DH/Relative/Zoom
Auto power off

Input warning

Splash proof

Ruggerdized case
Rubber holster included

Volit, amp, ohm, logic, diode, continuity Z

LCR Meter 131D
$229.95
| Most Advanced LCR

Dmupanon factor & Q factor

| Serial & parallel mode

Relative mode for comparison

| and to remove parasitics
Statistics, tolerance,

Best for design, incoming

testing & production

SMD and chip component

test probe $25.00

Temperature ptobo $7.00

HIGH QUALITY

TEST EQUIPMENT

BEST PRICE

Fluke Muitimeter

DMM 21

Fluke 12  $84.95
lndumnc??uﬁ-}?}-{s Holster C-10 $10
4 Fluke 701l $67.5
Frequency: 1Hz- iMHz |Fluke 7311 $94
j Vor.amp, ohm, diode, |Fluke 7511 $129
| 05 et display | Holster C-70 $16
| TTL logic, HFE Fluke 7711 $149

Fluke 7911 $169
Fluke 291l $169
Fluke 83 $225
Fluke 85  $259
Fluke 87 $287

Fluke 97
Scope Meter$1785

;uk ho(dm

1 case

R:ga:'vdholm $8.00
Full line of DMMs,

economy, compact,
rdl!od solar cell,

A o

LCR Meter 814
$189.95

ipation
in capacitor and Q factor in inductor
Zom adjustment to reduce parasi-

.. Fc-1200

Frequency Counter
FC-1200 $129.95

AC/DC clamp mster ,Light meter,
Thermometer, pH meter, High

] 20 MHz Oscilloscope with Delay

20 MHz Digital Storage

- | Sweep PS-205 $429.95
Dual Trace, Component test, 6" CRT, X-Y Operation, TV
Sync, Z-Modulation, CH2 Output, Graticule lllum, 2 probes

Oscilloscope DS-203 $729.95
digital and analog modes
2 K word per channel storage

each has x1,x10 switch. Best price with delay sweep. Sampling rate: 10 M sample /sec
PS-200 20 MHz DUAL TRACE $339.95 8 bit vertical resolution (25 Lerel/div)
PS-400 40 MHz DUAL TRACE $494.95 Expanded Timebase 10ms/div - 0.5 s/div
PS-405 40 MHz DELAY SWEEP $569.95 Refresh, Roll, Save all, Save CH2, Pre-Trig
| PS-805 60 MHz DELAY SWEEP $769.95 Plotter Control
Scope Probe: 60MHz x1, x10 $13, 100MHz x1, x10 $22 250MHz x1, x10 $29, 250MHz x100 $39

DC Power Supply Triple Output
$499.95

Also available: 30V/5A I‘ﬂ.w $549.95
Dual fracking 30V/3A, 30V/5A, 60V/3A, 60V/SA

16V/10A, 30V/10A

RF SIGNAL AUDIO GENERATOR  FUNCTION GENERATOR
GENERATOR AG-2601A  $119.00 QF?HZZJS&A . $169.95
> X - es

SG-4160B $119.00 éolzzut’ohfgfxss ::n::,” Sine, square, t:i';ng,l:r.‘%ulse and ramp,

100 kHz-150MHz sinewave in 6 0.1 Wp-p squarewave Output: SmV-20Vp-p

::go.:rpmmo Vi to 35 MHz e e :I’(;F A0-1O.V eo'zgol lrequ:e:tgy\'lho 1000:1

i i)y 1 : hquency per Vims : 3
Ao modaon o Oupudemron: FUNCTION GEN/COUNTER

Audio output 1 kHz, 1 Vrms FG-2102AD $229.95

Generates signal same as FG-2100A
Frequency counter 4 digits
Feature TTL and CMOS output

SWEEP FUNCTION

GEN./COUNTER  $329.95
0.5Hz to 5 MHz in 7 ranges

Sweep: Linear 10:1/Log 10:1 20ms to 2s
AM Modulation o

Gated Burst, Voltage Control Generator

Output |mpedance 600 ohm

RF SIGNAL
GEN./COUNTER GEN./COUNTER
SG-4162 AD $229.95 AG-2603AD $229.95

Generates RF signal same as Generates audio signal same as
SG-41608 AG-2601A
Frequency counter 1Hz - 150 MHz  Frequency counter 1Hz-150MHz
for intemal and external source for intemnal and external sources :

s Generator Control Voltage & 6 digit counter
Sensitivity <50mV Sensitivity <S0mV 1Hz-10MHz for intemnal & external sources

ALFA E LECTRON'CS (800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE. 1 YEAR WARRANTY

741 Alexander Rd., Princeton, NJ 08540

AUDIO

FAX:(609) 520-2007

Visa, Master Card, American Express, COD, Purchase Order Welcome

CALL OR WRITE FOR FREE CATALOG AND BEST OFFER.
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Write in 91 on Reader Service Card.

WANTED: MEASURING & Test equip-
ment, microwave components, RF connec-
tors, etc. Top price paid! Write or FAX
you list to: Steigerwald GmbH,
Ungererstrasse 180, D-80805 Munich,
Germany. FAX 011-49-89-3615899.

FULL SPECTRUM ELECTROMAGNETIC
METER. New TriField meter independent-
ly reads AC electric fields, AC magnetic
fields and RF/microwave power density.
Makes a variety of field measurements:
Magnetic setting (.2-100 milligauss at
60Hz) measures magnetic background,
ground faults, high-field equipment, and
can identify which wire of a group is carry-
ing AC current. Electric setting (.5-100
kV/m at 60Hz) detects improper grounding,
fields around high voltage equipment,
VDTs, and fluorescent lights, and can dis-
tinguish hot v.s. ground wires by proximity.
RF/microwave setting (50MHz to 3GHz,
.01 to 1 mW/sq.cm) measures antenna
radiation patterns, leaky microwave ovens,
etc. The TriField meter is an analog-type
with 3 scales, 9V transistor battery includ-
ed. Electric & magnetic are omni-direc-
tional. 1 year warranty. $145. Price
includes delivery. Alphalab, Inc., 1280
South 300 West, Salt Lake City, UT
84101. Call for free literature on health
effects of electromagnetic fields. 1-800-
769-3754 or 801-487-9492.

TEKTRONIX TEST EQUIPMENT FOR
AUDIO, BROADCAST, VIDEO: AM 503 &
A6302 current probe & amplifier (to 5
A/div; DC to 50MHz) $890. FG 502 audio
to 11MHz funtion generator $275. FG 504
audio to 40MHz function generator, lin/log
sweep $750. PG 508 50MHz pulse gener-
ator (variable rise, fall times) $325. DM
502A auto-ranging multimeter $215. DA
4084 distortion analyzer (like AA 5001)
$1,250. 466 100MHz portable storage
oscilloscope $845. 485 350MHz portable
oscilloscope $795. 7633 100MHz storage
mainframe $475. 7A22 high-sensitivity dif-
ferential vertical amplifier $375. AM 502
high-sensitivity differential amplifier $375.
7854 400MHz oscilloscope mainframe:
digital storage, waveform processing,
GPIB $975. 7D20 digital storage plug-in:
cursor measurements, min/max envelop-
ing, signal averaging $825. 149A NTSC
generator $775. Excellent condition, with
warranty. Pepper Systems, 214-353-0257.

TEST EQUIPMENT Sale: Halycon 803B
Datalink ana, $300; Guildline 9936 voltage
calibration system, $1,000; Weksler
0811PU 7-day vacuum circular chart
recorder, 0-30” $150; Wayne Kerr B221,
Q221 Z bridge, $150; video research
AN/TNH-21 reel-to-reel tape recorder,
$200, digital VR160 color monitor, $150
(for digital equipment). A-Comm
Electronics, 7198 S. Quince St.,
Englewood, CO 80112. 303-290-8012,
303-290-8133 FAX.

NI-CD BATTERY analyzers: charge, dis-
charge, cycle and test. PC controlled using
serial port and DOS software. $289. PO
Box 672, London, ON N6A 4Y4. Lamantia
Products, 519-472-5566, FAX 519-472-
1702.

TEKTRONIX-TM, AM-502 $175; DC-501
opt 1 $175; DC-502 $200; DC-503A $225;
DC-504 $250; DC-505A $300; DD-501
$50, DM-505 $300; FG-504 $575; PG-501
$175; PG-502 $225; PG-506 $700, SC-
502 $275; SG-503 $550. SG-505 $150;
TM-501 $200, TM-5006 $475. Psitech
Plus. 707-745-4804, fax 707-747-5277.




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

EZ-EP DEVICE PROGRAMMER - $149.95 Electronic

INEXPENSIVE - Best programmer under $200 : J 2 A E 4

PORTABLE - Attaches to PC parallel port.
® Transmits at 143 MHz.
@ Up to 1/2 mile range.
@ Miniature photo battery
mounts right on circuit iz

FAST - Programs 27C010 in 23 seconds.
board. (Included with kit) @
® Amazing audio sensitivity, picks up 4

VERSATILE - Supports devices 2716 thru 27080 plus EE
and Flash to 32 pins. Reads and writes binary, ASCII hex, &

Intel Hex, and Motorola S formats. ‘

. 4 ®Sensitive 2 audio amplifier,

SERVICE - Information- and software updates via BBS or picks up at the level of a

voice. 30 day money back guarantee. Whisper. s sounds at the level of a whisper.
MICRO-MINIATURE FM TRANSMITTER | CRYSTAL CONTROLLED TRANSMITTER| SUPER SENSITIVE BUG DETECTOR
Including the battery, this is the Worlds smllw FM | This is the Worlds smallest crystal controlied FM | When the XBD200 intercepts a signal in the 1 to

® Includes miniature loud speaker for audio in-
dication of detected signals.

ADAPTERS for additional devices are available.

3526 Jasmine; Suite #4
Los Angeles, CA 90034

CA orders add 8.25% sales tax. Ground Shipping - $5.00 3 Day - $7.00
2nd Day Air- $10.00 Overnight - $15.00 COD $4.50

Voice: 9AM - 1PM M-S
BBS/FAX: other hours

Write in 112 on Reader Service Card.

TEKTRONIX 7000 SERIES VERTICAL
AMPLIFIERS: 7A13 105MHz differential
comparator (LED) $375. 7A18 75MHz
dual-trace $65; 7A18A (newer version)
$90; 7A18A/6 (with variable offset) $120.
7A22 1MHz high-sensitivity, differential
$375. 7A24 400MHz dual-trace $250.
7A26 200MHz dual-trace $135. 7A29
1000MHz single-trace $750. 7A42
350MHz 4-channel $595. Excellent condi-
tion! Other plug-ins, mainframes, package
discounts. Pepper Systems, 214-353-
0257.

FS73 SIGNAL Cube RF field strength
meter. Calibrated 1-100 MHz. Relative
readings to GHz range. Dipole antenna for
consistent readings. NYE Engineering, Inc.
4020 Galt Ocean Dr., Suite 606, Fort
Lauderdale, FL 33308. Tel. 305-566-3997,
FAX 305-537-3534, $169. Visa/Master
Card.

BIOMEDICAL TEST EQUIPMENT, new
and used. Test defibs, centrifuges, ESU,
IV-pumps and many others. Great deals in
all units. Thousands of medical electronic
and mechanical parts also available. Call
or fax requests today: JM Baragano
Biomedical 809-722-4007, FAX 809-722-
4491.

TEKTRONIX 7704A W/7A26, 7B71, 7B70
oscilloscope system, DC-200MHz, dual
trace, delayed sweep. Complete system!
$550. Tektronix 7704A w/2- 7A26, 7B85,
7B80 oscilloscope system DC-200MHz, 4
trace, delayed sweep. Complete system!
$750. Lambda LES-F-02-OV power supply,
0-18 VDC, 0-47.4A, CVCC, digital readout.
$250. Gelman HV power supply, 0-500
VDC, 125mA, dual meters. $100. Power
Designs 2K20 power supply, 0-2000 VDC,
20mA. $225. HP 6516A power supply, 0-
3000 VDC, 0-6 mA, $200. HP 6220B power
supply, 0-50 VDC @ 0.5A or 0-25 VDC @
1.0A, CVCC. $125. HP 6212A power supply,
0-100 VDC, 0-100 mA, CVCC. $45.
Videotek TSM-5A, NTSC waveform monitor.
$350. Videotek TSM-5, NTSC waveform
monitor. $250. 30 day guarantee. Visa/MC.
Lehman Scientific. 717-244-7540. Fax 717-
252-4266.

SPECTRUM ANALYZERS: TEKTRONIX
492-1-2-3 40GHz with mixers. Tektronix 491.
AlLtech 707 12GHz. HP 8553B 110MHz.
Guaranteed 90 days. Hamilton 619-439-
1345, 1-800-TO-BUY-TE.

SPECTRUM ANALYZERS FOR AUDIO,
BROADCAST, VIDEO: Tek 7L5/L3 spec-
trum analyzer, 20Hz-5MHz, digital storage
$1,500; with tracking generator $2,000.
HP 3580A spectrum analyzer, 5HZ
through 50KHz, 1HZ resolution bandwidth,
digital storage, adaptive sweep, tracking
generator $1,195 to $1,695. Anritsu
MS420B powerful spectrum/network ana-
lyzer, 10Hz through 30MHz, 3Hz resolution
bandwidth, digital storage, tracking gener-
ator $2,700. All in excellent condition. All
with warranty. Pepper Systems, 214-353-
0257.

WANTED: GENERAL RADIO TYPE 816
vacuum tube precision fork. Call Bill
Scolnik 1-800-634-7036 or Fax 1-800-788-
5005.

INSIDE SALES, test equipment, Colorado,
15 yrs. in calib. business, 900+ current
customers, rentals, used application solu-
lions to customer inquiries, base salary
olus commission, minimum experience ten
years, must know most HP, Tek, Fluke
aquipment. Fax resume to Bill @ IRL, 303-
469-5378.

LOW-COST AUTOMATIC wire & tubing
measure/cut machine, the Model PMC-110
oy Red Line Mfg., Co. 314-831-3014. FAX
314-831-3927.

Worlds smallest FM transmitter. Use with any FM
broadcast receiver. Easy to assemble, all chip com-
ponents are pre-assembled to the circuit board.

® Uninterrupted coverage of
800 to 950 MHz. >

800-950 MHz SCANNER CONVERTER

If your scanner can receive 400-550 MHz, just add|

RLCS00 KIT" e venpinns
XLC-MATCHING CASE SE

CA

FAX :

®No batteries required, powered
by phone line.

@ Up to 1/4 mile range.

Attach line
.inhoun‘:.m o

FM broadcast receiver. Easy to assemble, all chip

| |® Connects between
handset and phone.

® Not a kit, fully as-
| sembled.

3
VWICE CHANGING ACCESSORY
STOP THOSE ANNOYING TELEPHONE CALLS!

[®Built in output
level monitor for
quick and easy
tuning.

@ ideal for use with
personal

Ll

1 2
i@ stage audio
) wnﬂvﬂm .
N i F*ﬁs g oUp to 1 mile
o

EP-51 (8751,C51) $39.95 EP-PIC (16C5x,71,84) $49.95 transmitter. Use with any FM broadcast receiver. Transmits to any scanner type receiver. | 2,000 MHz range, it emits a grow! that increases to
EP-SOIC28 $49.95 EP-SEE (24xx,93xx Serial EE) $34.95 to assemble, uses pre-assembled circuit board. Easy to assemble, uses pre-assembled circuit board. | a high pitched squeal as the signal strength it
EP-11 (68HC11) $50.95  EP-16 (16bit EPROMSs) $49.95 XWB1000 E-Z KIT . XTL1000 E-Z KIT ................ 569.95 XBD200 (C) Kit ........

EP-55 (8755) $39.95 EP-49 (8741,42,48,49) $49.95 @ Smallest FM 1 it .

EP-PLCC32 $49.95 EP-PEEL(18v8,20g10,22v10)  $59.95 MARES | NS .Smaﬂe!dmnalm\slmleruny- ePawertii
M2L ELECTRONICS 310/837-7818 o Tunes 88:108 Mz

range
® Use with 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 whispe
and transmitting them to any FM broadcast receiver.

range. o r
[®Works with any FM broadcast receiver.
@ Operates from battery voltages of 3 to 18 Volts.
TRACKING TRANSMITTER

Measuring 0.7 by 2.4 inches, the XTR100 i ideal fo
I i bicycles, automo-|

any other telephone, enter a two digit security code,
and listen to all the sounds in your home . Automati-
cally tums on without ringing the bell, waits for code,

1-602-731-4748

ASK FOR FREE CATALOG OF OUR PRODUCTS

activated for one and a half

SEND MAIL ORDERS T0:
XANDI ELECTRONICS
BOX 25647

TEMPE, AZ 85285-5647,

Write in 88 on Reader Service Card.

SPE

S/A

Buying from the Best

NOBODY BEATS OUR PRICES

All makes and models ® Converters and Descramblers
S/A from 8500 and up e Stealth 1000-P Digital Descrambler
Professional Technical Support
IE.C.CABLE EHQ
A-SBOO-"7

Call for prices e All items ship UPS C.O.D.
Subject to availability. Anyone implying theft of cable services will be denied assistance.

WHO. '

Write in 94 on Reader Service Card.
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Rotary Encoders Help You
Program a Friendly
Spin-and-Grin Interface

A sad consequence of the digitization of elec-
tronics has been the gradual disappearance of
knobs. Digital equipment likes its input in terms of
digits, not twists of the wrist.

Knobs are elegant and intuitive. Twist clock-
wise and the parameter being controlled increas-
es; counter-clockwise and it decreases. Natural
as breathing. Thankfully, the user-interface used
by the largest number of people and requiring the
most precise and reflexive control, the steering
wheel of a car, is a big knob.

Knobs are battling back from the brink of
extinction, though, now that digital versions called
rotary encoders are being used in more designs.

In this month’s column, I'll show you a simple
method for converting the output of a standard
rotary encoder into data your Stamp can use.

In the second half of the column, I'll introduce
you to a technique for making tidy wiring har-
nesses that connect to those ubiquitous square
header posts (like the pins on the Stamp board).

Rotary Encoders

The rotary encoders we’re going to discuss
The sequence of bits appearing \
on the output phases of a rotary
-encoder tells the direction of rotation. |

-

1001

Phase 1 |I|||
Phase 2 Ill | I

|
}
|
|
|

at\oﬁs

today are properly known |
as ‘“incremental rotary
encoders.” There are

others known as
“absolute”
encoders. An

absolute encoder
outputs a binary
value that’s propor-
tional to the angle of
the shaft, much the
same as an analog pot's
resistance depends on its
shaft angle. The resolution of an
absolute encoder is a function of the
number of output bits: An eight-bit encoder |
breaks a full rotation (360 degrees) into 256 |
parts; 10 bits, 1024 parts; 12 bits, 4096 parts.
An incremental encoder is different. It has

only two output bits, regardless of its angular res- |

olution. As the shaft rotates, the bits change in

the sequence shown in Figure 1. The encoder’'s |
resolution determines how far you must turn the |
encoder shaft before there is a change in one of |
' Now the counter-clockwise sequence 01 11: 1

Given the output bits shown in the figure, it's |
fairly easy for a controller to figure out the direc- |
tion of the encoder shaft's rotation. Let's say that |
the bits are now 01 and they change to 00. Figure |
1 shows that as clockwise rotation. If the bits start |
| at 01 and change to 11, that's counterclockwise. |
So, one way to interpret the output from an |

the outputs.

encoder would be to look up the sequence in a
pair of tables. However, there’s an efficient short-
cut method using the exclusive-OR (XOR) opera-
tor (expressed as A
in PBASIC). XOR's
effect on bits can be
stated as, “If bit A or
bit B (but not both)
=1,thenbitC=1."
In table form:

A XOR B =
0”0

0> 1

120

121

XOR has quite
a few uses in pro-
gramming. Any bit
XORed with 1 is
inverted; bits
XORed with 0 are
unchanged. If two
bits are equal they
XOR to 0; if not
equal they XOR to
1

In the case of

Putting
the Spotlight on
BASIC Stamp Projects;
Hints, and Tips

by Scott Edwards

Rotary Encoder
(Digi-Key GH6102)

1k
(both) V+
pi

p2

Backpack-equipped LCD module ¢

¥
t

e s

the encoder sequence, it turns out that for any
given sequence, XORing the righthand bit of the
old value with the lefthand bit of the new value
tells you the direction of rotation. For example,
take the clockwise sequence 01 00: 1 XOR 0 = 1.

XOR 1 = 0. This relationship holds for any pair of
numbers in either direction.

Figure 2 and Listing 1 demonstrate how a
rotary encoder could be employed in a user-inter-
face application. | got the idea for it from one of
my customers. He used a Backpack-equipped
LCD to simulate a radio “bandspread” tuning dial.
Turn the encoder to the left and the display scrolls
to the left; turn it right, the display scrolls right. In
my customer’s application, the Stamp also updat-

Photo of the
rotary-encoder set-up.
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LISTING DEMONSTRATING
A ROTARY ENCODER

?

‘ to it serially.

SYMBOL old = b0
SYMBOL new = b1
SYMBOL directn = bit0
SYMBOL index1 = b2
SYMBOL index2 = b3
SYMBOL | = 254
SYMBOL LCD_cls = 1
SYMBOL left = 24
SYMBOL right =

50.......up to 70.
‘ Only the first 24 characters are initially

pause 1000

serout 0,n2400,(1,LCD_cls,l)

for index1 = 0 to 70 step 10

serout 0,n2400,(#index1)

for index2 = 1 to 8
serout 0,n2400,(“.”)
next

next

' copies the state of the bit.)
let new = pins & %11000000

start:

let old = new & %11000000
again:

let new = pins & %11000000
. if new = old then again
| let directn = bit6 * bit15
. if directn = 1 then CW
serout 0,n2400,(1,left,1)

‘ Program: Rotary.BAS (Read a rotary encoder and scroll a display)
’ This program demonstrates the use of a digital rotary encoder

‘ as a unique user-interface control. Turning the knob scrolls a

‘ virtual tuning dial displayed on an LCD. To keep the code and
‘ hardware as simple as possible, the LCD is equipped with an
“ LCD Serial Backpack, which interprets data and instructions sent

‘ Previous state of encoder bits.

‘ Current state of encoder bits.

‘ Direction of encoder travel; 1=CW.
‘ For/Next counter variable.

’ For/Next counter variable.

* Instruction-toggle for LCD.

* Clear-screen instruction for LCD.

* Scroll-left instruction for LCD.

* Scroll-right instruction for LCD.

‘ The program starts by printing a scale on the LCD screen.

‘ The LCD’s RAM can hold up to 80 characters and scroll them
* circularly across the display. The code below prints...
‘0 05520

* visible on the display, but turning the encoder knob scrolls
‘ them into view, like an old-fashioned radio tuning dial.

‘ Let LCD initialize.

‘ Clear LCD screen.

’ Scale: 0-70 (uses 80-char LCD RAM).
' Print number on the screen.

“Print Yaka ” between numbers.

‘ Before entering the main loop, the program stores the beginning
* state of the encoder bits into the variable ‘new.’ It ANDs the

‘ pins with %11000000 in order to strip off all bits except for !
‘6 and 7. (ANDing a bit with 0 always produces 0; ANDing with 1 i

‘ Mask off all but bits 6 & 7.

‘ Mask bits and copy new into old.

* Copy encoder bits to new.

‘ If no change, try again.

 XOR right bit of new w/left bit of old.
‘ If result = 1, encoder turned clockwise.
“ If result = 0, counterclock (scroll left).

handle.

goto start ‘ Do it again.
Cw:

serout 0,n2400,(1,right,1) * Clockwise (scroll right).
goto start ‘ Do it again.

ed a frequency synthesizer chip. This gave him |

knob-controlled tuning with the advantages of
digital control and display.

Figure 3 is a photo of my breadboard set-up.
| used an assembled Counterfeit kit (my Stamp-

compatible controller; see Sources) running at |

four times the normal Stamp speed (16 MHz).
This allowed the program to keep up with all but
the fastest spins of the dial. If the controller isn’t
fast enough to track every ftransition of the
encoder’s outputs, “slippage” errors occur; the
display gets out of sync with the knob. So speed
is important.

Because the Counterfeit was running at 16 |

MHz, all of its instructions were proportionately

accelerated. Although the program specifies |
2400 baud for serial output to the Backpack- |

equipped LCD, the actual baud rate is four times |

| that — 9600 baud. |

e installed a jumper on the
Backpack’s

header to set it for 9600 baud too.
Figure 3 also provides a nice introduction to

0.025" Socket Crimp Pins

Grasp the wire and socket,
using carrier-strip tab as a

Use the end of the tool and
gently pinch the ears to fit

Put the connector into the
tool with the ears facing into

the die. Squeeze hard.

baud-rate

this column’s second topic, making jumper wires |
for convenient breadboarding with the Stamp, |
Counterfeit, and accessories. Everything in the |

picture is hooked up with the kind of jumpers
described in the next section.

Making Connections

The Stamp, its cousin the Counterfeit, and
accessories like the Stretcher and Backpack, pro-
vide 0.025-inch square metal posts for making
connections to the outside world. I've slowly

become aware that most users aren’t quite sure |
what to do with these connectors, known as |
header stakes. They usually end up wire-wrap- |

ping to make their connections.

by ’

Done. Give the

bare-wire ears a final
crimp to ensure good ‘
contact, and break off I
the carrier-strip tab. t

tampmo
‘ble jumpers s easy
ste.p-éby-step prqcedure. 5 g ;

They also end up unwrapping old connec-
tions. And fixing bad connections.

There’s a better way. If you're willing to invest
$8.00 in a tool and a few bucks more in a supply
of connectors, you can make slick, secure jumper
wires and wiring harnesses.

Jameco (Sources) carries “female crimp pins”
that are designed to fit 0.025-inch header stakes.
The pins are stock number 100765 and cost a
dime apiece in quantities of 10 or more. These
pins are designed to fit into plastic housings to
make tidy, detachable wiring harnesses of the
sort you find inside PCs.

You can crimp these pin/sockets onto the
ends of 22, 24, or 26-gauge stranded hook-up
wire with the help of Jameco’s tool, stock number
99442 ($7.95). Here's how:

The crimp pins come attached to a ribbon of
metal called a carrier strip. Cut a one-pin section
from the end of this strip, leaving the pin attached
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Pl mare elbesinion on the BASIC Stamp, contact Paraliax Inc., 3805
Atherton Road #102. Racklin, CA 95765; phone (916) 624.8333; fax (916)
62(-8003 BBS (316) 524-7101‘ E-Mail lrxfo@parallaxinc com ;

For female header plns and the crimping tool discussed ln this colurnn,
get a catalog from Jameco Electronic Components, 1355 Shoreway Road,
. Belmont. 94002-4100‘ phone (800) 831-4242. :

The rota encoder used in this application is available from D i-Key,
701 Brooks Avenue South, PO. Box 677, Thief Rwer Falls, MN 56701-0677;
phone (800) 344-4539.

quesﬁons, suggestions, or :equestslar future Stamp Applications to:
Edwards Electronics, 964 Cactus Wren Lane, Sierra Vista, AZ
23; E-Mail (CompuServe)

at 72037 2612. lntemet 72037.2612@com| .com

Scott offers Stamp-related kit goodies, including the following:
The Counterfeit controller, a kit alternative to the BASIC Stamp, is $29.00.
Double- and quad-speed options are $2.00 and $4.00, respectively. The
Counterfeit Development System, required to program Counterfeits (also for
programming original BASIC Stamps, like the BS1C) is $69.00 and includes
a 150-page manual, downloading cable kit, Parallax software, and one
Counterfeit controller kit. All Counterfeit hardware and software is 100-per-
cent compatible with the BS1 and original BASIC Stamp.

The LCD Serial Backpack is a tiny daughterboard that attaches to one-
and two-line LCDs to convert their fussy parallel interface to Stamp-compati-
ble serial at 2400 or 9600 baud. The assembled Backpack is $29.00; with a

reinstalled 16x1 LCD, $40.00; or with the 2x24 LCD shown in the photo,
50.00.

80......'......“.’.Q.....O...Q.

Prices are postpaid (express shipping and CODs extra). Visa,
MasterCard, American Express accepted for phone/fax orders. POs accepted
on approved credit. Personal checks, money orders welcome for orders by

LOWEST SCGOPE PRIC
GUARANTEED!!!

J§= BKeRECISON KENWOOD INSTEK

PRINT =

Products International

Model 2120 Model CS-4025
REG. $549.00 REG. $559.00 REG. $499.00
SALE $389.95 SALE $389.95 SALE $389.95

84 PAGE CATALOG!!!
Call today for your free copy
of our test & measurement
equipment catalog!

Wiodel 05-6228

800-638-2020

C = SOl

8931 Brookville Road, Silver Spring, MD, 20910 * 800-638-2020 * 301-587-7824 * 24 Hour TOLL FREE FAX 800-545-0058

Write in 98 on Reader Service Card.




CELLULAR EXTENTIONS

WE HAVE EVERYTHING!

Programming Equipment:
Copycats (Programs in 5 Seconds)
ESN Programmers

Loaders

Software & Cables
NAM Readers and D.D.L.'s
MPC, AMPS & ETACS

ulable for the Following

MOTOROLA « MOTOROLA DIGITALS
ERICSSON « SONY * UNIDEN « DIAMOND TEL « PANASONIC *
AUDIOVOX e« AT&T « JVC « PIONEER * TANDY * NOKIA « GE

CELTEK

* sold to Qualified Buyers Only!
Warning: Cellular Phone Fraud is a Federal and Local Crime : Title 18-1029

Write in 101 on Reader Service Card.

| #80 TEST EQUIPMENT cont. |

TEST EQUIPMENT, ETC: HP 8112A
50MHz programmable pulse generator
$3,300. HP 8350B sweeper mainframe
$4,300. HP 11869A 86200-series plug-in
adapter for 8350B $375. HP 214B high-
power pulse generator $1,650. HP 75808
8-pen drafting plotter, sizes A-D $1,475.
Fluke 540B thermal transfer standard
$1,500. Tek 1105 portable battery-operat-
ed inverter, for 465, 475 efc. scopes, and
TM 500 series mainframes $195. Tek
390AD dual-channel waveform digitizer
$600. HP 6002A autoranging 200 watt
power supply $750. HP 6227B 0-25V 0-
2.0A dual tracking lab power supply $475.
HP 6443B 0-120V 0-2.5A power supply
$450. Kikusui PLZ 300W electronic load
$600. HP 8405A vector voltmeter $395.
HP 8015A 50MHz pulse generator $425.
HP 8016A 50MHz 9-channel ECL/TTL
-word generator $400. GR 1689 LCR meter
$2,400. HP 59401A bus system analyzer
for GPIB $675. Excellent condition! All with
warranty. Pepper Systems, 214-353-0257.

TEK 485 300MHz scope $595, 7704A $190,
7D15 counter $175, 191 100MHz sig. gener-
ator $95. 714-495-8649 evenings.

(Quick & Easy to Use!)

Brands:

lope for list. VISA and MasterCard accept-

* NEC « MITSUBISHI -

(916) 393-2756

HP PLOTTERS: HP 7044A, XY with
sweep, $400; 7045A, $400; 70458, $400,
HP 7225A XY HPIB, $150, 7225A, RS232,
$150; HP 7225B, HPIB, $150; HP 7470A 6
pen with HPIB, $200; 7470A RS232 $200;
7440A, RS232 8 pen, $200; HP 7475A 6
pen plotter RS232, $200; HP 7475A,
HPIB, $250; HP 9872A 4 pen plotter,
$250; 9872S, $300. A-Comm Electronics,
303-290-8012, 303-290-8133 FAX.

FEITEK PROVIDES repair, calibration and
certification on many makes of test equip-.
ment. We also have a large selection of
used equipment. Send large SASE enve-

ed. Feitek Inc., 2752 Walton Road, St.
Louis, MO 63114, 314-423-1770.

TEST EQUIPMENT Sale: Tektronix 7904
500MHz frame, $400; 7A13, $300; 7A22,
$300; HP 3497A data acquisition control
unit, $450; HP 3466A DVM, $250; HP
4204A oscillator, $250; HP 3762A data
gen., $800; HP 3964A 3 channel data
recorder, $650; HP 5340A, $1,000; HP
618C, $300; HP 7562A log converter,
$200; HP 7561A, $100; HP 789C, $150;
HP 35601A, spec. ana. interface, $400. A-
Comm Electronics, 303-290-8012.

141T COMPUTER INTERFACE. All
cables. Windows software included, just
connect to PC parallel port and modernize
your 141T spectrum analyzer. Multiple
traces, digital average, max hold, normal-
ize, markers, graph, numeric listing, etc.
Print and plot to any Windows printer or
plotter. Save traces and setup to disk.
Click and drag to alter the screen layout.
Export graph to word processors, and
more. $169, requires Windows 3.1.
Innovation First, PO Box 221, Mason, OH
45040, 513-459-7070.

AFFORDABLE HP power sensor repair!
For example most HP 8481As repaired for
$195. Call or write for information and pric-
ing. Willamette RF, Inc, PO Box 1599,
Corvallis, OR 97339. Phone 503-754-
7226, FAX 503-753-4629.

CASH FOR your microscopes. | need your
scopeheads, eyepieces, light sources,
StereoZoom prefered. Brian 6-9PM PST or
LVE/MSG 909-359-8368.

TEKTRONIX CFG-243, 3 MHz function
generator new, $350. TDR 1503, as new,
calibrated with manual $1,950. 1502 with
strip chart recorder, needs battery $1,350.
Psitech Plus, 707-745-4804, fax 707-747-
5277.

DORIC 400A TEMP METERS TC types J-
K&T, ranges as low as —325°F and high as
+2500°F. Most are within 1°F full range.
Some with 4-1/2 dig., 5 or 10 inputs, con-
trol -out, etc. Prices from $80 including
shipping. 310-867-2654.

GABLE TV

Descrambler Kits

CALL TOLL FREE 1-800-886-8699

Write in 61 on Reader Service Card.

PHELPS INSTRUMENTS » 2631 Hillside Ave. = Norco, CA 91760 = 809-279-7347

Arbiter 1040A, Meter calibrator, AC/DC/Voltage/Current $1,200.00
Bafco 911A, F y

Ball Efratom FRK-C2, <4x10-11 $650.00
Ballantine 1627A, Scope Calib, wuhacc heads& $1,200.00
Boonton 92B, RF millivolt meter with probe kit $350.00
Byrd 4381, RF power $250.00
Createc SC01, Scope meter 2 ch, 0-20 MHz digital storage 4

Exact 627, Function generator MHz-13 MHz, 100mv-10V, digital. $250.

Fluke 27FM, Digital
Fluke 3328, DC voltage

Fluke 335A, DC voltage 0-1100 VDC $800.00
Fluke 515A, Portable cali AC/DC/ohms. $800.00
Fluke 5200A, F AC voltage $1,600.00
Fluke 750A, divider.

Fluke 760A, Meter

Fluke A90, Current shunt

General Radio 1422CB, Precision capacitor 50-1100 PF ...

Gould 3150, Scope, 150 MHz 4 ch. CRT readout, cursors ..
i 9154D, cell

Hitachi V-209, Portable battery powered scope, 20 MHZ ...............ccocccumemimniniensnnsnnes
HP 1725A, Scope, 275 MHz, dual trace.

HP 1741A, Scope, 1ODMH1 dunlnaca storage
HP 33308,
HP 3455A, High
HP 3570A, Tracking receiver.

HP 3575A, Phase gain meter, option 01
HP 3586C, Selective level meter, 50 ohm
HP 432A, Power meter with 478A mount, 10 MHz-10 GHz-
HP 435A, Power meter with 8481A sensor, 10 MHZ-18 MHz...
HP 461, Amplifier 40 dB, 150 MHz.
HP 466A, AC amplifier 5 Hz-2 MHz
HP 478A, Thermistor mount 10 MHz-10 GHz

6.5 digit

Krause Storke 5000, Sweeper, 500-1000 MHz
Krohn-Hite 3550, Filter .1 Hz-200 KHz; LP, HP, B, BR.
Marconi TF2015/2, Signal generator, 10-520 MHz; AM, FM, Mod ...
Phillips 3211, Scope, 15 MHz, 2 ch.
Polarad 1207, Signal source 3.8-8 .2 GHz

Polarad 640C-1, Spectrum analyzer .003-18 GHz, digital storage..................cc....... $1,500.00
Polarad SPNH, Generator 20 Hz-20 KHz $450.00
Racal Dana 1992/04A, Universal counter DC-1300 MHZ............cooooviemmonnoemrnnssninsend $395.00
Schiumberger SI-1253, Gain phase meter $1,000.00
TEK 1502, TDR cable tester 0-2000 ft. $1,495.00
TEK 1503, TDR cable tester 0-50,000 ft. $1,295.00
TEK 422, Scope, portable, 2 ch. 15 MHz $100.00
TEK 464, Scope 100 MHz dual trace, storage $500.00
TEK 465, Scope 100 MHz dual trace $400.00
TEK 465M, 100 MHz dual trace $350.00
TEK 475, Scope, 200 MHz dual trace $450.00
TEK 491, Spectrum analyzer 10 MHz-12.4 GHz. $600.00

TEK 492, SpnununamryzorSOKHzm GH: opt123

TEK DC502/01, Frequency counter 10 Hz-550 MHz, TM500 .....
'IEK DC503, Universal counter timer TM500.

TEK DM501A, Digital multimeter TM500 sys 4.5 digit
TEK DM502, Multimeter TM500 modular system
TEK P6016, Current probe, with type 131 amp.

TEK P6045, FET active probe

TEK P6201, FET probe 900 MHz (set in boxX unused)............cccceueuiierrnnssnnssssrnsenind

HP 5024A, Logic, current tracer, pulser probe set
HP 5314A, Universal counter, 10 Hz-100 MHz

HP 5326A, Ti
HP 652A, Test oscillator 10 Hz-10 MHz with mon

TEK P6430, Tolwomwnpmbos DM-44 DM502
TEK S3A,
TEK S5, head

TEK SC501, 5 MHz scope TM500.

TM500.
TEK TR-503, Tracking generator 1-1800 MHz for 482,46
1002, Sweep, signal 0-500 MHz
114,

Sweep
Wavetek 142, HF VCG
144, HFsmpgsnorabr R ] ) e S T R L e

HP 69208, Meter calibrator 1000V

HP 745A, AC calibrator .1mV-110V, 10 Hz- 110 KH1

HP 8445A, Sp

HP anwuruﬁsymm 1 KC-110 MHz
HP 8557A/182T, .01-350 M

HP 8559A/180TR 10 MH1-2| GHz

HP 8601A, Signal per, .1-110 MHz

HP 8614A, Signal .8-2.4 GHz.

HP 8616A, Signal 1.8-4.5 GHz; AMJF

HP 8620C, mainframe

Wavetek 145, 20 MHz p
Wavetek 185, Lmllogmopgmemtor i e SRS S SR

Write in 99 on Reader Service Card.
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PORTABLE OSCILLOSCOPES. Tek
465B/DM44 $600. Tek TM515 with
SC502, DM502, DC5Q4, FG502 plug-ins
$1,400. Tek 7603 with 7A26 (2), 7B53A
plug-ins $550. Tek 7613 with AM656/U,
7A19, TD1085/U plug-ins $500. All nice
condition. Eves. EST 407-622-7041.

RANK BROTHERS Microelectro Phoresis
Apparatus MKII, $2,495. Dexis 612-944-
7670.

FLUKE 515A portable calibrator $1,850.
HP 8004A 10MHz pulse generator $185.
HP 8002A 10MHz pulse generator rise/fall
var. $185. GenRad. 1608-A impedance
bridge 0.05% acc. for L, C, R, G measure-
ment $850. Calibration extra. Call Sampat,

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

HEWLETT PACKARD 182T/8558
1500MHz Spectrum analyzer $1,300, HP
1603D logic analyzer with probes $900,
Boonton 42BD power meters with sensors
$225 716-661-9964 or home 716-763-
9104.

THERMOCOUPLE PROBES. Stainless
1/8” x 8” with TC connector Type E (35
pes). Also J-K-T PRT-Thermistor probes
1/16" to 1/4” dia. up to 6 ft. long. TC con-
nectors in industrial and miniature sizes
wire and accessories. 310-867-2654.

WANTED: SENCORE used inductor
testers, models YF-33, LC75, LC76, LC77,
LC101. Jeffrey Race FAX 617-623-1882.

EQUIPMENT MANUALS we have 1000's
of service and operators manuals for all
types of test and measurement equipment
from 1950 to present. All test equipment
manufacturers are represented. Call, write,
or fax your want list. Please include mfg.'s
manual P/N unit serial no’s if known.
Manuals Plus, Box 937, Spanaway, WA
98387. 206-531-8031 or FAX 206-536-
1121.

WEINSCHEL ENGINEERING RF plug-in
2-4 GHz model 432AP-1. $400 Aptec, PO
Box 101, El Segundo, CA 90245-0101.
310-640-7262.

Tel. 310-988-0277, Fax 310-988-0476.

Nearly complete
case for SCSI
device.
Includes

40 watt
power supply 3
(5 Vdc @ 3 amps,
12 Vdc @ 2 amps)
with cooling fan, power switch, fuse holder,

dard 50 pin SCSI interface jacks, molex-type
power connectors, interior cable with 50 pin
socket connector and interior mounting rails.
Front face plate is an aftermarket piece that
doesn’t quite go with the box but serves the
purpose pretty well. Absent from the case is

position in the chain. This can be easily

CAT# SJ-1). Also not included is a standard
IEC power cord (our CAT# LCAC-60).
Off-white case is

| 14.25" X 7.38" X 3.26" $1 95
and has a folding handle each

for easy carrying.
CAT# SCSH1
30’ CABLE

Originally
made to
connect Digital Audio Tape
machine to a remote con- Y8
troller, this “snake” cable con- N
sists of four separate 9 conductor

Each end of each smaller cable is terminated
with DB-9P connectors. The cable is well-
made and quite flexible for its size. Snake
cable nominal O.D. is 0.52". Interior cable

re-moved if only the 9 conductor cable is

hold-downs. If you are using 50
multiconductor shielded et

cable this is a great deal each
CAT# CBL-3 2 for $10.00

ORDER TOLL FREE
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LED socket, power input receptacle, two stan-

the switch in back which specifies the device’s

bypassed with a few 0.1” shorting jumpers (our

plus drain wire, foil-shielded cables in one jack-
et. The conductors are stranded 24 AWG wire.

0.D. is 0.15". The outer jacket can be slit and

required. DB-9 connectors include thumbscrew

SPECIAL PURCHASE!
PORTABLE STEREO

SPEAKERS

2" X 3” full range
portable stereo
speaker system.
8 ohm imped-
ance, 2 watts
input power.
Frequency
response 100-20
Khz. 3’ cord with 3.5 mm stereo

plug. Ideal for use with “Walkman” style stereos
and CD players or later model computer systems

with stereo audio outputs. 00
Taupe with gray grill. e
CAT# SK-020 SoLEAE

MERCURY TILT SWITCH

1@ SPST mercury tilt switch.
Gilass bulb is 0.25 “dia. X

0.67” long. Circuit is closed in 00
vertical position. Rated 750 ma. $ | ==
CAT# MS-15 each

720K 3.5” INTERNAL
FLOPPY DRIVE

Sony # MP-F11W-2Z
Brand new 720 KB floppy
drives. Built for an OEM
product, these are, in
every way, compatible j
with PC/XT/AT com- "
puters except that the
faceplate is slightly larger
than those on exact replacements. The face-
plate size on these is 4.04” X 1.23". (Normal
size is 4” X 1”). The faceplate is removable
and can be trimmed if desired. In some cases
it may work without trimming. Also, we have
found that, when used in 5.25" bays with the
adapter kit below, the adapter can easily be
modified to accommodate the unit. Because of

this slight inconvenience, we $ 1 4 m

are selling these drives at an
each

incredibly low price.
10 for $120.00

CAT# MPF-11SF
INSTALLATION KIT for MPF-11SF

allows for installation into 5.25” drive bays.
Simply cut and remove three plastic gussets to

ALL ELECTRONICS CORP.

VAN NUYS, CA 91408-0567
NO MINIMUM ORDER « All Orders Can Be Charged to Visa, Mastercard or Discover * Checks and Money Orders

Accepted by Mail » Orders Delivered in the State of California must include California State Sales Tax « NO C.0.D
+ Shipping and Handling $5.00 for the 48 Continental United States - ALL OTHERS including Alaska, Hawaii, P.R. and -!
Canada Must Pay Full Shipping * Quantities Limited * Prices Subject to change without notice.

install. CAT# FDD-3.5 $3.50 each

MAIL ORDERS TO:

P.O. BOX 567

other hi-torque applications. 175 RPM @ 12
Vdc, 1.5 amps (no load). Works well from 6
to 24 Vdc. 10mm diameter X 15mm long dual
flatted threaded shaft (thread pitch 1mm).
Overall dimensions: 6.5” long X 2.75" X 3.5".
7" wire leads with
molex-type connector.

CAT# DCM-61

High-resolution, ultra-compact &
pc board CCD camera. 1.58" X
1.79" X 0.64".

Equipped with pinhole lens which can view
objects from 2" to infinity in extremely low light
(.5 Lux @ F 1.8). Infrared sensitive - works in
total darkness with an infrared light source.
Auto-iris for automatic light compensation. 18”
shielded cable with RCA plug for video output.
20" cable with co-ax DC power plug (2.1mm
center positive) 12vdc
@ 150 ma. operation.

CAT# VC-200P
B/W CAMERA with AUDIO

Above camera with electret mike, audio board
and 20" audio output cable with RCA plug.
Same dimensions as above, but audio board
adds 0.2" thickness
to the assembly.

CAT# VC-200PA
urchase EXCESS INVENTORIES... Call,

1-800-826-5432

E-MAIL allcorp@allcorp.com
FAX (818) 781-2653
INFO (818) 904-0524

INTERNET USERS!

Visit Our Web Site..
http://www.allcorp.com/allcorp/

12 Vdc GEAR MOTOR

ASMO brand

12 Vdc, reversible
gear-head motor.

Right-angle

windows, sun-roofs etc.
Great for robotics, winches and

s17%,

MINIATURE BLACK AN
WHITE CAMERAS

s159%,

s169%,

Write or Fax YOUR LIST.

Write in 102 on Reader Service Card.

RF EQUIPMENT: HP 5342A/1 18GHz
microwave counter (oven time base)
$2,220. Tek TR 503 .1 to 1800MHz track-
ing generator, calibrated $1,400. HP
3403C/3,6 true RMS digital voltmeter (DC-
100MHz, autoranging, remote control, dB
display) $375. HP 8660C/005, 100 synthe-
sized signal generator mainframe $1,700.
HP 86222B .01 to 2.4GHz sweep oscillator
plug-in $1,600. HP 8505A RF network
analyzer .5 to 1300MHz, 100dB dynamic
range, with phase-lock option 005 and HP
8501A storage normalizer. Bright CRT.
$3,700. Tek P6201 900MHz active probe
$350. Excellent condition, with warranty.
Pepper System, 214-353-0257.

TEKTRONIX ACCESSORIES 7A15AN,
7A18 $50 ea., 7A19, $175; 7A13 $115;
7A22 $225; 7A26 $75; 7B50 & 7B50A,
$115 ea.; 7B53A, $95; 7B70 $75; 7B71
$75; 7880 $100; 7B85 $135; 7D11 $150
7D12 $100; 7D15 $200; 7S12 $200; S-53
$125; S-2 $85. S-3A $100, S-4 $155; S-6
$255; working scopes at affordable price,
575 curve tracer excellent condition, $150.
TEK 7603 bright CRT with 7A16A, 7A18 &
7B53A $365. 7904, 7A26, 7B53, 7B80,
7B85 $675 with warranty. 465M $400;
475A, manual probes & 213 scope cart
$775 1360P programmable switch, as
new, $200. DC-501A opt 1 $150; DC-505A
$195; DD-501 $45. PG-501 $150 TM-
System, TM503, DM502A, DC503, PS501-
1 $685 offers. Psitech Plus, 707-745-
4804, fax 707-747-5277.

HP 3320B frequency synthesizer opt 4
$365. Dexis, 612-944-7670.

HP TEST Equipment, HP 432A, cable and
mount power meter, $300, opt 01, $350;
HP 8411A opt 018, $500; HP 8555A,
$900; 8554B, $600; 141T, $500; 8552B,
$700; 8553B, $500, 8556A, $500; HP
8698B, $300, HP 8660A, $600; HP 8709A
syncronizer, $200; HP 8731B pin modula-
tor .8-2.4 GHz, $200; HP 8755A swept
ana, $200 HP 626A sig. gen. 10-15 GHz,
$250, HP 628A sig. gen. 15-21 GHz, $250;
HP 200CA, $80; HP 200 CD, $125; HP
651A, $150; HP 651B, $200; HP 653A,
$200; HP 654A, $200, HP 8403A modula-
tor, $150; HP 8405A vector Z meter, $550;
HP 4800A Z meter, $550; HP 8407A net-
work ana, $400. Send for test equipment
sales list. A-Comm Electronics, 7198 S.
Quince St, Englewood, CO 80112. 303-
290-8012, 303-290-8133 FAX.

HP 5328A univ. counter opt 010/041/021
$995. Dexis, 512-944-7670.

HP 8411A harmonic frequency converter
opt 018 (.11-18GHz) $275, HP 3330B auto
frequency synthesizers $400 pair, Anritsu
MEB45A microwave radio test set sending
display and RF power head $1,800,
Kikusui COS6100M oscilloscope 100MHz
5 channel $350, Systron Donner 4020A
digital power meter $400, and more. 303-
678-5012, after 5 pm MST.

WANTED: GENERAL radio RLC bridge
1683 C-divider board or complete non-
working unit. Also, wanted plug-in oscilla-
tor to 1GHz for Telonic SM-2000. Phone
Bud mornings PDT, 510-439-7143.

SPECTRUM ANALYZER 0.01-14GHz. HP
141T, HP 8552B, HP 8555A. $1,800. HP
8555A plug-in $900. Logic Analyzer HP
1630D $800. Frequency synthesizer HP
3325A w/HV Option $1,950. 5 Volt 65Amp
New Power Supplies $65. Voice/FAX 407-
321-4567. Leave massage.

TEK PATTERN generator 067-1039-01
$475. Adret Electronics signal generator
7100D $975. Systron Donner precision DC
voltage source M107 $450. Eaton noise
gain analyzer 2075 $2,000. HP 86290B
86200 sweep generator $1,300. Wavetek
sweep oscillator 1001 $150. 714-441-1002
Tel, 714-441-1214 (Fax).




irst, we found that it was easier to fabricate the
F‘l;gettection Mass (see Figure 1 and the drawings from

last month’s column) from a combination of old bar-
bell weights and concrete.

Three five-pound, plastic covered weights were first
glued together using a cyanoacrylate superglue, then the
heavy-duty music wire is crimped at the end, and con-
crete was poured into the hole through the center of the
weights, and thus secured the wire into the assembly.

This turned out better than the concrete ball alone,
which is difficult to form into a sphere, and thus will try
and bend the 1/8" music wire. While super-strong and
simultaneously flexible, the wire will bend and be ruined
if the mass tilts awry; the whole thing is necessarily top-
heavy, anyway. Spurious vibrations seem to be a prob-
lem with this experimental set-up. But such problems are
expected to arise with any new experiment. Several
types of vibrations have been identified as interfering
with the clarity of the gravity detection results. Or, to put
the definition of gravity more accurately: the effects of
masses upon the curvature of spacetime and each other,
which produces the phenomenon we humans have nick-
named gravity. Those problems are identified as thus:

1. Local vibration effects such as passing cars, our
“company cats” which are pets that serve to eliminate
rodents (when they are not doing so, they chase each
other noisily around) and surprisingly, the two vibrator
type airpumps which run the filters on our salt and
freshwater fishtanks!

2. Wind on the structure of the building (only 2.5

|

Mass, made from
barbell weights
and concrete

m_usic
wire

concrete base

Sorbothane pads —
1 of 4 shown

stories, and it has a definite effect).

3. Anything electrical that turns on or
off. Air conditioners, the refrigerator, or the
processing equipment for various things in
the works, like PC board fabrications; even
the PC'’s printer will disrupt the experiment
at their own mechanical will.

4. Walking around the experiment
(vibration) or disrupting it because of the
airflow generated by bringing the experi-
menter’s body too close, too fast, and gen-
erating a small draft that will deflect the
Gravity Detector’s sensor.

5. There may be an effect from that
old Moon! This is exciting, as once the
above bugs are worked out of the system, |
really look forward to putting the chart
recorder on super-slow mode, and see if
there is a quantifiable effect upon the small
sensor mass of the Gravity Detector. One
may have to locate it in an isolated area
though, to avoid the above effects one
through four. We shall see.

To help eliminate these experimental
problems, first off I spoke with a profession-
al friend who is an expert in Holography —
the science of creating three-dimensional W1
pictures using a laser and specific optical

[>
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techniques. He suggested several vibration-
reducing techniques that will help clarify the results of our
experiment. One is the attachment of Sorbothane pads
on the base of the experiment. This is sketched in Figure
1, too. Sorbothane is a plastic that mimics the elasticity
of human skin, and thus is a good vibration damper. But
until those pads arrive and we have a chance to try them,
it will be next month before we get a clear-cut look at
how the Laser Gravity Detector will work.

Cosmological and Relic Gravitational Waves

Einstein predicted in his revolutionary Theory of
Relativity that gravity was an effect from mass, no mat-
ter how small or big, bending the ‘fabric’ of a four-
dimensional element he called the “Space-Time
Continuum.” This is a fascinating subject if you look into
it with moderate perseverence. Learning his theory
changes the way us humans normally think about such
matters in our usual three-dimensional geometric man-
ner, and {1}translates that way of thinking.

As best that Einstein could relate, he leads us into a
quantified description of the strangeness of the universe
we live in; and thus elevates our consciousness in the
process. Interesting, his theory is almost a hundred years
old. Cosmological gravity waves are the ones that should
happen when an event occurs with sufficient violence or
power that we can detect on earth. Orbiting massive
objects, coalescing stars, exploding stars called Novas or
Supernovas, orbiting neutron stars (or ones that collide
with themselves) or other celestial objects of sufficient
mass, all theoretically can be detected.

The final and most powerful player in this cosmic
(as being different from relic) game of gravitational music-
making could be the black holes. Objects once believed
to be just theoretical possibilities, recent discoveries have
indicated that such objects may indeed exist, although at
distances too great to consider sending a robot space
probe to investigate them. Unless we develop near-light
speed space drive technologies and have a thousand or
more years of patience span! But theories and observa-
tions suggest that these objects — perhaps the size of
Manhattan Island or even as small as a freight train
(albeit they will always be a perfect sphere because of
the smoothing effect of the incredible gravitational com-

pressive force) may harbor in this small volume the
weight of our sun or greater! Such objects could generate
waves detectable here on earth despite great distances.

Relic gravitational waves may be the result of the
incidences that occured during the “Big Bang” — which
is now called The Standard Cosmological Model, indi-
cating its acceptance by the scientific community as the
best theory describing the beginning of the universe. The
SCM has been verified by several kinds of instrumenta-
tional observations and numerous mathematical calcula-
tions. Relic gravitational waves may be detectable by sen-
sitive space-based laser detection instruments.

One wonders what may transpire in the next hun-
dred years, and perhaps the laser will be an apex instru-
mental tool in this quest; it would certainly appear likely
at this juncture, as the laser’s influence is ubiquitous in
many other forms of theoretical and certainly practical
industrial usages and may follow suit in this arena.

Let us describe a Gravity Wave Detector next. Our
home-brew instrumentation cannot hope to be capable
of detecting such waves, as they are so small in intensity,
but we can take a journey in our minds and see what the
scientific community is doing with actual and proposed
detectors that are a great deal more powerful.

The Strange Universe and Gravity Waves

Everyday intuition does not prepare us for cosmo-
logical/physical events such as absolute zero, the total
vacuum at the Moon’s surface, or the incredible, tens-of-
thousands of degrees of heat at the surface of the Sun.
Yet those extreme elements exist in nature, just as cer-
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tainly as the placidity of a summer Hawaiian day is con-
trasted sharply by the nightmare of the occasional power-
ful hurricane hitting those islands. The philosophical
upshot is this: To grasp the counter-intuitive aspects of
nature (and science, which is the logical discovery and
quantification of natural laws), one has to “disconnect”
from everyday reality . . . to a rational point. That is, dis-
connect surely, but not lose the perspective or duties of
the everyday.

Gravitational Waves and Mass Effects

Figure 2 shows three examples of celestial bodies
orbiting each other, and this author’s imaginary concept
of how a gravitational wave MIGHT appear in each case,
presuming you could quantify them like a trace upon an
oscilloscope screen. In actuality, we don’t know how
these waves will really appear, because we haven’t been
able to reliably sense them yet. That is probably the
result of part technical and part insurmountable inherent
difficulties, the latter of which is because of the constant
mechanical instability of this planet’s surface. Micro-
tremors of any kind, whether generated by humans, the
earth, or cats, will affect any sensitive instrument with
“background” noises, whose tendency is to swamp the
desired data the instrument is designed to gather with

SOURCES
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EXPERIMENTER

undesirable signals.

There are three types of simple celestial interactions
shown in Figure 2: A, B, and C. The masses are identi-
fied by M1, M2, etc., depending upon how many there
are. Of course, in the real world, there are celestial sys-
tems much more complicated than in this diagram; con-
sidering we have nine planets revolving around just our
sun alone, with a total of an additional 61 moons,
according to the latest data I have. Probably several other
small moons exist we haven't discovered yet. So the geo-
metric and gravitational picture can become complex
indeed.

Yet, this leads to remarkable propositions; I recall a
newspaper story describing an astronomer claiming to
have discovered a planet orbiting a distant star with
something on the order of 50 times the mass of Jupiter!
Such mass can, under the right density and elemental
make-up conditions, become a shining star eventually by
virtue of the natural physical laws governing its destiny.
And one day, we may be able to directly detect these
giant planets using a gravitational wave detector array.

But we can guess about the nature of these waves.
There are bound to be several types of gravitational
waves whose type varies in frequency, waveshape, and
intensity. All will move at the speed of light. Since the
celestial objects generating these waves are of different

 topics, laser information. Georgia area code.

Parameters: 9600 baud, N81. Acoessable 24 hours a
day by calling (404) 466-3932.
Herbach & Rademann,

P.O. Box 122, 17 Canal
ques-  Street, Bristol, PA 19007. Ph: (215) 788—5583 FAX:
(215) 788-9577
menter

character, so will be the waves too. Figure 2A shows two
bodies orbiting each other whose masses are similar.

The Center Of Mass — CM — is equidistant between the
two bodies, M1 and M2, and labelled as a common cen-
ter of mass. Gravitational waves created by the orbiting
masses will probably assume the shape of a sinewave,
shown in W1. Again, we have to stress that the extreme
distance of such bodies results in little signals available
for our detection.

Figure 2B shows a big mass, M1, orbited by a small
mass, M2. The center of mass will be closer to M1, as
indicated by the point CM2, the juncture of which the
gravitational pulls of these two'bodies are equal. The
wave may be similar to Figure 2A, but the waveshape
will be smaller, as shown in W2, because the summed
involved masses are less.

Figure 2C shows two bodies orbiting a central, mas-
sive object. M2 is presumed to be equal to M3 in
weight, but the difference is the distance at which they
orbit M1. Then, we find the wave shape is interactionary
between the three masses, and perhaps will look some-
thing like the wave shown in W3.

The center of masses are where the gravitational
pulls of the two orbiting objects relative to the central
mass are labelled CM2 and CM3, respectively.

We also have to consider that there is an attraction
between M2 and M3, because nothing can stop the
attraction of gravity; it will go right through any mass
because of its character.

Some of you may remember the science-fiction
writer H.G. Well’s imaginary gravity-insulating substance
“Cavorite” and the movie that was later based on his
popular story. Cavorite was supposed to insulate his
hero’s moon-bound spaceship from the effects of gravity,
and by opening and closing various control surfaces on
the craft, enable its control and propulsion throughout
space. Well, there isn't any gravity-insulating substance
around, that is a physical scientific impossibility. Gravity
indeed goes through everything.

E
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_Byron Originals, Inc., PO. Be«279 Ida Grove, 1A
51445, Ph: {712) 364«32»65, FAX (712) 364-3901. Giant
scale models. Beautiful ones!

is..ymmsm 425, Lockport, NY 14095- |
mmmpmmcwogsmo :

1431 Chaffee Dr., Suite #3,
lwﬂe,%c&?(.m 264-2488. Rubberpan—
aedscal&&hlogszoo free with order.

Mﬂoﬂw 1520 “B” Corona Drive, Lake Havasu -
City, AZ 86403. Tel: (520) 855-7901, FAX: (520) 855-
5930. Sells an all laser-cut sailplane.
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detector will be, just like the larger an

antenna, the more sensitive it will be.
Future plans for LIGO-type

detectors were mentioned in a fasci-

f @ nating PBS documentary circa 1991

omwn>r |

in a program called “Space Age —
Waves of the Future.” Among the
most interesting are the possibility of
constructing a LIGO detector in
space, away from earthly micro-
tremors.

Another idea would be to situate
several here on Earth (or maybe the
Moon?), which could serve as a col-
lective “Gravity Telescope.” How is
this possible?

By having several instruments sit-
uated around the world, an incoming
gravity wave, say from an exploding
star, would take several milliseconds
to travel through the planet.
Computers could then calculate using
three-dimensional mathematical vec-
tor analysis where the wave originat-

"

ed, and astronomers could be alerted
to point their optical and radio tele-
scopes at the point of origin. Several

—_— <—
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array

Enter LIGO

LIGO is the acronym for Laser Interferometer
Gravitational Wave Observatory, first briefly described in
LEjan94. It was (and still presumeably is) located at
CalTech. Its mechanism involves two lasers situated at
right angles to each other, as shown in Figure 3.

An incoming gravitational wave will distort the
space-time continuum, and render one laser beam path-
way shorter than normal, and the other longer than nor-
mal. So, the lasers will have their beams altered about
the X-Y matrix, depending upon where the wave came
from. The Detector Array serves to alert the experi-
menter that a wave has been sensed. Figure 4 shows a
very basic diagram of a detector. Note that it is based on
Interferometric principles, which we discussed at length
in LEjan94. As the laser beam enters from the left, it is
divided by the beamsplitter into two satellite beams. One
goes to the left to a set of mirrors, the other to the right
to an identical set of mirrors. If all is exactly aligned, the
beams bounce off the mirrors and are combined to exit
the detector as an interfered laser beam.

Now, the interesting part is that if the beam path
remains exactly the same, the lasers and optical system
are arranged in such a way so that the crests and
troughs of the combined beams cancel each other out,
and the output from the detector is zero or almost zero
light. Any gravity wave strong enough to change the
length of the beam path will alter that crest vs. trough
relationship of the beams, and the laser light will flicker.
The longer the total beam path, the more sensitive the

hours might elapse before the explod-
ing star would be detectable at electromagnetic wave-
lengths, because such massive processes have a time
delay and don’t generate electromagnetic signals instantly,
whereas the fluctuation of gravity WOULD transmit
instantly, and at the speed of light across space. The
more gravity wave detector instruments, the better, since
the resolution of a worldwide array, and hence the accu-
racy of its locating power, is directly related to the num-
ber of linked instruments.

Lasers are Everywhere!

No matter where you go, it seems that lasers are
playing more and more part in our daily lives. Two
recent examples: our local hardware store now has radial
saws which contain a small, solid-state laser that guides
your cutting. They are indeed impressive. And lasers are
finding their way into the hobby world, too.

By way of introduction, I like building flying model
airplanes, and am currently working on a radio-con-
trolled sail/sport plane with a six and a half foot
wingspan. It is boosted to soaring altitude by an electric
motor, a fascinating thing in itself, as these motors now
are the size of a small baby-food jar and can generate
1/5 of a horsepower for several minutes off the charge
on an 8t0-12 pack of C-sized Ni-Cad batteries!

This project has taken half a year, because one does
not have too much spare time for hobbies these days,
but mostly since each of the about 300 parts has to be
fastidiously-cut by hand from the plans, and individually
fitted together. The completed plane has to be geometri-
cally accurate; no twisted fuselage or

mirrors

warped wings, or it won't fly right,
and perhaps even crash. Considering
there is about 200 hours in the project
so far with about 50 to go, and
$350.00 in the plane, radio and
motor, one would hate to have it
crash, eh?

Enter the laser. Hobby suppliers
are now selling kits where all those lit-
tle pieces, like wing ribs and so forth,
are cut by a laser from light-weight
balsa wood. The edges are all com-
pletely smooth, like they were bur-
nished, and appear slightly blackend
by the intense heat of the laser, but
that’s no drawback at all. Presumeably

T beamsplitter

= © S—0O-t»
Laser in \l/ Interfered Laser

beam out

the cutting is done by a CO2 laser.
And the fit of each part is absolutely
dead-accurate, so it goes together well
and quickly. I haven't built a laser-cut
airplane kit yet, but did examine one
and was impressed enough to promise

EXPERIMENTER

CLOSING QUOTE:

“The force of gravity — though it is the first
force with which we are acquainted, and
though it is always with us, and though it is the
one with a strength we most thoroughly appre-
ciate — IS BY FAR THE WEAKEST KNOWN
FORCE IN NATURE. It is first and rearmost.”

— Isaac Asimov, American Biochemist/Author

is a reader—interacﬁve col-

myself that would be the next project! You may want to
look into these, and we have provided a resource list of
some of the laser-cut flying model plane manufacturers.

Laser Experimenter P.O. Box Refresher

Once again, we invite your comments, suggestions,
and questions at The Laser Experimenter’s P.O. Box list-
ed elsewhere in this article. We love to hear from our
readers! One thing we should mention is that this is a
FREE service to our readers, yet one that we don't get a
monetary compensation for — its rewards arise from
YOUR contact! Occasionally, it will take time to answer
your questions. A FAX number always speeds up the
reply cycle. Also, for any readers doing projects from_
past issues, we re-iterate the offer to supply one or a
couple of each FREE:

+ 22 megohm resistors

+ 0.1 ohm resistors

+ An abbreviated listing of all prior Laser Experimenter
columns and which issue of this magazine they appeared
in. This last item will include an update for all ‘95
columns. If you requested and did not receive this listing,
try again as we had a minor snag in coding that mixed
this request up with another article published elsewhere.

Another item is sometimes we receive a great idea,
but the reader expects some free R & D on it, or at least
a return letter that would take several hours to research
and compose. These kind of requests are difficult to
respond to, and even though my conscience bothers me
and | realize this kind of letter may take its writer many
hours to accomplish, such letters have diminished
chances of getting answered. Simply because I'm the
lone laserized brain who has to compose each reply.

We do appreciate and want to thank the hundreds
of people who have written over the approximately 2-
1/2 years this column has been running, and invite you
to keep in touch, just please limit those 10-plus page let-
ters so YOU won't be disappointed.

Conclusion

We're going to start our Laser Video project next
month, where video pictures can be transmitted over a
laser beam. This month, we simply ran out of “space
and time” (if you'll forgive that pun) because the subject
of gravitational waves took more space and time than
anticipated. We decided that it would be counterproduc-
tive to chop the video subject up and try and get just
only part of it in this month.

So, stay tuned — this is bound to be a fun project!
In the meantime, you may want to check out the video
camera that is being offered by Lionel Trains, whom
appears in “Sources” and in addition, a TERRIFIC
source of all kinds of micro-miniature CCD cameras is
Super Circuits, also listed. NV
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| #80 TEST EQUIPMENT cont. |

AUDIO OUTPUT Meter, TS-585 output
meter for audio amps, filters, oscillators.
Ranges .1 to 5000 milliwatts. —10 +37dBm
on 3.5 in. meter. Multiplier circuit yields
impedances of 2.5 to 20000 ohms. $35,
manual $5, volume discounts available.
Psitech Plus, 707-745-4804, FAX 707-
747-5277.

FW BELL Gauss/Tesla Meter, handheld
model 4048, used very little, has all attach-
ments, manual, case. Paid $600, asking
$250 shipped. Send MO or cashiers check
to: Joel Rains, 28 Travis Rd, Rossville, GA
30741 or call 706-858-0897.

HP 105B $1,250, offer HP 5254B $150,
HP 200CD $50, HP 745A $450, HP 200AB
$50, HP-8405A $450, Tektronics 475A
$550, Tek 335 $400, Tek 434 storage
scope $500 offer, HP 3400A $150, Tek
TM-503 $100, Wavetek 1018B $700,
Fluke 803 $100, Simpson 360-2 $150, Tek
834 data test set $450. Call Fred 209-296-
5990 after 5pm Pacific.

TEKTRONIX 1503 TDR E/W chart
recorder and new battery, refurbished and
calibrated with a ninety day warranty on
parts and labor, $2,000. We also repair
and sell refurbished Dynatel cable fault
locators. Red Ball Electronic Repair, 1-
800-635-9591.

IS| THERMAL IMAGING SYSTEM camera
w/IS| 50mm lens, Hitatchi viewfinder, Sony
AC/DC video recorder, Sony AC power
adaptor & 2 batteries and Anvil case 28" x
17" x 15", Like new. Call Peter or John
909-944-8096.

TEST EQUIPMENT. HP 8640B signal gen-
erator $1,000, opt 001, 002 $1,700; Fluke
8920A RMS voltmeter $275; LogiMetrics
921A 80MHz signal generator $250;
Racal-Dana 9084 104MHz signal genera-
tor $300; Tek T932A oscilloscope $200;
Boonton 92B RF millivoltmeter $150; HP
5327C frequency counter $95; SKTU
1GHz noise figure meter $100. Call
evenings 301-977-7408.

7

gaie

ELECTRONICS, INC

8123 PAGE BLVD * ST. LOUIS, MO 63130
(314)427-6116
9222 CHESAPEAKE DR. * SAN DIEGO, CA 82123

(619)279-6802

2525 FEDERAL BLVD. * DENVER, CO 80211
(303)458-5444

MAIL ORDERS CALL TOLL-FREE
1-800-869-5810

FAX ORDERS (314)427-3147

your head, and the “goggles”
eyes for easy visibility.
lens plus a flip-down magnifier lens and a pull-down
loupe for ‘extra magnification power up to 4.8 times!
AAA BATTERIES AVAILABLE $0.50 EA.

LIGHTED HEADSET

MAGNIFIER
$27.50

A great new item, this is a hands-

free way to see little tiny parts as

you work on them without having to be a contortion
artist with a soldering

iron! The headband style

magnifier features bright side lights (4 AAA batteries
not included) so you can add a little light to the area
without clutching a flashlight under your chin! The
velcro adjustable headband fits comfortably around

pull down over your
. The visor has a built-in 1.8X

N
ELECTRONIC TIMER

115 YOLTS AC INPUT
10 AMP LOAD RATING

TIME DELAY -~ VARIABLE
5 SECONDS TO 8 MINUTES

APPROX 3-1/4" X 3-1/2" X 1-3/4"

this "delay on operate” unir is Great for 110 volr
power delay TIONS -~ EQUIPMENT CONTI
elecrronic time release, climate conrol systems, erc. ,
(imagine This in your haunted housel)

SINGLE OUTPUT $4.95
DUAL OUTPUT $6.9%

Newil \

super bright halogen lamp
assembly
Perfect for camcorders, decorative

Rpprox. diameter 1-5/16°
new In box...$4.95 each

MEASUREMENT. FROM sim
practical aspects of elecrronics Through projects and includes all the

MINI TORX SET $12.95

! quality CVM tool steel

(exact fit machined tips. Right-angle key design for easy
or toolbench!

use In compact spaces. Perfect for pocket or

7 populer sizes, T6, 77, T8, 19, T10, T15, and T20.
'Onc plastic hdduordoFobulwsprlcol Wiha
blades, hardened and

ELECTRONICALLY SPEAKING,
GATEWAY'S GOTIT!

127 THERMOCOUPLES
PELTIER JUNCTIONS
The peltier junction is a
solid-state thermovoltaic

lighting, sclence projects, and any 305 Projecs  $27.70 device. Current applied to O
application requiring high intensity The fifth in vhe senies of Elekior paoL books, this one gwus abroad || the device will produce heat
light. 12 volts 28 watts with range of projects including M'd'o hi-fi, comp X e on one side of the device and a cold
mimored reflector. music e plex cincwins, s book s A s surface on the other side. Water

| *mailorder oustomers

hand or this item.

performers, and more.

I wave operatlon % frequen stab ty low battery cutoff and |
lndude $7.50 shipping and i

PHOTON MICROLIGHT $10.00
8 Candellas of bright red or yellow light, visible over a mile away!
This super-bright LED is secured in a tough ABS case and runs
on a 3V lithium battery (included!) It won't burn out because it
is an LED! Specify red or yellow when ordering. Battery has
a 5 year shelf life and lasts up to 11 hours. (replacement
battery $0.98).Great for home or office use, popular with
fire and rescue professionals, pyrotechnicians, stage

BE A FLY ON THE WALLIl!
Well, actually, those little wings would look pretty stupid on you, but you can build a miniature
"bug”. Surface mount technology is the latest techno-buzz word, and a challenging new
frontier for kit builders. The manufacturer understood that the first try might be a bit rough, so
they included enough components to assemble two units. (so it is o.k. to lose or damage a SMT
component!) With the entire FM broadcast band (from 88 - 108 MHz) for your receiver, and a

transmit range of 300 feet, even James Bond would like this kit!

This unit is powered by a 1.5 volt watch battery (included) and features an electret type high
gain microphone for superior audio quality and extended pick up range - hear a whisper at 10
feet. A lot of fun in less than a square inchll!

IIPOIIANI hond layour and schematic information as well as theory and
_ 3 for $12.00 jon. A Grear Addition 10 ANy elecTronics libaagy. ?"llfd n;li . | 1deal for ay!llu-
et e tmm e e e e e ! '| tions from 3-1 -- grab a batte
- 12 VDC to 110 VAC ) CHNGE WIMIOUT NOTICE = GATCURY IS | and let your Ima imnf. roanildl |
ower Inverte! N D T s DOCUMENTATION INGLUDEIHII
: A R P R
| erthose ho ?eho appliances (upto I SOwe ews 1s UTen = phices bo NOT arge Peltier Junction
| prepsRE il St e Lal
roughing it at the campsite wi rocessor, or any » nomtu sm("“m
| other g o a u m’r’u J\?nk of. Unit fea ures moJ?ed r;l¥1e § Noré‘guu 25 FOR THE RS ITGM, /MM lnfra-red Talking Mdlm\
$0.50 FOR €ACH ADDITIONAL Detector 111

o =

iron film on to cop)
sl;:ets. 8-1/2" x 11*
instructions included

RAEST
ON RETUANED ITEMS. SHIN: A DEVICE FOR
FINDING

FURNITURE IN THE DARKI

co;x -iron -etch PC BOARDS

EASY with TEC 200 FILM

1] copy circuit pattern on TEC-200

film using any plain paper copier

21 et)er clad board
3] peel off film and etch

placed on the surface will fruu or
boil depending on polarity of

$27.50
“Stay out of that
refrigerator I*, *Watch
your stepl” ... The
possibllities are mind-
boggling with this talking motion
detector. You speak Into It to record
your message (upto 12 seconds
long), tumn the unit on, and Instantly
your volce (or your mother-In-laws)
reminds anyone In the vicinity that
you were expecting them. Message
con be changed with the flip of a
switch. Uses 4 AA batterles (not
Included), or an external power
source (bullt-In jock). May be used
Independently (80 db output) or
with on amplified speaker to blast
your message throughout the
\houso Approx 4°x 3-1/2"x 1- llﬂ'/

l
|
$ MW LASER MODULE |
|
I
I

l
Micro Size FM Wireless Transmitter Kit $19.95 | $55.00
| Mini 5 mW visible laser module
l__9_| vitra low-profile gqllgngrgo with pinhole lens! | 3 /\:I‘I;V: g 't'cgz,?lm UN?I m
PINHOLE - that means you can conceal this mr; behind almost anything and you only need o | bun 'm W supp lENS
hole the size of a pin for it to "ses” through! For the super-spy In all of us, here's the latest In little CCD | le culm lM"NqDC
cameras. It Is about 1/2* thick and about one square Inch (like little crackers that are good for youl) It PE"“5 OoN 7 vol ( |
can be housed In almost mxﬂ\lng due to It's small size. Requires 12 VDC and a little Imagination. This | pair of M °R bareries
mmerolsotlnle'xl .3"x 0.6", features a pinhole lense, a 0.4 lux 1/3 CCD sensor, 380 lines of resolution, (‘v &
and electronlc shutter time of 1/100,000 sec. u,hether you're spyling on your -In-law or navigating your | WARNlNG A 0| DlRECT |
\L RC car, this Is the ultimate In miniature survelllance. EYE CO )
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Write in 180 on Reader Service Card.

GENERATORS-PLUS, HP 8161A opt 20,
programmable precision pulse generator,
original cost, over $21,000. Used $1,775.
Complete as new Polarad 11096M-L &
1020T with manual & accessory packge
$525. 1106E-L $325. All with warranty.
Why pay more? Late serial HEWLETT
PACKARD 86290A, 2-18.6 GHz. $750.
86290C $1,450; 86235A opt 001. 1.7-4.3
GHz $385; 86242D 5.9-9.0 GHz RF insert
$385. 86250D opt 001 8-12.4 GHz, $425;
86260A 12.4-18 GHz, $425; 8614A .8-2.4
GHz $350. 8616A w/manual 1.8-4.5 GHz
signal generator, excellent $265. 8620C
sweep frames $285. 8654B signal gener-
ator $385. System discounts. Psitech
plus, 707-745-4804, fax 707-747-5277.

TEKTRONIX: 576-177-178 curve tracer.
Plug-ins; 5A48, 5B42, 7A13, 7B53A, 7B80.
Hamilton, 619-439-1345, 1-800-TO-BUY-TE.

COMPUMOTOR KH-Drive brushless
servo drive two $325 ea. Dexis, 612-944-
7670.

HP 8640B OPT 323 solid state signal gen-
erator frequency range 450KHz to
512MHz to 1100MHz with external fre-
quency doubler. 713-473-6462, $850.

SPECTRUM ANALYZER HP 141T,
8554L, 8552B .5-1250 MHz $1,500. Call
Pat Bartol, 215-345-1025.

TEST EQUIPMENT Sale: HP 204B, $150;
HP 204C, $150, HP 203A variable phase
function gen., $250; HP 3550B transmis-
sion test set, $350; HP 415E SWR meter,
$200; HP 3746A selective level meter,
$800; HP 411A RF meter, $200; HP
3400A, $250; HP 428A, $200; HP 428B,
$250; HP 313A tracking gen., HP 608E,
$300; HP 5004A signature ana, $200;
Boonton 260A Q meter, $200; Boonton
250A RX meter, $300, Delta Design
2300R oven chamber, $500. A-Comm
Electronics, 303-290-8012, 303-290-8133
FAX.

SENCORE VA48 TV-VTR-MATV and
video analyzer $155, SG165 AM-FM
stereo analyzer $110. Dexis 612-944-
7670.

SENCORE VC-93 VCR analyzer. New!
$2,000. 513-753-9456.

WANTED: 7L12 Tektronix plug-in for
parts. State price and condition. Prefer SN
over B200000. Bob, PO Box 1081,
Sausalito, CA 94966. 415-332-3905, FAX
415-332-1305.

VENABLE MODEL 350A system (5060
frequency response analyzer, computer,
plotter, and software), $9,850. Kishen, 709
Imperial Woods Drive, Vestal, NY 13850.
Phone 607-748-4621.

JONES MODEL 1600-1 instrument
tachometer centrifugal mechanical tach
measures RPM scale 0-500 RPM, cou-
pling shaft 1/8” accessories, various size
ruber tipped drive couplings, case new
$35. Also, Jones Model 1600-7 RPM
scale 0-11,000 RPM w/accessories new
$35. Davilyn Corp., 818-787-3334, 1-800-
235-6222, FAX 818-787-4732.

SPECTRUM ANALYZER SALE, Hewlett
Packard 141T with 8552B IF & 8553B RF
$1,000, complete with manuals $1,075;
141T frame, $500. 8552B $425. 8553B
used $275, as new $350. 8555A $625;
8556A as new $250. 8445B PRESELEC-
TOR $450. Offers call. Psitech Plus, 707-
745-4804, fax 707-747-5277.




TEKTRONIX TEST Equipment: 200C
scope cart, $100 7403N, $250; 603A XY
storage, $250; 634 video monitor, $250;
7633 100MHz storage, $350; 7633R,
$350; 7704A, $350; 7834 400MHz stor-
age, $450; 7908 500MHz frame, $400,
plugs available. Call for quotes. TM504,
$150; TM506, $200, TM503, $150;
TM515, $200, T912 10MHz storage, $250.
A-Comm Electronics, 7198 S. Quince St.,
Englewood, CO 80112. 303-290-8012,
303-290-8133 FAX.

TEST EQUIPMENT FOR SALE/WANTED:
RF, microwave, video and fiber optic,
cable TV, broadcast TV, sateliite and relat-
ed industries. Wavetek, Tektronix, Hewlett
Packard and other manufacturers.
Spectrum analyzers, signal level meters,
sweep systems, TDRs, OTDRs, and much
more. PTL Cable Service. Phone 407-747-
3647, FAX 407-575-4635.

WANTED: ENVIRONMENTAL simulation
equipment; acceleration centrifuge, light
weight shock, vibration, temp/hum cham-
bers, sand and dust. FAX info, Attn: Bill
516-737-1497.

TEKTRONIX: 7633 oscilloscope with 2-
7A26 1-7B53A $450, Fluke 8520A digital
multimeter $175, HP 3586B selective level
meter opt. 1 $600. Ty Miller, Southcoast
Surplus, 714-830-9170, Fax 714-454-
9841.

HPIB CABLES: HP 10833A 3.3 ft, $15
ea.; 10833B 6.6 ft, $25; HP 10833D, $10.
A-Comm Electronics, 303-290-8012.

TEST EQUIPMENT: Fluke 335A DC volt-
age standard $500; Fluke 1120A IEEE-
488 translator $100; Fluke 2020A printer
$75; Fluke 7260A counter/timer $300; GR
1390-B noise generator $60; GR 1432J
decade resistor $60; HP 403B AC volt-
meter $70; HP 431C power meter w/478A
mount $200; HP 461A amplifier $75; HP
5150A printer $200; HP 7015B X-Y
recorder $200; HP 7221T 8-pen plotter
w/RS232 $400; HP 7440A 8-pen plotter
w/RS232 $200; HP 8010A pulse generator
$200; HP 8410A network analyzer main-
frame $120; HP 8413A phase-gain indica-
tor $100; HP 59301A ASCII-ti-Parallel con-
verter $75; HP 59307A dual VHF switch
$100; HP 59401A bus analyzer $450;
Sony/Tektronix 308 data analyzer $500;
Tektronix 7834 storage scope mainframe
$350. Jim Stevenson, Phone: 908-722-
6157, Fax: 908-722-6391.

WANTED: EARLY CRYSTAL OSCILLA-
TORS by Western Electric, Marconi,
Muirhead or what do you have? Call Bill
Scolnik 1-800-634-7036 or Fax 1-800-788-
5005.

ADD OPT. 002 (512MHz-1024MHz) to
your HP 8640B. Exceeds all HP specifica-
tions. $499 installed. Includes 1 year NIST
traceable calibration. Advanced
Engineering & Calibration. 410-643-1581,
FAX 410-643-1158.

TEST EQUIPMENT Sale: HP 580A D/A
converter, $125; Tektronix 2235A, $900;
HP 675A .1-32 MHz sweeper, $300; HP
394A variable attenuator 1-2 GHz, $200;
HP 3400A, $250; HP 3403C, true RMS
DVM, $250; HP 3330B, $500; HP 3762A
clock data generator, $500; HP 415E,
$200; HP 8620A, $300; Noise Comm
NC6101 noise gen. 10Hz-20KHz, $150;
Shiba Soku AS953B TV sound multiplexer,
$350; HP 4944A TIMS, $700; Tektronix
PG501 50MHz pulse gen., $200; HP
1600A logic state ana. with probes, $200;
HP 10783A numeric display, $100; HP
59308A timing gen., $150; Ballintine
10668, 20MHz dual channel scope, $150;
B&K 470 CRT tester rejuvenator, $100;
Antritsu ME645A microwave test set dis-
play unit, $150. A-Comm Electronics, 303-
290-8012.

WANTED CESIUM and rubidium stan-
dards, any condition. | also have a few
nice ones available for sale, inquire. | am
looking for an HP 8660B with option 100
and the 2.6GHz plug-in in trade for one of
my cesium standards! Repairs on all
makes with free estimates. Also want man-
uals for cesium standards. Corby Dawson,
805-736-0288.

FOR SALE: TEK 7633 scope with 7D20
digitizing plug-in in very good condition,
$700. HP 606A RF signal generator, $135.
Plus shipping. Stan Krumme, 714-841-
5866.

$10 FOR your dead HP 8640B output and
modulator amplifiers. Example P/N: 08640-
67003, -67007, —-67022, —67923, and
many others. Advanced Engineering &
Calibration. 410-643-1581, FAX 410-643-
1158.

HP 5314A 100MHz counter $150, TEK 501-
1 3-1/2 digit power supply plug-in $150,
FLUKE 8050A-01 4-1/2 digit DMM calibrat-
ed, rechargable batt. $250. Service manual
for HP 3562A (sealed) B/O, SIMPSON 420
1MHz function generator $59, TRYGON
power supply 0 to 160 VDC, 0 to 8 amps
built-in V-A meters $390. 415-244-9254.

WE SELLU/rent/buy all types of test equip-
ment: logic ana: PHI 3385/60, HP 16500,
dataloggers: Fluke & Campbell Scientific:
DMMs HP 3465A/B, 3466A/B, 3437A,
spectrum ana: HP B8565A, 3582A,
Counters HP 5345A, 5328A, 5314A,
5315A, charge amps: B&K 2635, calibra-
tors: FLU 5100B/3/5, Gaussmeters: Bel
9200/610/ 615, sweepers: HP 8602B
8621A, 8620A/8621B.

HP 8150A OPTICAL SIGNAL SOURCE.
Laser power measured both in/out has 36
control buttons +5 switches on front. Has
HP-IB. 310-867-2654.

New Scanner Products Available
Now it's easy to purchase communications,
emergency .management supplies, weather
forecasting equipment and more directly
from Communications Electronics Inc. Your
free fax-on-demand catalog including un

advertised jals is instantly available by
calling 313-663-8888 from your fax machine.

M;Jnilorpo ce, fire, marine, aircraft, emergency medi-

Scanners/GB/Weather Stations

e

92755 oz IS

Bearcat® 9000XLT-U Radio Scanner
Mfg. suggested list pﬂce $769.95/CE Special $369.95
500 Channels - 20 banks - Alpha numeric display
Turbo Scan - WO Control - 10 Prlorlty channels
Auto Store - Auto R di

Frequency step resolution S, 12 5 & 25 KHz.

Size: l(H/Z" Wide x 7-1/2" Deep x 3-3/8" High

cal transmissions and more with a Bearcat
Bearcat 9000XLT-U base/mobile . ..$369.95
Bearcat 3000XLT-U handheld ... ..$344.95
Bearcat 890XLT-U base/mobxle/weather alert $227.95
Bearcat 860XLT-U 100 channel base
Bearcat 760XLT-U base/mobile....

Bearcat 700A-U information mob
Bearcat 560XLA-U base/mobile ........
Bearcat 220XLT-U handheld/SPECIAL ..
Bearcat 178XLT-U base with weather alert ..
Sportcat 150-U handheld with 800 MHz. .
Bearcat 148XLT-U base with weather alert .
Bearcat 120XLT-U handheld
Bearcat 80XLT-U handheld with 800 MHz.

25.000- 549 995 MHz., 760.000-823.995 MHz.,
849.0125-868.995 MHz 894.0125-1,300.000 MHz,
The Bearcat 9000XLT gives you pure scanning satisfaction with
amazing features like TurboSearch™ to search VHF channels at
300 steps per second. This base and moble scanner is ideal for
surveillance professionals because it hns a selectable attenuator
to help el I from adjacent fre-
quencies in highly populnled areas and selectable AM, Wide FM
and Narrow FM modes that allow you to change the default
receiving mode of the BCYOOOXLT. Other features include Auto
Store - Automatically stores all active frequencies within the
specified bank(s). Auto Recording - This feature lets you record
channel activity from the scanner onto a tape recorder. Hi-Cut
filter to help eliminate unwanted static noise. You can even get
an optional CTCSS Tome Board (Continuous Tone Control
Squelch System) which allows the squelch to be broken during
ing only when a correct CTCSS tone is received. For

Bearcat BCT7-U information mobile

Now you can be your own weather reporter with
the Davis Weather Monitor II. Our top-of-the-line
weather station combines the most advanced
weather monitoring technologies available into one
incredible package. Glance at the display, and see
wind direction and wind speed on the com
rose. Check the barometric trend arrow to see i
pressure is rising or falling. Push a button, and read
indoor and outdoor temperature, wind chill, humid-
ity and barometric pressure. Our package deal
includes the new ultra high resolution 1/100 inch
rain collector part #7852-U, and the external
temperature/humidity sensor, part #7859-U. The

e deal is order #DAV1-U 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 com-
puterized weather station at an incredible price. For
the IBM PC or equivalent order part #7862-U.
Apple Mac Plus or higher including PowerBook,
order part number 7866-U.

The Weather Monitor II (7440)
comes complete with
anemometer with 40 feet of

external

cable,

sensor with 25 feet of cable,

Junction box with !j‘nloja-“-,

ACpower adapter, detailed
booklet and one year

Hmited fi
Davis Weather Monitor II 7“0-" =
Davis Weather 1 7425-U

Davis Anemometer Mast Moun 7890-U
Weatherlink Software for IBM | K}Velﬂon 3078620
Sol 0 7866-U

ftware for 3.
4-Conductor 40 2;2 .2 mg exiension cable 78760

“onduclor 42 1262 m, eximdon uble 787&!)

Bf»nduclor 50'(15.2 m] boflubk78§l
8-Conductor 100 (30.5 m) junction box cable 78820

BEEE RSB LEI8E 2R
BRERIRRRRERRRRRRRY

Modem port 787

c-:/Bon/lv mrmwﬂuzun.ﬁ .......

Tllkingwulhaurd Call 313-994-9000 for demo IT1-U .......... $474.95

Weatherlink Francaise, Deutsche, Italiana, 3-U §24.95

Barometer, Indoor & 3 Jar $89

& by OSI BA2130 .. §79.95

with uhnia&dnﬂdhpllybyosl‘l\:llw $19.95

wmmmm e $39.95

Scientific CR388-U ...
Dtsphybyl)ﬂ JBSSBOKXY ......$2495

order the f g 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; MB0OO1 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 BCY00OXLT comes with AC adapter, telescopic antenna,
owner's manual and one year limited warranty from Uniden.

IMAXOnN  The Maxon GMRS 210+3 transceiver is
a PLL synthesized 10 channel radio on

General Mobile Radio Service frequen-

cies. It's the ideal radio for long range
communications. Two repeater channels

& are programmable and one channel
(462.675 MHz.) is set aside for emer-

gency and safety communlauons The

p:ogmmeﬂ any 39 standard EIA
nnge Mﬂ 00010 17/ Mmmabo'orl H‘.WH&OO:

wll.hsn;hny petlomnez'l’heiullfmﬂhn,lﬂ'llwm

also allows for DTMF Encode/Decode and p: 4
Weighing only 15.5 oz, it features dealer synthesized
frequmdsdﬂmslnplexorhdldupkxhbmhsomﬂsm
increments. Other features inchude scan list, priority channel, selectable
scan delay, selectable 5 watt/1 watt power levels, Ilqnldu-ymldlsal:y,
time-out timer and much more. When you order the WHS150
(‘Ammnnhuo Electronics Inc., you'll ge\awmpletepednge

banuyhekdlpmd

I'tvelbehloo
mnssmss npu %mamm

r/microphone, pm:suvussssws extra nicad
sl 7“25%0-‘““995 o~ %mm PI150
]
activate this radio. license required for United States

lyﬂlﬂ smoom

mm'uwmvmmmmwxg;;

Bogen FR3110-U Digital FAX Friday Fax-on-Demand & answering system ... $399.95
FR3020-U memory module for Fax Friday/up to 36 minutes.............. $99.95

It's easy to order from us. Mail orders to: Communications

462.56125,462.5875,462.6125, 4026375
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 built-in. Includes 450mAh Ni-cad rechargeable battery pack,
AC/DC wall battery charger, owner's manual, FCC license applica-
tion, belt clip, antenna. Call 1-800-USA-SCAN to order.
Maxon GMRS210+3-U GMRS transceiver...... $188.95

SPECIAL Buy 2 or more GMR210+3 at $174.95 each

'WTA3DT-U Nicad battery charger for WTA6GN4 & WTASGNZ SSB.95
WTA6GN4-U Nicad pack gives 4 watts power with 210+3 $55.
'WTA6GN2-U Ni-cad pack gives 2 watts power with 210+
WTA6GA-U Alhlb\e case - requires 6 AA batteries .

Maxon GMRS210+3 .......

ANT4GM-U 1/4 wave UHF magnetic mount mobile antenna ...... $29.95
Cobra 2010GTLWX-U SSB base with weather alert; $379. 95
Cobra 148FGTL-U CB with frequency counter $209.95
Cobra 29LTDWX-U CB with weather alert

Electronics Inc., P.0. Box 1045, Ann Arbor, Michigan 48106
US.A. Add $15.00 per radio product or weather station for
UP.S. ground shipping and handling in the continental US.A
unless olherwlsc stated. Add $10.00 shlpplng for all accesso-
ries and p Add $10.00 shipping per antenna. For
Canada, Pueno Rico, Hawaii, Alaska, Guam, 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.
Satisfaction guaranteed or return item in 31 days for refund,
less shipping. 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 anytime 1-800-USA-
SCAN or 800-872-7226 to order toll-free. Call 313-996-8888
if outside the US.A. FAX anytime, dial 313-663-8888. For
technical assistance, call our technical support hotline for
$2.00 per minute at 1-900-555-SCAN. Dealer and international
inquiries invited. Dial 313-663-8888 for fax-on-demand lnfo

Cobra HH40-U CB 40 channel handheld

Ranger RCI2950-U 25 watt 10 meter transceiver ....
Uniden GMR100-U GMRS handheld transceiver .

Write in 105 on Reader Service Card.

#090195GEN Copyright © 1995 Communications

For credit card orders call

1-800-USA-SCAN

4 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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TO ORDER
CALL TOLL FREE
1-800-292-7711
1-800-445-3201 (Can.)

ELENCO « HITACHI « B&K PRODUCTS
GUARANTEED LOWEST PRICES

ELENCO OSCILLOSCOPES

AFFORDABLE - HIGH QUALITY
2 YEAR WARRANTY

Hitachi Compact Series Scopes

V-252 - 20MHz, Dual Trace $449
V-555 - 50MHz, Cursors $1,095
V-552 - 50MHz, DC Offset $949
V-422 - 40MHz, DC Offset $849
V-222 - 20MHz, DC Offset $695
V-665A - 60MHz, DT, w/cursor $1,449
V-1560 - 100MHz, Dual Trace $1,595
V-1065A - 100MHz, DT, w/cursor____$1,695
V-1585 - 100MHz, QT, w/cursor $2,095

DELUXE SERIES
$-1330 25MHz $439
S-1345 40MHz $569
S-1360 60MHz $759

STANDARD SERIES
S-1325 25MHz $325
S-1340 40MHz $489
$-1365 60MHz $795

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

Features:

M High Luminance 6" CRT B TV Sync

W 1mV Sensitivity M 2 - x1, x10 Probes
M X-Y Operation M Complete Schematic
M Voltage, Time, + Frequency differences displayed
on CRT thru the use of cursors (S-1365 only)

M Plus much, much more

Features:

M Delayed Sweep

W Automatic Beam Finder
M Z Axis Modulation

M Built-in Component Test
M Plus all the features of the “affordable” series

W Dual time base
M |lluminated internal
gradicule

Function Generator
GF-8026

$225

IntVExt

Operation

Sine, Square,

Triangle, Pulse

Ramp, .2 to 2MHz, Freq. Ctr.

FLUKE MULTIMETERS

(All Models Available Call)
Scopemeters
Model 93 $1,225.00
Model 95 $1,549.00
Model 97 $1,795.00
10 Serles
Model 10
Model 12

Wide Band Signal Generators
SG-9000
= $119.95
- RF Frequency 100K-
450MHz AM modula-
tion of 1KHz Variable
RF output
SG-9500 150MHz
built-in counter $235

Digital Capacitance
Meter

CM-1555

$49.95

» Measures capacitors
from .1pf to 20,000pf
 3-1/2 Digit LCD readout
with unit indicator

Elenco
LCR + DMM
LCM-1950
$79

12 Functions
Freq to 4MHz
Inductance
Capacitance

Digital
Multimeter
EDM-83B

$175.00
Almost every
feature available
Bargain of

the decade

3-3/4 Digit Multimeter
% BK-390

$139.00

© 0.1% DCV accy
 Analog bar graph
 Auto/manual ranging
4,000 count LCD display
o Capacitance meas.

« Temperature probe

Digital LCR Meter
LCR-680

$79.95

« 3-1/2 Digit LCD Display

« Inductance 1pH to 200H
« Resistance .1Q to 20MQ
 Capacitance .1pf to
200pF

o

Frequency Counter
F-1225

$225.00

§ « 8 Digit LED display

» Wide measuring range

« High sensitivity

« Data hold function

« Input impedance 1MQ or 50Q
« 10:1 Input attenuation function

' Digital Multimeter Kit
with Training Course

By Elenco

M-2665K

W $49.95
L o Full function 34 Ranges

o Extra large display  Ideal school project
M-2661 (Assembled) $55.00

70 Series
Model 70II
Model 7711
Model 791l
80 Serles
Model 87

$69.95
$149.00
$175.00
$62.95

$84.95 $289.00

Triple Power Supply
XP-620
By Elenco

$75.00

High Current DC Power Supply
BK-1686

$169.95

¢ 3 to 14 VDC Output

e 12A@ 13.8V

(less current at lower voltages

« For servicing high power car stereos,
camcorders, ham radios, etc.

« Connect 2 or more in parallel or series

Quad Power Supply
. XP-581
By Elenco

R
$79.95

3 fully regulated supplies; 1.5-15V @
1A, -1.5t0 -15V @ 1A or (3-30V @ 1A)
and 5V @ 3A Kit XP-620K $49.95

Four supplies in one unit; 2-20V @2.5A,
5V @ 3A, -5V @ .5A and 12V @ 1A. All
regulated and short protected

Telephone Kit
PT-223K :

$14.95

Available
Assembled

PT-223

$15.95

Digital/Analog Trainer
Complete Mini-Lab For Building, Testing,
Prototyping Analog and Digital Circuits

XK-525
$159.95
Kit XK-525K
$129.95

Learn to Build and Program
Computers with this Kit

Function Generator
Blox

#9600

By Elenco

$29.95

Kit $26.95
Sine, Triangle, Square wave

Electronic Tool Kit
o TK-1000

MM-8000 |~
By Elenco

$129.00

Transistor Radio Kits
with Training Course

Telephone Line Analyzer

Elenco’s trainer is designed for school projects, with

AM/FM Radio
Model AM/FM-108 $29.95
AM Radio Kit
Model AM-550 $19.95

=

Kit TT-400K  $19.95
Assembled TT-400 $26.95

From scratch you build a complete sys-

A professional organizer tool kit

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.

at affordable prices. Includes 25
high quality tools in a high im-
pact carrying case which in-
cludes a pocket for meter.

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.

WE WILL NOT BE UNDERSOLD

UPS SHIPPING: 48 STATES 5°% OTHERS CALL

IL RES add 7.75% TAX
PROBES INCL ALL SCOPES & METERS

68 October 1995/Nuts & Volts Magazine

C&S SALES INC.

150 W. CARPENTER AVE., WHEELING, IL 6009

FAX: (708) 520-0085 + (708) 541-0710

Write in 215 on Reader Service Card.

15 DAY MONEY BACK GUARANTEE
FULL FACTORY WARRANTY
WRITE FOR FREE CATALOG

PRICES SUBJECT TO CHANGE




[ #80 TEST EQUIPMENT cont. ]

DC TO GHZ: CE model 1907A AM/FM 30-
280 MHz receiver and SM9310A signal mon-
itor $750. Matec 605 broadband receiver 0.1-
25 MHz $320. Parametrics 5052GPD gated
peak detector, $300. Singer/Panoramic SSB-
3B spectrum analyzer, TMI-1A and TM1-
4/120 telemetering indicators, and TMC-505
simultaneous five point calibrator, all 4 $950.
Singer TA-2 spectrum analyzer, solid-state
storage with 0-100 KHz? plug-in $375.
Fairchild EMC-10 EMI test set/spectrum ana-
lyzer 120VAC or Nicad battery with antenna
kit & book $2,400. HP: 745A/746A wide-
range AC standard calibrator set $900. HP
905A coaxial sliding load kit. 1.8-18GHz
$190. HP 907A coaxial sliding load 1.0-
18GHz $190. Rotek/Weston 650A precision
current calibrator programmable AC-DC to
10 and 50amp, compact, recent, $950.
Frequency Engineering Labs 136-A phase
lock synchronizer, 1-18 & 18-10 GHz inputs
$485. Collins stuff. Many precision pressure
transducers, flow pickups, gauges. For Huge
List, send three 32¢ stamps. Also send your
lists of equipment, manuals, catalogs and
mfr. directories. Art Klinger, 4601 Yellowleaf
Dr., Fort Worth, TX 76133. Home, 817-370-
2575.

HP 8151A optical pulse power meter $500,
HP 5180A waveform recorder $367, HP
400EL AC voltmeter $100, HP 1610A,
16510B logic state analyzer $75, HP 6940B
multiprogrammer $100, HP 8410A network
analyzer $100, HP 8412B phase-mag display
$175, Tek 7844 400MHz oscilloscope $300,
HP 3500 attenuator set $100, HP 431A
power meter $60, HP 350B attenuator set
$50, HP 34702A multimeter $100, Fluke
1953AE counter timer $200, Fluke 8000 digi-
tal multimeter $25, Tek 7B71 $100, Tek
P6452 data acquisition $40, HP 85 $50,
Gould K450L logic analyzer $100, HP 7475A
plotter $125, HP 7550A plotter $175, JDR
Instrument oscilloscope 2000 $300, General
Radio 1432-K decade resistor $50, HP-IB
37203A extender $100, Beckman pH meter
G $50, signal source 1208A selectable rate
TV test pattern generator $175, pulse instru-
ments 451A-16 $125, PROM programmer
series 22. Call. Future Systems Tech, 714-
827-7345.

HP CIRCUIT boards for 5005 signature ana-
lyzer, P/N 05005-60009, 60011, 60012, all 3
$290. HP: 335, P370C, P375A, 393A,
G424A, H424A, (6)P486A, M4B6A, X486A,
520, P532A, J532A, 766A, 777D, 798C,
805A, 805C, (3)P810B, X810B, (3)X910A,
X910B, X912A, 3320A, 3376B, 3390A,
5254A, 5480B, 8620C, 8690A, 8694B, etc.
8733B, 11507A, 11521A. Hadron 108. Narda
Microline 3073, 5074. Narda 779, 3093,
3094. Waveline/HP 606-20/X370D, (2)702-
10/P372C, 702-20/P372D, 770-20, 602-
?/X372C. Coleman Microwave small two
channel tunable filter modules 201600,
(2)201575, (2)501800, new, all 5 $280.
Logimetrics TWT amplifier A300/U/opt 6.7
10?watt 12.6-18 GHz as-is $220.
EG&G/Princeton 173 potentiostat/galvanos-
tat with 179 digital coulometer plug-in $575.
Hughes T500-1220 semi-automatic slide
back voltmeters, differential, internal stan-
dard cell, $175. For huge list, send three 32¢
stamps. Also send your lists of equipment,
manuals, catalogs and mfr. directories. Art
Klinger, 4601 Yellowleaf Dr., Fort Worth, TX
76133. Home, 817-370-2575.

BAUSCH & LOMB StereoZoom 4 w/boom
stand & ring light, 15X eyepieces. $775.
Bausch & Lomb or Milton Roy Spectronic
20 Spectrophotometer, 340-960 nm. $350.
Corning “Mega-Pure One Liter” Water
Still. Produces over one L/hr. distilled water.
Fully enclosed for wall or bench mount.
$275. Hastings DV-23 vacuum gauge tubes.
Brand new! $25. 30 day guarantee.
Visa/MC. Lehman Scientific, 717-244-7540,
Fax 717-252-4266.

ACOPIAN POWER supply 2-60 V @ 0-5
amps, $80, Sencore CB-42 w/assoc &
manuals $475, Swan Astro 150 SSB trans-
ceiver 80 to M $350, VHF HT-90 w/charg-
er, $150, Weller WTCPN soldering stations
$45 @ HP117A VLF comparator w/loop
$600. 919-469-9650.

ULF RECEIVERS: Fluke 207-5, complete
$450; EE Co. 880, missing recorder $100;
Empire devices NF315, 20Hz, 250KHz
$250; Empire devices 105 accessory kit
$250; NF 105 receiver w/T1, T2, T3, TA
plug-ins $200; Defense Electronics
TMRS5A receiver, no plug-in $90; TMHJ5,
L5A, U5SB plug-ins $50 each. MBS TEST
EQUIPMENT, 305-477-6192.

WANTED: LATE MODEL TEST EQUIP-
MENT (Tektronix, HP, Fluke). Especially:
Tek SG 505/2, Tek S-6, Tek 2465A/B.
Also, we buy test equipment service man-
uals and catalogs. Pepper Systems: 214-
353-0257; 214-902-9511 FAX.

ELECTRONIC DEVELOPMENT 501J DC
programmable standard, 6 digit ranges
0.1V and 10V giving microvolt resolution.
Has 1-2-4-8 programming plus |IEE488.
Very precise. Call 310-867-2654.

RADIO REPAIR: Commercial and ama-
teur two-way. Portables a specialty.
Reasonable rates. Call Mike NOVWW at
REYNOLDS RADIO, 219-482-5630.

POWER SUPPLIES for HP 9872 plotter. No.
09872-60292 complete unit in orig. pack,
gov't. spares surplus, $15 ea. plus shipping.
Tartan Electronics, Inc., Box 36841, Tucson,
AZ 85740-6841. 520-577-1022.

FLUKE 8505A 6.5 digital multimeter $550.
Fluke 8520A digital multimeter $550. ESI
Dekavider DV411 $125. ISA, PO Box 6955,
Laguna Niguel, CA 92607. 714-488-0010,
Fax 714-488-0299. E-Mail: sklar@cerf.net.

REWARDS: IEEE488 programmer to
awaken WJ8617B wanted; 21.4MHz filters
(180-230 KHz), 72 ohm hardline, 1GHz
frequency synthesizers. W8CV, 810-620-
0853.

Buy Direct and Save!

Satellite Television

FREE

IiInformation Pak
Buyers Guide

300-350-0256

24 Hour Voice Mail - Press # 1 for Catalog

Digital Ready 20K LNB's $1 19

catitornia 8 ampuner

Now Available

17K $139

California Ampllﬁer has created a new product which is superior to any
other LNB....Anywhere! Utilizing new technology which enhances the
performance of your standard systems through “ Low Phase Noise” & limited
frequency drift. Digi-Ready low phase noise technology features high stability
and helps limit the drift associated with typical DRO “free running” oscillators.
By limiting drift, narrow band signals including SCPC and other digital formats
which require high stability over temperature ranges are more easily tracked. Further, the
burden on the receivers AFC circuits to track the signal is minimized.

These LNB'S feature three year full replacement waranties, a power alert led, a gold plated

connector and 65 db of gain. Our customers are taking their professional LNB’s and phase locked loop LNB'S off their
systems and seeing dramatic improvement with the new California Amplifier Mini Mag Plus Digi Ready LNB. Call us and

see how crisp your reception can be!

Last Call for Monterey’s 95 $999
e 55 $829

COEEEE wovomer o
*

PRY-PER U

Features 35

5 Year Warranty x
Picture in Picture
Audio/Video Switcher
Dolby Surround
Dynamic Noise Redution
MTS Stereo

UHF/ IR Remote
Satellite Stereo
AutoTrack

Tl & Bandwidth Filters
Programmable Timer
100 Favorite Channels
AutoTune

VideoMax

2 Way

¥ X XXX XXX

55 95
x x
x
2Waye 4 Way
x
. . Decoder
;g $369
x x
x X \‘
b oo $ 1 29 '
& * Von Weise 24"
x x Quietest Jack
x % High Count 48 per inch

Co-Rotor Pak
#1 Selling C/Ku Upgrade

14 Years Experience / Over 45,000 Customers

Write in 124 on Reader Service Card.

DBS Satellite 2316 "A" Channel Dr.
Ventura, Ca. 93003-4522
805-652-0255 Fax 805-652-2190
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Mightily manic multimedia
magazine madness.

RESOURCE BIN

. ur usual reminder here
that the Resource Bin is
now a two-way column.
You can get tech help,
consultant referrals, and off-the-wall
networking on nearly any electronic,
tinaja questing, personal publishing,
money machine, or computer topic by
calling me at (520) 428-4073 week-
days 8-5 Mountain Standard Time.

A portion of my PSRT
RoundTable on GEnie has also been
set aside for you Nuts & Volts read-
ers. This is the place you go for
instant tech answers. Among the
many files in our library, you will find
complete reprints for all the Resource
Bin columns.

| did manage to wrangle one
super special sign-up deal for you
Resource Bin readers. Ten free
hours.

GEnie now offers far lower day-
time rates, a direct Internet access,
plus a Windows graphics interface, so
it's an even better deal than ever.

See the trailer blurb for details.

Multimedia Resources

This month, | thought we'd review
a few of those multimedia resources. |
won't define multimedia for you. Just
as with pornography, you will know it
when you see it. The really amazing
thing is that there seems to be around
35 different multimedia magazines for
each person in the field.

The advertisers haven't picked up
on CPM meaning “cost per milliread-
er, rather than “cost per thousand.”

At any rate, | thought I'd tell you
all my favorite multimedia resources,
along with several others that | do not
particularly care for.

Before we do, | thought | would
go over my two key tools for finding
the best magazines and trade jour-
nals in any field. These are . . .

Factsheet Five and Ulrichs

Factsheet Five covers the 'zines
and newsletters. Plus topics guaran-
teed to offend just about everybody.
But they are the low end resource for
labor-of-love publications. Super high
energy stuff from them that’s doin’.

At the other extreme is the rather
old line Ulrichs Periodical’s Dictionary.
Five volumes located on the refer-
70 October 1995/Nuts & Volts Magazine

ence shelf at your local library. Or
online at Dialog or GEnie. Holds the
top 240,000 magazines and newspa-
pers with full descriptions. Also in CD-
ROM.

Another favorite “where to go and
get stuff’ mag is Whole Earth Review.
“Access to tools” is their motto.

U&lc

Your most bizarre multimedia pub
anytime ever is U & Ic. Short for
Upper and lower case. And, at least
to me, is by far the very finest of all.

This is really a house organ for
ITC, otherwise known as that
International Typography Corporation.
Their creative design is outstanding.

Focus is on type and typography.
They are most definitely moving into
new online and interactive topics.

Another trade journal is Electronic
Publishing. An oversized ad tabloid
on the latest and finest in fonts, print-
ers, and laser typesetters.

NEXT MONTH:

Don looks at resources

and opportunities for high
power electronics.

Wired

Calling themselves the mouth-
piece of the digital generation, this is
sort of your Playboy for the 90s.
Tightly targeting everything in cyber-
space. Included are great interviews,
useful news, and outrageous articles.

But far too brash for some tastes.

One competitor to Wired is
Morph’s Outpost. In a large and well-
written tabloid format. Haven't seen
this one lately. Hope it is still in print.

Computer Graphics

The best multimedia show is the
big annual SIGGRAPH gathering.
They are a special interest group of
ACM, the Association for Computer
Machinery.

These folks have a superb quar-
terly Computer Graphics journal. One
which is very big on underlying math
theory and fundamental algorithms.

Usually their fall issue #3 includes

their full SIGGRAPH Proceedings.
One competing trade journal is
that CGW. As in Computer Graphics
World. Who also have Siggraph
reviews. And do cover such topics as
animation and visualization software.

Video Toaster User

A fine example of a magazine
with genuinely useful technical con-
tent. At one time, the NewTek Toaster
had low-cost video editing all to itself.
Between that Amiga debacle and PC
and Mac coming on strong, they've
got lots of new competition.

NewTek is fighting back with the
latest in nonlinear editing techniques.
Particularly their Video Flyer and their
Video Toaster for Windows products.
And their greatly improved LightWave
animation rendering software.

A nonlinear editing eliminates any
need for videotape. Your entire ad or
presentation or movie or whatever is
stored on hard disks. Giving instant
access to any part in any order. And
forever eliminating crude “cuts only”
or “A/B roll” editing.

This is still one of my favorite
pubs. And a good example of how
readable and concise tech info should
be the foremost goal of any maga-
zine.

NewTek has free toaster videos.

New Media

One thick and competent monthly
mag. Although a tad heavy on glitzy
ads. Lots of reviews and product info.
Topics include JPEG, MPEG, high
end Mac reviews, kiddy titles,
more. Plus Scott Kim's end-of-
mag puzzles.

Multimedia Producer

I've only seen one copy of
this one. “For the creators and
developers of interactive multimedia.”
It's intended for CD-ROM developers.

Computer Video

This is the new kid on the block.
An oversized, bimonthly tabloid pro-
viding outstanding technical content.
Highly readable. Free to qualified
readers.

These folks also offer Radio
World and TV Technology. Two quali-
ty mags for TV and radio production.

Bove and Rhodes

A longtime alternative multimedia
info resource, Tony Bove and Cheryl
Rhodes offer a number of publications
and services. Their Bove and Rhodes
Insider’s Report is one example. You
contact them directly for more info.

Movie Stuff

The best traditional trade maga-
zine here appears to be Film & Video.

new from

DON LANCASTER

ACTIVE FILTER COOKBOOK
The sixteenth (!) printing of Don's bible on analog
op-amp lowpass, bandpass, and highpass active
filters. De-mystified instant designs. $28.50

CMOS AND TTL COOKBOOKS

Millions of copies in print worldwide. THE two
books for digital integrated circuit fundamentals.
About as hands-on as you can get. $28.50 each.

INCREDIBLE SECRET
MONEY MACHINE i

Updated 2nd edition of Don’s classic on setting
up your own technical or craft venture. $18.50

LANCASTER CLASSICS LIBRARY
Don's best early stuff at a bargain price. Includes
the CMOS Cookbook, The TTL Cookbook, Active
Filter Cookbook, PostScript video, Case Against
Patents, Incredible Secret Money Machine |l, and
Hardware Hacker Il reprints. $119.50

LOTS OF OTHER GOODIES
Ask the Gurulorllor lll . .
Hardware Hacker I, Il or V.
Micro Cookbook |
PostScript Beginner Stuff. . ..
PostScript Show and Tell
Intro to PostScript Video
PostScript Reference |l
PostScript Tutorial/Cookbook
P.osjtScriptAtgy Example

; ' ]
PostScript: A Visual Approach. .
PostScript Program Design
Thinking in PostScript . .
LaserWriter Reference .

Type 1 Font Format
Acrobat Reference . . . .
Whole works (all PostScript)
PostScript Insider Secrets
Hacking Insider Secrets

POSTSCRIPT SECRETS

A Book/Disk combination crammed full of free
fonts, insider resources, utilities, gubllcanons,
workarounds fontgrabbing, more. For most any
PostScript printer. Mac or PC format. $29.50

BOOK-ON-DEMAND PUB KIT
Ongoing details on Book-on-demand publishing,
a new method of producing books only when and
as ordered. Reprints, sources, samples. $39.50

THE CASE AGAINST PATENTS
For most individuals, patents are virtually certain
to result in a net loss of sanity, energy, time, and
money. This two volume set shows you tested
and proven real-world alternatives. 28.50

BLATANT OPPORTUNIST |

The reprints from all Don’s Midnight Engineeri r?
columns. Includes a broad range of real worl

proven coverage on small scale technical startup
ventures. Stuff you can use right now. $24.50

RESOURCE BIN |

A complete collection of all Don’s Nuts & Volts
columns to date, including a new index and his
master names and numbers list. $24.50

FREE SAMPLES

Well, nearly free anyway. Almost. Do join us on
GEnie PSRT to sample all of the Guru’s goodies.
The downloading cost on a typical Guru file is 21
cents. Modem access: Dial (800) 638-8369. On
prompt, JOINGENIE, then DMD524 on key.

FREE VOICE HELPLINE VISA/MC

SYNERGETICS

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

Write in 144 on Reader Service Card.




And your finest special effects maga-
zine is now Cinefex. | particularly like
all of their insider film secrets.

| have posted other special
effects resources in HACK72.PDF.

Printshop Magazines

By far the most useful trade jour-
nal is Quick Printing. Especially for
their Helene’s Hotline product location
data base. A competitor is Instant and
Small Commercial Printer. Two others
are the Printer’s Hotline shopper and
Printer’s Shareware software store.

For T-Shirt stuff, check
Impressions, Printwear, or Screen
Printing. More on printshop stuff in
HACK27.PDF.

Publish

Well, because it's there, | guess.
This is a rather high circulation ad-dri-
ven magazine centering on page lay-
out and such. After talking to some
other graphic artists, we've all
reached the same conclusion: Publish
always gets the “before” and “after”
shots mixed up on their page
remakes! Usually, they trash a clean
layout by ultra glitzing it. With results
only an ad director’'s mother could
love.

Imagining Inane
Imaging Issues

Does it really matter that there
are several dozen multimedia maga-
zines having virtually the same
name? Not really, because most of

them seem to me to be glitzy, highly
ad-driven rags totally devoid of any
genuinely useful content. Most of
these are free and worth every cent of
it.

One exception is Advanced
Imaging. This one is mostly a trade
journal for the high-end scientific
needs. They are particularly big on
solid-state video cameras and
machine vision. SPIE is a second
tech info source here.

Some “also rans” here are
Imaging Magazine on “Document
Solutions for Business;” a Photo
Electronic Imaging; Integrating
Photography, Electronic Imaging, and
Graphics; Copy Imaging &
Reproduction on copiers.

Or Digital Imaging “A magazine
for Graphics Service Users;” and
Imaging Business, “The voice of the
Document Imaging Channel.”

Three more equally exciting mags
are Color Publishing, PC Graphics,
Video and AV Video “Production and
Presentation Technology.”

Online Resources

There’s great heaping bunches of
multimedia stuff online. All of those
commercial services have at least
one offering. On GEnie, my PSRT
covers a few multimedia topics.
Especially on compression and digital
halftones. Three more extensive
GEnie resources are Desktop
Publishing over at DTP and Computer
Game Design at CGD. Plus the com-
puter musicians at MIDI.

But the best GEnie resource of all

MEDIA RESOURCES

is MULTIMEDIA$. Having a
RoundTable and a Product Catalog.
They also do publish a Cybernetic
Report.

The usual http://www.yahoo.com
is a good search engine for locating
nearly any Internet subject. There are
plenty of others. Including some
brand new CD-ROM based services
way too new for review. The printed
edition of the Gale Guide to Internet
Data Bases seems curiously silent on
multimedia as a subject. But is other-
wise handy.

There are lots of online news-
stands. Most of these range from dis-
mal on down to mesmerizingly awful.

Some of the better ones are VIBE
Online, BUZZnet, and Hot Wired.

The problem with all of these is
that the HTML web mark-up language
gets totally useless whenever it
comes to attractively presenting info.
Waiting in the wings is the infinitely
superior Adobe Acrobat. Which fully
preserves all fonts, photos, and
graphics. In tightly compacted files.

I've got scads of Acrobat support
up on GEnie PSRT. Including all the
key Adobe tech notes and hundreds
of files. Start with ACROBAT.PDF

The Dregs

One of the immutable physical
laws here at Synergetics is that some-
thing has to be at the bottom of the
pile. So, here is my collection of odd-
ball and interesting stuff which is “not
quite” centered on multimedia:

3-D Attist is a graphic design mag
out of Santa Fe. Their competitor is

apparently the 3-D Design out of
San Francisco. VSM is on Video
Software Management.
Otherwise known as running a
video rental store. Lots of ads for
cheap vids. Especially if you don't
care about the title.

VR World is a virtual reality
mag, while Response TV will let
you hit it big with late night TV
advetorials.

Interactive Video News is a
pricey high-end newsletter. On
multimedia, pay-per-view, shop-
ping, new demand video, and
such. Information Display is a
rather dull and dreary trade jour-
nal from the Society for
Information Display folks. Mostly
on liquid crystal display and relat-
ed wannabes.

Electronic Entertainment,
CD-ROM, and NEXT Generation
are mostly for end users. So are
both Videomaker and Video Pro.
Technique is a “how to guide to
successful communications.”
What Publish should have been.
Inform is an odd publication by
the Association for Information
and Image Management. And
Multimedia Technology Licensing
Law Report is a pricey newsletter.

Two multimedia book
sources are KIPI Bookshelf and MIX
Bookshelf.

Additional multimedia resources
do appear in HACK71.PDF.

This Month’s Contest:

For our contest this month, just
tell me about any multimedia resource
| don'’t already know about.

There will be a largish pile of my
new Incredible Secret Money
Machine Il books going to the dozen
or so better entries, plus an all-
expense-paid (FOB Thatcher, AZ)
tinaja quest for two that will go to the
very best of all. NV
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[ #80 TEST EQUIPMENT cont. |

TEK 2235 oscilloscope 100MHz $700,
SC503 oscilloscope plug-in. $625. Dexis
612-944-7670.

POWER SUPPLY 0 to 1000 VDC, 0-200mA,
regulated, built-in V-A meters, Buchler 3-
1155, $199. 415-244-9254.

HP 5245L Elec counters with plug-ins,
$85. Tek 453A dual trace o’'scopes $175.
Call, 904-897-6482.

HP 8754A 1300MHz vector network ana-
lyzer with Sparameter test set, storage
normalizer $2,000, HP 141T, HP 8555A,
HP 8552B, HP 8445B 18GHz spectrum
analyzer with digital frequency readout
$2,000, HP 3580A audio spectrum analyz-
er $750, HP 4800A audio vector imped-
ance meter $400. 513-658-4951.

SATELLITE TV from 18 INCH DISHES?

PROFIT from: the small dish revolution now upon us!
] Ku-band Satellite TV "Bible"

® QOperation |nsta|latlon and troubleshooting
of Ku-band satellite systems

° Foolpnnt maps and video standards

® and much more

SATELLITE TV®

Theory, Installation and

CALL 800-483-2423

FREE CATALOG of books, videos and software on
Satellite Television, MMDS & SMATV

432 pages, 8.5 x 11"

Write in 106 on Reader Service Card.

=

HEWLETT PACKARD 5245L COUN-
TERS are all gone, but WE NOW HAVE
500MHz PLUG-INS (HP 5253B) AVAIL-
ABLE, $35 + $7.50 SHIPPING. Pretested
repair parts are still available: Readout
with Nixie, $9.95 A17 card, $9.95. Other
cards $7.50. Nixies $6.50. Xtal oven assy,
$39. Add $5 shipping. Send stamped
addressed envelope for quote on any
other part. Check/MO plus part
number/description to: TURCOTRONIX,
1000 E. 14th, Suite 429A, Plano, TX
75074.

FREED 1020DR megohm bridge voltages
100-200-500, ranges 1 meg to 100
gigohms full scale. 310-867-2654.

YOUR CHOICE: HP 37302A (4 ea.), HP 59501
(1 ea.), HP 59307A (3 ea.) $125 ea. Aptec, PO
Box 101, El Segundo, CA 90245-0101. 310-
640-7262.

Featuring:
-True RMS mode
-Capacltanm and Itductance Protek

-Temperature m 506
-Dual display for frequency
-Decibel measurement
-Time mode with alarm, clock
and stop watch.
-Continuity, Logic and Diode Test.
-Pulse signal injection function.
-RS-232C interface
-Back llght and auto power off.
-And all the standard DMM features! @4 "
To Order - Send $189.95 plus $4.00 S+H to
Ereen brook electronics

269 U.S. Hwy 22 Dept B
Green Brook, NJ 08812
d: AMEX, Visa, MC or COD.| yooponHolster

Credit Cards uccge
TEL: 908-968-3500 FAX: 908-968-3378
N.J. residents add 6% sales tax

Write in 107 on Reader Service Card.
e I R T

Vlewstal' “Ew Jerrold HEX Drive o

(m Remotes compatible with these companies: |

19 10-25 -

ToE Jerrold E
exs 1-9 1250 400/450/550 765 640 |

Va" x 4 19  14.50 CFT-2000 875 7.65 B

These security bits are compatible Scientific Atlanta ol
with all the following companies: 075/175 765 640 |

Pioneer 6300 round bit (iri-notch) 13.95 475 Remote works w/DMX ~ 8.10  6.90

Avsafe #4 round “D” bit 13.95 w/Vol Control

Pl(;leer round bit (no notches)  13.95 8600 On-screen Display 8.10 6.90
Jerrold Flower-head i i

“E Security Screwdriver—7" 17.50 Zl?ll)l;lzl 1080:Seeres 835 7.15

Hex-drive Hand Ratchet

Fits all our TORX and Hex bits  9.95

Model 2020-85 CHANN ONVERTER w/REMOTE N

Prices for all of the following: 8.75..17.65

’L:astQI’m:E?‘el Rec'cg‘lw ls’rremorl Control , 1 Steel-shank I;;‘na;é)nic n—
avort anne! n leep limer 6 .95 55‘95 1 =
Model2520wfvol ool 204 magnetic screwdriver PA 140 8
g . for Hex-insert bits 5.35 ;
S4.95 ol Hamlin
79. 95 77 95 75 95 = RCPX, CRP-5
Panasonic Conv&:rter lgcc::a%sriver ! (S:X -6, CRP-7
TZPC145 s BAC K | and any four | Sigma Series
Indudes:  Last Channel Recall 1"TORXbits | pioneer
(also shown: 2"and3'bcts) BR-82
only | Tocom
All Models
19.95 |

Hew S¢
13 o 2N
x-long
395, 7495 " ing
395 495 na
395 495 5.95

3.95 495 5.95 |

| TORX BITS

¥ Tocom T-7

! Zenith T10
Zenith T15
1 Scientific Adanta
T20

Write in 141 on Reader Service Card.
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HEWLETT PACKARD MD. 8673D synthe-
sized signal generator, $22,500 HP
11713A, 8497K, 8494H. 355C, 355D,
G382A, HP 86632B AM-FM modulator
section. Hughes MD 1277H TWTA 8.0-
12.4 GHz. AT 20 watts Singer microwave
amplifier MD 583A 7-12.4 GHz. 1 watt.
Krohn-Hite MD. DCA-10 wide band amplifi-
er 10 watt DC. EIP MD 575 sourcelocking
microwave counter opt 04 Austron, Inc.
2100F Lorian-C frequency monitor Natel
Engineering Co. MD. 2088 8 channel carri-
er amplification system. Nicolet Analytical
Instruments MD, 60 SX FTIR spectrometer
1985 MD with 8 pin plotter and printer.
Wheatstone Bridge Anthony Pattern #4230
ration 1,000-1: 1-1,000 Dytronics Co, Inc.
MD 311 primary phase angle standard 30
CPS to 10,000 CPS. Tektronics 2901 Time
mark generator. Tex. type 545 & 575 oscil-
loscope. HP 8057A, K61-5214L, 1105A.
Generators. 517-876-6666. FAX 517-876-
6363. MI.

JULIE RS-703 Lab. resistance std.
.0015% acc. $375. Julie 4K, 1K, .0015%
$75 ea. L&N 10K, 1K $125 ea. Otto Wolf
Wheatstone $250. GR sound meter 1551A
$75. Freq. Synthesizer Montronics 303-6
$300. HP frequency std. 103AR $250.
Freq. Comparator #100-7 $150,
Multiplier-comparator 230-1 $150. Krohn-
Hite amps DCA-50R, UF101, $170 ea.
330 BF band pass filter $150. Epic tran-
sient waveformer recorder $125. Ferris
32A field strength meter $125. HP 113AR
frequency divider $150. Angle measuring
equipment $75. 818-761-8594.

ELECTROMAGNETIC FIELD (EMF)
PROBES and METERS: Several calibrat-
ed models available. Check EMFs gener-
ated by home wiring, appliances, comput-
ers, etc. Numerous research studies linked
EMFs to CANCER, LEUKEMIA, MISCAR-
RIAGES, BIRTH DEFECTS,
HORMONES. The EPA recommends “pru-
dent avoidance.” Protect your family’s
health and save money by using probe
with voltmeter you already own or ours.
FREE INFORMATION: 703-938-4495.

THIS LOW circuit loading SCOPE
PROBE produces a 60dB SPECTRUM
ANALYZER display on your inexpensive
scope. Excellent EMI/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:
IA5 $19, IA7 $29. SMITH DESIGN, 215-
661-9107, 207 E. Prospect Ave., N.
Wales, PA 19454.

FEITEK HAS the test equipment you want
at reasonable prices. We buy, sell, and
trade HP, Tek, GR, etc. Call or fax Monday
thru Friday, 9 to 5, 314-423-1770, or write
us at Box 3423, St. Louis, MO 63143.

WANTED: GENERAL RADIO Primary
Frequency Standard. Type 1103A syn-
chronometer, Type 1102A multivibrator,
Type 1101A oscillator. Call Bill Scolnik, 1-
800-634-7036 or Fax 1-800-788-5005.

FREE! THE ETC Catalog of Manuals for
amateur, audio & test equipment. A.G.
Tannenbaum, Box 386, Ambler, PA
19002. 215-540-8055, FAX 215-540-8327.




DIGITAL TEMP CONTROLLERS. 1/4 DIN
to 1/16 DIN sizes. Simple on/off to
programmable ramp & soak units in 3 lan-
guages. Also infrared sense units. 310-
867-2654.

TEST EQUIPMENT: HP 5326B, counter
DVM, $200; HP 5327B, $250; HP 8412A,
$200; HP 8414A, $200; HP 4260A univer-
sal bridge, $200; Tektronix TM506, $200;
HP 8750A storage normalizer, $200; HP
3710A, HP 3702A, 3705A, $1,500;
Boonton 92A-S2, $150; NewPort research
820 laser power meter, $100; MIL/Taffet
Electronics ZM-4B/resistance bridge
unused with manual; $60 ea., 15 available.
Send for test equipment sales list. A-
Comm Electronics, 7198 S. Quince St.,
Englewood, CO 80112. Phone 303-290-
8012, Fax 303-290-8133.

HEWLETT PACKARD phase magnitude
display #8412B $100. Heath Zenith .1Hz
to 1MHz #1271 function generator $50. Al
Hooper, 912-923-5235.

GR 1608A RLC bridge $130, Loral 1553 bus
analyzer $295, Pacific Measurements 1038
with H-13 & 2-V-12 plug-ins $285. 714-495-
8649 evenings.

TEST RECEIVER. STODDART NM 25T,
radio interference and field intensity meter,
200KHz-32MHz, $700, with manual.
Offers. Psitech Plus, 707-745-4804, fax
707-747-5277.

CALIBRATORS: GR1422CB capacitance.
ESI 240B, SR1050-10M resistance.

Rubidium frequency. DC. AC. Oscilloscope.
Hamilton, 619-439-1345, 1-800-TO-BUY-TE.

XRTRARN . N R T AN

SMALL BOX big performancel This
Wavetek 3000-200 is both a 1-520 MHz
synthesized signal generator and an FM
deviation meter. Frequency accuracy is
.001%. Readout has six digits. Attenuator
range is from —130dBm to +13dBm. Good
condition. Exceptional price, $795, cali-
brated! Gary, N6ZD 408-285-0301, FAX
408-385-0261.

SECURITY

SURVEILLANCE: ALL ELECTRONICS
SECURITY DEVICES AND ALL YOU
NEED FOR PRIVACY AND SECURITY,
BUGGING/ PHONE TAPPING DETEC-
TORS, TELEPHONE RECORDING,
TELEPHONE/FAX SCRAMBLERS, VEHI-
CLE TRACKING SYSTEM, COVERT
VIDEO CAMERA, TRANSMITTER KITS,
AND MORE. FULL CATALOG AVAIL-
ABLE. A.B. ELECTRONICS, NY, 1-800-U-
ANTIBUG, 718-253-3637.

NIGHT VISION. You've seen the rest, now
own the best. We only carry US made com-
ponents, kits, and complete systems, not low
MTBF Russian units. In stock, now 18mm,
25mm, 40mm Gen |, I, Il tubes. We have a
complete line of parts and accessories for all
US military night vision and thermal imaging
equipment. We also do repairs and custom
work. Call or fax for our catalog. Ni-Tronics,
916-686-1207.

| 16 1/0 Lines

W 2K/8K EEprom

| Interactive Debugging
m PIC16C57

| 8bit Counter

® Interrupts

To Order Call:

(800) 940-5590 or (303) 440-5590

fax: (303) 440-9467
bbs: (303) 440-7828

VersaTech.

FBASIC Tickit,

a PIC based, FBASIC
language, microcontroller.

I7s your ticket to faster and
easier prototype development.
Great for data logging

W RS232 Serial Routines
W Puise Generation and Measurement
W Varible Frequency and Duty

Square Wave

Electronics

and robotics.

P.O. Box 18476
Boulder CO, 80308 & one literature pocket. 660ZT Case, complete with
tools . . . $208.00
660ZT Case Only. .. $57.40

Accept Credit Cards
and Increase Your Sales!

MasterCard, Visa, American Express®*, Discover*

All Types of Businesses Considered

Why limit yourself to only customers with
cash in their pocket or checking account?
Accept credit cards and you open the door
to the rest of the buying public!

Jim Krause will pay your sign-up
fee to Cardservice International
(Limited time offer)

No sign-up fees if you act now!
Call or Fax for Free Info:

Jim Krause, Cardservice
Voice & Fax (310) 694-0565
Cardservice International, A Registered Agent for
Bank of Oakland, Oakland, CA; First Bank of Beverly Hills,
Calabasas, CA; Humboldt Bank, Eureka, CA; Redding Bank of
Commerce, Redding, CA; Tehama County Bank, Red Bluff, CA

(All Banks FDIC Insured)
*American Express & Discover subject separate approval

pencil . . . $92.00

=

nlatt _ Case - Deluxe Polypropylene. Chemical

Resistant. Tools by CooperTools and others. 800T Case,
complete with tools. .
800T Case Only. . . $114.80

RPLOE — case - Cordura Exterior. Two exterior pockets

OptlonaI-Gperry meter #DM6510 as shown . . . $63. 95

Weller WCCI100- Electronically
controlled station, temperature
adjustable from 350°
Zero voltage circuit-safe for
sensitive components, 40 Watt

GoldStar — 20 MHz Dual Trace Oscilloscope OS-
9020A-Large 6" rectangular, high sensitivity: 1mV/div, high
accuracy: +3%, stable, low-drift design, 8 divisions of dis-
played dynamic range and accurate, distortion-free wave-
form measurements . . .

Electro Tool, Inc.
9103 Gillman, Livonia, Ml 48150

Customer Service: (313) 422-1221

ORDERS ONLY: 1 (800) 772-3455

“Tools American Made.”

FOR THE BEST
PRICES ON PROFESSIONAL TOOLS,
CALL ELECTRO-TOOL

. $389.99

Superior
magnification, Optical Glass
Prismatic lenses, (not plastic)
Select any one of (6) magnifica-
tions . ¥

-850°F,

$370.80

Write In 125 on Reader Service Card. ;i

'SECURITY TECHNICAL help online 24

hours a day ‘on the HES BBS via modem:
908-840-6921.

STUN BATON or high voltage ozone
replenisher, $30 plus $3.90 shipping each.
Knight Industries, Box 1525, Woodinville,
WA 98072, 206-481-9491. Knight Sticks
are personal, non-lethal, high voltage
defense products direct from manufactur-
er, us!

MILITARY COMPONENTS wanted.
Capacitors, resistors, diodes, transistors,
semiconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

PROTECT YOURSELF with an 80,000
volt stun gun. Small, legal, and effective:
Retail $59.95 only $28.95, 120,000 volt
Retail $89.50 only $34.95. 160,000 volt
Batons $129.95/$58.75. Postpaid: Two or
more deduct 10%. Astro, PO Box 107,
Ironia, NY 08745. 201-366-5411 code 777.

Write in 104 on Reader Service Card.

SECURITY CAMERA equipment and
related products. 1000s of pieces of equip-
ment, from cameras, lenses, cable, video
recorders, switchers, mounting brackets.
All equipment is new with manufacturer’'s
warranty. WEI Systems and Equipment. 1-
800-348-4448.

TEL-A-BEEPER EXCLUSIVE. Custom
telephone with burglar trap alarm alerts
your pager of entrance violation. For busi-
ness, church, home, school, etc. Free
brochure & custom order form. 810-308-
7693. Computer King Security, 25453
Wiseman, Roseville, Ml 48066.

Subscribe To Nuts & Volts!

CALLER ID in your PC! Patented Pass
and Block feature for COMPUTER
ACCESS SECURITY! 8-bit card with soft-
ware. Database included. Pager
Forwarding. More. Technical reference to
write your own applications. Now only
$109.95! Pewee Valley Innovations, Inc.,
6601 Old Zaring Road, Crestwood, KY
40014. 502-241-4295.
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ALPHA ALARM Pager: This new device
allows monitoring of any Standard Alarm
System with any Alphanumeric Pager.
Each alarm zone reports a custom mes-
sage to your pager that is software config-
urable at the time of installation. It also
features call back acknowledge, which
helps to insure you receive any alarm con-
ditions in a matter of seconds. Suggested
retail is $299.95 with quantity pricing avail-
able. Looking for Installers and Dealers.
Call for more detailed information on this
HOT new product. 407-690-7998.

ALARM PARTS. Send SASE for list.
SWS, 609 North Miller #B, Santa Maria,
CA 93454-3739.

12 HOUR Telephone Recorder! High
quality cassette deck plugs directly into
phone line and records up to 12 hours of
conversations on a single cassette! Starts
and stops automatically. $89.95. Smoke
Alarm Video Cameral High Quality B/W
video camera with .1 lux sensitivity!
Concealed in standard looking smoke
alarm, $189.95. Free shipping! Check/MO.
RCM Electronics, PO Box 542181, Dallas,
TX 75354-2181.

VOICE CHANGER board! Fully assembled
and tested! Not a kit! 16 levels of change,
many applications! $39.95 + $4 (S&H) US
funds! PARSEC Electronics, PO Box
34594, Phoenix, AZ 85067.

BE A security dealer. High earnings, high
demand. See our ad under business
opportunities.

100 MILLIWATT Narrowband (VHF) Voice
Transmitter. Complete plans of this unit
that can be built for under $35, in less than
one evening! Smaller than a 9V batt. Free
info in return for a SASE. This plan has
been endorsed by John S. Wilson, Jr.
America’s most famous designer of “elec-
tronic surveillance gear.” Read what he
has to say about it in his international
newsletter in our free brochure. DE
Newkirk, PO Box 17277, N Little Rock, AR
72117-0277, USA.

20NN ~MAO®

Let Skyvi®on el

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

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

30-50% savings with SkyPac®* programming.
18" Mini-dish systems and accessories.
Tools « Commercial Equipment » Books ¢ Software.

It’'s MORE than

a catalog!

Comparison Charts
Product Reviews
Tech Tips

&

& Skyvision® « 1016 Frontier Drive * Fergus Falls, MN 56537
International 1-218-739-5231 » Fax 218-739-4879

Remember the
fun you had
when you could
do it yourself?

STILL

N

YOU
CAN!
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SPY EMPORIUM privacy security.
Professional recorders, parabolic mic.,
wireless covert video, bugging/phone tap
detectors, scramblers, locksmith tools, etc.
FOR CATALOG, SEND $5 to Security
Trade, 6065 Hillcroft, Suite 413, Houston,
TX 77081. 713-774-1000, FAX 713-774-
6222.

SATELLITE

EQUIPMENT
90

VIDEOCYPHER HACKER 1. Multiple
computer disks loaded with hundreds of
software files and hacker tools. This library
of files took over a decade of working in
the satellite underground to bring together.
We also include an information sheet that
will show you how and where to start with
your new package. Send $34.95 + $4.95
shipping and handling to: REQUEST
INFORMATION SERVICES, 5201
Kingston Pike, Suite 6-106, Knoxville, TN
37919. Quick service.

SATELLITE HACKERS BIBLE. Covering:
Satellite data communications, RTTY,
SCPC, WEFAX, frequencies. Schematics
for BMAC, stock market quote receivers,
and more! Includes: 200+ IBM-PC soft-
ware files. $56.95. VISA/MC 520-782-
2316. TELECODE, Box 6426-NV, Yuma,
AZ 85366-6426.

USED SATELLITE EQUIPMENT. You
name it, we have it. LNA’s, downconvert-
ers, drives, receivers. Working condition
guaranteed. Call 317-385-2305.

25K LNB $54.95, 20K LNB $69.95, com-
plete systems, C/KU, RCA, DSS 18",
Orbitron, Ajak, Drake, Chaparral, Echostar,
HTS, Accessories, expert advice. Free cat-
alog. Satellite Warehouse. 1-800-851-
6534.

SATELLITE RADIO BOOK AND GUIDE.
New book covers all Audio Services,
SCPC, Subcarriers, FM Squared,
Facsimile, Press Services, Weather
Services. Simple how-to-receive instruc-
tions. $16.95 plus $3 Priority Mail. UNI-
VERSAL ELECTRONICS, 4555 GROVES
ROAD, #12, COLUMBUS, OH 43232. 614-
866-4605.

BUYING GENUINE UNMODIFIED
TOCOM, SCIENTIFIC ATLANTA 8536s,
8550s, 8580s, 8590s, and 8600s. JER-
ROLD DPV and DPBB. PIONEERS, all,
and Zeniths, all. Any quantity. Top $$$
paid. Contact National Cable Brokers,
Plymouth, IN. Phone 219-935-4128.

VIDEOCIPHER 2 PLUS. 17 pages
Computer Drawn Schematics, video-only
chip file (V1.07), disassembled ROM listing
on diskette, and diagnostic screen data
explanations. Specify 1.2MB or 1.44MB
$29.95. VISA/MC 520-782-2316. TELE-
CODE, Box 6426-NV, Yuma, AZ 85366-
6426.

GET SOUND for VCII and VCIl Plus with-
out codes. Free detail. Send SASE to:
Nassirian, Box 382-V, Rio Linda, CA
95673.

SUBSCRIBE TO the North Star Gazer,
YOUR monthly Satellite Industry News
Connection. Geared at the satellite enthu-
siast & professional. Full reports on the
Satellite Underground. $48 per year US.
Send check today to: North Star, PO Box
1023; Lapeer, MI 48446, 810-664-4022.




B-MAC HI-NET programming, movies,
racing, boxing, wrestling, soccer and more.
The only reliable sourée for quality units,
programs and service. No expensive,
unreliable modem necessary. We auto
update. Deal direct with the source. For
the only honest answers and unmatched
pricing and service, call S&J Electronics,
201-728-3217 10am-6pm EST.

VIDEOCYPHER 2 VIDEO HAS BEEN
BROKEN. Receive perfect video on all
VCII PLUS channels including the XXX
adult channels on your older VCII
descrambler board with our new VIDEO-
BUSTER chip. Works with all VCII boards
such as 032, 018, 019, 010. Simple 1
minute, do-it-yourself installation. Simply
plug it in! Full instructions included. Only
$49.95 + $4.95 shipping and handling.
Available on disk for $20 extra. Please
specify disk size. If you don’t have a VCII
descrambler board, or have one that is
broken, don’t worry. We also offer the
entire board with our new VIDEOBUSTER
chip installed for an unheard of price of
just $149.95 + $14.95 shipping and han-
dling. For service beyond the sale you can
trust. Request Information Services, a
respected name in the satellite industry.
To order send payment to: REQUEST
INFORMATION SERVICES, 5201
Kingston Pike, Suite 6-106, Knoxville, TN
37919. Full technical support with order.
Quick service.

FOR SALE: Used older and new Drake
satellite receivers. Old QST and CQ maga-
zines, old Allied, etc., radio catalogs. New
Hustler G6-144 $98 and G7-144 7DB
$139.95 + shipping. Stanley Strangle
K8NYT, PO Box 110, Bruce Crossing, Mi
49912. 906-827-3526.

SATELLITE EQUIPMENT: New program-
mable stereo C/KU receivers with remote
control, $179. 25 degree C-Band LNBs,
36VDC motors, complete satellite systems.
Call 714-548-5521.

VIDEOCIPHER 2 PACKAGE OFFER.
Includes: VC Primer, VideoCipher Video
and 50 programming files for all models of
VideoCiphers except Plus Series (029 or
VCRs), $39.95 postpaid. VISA/MC 520-
782-2316. TELECODE, Box 6426-NV,
Yuma, AZ 85366-6426.

OAK DECODERS, Filipino, Chinese chan-
nel available and much more. Top quality
units at super prices. Quantity discounts
available. Call New Advanced Tech-
nologies. 514-458-3063, Fax 514-458-
0798.

EARN $2,000 wk. installing, selling mini
satellite dishes. VHS tape $19.95. Basic
units from $599. CV, 29637 S. Dixie Hwy.,
Ste. 324, Homestead, FL 33033. Phone
305-247-3469.

WANTED: LARGE SATELLITE ANTEN-
NAS, 7-20 meter, commercial grade only.
Also transmitters for uplink, HPAs,
exciters, etc. Prefer Scientific Atlanta,
Andrews, Vertex, RSI, etc. Will remove.
PTL Cable Service, Inc. Phone 407-747-
3647, FAX 407-575-4635.

1.2 MEGABYTES of satellite tracking
programs, lists every satellite visible in US,
co-ordinates, channel frequencies, audio
carriers, scrambling methods. Computes
solar outages, telemetric data sources for
low orbiting satellites. $8. Cabletronics,
Box 30502N, Bethesda, MD 20824.

TOP OF THE LINE SATELLITE EQUIP-
MENT AT DISCOUNT PRICES. Complete
Houston Tracker Systems with (module,
IRD, dish, and electronics) $1,059 and up.
Electronics pkg. $169, 10’ Pareclipse dish
(UPS) $499. Shipping additional. Many top
brand IRDs and satellite equipment avail-
able. Computers 486 systems complete
starting at $879. Evco can now offer long
distance calling for 14 cents a minute any-
time anyday. 800 numbers $10 a month.
Call or send SASE for catalog. 410-335-
7511. Evco, 3316 Choptank Ave.,
Baltimore, MD 21220-4328.

SYNC-A-LINK UNIVERSAL VIDEO SYNC
GENERATOR is an educational trou-

bleshooting tool for those persons seeking

technical support for evaluating different
types of video difficulties. It will restore all
horizontal & vertical sync lines from stan-
dard or distorted analogue video-type for-
mats. It requires pretuned baseband video,
and comes complete with operations man-
ual & 90-day warranty. Total package case
with power pack completely assembled,
aligned, tested, $150. Voice orders and
information 918-479-6451 or write to Sync-
A-Link Communications, PO Box 4, Locust
Grove, OK 74352.

RCA DSS 18" dish systems, single and
dual systems available. Call for price info
quantities available. 201-728-3217. 10am-
6pm EST.

HEAR NON-COMMERCIAL satellite radio
programs right in your area without the use
of a dish or any other expensive receiving
equipment. Thousands of these programs
are operating today across America.
Programs may include talk shows, weath-
er, sport events, news feeds, financial
reports, music programs, and data ports.
This technology is received through a high
tech SCSRT1 card. Find out today what
you have been missing! 1-800-944-0630.
Credit card orders accepted.

REMOTE CONTROL VIDEO A/B
SWITCHES, controlled by any remote!
$39.95, Visa & MasterCard. Dealer
inquiries welcome. 1-800-831-0184.

VIDEOCIPHER INFORMATION. We are
still the most complete source of
VideoCipher |l information. 9 books with
over 1,500 pages and over 650 IBM-PC
files for all VideCiphers. Call or write and
ask for VC2 info pack! 520-782-2316.
TELECODE, Box 6426-NV, Yuma, AZ
85366-6426.

Small, Attractive,

RF300T

) RF60

Visitect Inc. §19

150 Transmitter
RF300XT 300’ Range Transmitter

Small, High End Quality, Receiver for the RF300 Transmitters

1-1/4"x3-3/4x9/16”, 8-24 vdc CMOS Input / Outputs, PCB
RF300R  Receiver, assembled
RF300RK Receiver, Parts Kit

Miniature Transmitters and Receivers

High End Quality, 2 Channel Transmitter
59,049 Settable Codes, 150°-300’ Range, 1-1/4"x2”’x7/16”, Assembled

1 5 10
2495 1995 1595
2995 2495 19.95

2495 2095 16.95
1995 15.95; 1295

T Small, Economical, Transmitter and Receiver Set
\ Set Code, 60’ Rzm;,e, 1-7/8"x2-3/87x7/16” (T), 2”’x2-3/4x9/16” (R)
Transmitter and Receiver 2495 19.95 14.95

Add $ 4 shipping for first item + $ 1 for each additional item. Ca. residents add 8.25% tax
—S

651-1425 Fax (510 651-8454
x 14156 Tremont, CA. 94

Write in 109 on Reader Service Card.

B-MAC SBS-5 Package, newly released
movies, boxing. Only we carry major sport-
ing events on C-Band. Top quality pre-
tested B-Mac units is stock. Not obtained
through classified want-buy ads.
“Exclusive Auto-Mac Modem.” Regarded in
the industry as the most dependable, reli-
able service anywhere. No Wizard Key
Pad from the Dark Ages that costs more
and doesn't even auto-update. We are the
longest, oldest continuous B-Mac supplier,
bar none! We have an impeccable reputa-
tion and track record supported by rave
reviews in several publications. We just
don't sell products we develop the technol-
ogy. Only we auto-update on SBS-5. Call
the B-Mac specialists now! New Advanced
Technologies, 514-458-3063, Fax 514-
458-0798.

VIDEOCIPHER I, modules, products and
repairs. Auto update software, codes and
components. For repairs call 201-728-
3217, 10am-6pm EST. S&J Electronics,
1614-0 Union Valley Rd., W. Milford, NJ
07480. Also buying VC lls, BMAC
decoders and cable converters.

VIDEOCYPHER Il descrambling manual
Schematics, video and audio. Explains
DES, EPROM, CloneMaster, Pay-per-view
(HBO, Cinemax, Showtime, Adult, etc.)
$16.95, $2 postage. Schematics for
Videocypher Plus, $20. Schematics for
Videocypher 032, $15. Collection of
Software to copy and alter EPROM codes,
$25. VCII Plus EPROM, binary and source
code, $30. Cabletronics, Box 30502N,
Bethesda, MD 20824.

WANTED: STOCK QUOTE RECEIVER
SET i.e., BMI (BONNEVILLE) or equiva-
lent. Needed as backup. Call, and leave
message. Anthony, 619-446-8843.

RCA DSS SYSTEM HAS BEEN
BROKEN. Find out how people are receiv-
ing over $1,000 worth of programming for
only $50 a year. Don’t miss out on this hot
new information package. Send $29.95 to
REQUEST INFORMATION SERVICES,
5201 Kingston Pike, Suite 6-1086,
Knoxville, TN 37919. Quick service.

The Smallest,

Most Secure, .1

Best Range, 3 Channel
Remote Receiver.

THOUSANDS
oF CD-ROMS

DESK TOP PUBLISHING & GRAPHICS
CLASSIC CARS VOL.1,2,0r3

LACE & LINGERIE

MASTER CLIPS 1000

NATIONAL PARKS

PRETTY WOMEN 1

STOCK PHOTOS SWIM SUITS

STOCK PHOTOS TEXTURES

SWIM SUITS 1

TEMPRA-KODAK PHOTO CD
EDUCATION & CHILDREN'S
DINOSAUR SAFARI

DR. T'S SING ALONG

DR. T'S AROUND THE WORLD
HARRY'S STORY DISC & COLORING BOOK
MARIO IS MISSING DELUXE

MARIO IS MISSING W/WORLD ATLAS
MARIO THE EARLY YEARS

MARIO'S TIME MACHINE

SPACE SHUTTLE MPC

CD STORYTIME-INTERACTIVE
GAMES & ENTERTAINMENT

APOGEE GAMES

ARCADE COMPANION

DOOM COMPANION

EPIC GAMES

CD FUNHOUSE 9.0

HOUSE OF GAMES Il

JAZZ JACKRABBIT

JOURNEYMAN PROJECT TURBO
PINBALL FOR WINDOWS

WHO KILLED SAM RUPERT

ULTIMATE DOMAIN-MIDEVIL

STAR WARS CHESS
WOLFENSTEIN-3D-ARCADE GAME AND ADD-ONS
REFERENCE & BUSINESS

AUDUBON BIRDS OF AMERICA
MICROSOFT BOOKSHELF

COLOSSAL COOKBOOK

FAMILY DOCTOR VER.2
ENCYCLOPEDIA OF KNOWL E
GROLIER'S MULTIMDEDIA ENCYC. 5.0
SHERLOCK HOLMES ON DISC\ .
INTERNET SAMPLER

AUDUBON'S MAMMALS

MONEY IN THE 90'S

COMPLETE WORKS OF SHAKE! RE
SPACE MISSIONS

U.S. ATLAS 3.0

WORLD ATLAS 4.0

9-DIGIT ZIP CODE DIRECTORY

*** ADULTS ONLY - MUST BE OVER 21 ***
ALL BEAUTIES 2

ANGELS ON ANGELS-PHOTO-CD
BLOOMING ANGELS

INTERACTIVE ADULT CALENDAR
EXOTIC ANGELS-PHOTO-CD

EROTIC ILLUSIONS SAMPLER
GLAMOUR GIRLS

TREASURE CHEST
Download our Catalog or

Call Today for Complete List

800-410-BOBSc2)

http: //www shore.net/~crazybob/
50 New Salem St.
Wakefield, MA 01880
Tel 617-246-6767

Fax 617-246-6776

&5 EACH 5 FoR 519

Stnat Slnart Securlty (6 2) 462-1161
7147 University Avenue ® La Mesa, CA 91941
Send, Fax or Call Order In - Use Credit Card or Check. Fax (619) 462-0652

Writein 114 on Reader Service Card.
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TELEVIEW DISTRIBUTORS

ba. WHERE OUR VALUED CUSTOMERS' BUSINESS
M IS HONESTLY APPRECIATED

1.-800-847-.-3773
=% ¢ VEG4 OVE ORDERS ALSO ACCEPTED

purcnas>
1:800-525-0428 rm.saes
90 DAY + GUARANTEE
NO PERSONAL CHECKS NO NEVADA SALES
ups.iNsUreD . PRICES EFFECTIVE SEPTEMBER 1995  Hours: M 94 PST
PAN COMBO PAN COMBO
SCLATL. ‘
NEW B3 8500 to
'Il“}IS'Ilé'II'RI BI %0
MLIN 8570 to
8z MLD 8580
OAK
YES ZENITH
T YES BASEBAND BB
BA5135 ORDERS CALLED IN BY 1:00
gﬁ%%(l)g SHIPPED SAME DAY
15,00 Shippi
BAG150 $15.00 Shipping

Nearts & TValts Octatier Speccal
SSA86 $160.00

GIVE TELEVIEW TONY A CALL TODAY
1-702-253-1852 - FAX 1-702-253-1854 - P.0. BOX 71465 - LAS VEGAS, NV 89170-1465
Tony Talli's Original Teleview is not affiliated with Teleview, Inc. NV Corp.

or Teleview Distributors, Inc. of lllinois.
L T . T e S RS S GRS T M e S e e P e e m s e mm o= em o e e e wm o e e e e = - - - e e o Tm mm S e = = e g
[ Yes, 1 am paying for full service, this unit is only to be used as an extra unit. m—

1. WARNING: The ownership of a cable decoder DOES NOT give the owners of the decoder the right to decode or view premium cable channels without AUTHORIZATION from their cable company.

2. AUTHORIZATION: In general terms, proof of payment to a cable company for viewing their premium channels is AUTHORIZATION. I, the undersigned, understand paragraphs 1 and 2
above and agree that: AS A USER: I will not use any cable products purchased from Teleview Distributors by myself or my company, for the purpose of decoding or viewing unauthorized pre-
mium cable channels or avoiding rightful payment to any cable company. AS A SELLER: I will not sell, trade, give or dispose of any goods I have purchased from Teleview Distributors to any
third party or customer to whom I know, believe or suspect of using said goods for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable

company. AS AN ADVERTISER: I agree I will not advertise, tell or communicate to anyone in any manner, that products I have purchased from Teleview Distributors can be, should be or are
intended to be used for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company.

Signature Date
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PLEASE FOR ORDERS ONLY

1-800-742-2567

P.O. BOX 538
BENSENVILLE, IL 60106

Call 708 ¢ 616-8050 o= Fax 708 ¢ 616-8094

OUTPUT
CHANNEL

SUBTOTAL

HANDLING
ADD 5%

SHIPPING ADD
.00 PER UNIT

TOTAL

WAIVER

O Yes, | am paying for full service, this unit is only to be used as an extra unit. :

1. WARNING: The ownership of a cable decoder DOES NOT give the owners of the decoder the right to decode or view premium cable channels without AUTHORIZATION
from their cable company.

2. AUTHORIZATION: In general terms, proof of payment to a cable company for viewing their premium channels is AUTHORIZATION.

1, the undersigned, understand paragraphs 1 and 2 above and agree that:

AS A USER: | will not use any cable products purchased from Greenleaf by myself or my company, for the purpose of decoding or viewing unauthorized premium cable
channels or avoiding rightful payment to any cable company.

AS A SELLER: | will not sell, trade, give or dispose of any goods | have purchased from Greenleaf to any third party or customer to whom | know, believe or suspect of
using said goods for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company.

AS AN ADVERTISER: | agree | will not advertise, tell or communicate to anyone in any manner, that products | have purchased from Greenleaf can be, should be or are
intended to be used for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company.

DIORBNIRGIE ) SRS ol pau iy [ ol WIS o SR ) Geen 00 SEOCEE B EIRIE)
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SQUELCHING

THE

en it comes to receiving
antenna systems for pro-
grammable radio scanners
and mobile/handheld VHF and UHF
transceivers, BIGGER may not
always be BETTER.

Take the situation of radio enthusiast, ham
operator, law enforcement radioman, Bill Alber
WAG6CAX, near San Francisco. His residence is
located on the outskirts of town, and he needs to
monitor and communicate with VHF and UHF base
and mobile radio units over a distance of 35 miles
simplex.

“Because | needed to monitor frequencies on
30-50 MHz low-band, plus COMM channels on VHF
near 154 MHz and the two-meter band, plus several
UHF frequencies near 450 MHz, | started out with a
discone antenna system,” comments Alber.

(8. Amateu
cteristic

The discone is a wide-band antenna which
exhibits omnidirectional reception from frequencies
40 MHz and up with the add-on, low-band (30 MHz-
50 MHz) whip assembly. It is considered unity gain
and offers reasonable signal capture all the way up
to 1500 MHz with no appreciable hot-spots in its
tuning capability. Most operators use this antenna
for receiving only, but some have enjoyed okay
range transmitting into the discone as well.

Our radio operator, Bill, couldn’t quite make out
the stations at the edge of his 30-mile desired recep-
tion range, so swapped out the unity-gain discone
antenna with some $100+, single-band, dual-band,
and tri-band tall base antennas from Comet
(Anaheim, CA 714-630-4541) and Diamond (San
Marcos, CA 619-744-0900). These two companies
offer more models of base and mobile high-gain
transmission and reception white fiberglass vertical
antennas than anyone else in the amateur radio
market.

“My base scanner immediately shut down when
| went to the bigger antenna,” comments Alber.
“When | took out the pre-amplifier, reception was
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back to normal — in

fact, dramatically
improved,” adds Alber.
The problem here was
overload.

Most scanners
have a front-end transis-
tor for RF amplification
that literally swamps
when driven by a
receiver pre-amp in
front of it. External pre-
amplifiers might be
effective on some very
old scanners with
insensitive  front-end
tubes or transistors, but
pre-amps on the mod-
ern scanner usually
lead to major overload

pre-amp in front of
it, will sometimes
be unusable near
major metropolitan
areas when nearby
transmitters over-

load it.
But on his
mobile amateur

radio and commer-
cial mobile radio
equipment, the big
Diamond and
Comet high-gain
antennas dramati-
cally improved
transmission and
reception capabili-

by Gordon West

R

and degradation of
incoming signals.
“On the hand-
held scanner, the
big new antennas
brought in so much
garbage that | had
to go back to the
little discone in
order to hear any-
thing on frequen-
cy,” adds Alber.
Same problem —
front-end overload
and the little hand-
held programma-
ble scanner with no

\

single-band and combo-band antennas made a big
improvement.

Lesson learned — trying to hook programmable
scanners and small amateur radio handheld trans-
ceivers into high-gain base antennas could result in
severe receiver degradation due to the effects of out-
of-bands swamping the receiver and creating unde-
sired mixing within the front-end of the handheld
leading to on-channel signals being covered up by
other radio services 10 or 20 MHz away.

Have you ever heard the National Weather
Service and taxi cab calls coming in simultaneously
over your local ham radio repeater channel? If only
your little handheld on a big external antenna picks
it up, and no one else hears what you are hearing,
chances are the problem is occurring as overload

within your own unit. k

ties. Bill could hear

stations well beyond what the little discone could
receive, and could communicate up to 60 miles away
with stations that the little discone couldn’t even
hear. The big white fiberglass collinear VHF and UHF

Another strange problem occurred when public
safety officials were fighting a local brush fire and
lost radio communications when they drove within
one-half mile of the mountain-top radio relay system.



“I couldn’t hear my own base station 10 miles
away through all the garbage coming out of my
mobile unit,” comments Al Palantonio NN1d,
retired public safety officer. “The base station could
hear me clearly, but all of the other radio signals
coming out of the nearby hill-top transmitters were
completely clobbering any reception I might have,”
adds Palantonio.

Again, the problem is front-end overload and
the mixing of many nearby frequency signals with-
in a mobile radio not designed to specifically fight
this kind of problem in rural areas.

Are there mobile units and handhelds that
SPECIFICALLY keep receiving noise-free: when
there are other signals on adjacent frequencies
nearby pounding the front-end transistors? Indeed
so — but these handheld and mobile units are old,
big “bricks” that feature HELICAL RESONATORS
to keep on-channel signals coming through loud
and clear to the next RF stage, and keeping OUT
those signals beyond the pass-band of the tuned
cavities.

The helical resonator found inside high-quality
mobile radios, plus miniature versions found in sin-
gle-band handheld radios, are composed of a coil
inside a shielded resonant cavity specifically tuned
for a high-Q response to the desired signal with
steep skirts to minimize undesired out-of-band sig-
nals. The well-constructed helical resonator within
the radio equipment is pre-tuned by the factory and
offers relatively low-signal dB loss compared to the
benefit of attenuating out-of-band signals from over-
loading the next RF stage.

You can usually spot the internal helical res-
onator by its brass tuning screwor air-variable
capacitor across the open end of the helix. In some
amateur and land-mobile radios where large fre-
quency excursions may be encountered, the varac-
tor diode is employed which “track tunes” where
the receiver is operating. But varactors can some-
times self-defeat because of self-generated spurious
emissions created by incoming out-of-band strong

signals pounding into the receiver sec-
tion.

Many ham operators who live near
large radio-active metropolitan areas
have almost asked for this interference
problem themselves. | include myself
as a ham who desires a handheld
transceiver that receives aeronautical
at 110 MHz to government at 170 MHz,
full coverage please, plus full reception
from 420 MHz through 512 MHz on
UHF — again, full receive capabilities,
please. The equipment | use could not
perform at full sensitivity with internal
helical resonators — one for high band,
and one for UHF, because the helicals
would restrict receiver sensitivity out-
side of their band pass.

Also, manufacturers are scaling
down the size of their mobile units; and
when you pack handheld-sized elec-
tronics inside a mobile unit, you can-
not expect that mobile transceiver to
retain some of the band-pass charac-
teristics that it originally had when it
was larger and had more isolated
stages within its body.

But there are solutions! Selective -
solutions. Hollow cavities! You see
these giant cavities at radio repeater
sites resembling tall, gold-anodized
aluminum cans. And that’s actually
what they are — hollow one-quarter
wavelength coaxial cavities that could
measure up to four inches in diameter
and five feet long for low-band opera-
tion near 50 MHz.

Although internal helical res-
onators within the equipment are rela-
tively small and offer about the same
unloaded Q as cavities, the external
cavities have the advantage of filtering
out incoming off-frequen-
cy signals long before they
get to any stages of the RX
input.

Relatively inexpensive
VHF band-pass filters
come from two well-known
Canadian manufacturers:

Sinclabs
Tonawanda, N Y
(716) 874-3692

DCI Digital
Communications
White City, Saskatchewan
(306) 7814451
with USA distribution like

Sinclabs.

Both companies pro-
duce relatively inexpen-
sive ($80-$150) band-

tuned to your VHF communications
frequency that you want to home in
on, while canceling out overload
problems on adjacent frequencies
separated by at least 5 MHz.

The DCI filter design is four heli-
cal resonators with aperture cou-
pling. The filters are made of extrud-
ed aluminum, copper, and brass,
and have no components inside to

pass filters that are specifically -

burn out or fail. They are simply tuned resonators
— cans — and require no external power. You hook
up the filter network between the radio and the
antenna.

For instance, an amateur operator wishes to
work the two-meter band with mobile or handheld
transceivers in an area with strong land-mobile
radio activity on each side of the two-meter band.
The two-meter band extends from a low of 144 MHz
to a high of 148 MHz. The idea is to minimize
incoming signals beyond the band pass of the filter,
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yet not attenuate weak signals that are on frequen-
cy just above the noise floor.
The DCI-146-4H band-pass filter compares

favorably to the more expensive Sinclabs SBP144-4
filter. The DCI filter was measured at only .3 dB loss
within the pass band, and offered up to -55 dB
selectivity at federal 140 MHz channels, and 40 dB
attenuation to those signals pounding in from 154
and 155 MHz land-mobile radio services. The
Sinclabs filters also gave us this same amount of
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interference reduction.

We tested these units in
downtown Los Angeles, CA
where many municipalities
are still on VHF 154-157
MHz high band. Handhelds
from all manufacturers
occasionally  squawked
with out-of-band signals
before the filter was added
in line with the external
mobile antenna. As soon
as the filter was in line, on-
frequencies came out of
nowhere, and squawks and
squeals all but disap-
peared. Both filters gave us
relief from out-of-band chatter.

The filters worked so well that it was tough to
hear the VHF weather band at 162 MHz. Keep this
in mind if you plan to use
the filters on a programma-
ble handheld, mobile, or
scanner where you plan to
go well beyond the excursion
of the two-meter band.

For law enforcement, radio
operator Bill Alber had DCI
tune the filters to 154 MHz,
and they did a terrific job in
keeping out a weather band
mix, as well as interference
from a nearby paging trans-
mitter.

“A handheld radio usually
operates properly with a rub-
ber duck antenna, but when it
is connected to a mobile or
base antenna, the HT
becomes susceptible to inter-
modulation,” comments
Ralph at DCI. “Intermodulation occurs because
some of the signals become strong enough to drive
the RF amplifier non-linear.” Ralph points out that his
DCI-146-4H filter allows amateur operators to benefit
from the gain of a high-performance antenna without
creating an intermodulation problem.

You can run up to 200 watts through the small
four-cavity Sinclabs and DCI filters — small meaning
12" x 3" x 5", and weighing less than three pounds.
The DCI filters all come with a spectrum analysis of
their response, and hook-up is as easy as dropping
the antenna cable from your radio, screwing the
antenna cable into the filter, and then running a short
patch cable from the output of the filter to the input
of the transceiver.

DCI presently offers Nuts & Volts readers a lim-
ited-time 800 number to call
for specification sheets and
inquiries — (800) 563-5351.
Ask for Ralph. He's a ham
with both Canadian and U.S.
call signs, and really knows
his stuff! His filters are gor-
geous, and we received
tremendous factory
response during our filter

PASSBAND

135 140 145 150 155 160
MHz

ing range, and also offers good side lobe and rear
attenuation while giving you a good strong forward
lobe to zero in on the transmitting station. A won-
derful quad antenna system called the “Cubex Yellow
Jacket” features a two-meter, four-element quad that
is pre-fabricated and all color-coded for radio opera-
tors to put together in less than 20 minutes.

Radio operators needing to establish a tempo-
rary “fix” from strong off-frequency interference
could utilize the quad to peak up the desired signal,
and hopefully null out the off-frequency overloading.
During tests with the Cubex, we found it an effective
way to rapidly deploy a handheld radio system, with
capabilities to lessen the response of overload from
the back of the quad (Cubex Company, Brea, CA
714-557-9009). For under $35.00, the portable four-
element VHF quad that comes pre-assembled was a
delight to work with.

Will radio operators see handheld transceivers
and mobile equipment coming out with better band-
pass capabilities? | doubt it. The trend has been
scaled-down, smaller sized equipment, and this
necessitates the elimination of internal tuned helical
resonators because of their size. The demand of
radio operators for wide-frequency response to cover
30 to 40 MHz of spectrum on VHF and UHF also
eliminates the capabilities for internal band-pass fil-
ters.

The passive external Canadian band-pass filters
from Sinclabs and DCI are an affordable way to
increase selectivity over 2-4 MHz of desired operating
area. Call these companies for more details about
their products. NV

testing from DCI Digital
Communications, Inc.
Finally, another interest-
ing way to “filter out” annoy-
ing signals is using a direc-
tive single-band “short quad”
directional antenna - system.
The quad antenna offers
moderate natural filtering to
signals outside of its cut-tun-




MEMORY WANTED

NEW OR USED - SIMMS / SIPPS / D-RAM -SOJ'S

72 PIN with PARITY

1x3/ 1x9 / 1x8 (1MB)
4x3/ 4x9 / 4x8 (4MB)
16x9 / 16x8

NEC - PACKBELL - TT -TOSHIBA

512x36 (2MB) 1x36 (4MB)
2x36 (8MB) 4x36 (16MB)
8x36 (32MB) 16x36 (64MB)

We also buy any memory manufactured for
AST - IBM - COMPAQ - DELL - HP

FAMEMORY EXPERTS

Fax: 702-293-7686
Toll Free: 1-800-252-5959

72 PIN No PARITY

1x32 (4MB) 2x32 (8MB)
4x32 (16MB) 8x32 (32MB)

Any product with memory such
as DIPS/ ZIPPS/ SOJ'S soldered
to boards O.K.

Hours
7am - 4:30 pm
P.D

M-F

Write in 116 on Reader Servicu Card

| #90 SATELLITE EQUIPMENT cont. ol

NEW 18 inch satellite system with one
month free HBO. Call 317-385-2305.

WANTED: PANASONIC C-2600 satellite
receiver in working order. Call 503-262-
3422, ask for Ron.

#95 Military Surplus Elec. On Page 138

AUDIO — VIDEO

— LASERS

100

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

SAVE $$$$. “CLEAN YOUR VCR LIKE
PRO.” Easy step-by-step guide. Free clean-
ing tool. Best seller! By mail only! Act now!
Send $19.95. Don Kohl, 1 Dogwood Drive
(NV1095), Neshanic, NJ 08853 24 hr. msg.
908-369-7889.

ALTEC SHURE sound equipment all
types. SARA-COMM, 25 Gladwish Rd.,
Delmar, NY 12054. 518-439-9531.

BUYING GENUINE UNMODIFIED
TOCOM, SCIENTIFIC ATLANTA 8536s,
8550s, 8580s, 8590s, and 8600s. Genuine
unmodified JERROLD DPV and DPBB.
PIONEERS, all, and Zeniths, all. Any
quantity. Top $$$ paid. Contact National
Cable Brokers, Plymouth, IN. Phone 219-
935-4128.

ANTIQUE VIDEO Transfer Service will
TRANSFER any QUAD TAPE to VHS or
other video formats. 415-821-7500,
Phone/FAX. 24 Hours. 7 Days.

NIGHT VISION. You've seen the rest, now
own the best. We only carry US made com-
ponents, kits, and complete systems, not low
MTBF Russian units. In stock, now 18mm,
25mm, 40mm Gen |, II, Il tubes. We have a
complete line of parts and accessories for all
US military night vision and thermal imaging
equipment. We also do repairs and custom
work. Call or fax for our catalog. NI-Tronics,
916-686-1207.

LASER RANGEFINDER measures dis-
tances up to 1800 meter: 10cm accuracy @
1Hz update rate, 5mW laser diode, battery
operated, w/microcontroller. $2,000. Plans
$20. 20MHz preamplifier/detector $160.
Send $1 ea. for data sheets. Laser Sensor
Technology, 3873 Easy Circle, Marietta, GA

1 -800-859-6523

NO FLORIDA SALES.

30066. 770-928-2867.

FNB-26S 7.

-25
FNB-26 72V 1%88 mAh
FNB-27S 12v 800 mAh

CAMCORDER
Panasonic PB 80/33

SALE!

ALL 7.2 VOLT
@ 1500 mAh*

BATTERY
PACKS
$3000

“EXCEPT FNB-35()(S)

Sony NP77H
Sony NP55

Sony NP22 500 mAh
Canon 8mm 2000 mAh
Panasonic Paim 2400 mAh
JVC GR Type C 1500 mAh  36.00
Sharp BT 21/22 2000 mah  45.00
RCA/itachi 8mm 2400 mAh  39.00

ALL BRANDS AVAILABLE

2400 mAh
1200 mAh

39.00
29.00
29.00
36.00
39.00

BERESLSGB
88883883888

88 88

28 &
883

BATTERY-TECH, INC. soo-usz1275 - eax ns-eaisim

SEND FOR FREE CATALOG

DEALER INQUIRIES WELCOME

IN. NeW YORK STATE CALL: 718-631-4275

Write in 115 on Reader Service Card.

Write in 117 on Reader Service Card.

REPLACEMENT
BATTERIES
ALL NEW » MADE IN U.S.A.

MasterChargers® New!

MasterCharger | DELTA V,
RAPID CHARGER
ALL VOLTAGE 4.8v - 13.2v 1/2-2 HOURS
MasterCharger lla
TAPER CHARGER
ALL VOLTAGE 4.8v - 13.2v 0 HOURS
DUAL CHARGERS

* MasterCharger i+l
* MasterCharger I+lla
* MasterCharger lla+lla*
*AUTOMATICALLY CHARGES TWO
BATTERIES AT THE SAME TIME

ICOM-W21AT/2GX
BP-157 7. 900 mAh
BP-157(S) 7:2v @1500 mAh
BP-132 12v @ 850 mAh
**available with and without microphone**

All MasterCha mororoly . |
(Single and Dual) Feature: GP-300  7.5v @ 1200mAh |
« Interchangeable Cups -
« Fully Automatic Operation
. Bullt gl Overehargmg Protection

ser Fri
More Than 5‘ Cups Available
. Optlonal DC Charger
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STOP LOOKING'

S You Can Find It At

« INDUSTRY ¢ SCHOOLS * HOBBYISTS
* EXPERIMENTORS » CONSUMERS

FREE PARKING OPEN 7:30-4:30 Mon. Friday; Saturday 7:30 - 12
7-9 Alice Street —

TO ORDER CALL PHONE: (607) 723-3111 OR FAX: (607) 7235202
IMMEDIATE SHIPMENT FROM STOCK

" ORDER BY FAX

FAX: (607) 723-5202
24 HOURS A DAY 7 DAYS A WEEK

Largest
Supply
On the

BRIGAR

eLecTronics

Offires and Warehouse — Binahamton, N.Y. 13904

Vi
MasterCard and Visa LOW, LOW PRICES
PHONE
CATALOG MINIMUM ORDER—8$30.00
mm‘ ALL ORDERS ARE F.0.B. BINGHAMTON

‘Free with Order

East Coast!

MOLDED VINYL GROUNDING PLUG

PHONE, MAIL OR FAX IN YOUR ORDER TODAY

SLOW-SYN DC
STEPPING MOTOR

E e

AC LINE CORD [RUELLES

Electronic Cords l

AC LINE CORD
4 FT. GREY 3COND 14AWG
TYPE 8JT-CSA APPROVED.
(Cond. colors:Wht-Blk-Green)
Standard 3 prong molder plug

6 FT. BLACK POWER CORD to strip untinned end. .375 0.D.
ANSWERING MACHINE 3 COND 18AWG-TYPE SVT . BRIGAR SALE PRICE.....
CODE-A-PHONE 1750 | -250" O.D. UL-CSA APPROVED $1.26 EA.
FEATURES: GUALITY MOLDED PLUG ,
*ONS TOUCH PLAYBACK Sarductor Shanded bare capper
+AUTO OUT GOING MESSAGE CHECK SRIGAR PRICE ..... $1.45 EA. :
*BULT IN CASSETTE - . . |
_ §GPP3945- . /ATED RECORDING Aluminum Electronic Cords
OR SANYO §103-820-2 *FAST FORWARD,PAUSE, &REWIND I ‘
"STEP - SYN" 4.5VDC, . *RING DELAY (1,2,3,8) Electrolytic Capacitors =20
1.4AMP 2 DEG STEP ANGLE ‘o DISPLAY _@_ o e
g N0 CALL DUCONNECT Sy |
pi o el ol ot % MENT COND) COMMERCAL QUALITY <%= SPRAGUE ALUM ELECTROLYTIC :
2 CENTER TAPPED WINDINGS. ORIGINAL COST $179.00 ‘ 7200 UF - 30VDC ® Voltage Rating 300V (UL)
{REMOVED FROM EQUIPMENT MNT CONDITION) BRIGAR SALE PRICE ... $7.95 | = @ | TUBULAR CAPACITOR-AXIAL LEAD | ® Amperage Rating 7 Amps |
Bt Fo : i o5 e = < | #530307 - SIZE: 3 172"L X 1"DIA : '
BRIGAR PRICE ONLY $6.95ea. 4 - ) 2 . . 18 FEET LONG
A S S e S A e A e T S e | Z | BRAND NEW - PRICE ....... $..75 EA. AC LINE CORD
AUTOMATIS LIGHT SWATCH ULTRASONIC LIGHT SWITCH | : WIRE WOUND RESISTORS 2 COND 18AWG &
LITRONIC - ULTRALIGHT g gchV)H I\:\ASIGV?IATr = 170 99 .50 ea.
DECORATOR AUTOMATIC WALL SWITCH | : - 100 TO 1000 .40 ea.
Litronic wall switch is an attractive light switch repl- 8 w ?CSBO"ARD M?UNT RESISTOR
acement that installs in place of existing wall switch 5 /8"L X 1/8"DIA. MA Y
to turn lighting on when a person enters a room or i © 16¢ EA. 60 FOR $6.00 tLOR
office and off whbn the space is vacated. ; B
VOLTAGE: 120 OR 277VAC 50/60HZ :
MIN LOAD: 80 WATT 120V, 160WATT 277V tj Ej Sdiors Ba B igh
MAX LOAD: 1000W. 120V, 1500W 277V 3 5 } quality, premium resistance wire wound on
SENSOR TYPE: Low power ultrasonic 25khz crystal. e woven fibreglass core impregnated and coatec'| MALLORY-AXIAL LEAI
TURNS LIGHTS ON & OFF AUTOMATICALLY  SENSOR COVERAGE: 250 SQ. FT. WITH 180° a With & spacial grade siiicone. 3400 MF - 30VOLT
DETECTION FIELD g . : 2 5/8"LONG X 1"DIAM
COLOR: WHITE Adjustments: Sensitivity & Time out (5 to 25 minutes) ~E NMB SMART FAN MODEL #4715ML § 2 112° .
3 i K . be reduced to zero b ving itw 224 3 LEADS
| S$IZE 5"3Q X 1 3/8" THIC em.:'.? b::: f: e md:m"o zé:n w\:q v:r:: chx:ﬁ i ) 12 YOC 05 AMPS g 120CFM - BALL BEARING PRICE ...... $ .50 EA.
Lls-r PR'CE soon as motion is absent. This feature makes trénic switch qnm N CONTROL TEMP 40 C- Bﬁ“s"lfss
for alarm systems, door entry alarm or can be used with a counter to 5 BLADE PLASTIC IMPELLER - ALUM. HOUSED
t objects sensed. 5 - o .
$99.95 RED LED LIGHTS WHEN MOVEMENT IS SENSED. SIZE: 4 11/16° SQ X 1 1j2° FHICK, 8* WIRE
Switching capacity: 800 WATTS,BALLAST LOADS LEADS. FAN COMPLETE WITH THERMOSTAT
s‘nson " SINGLE OR DOUBLE SWITCHES. CONYROL SENSOR. BRAND NEW FACTORY
- OFF/AUTO SWITCHES: turns lights ff man ally PACKED. BRIGA A
BRIGAR SALE PRICE (0 vecousy. orleaves ghts in sutomatic s gl X
BUKT IN THERMISTOR IN FAN SENSES AN
$12.95 EA. control mode. THE TEMP. OF THE AIR THROUGH THE o
5 FOR $60.00 ENERGY SAVINGS FROM 30 TO 60% SINCE LIGHTING b rabonlehimbemi o MINIATURE 2
3 WILL NO LONGER REMAIN ON ONCE ROOM |S VACANT FAN SENSES THE CHANGE & ADJUSTS ROUND SPEAKER
usT PRICE $99.95 - BRIGAR SALE PRICE .. $12.95 EA. 15'?:3_?‘:::[) 3::::?&‘:?::;’-: 8 OHM 2 WATT
6 FOR $60.00 TO HOLD TEM"TD 3I°C OF THE CONTROL
TEMP. AT THE CONTROL TEMP. FAN WiLL 1'1 0 Pcs‘- $1 .00 EA-
I BE AT FULL SPEED. .11-50 PCS. 57¢ EA.
/| HEW LETT : —
SALE ==

(D

- PACKARD

PART# HLMP-S500 DIFFUSED

GREEN RECTANGULAR LED

SIZE: 5MM X 2MM 200,000 PCS. IN STOCK
|| SALE PRICE 100 @ .10EA. 1000 @ .05 EA.

GE OIL CAPACITORS

6 UF @ 660VAC

PART # 26F6652

2 %"W X 3%"H X 1%"D

PANDUIT #HLSS100-9-D
9 PIN - STRAIGHT POST .025 SQ.
+100 CENTERS - POST HEADER

AMP # 102539-3

Standard Weaders—
Unshrouded Deuble Row . 100 x .100 Canters

MECHANICAL PRODUCT
PART# 1600-001-100

10 AMP 250VAC/50VDC
PRICE 1- 99 PCS $1.00 EA.
100 PCS. FOR $70.00
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PRICE $3.00 EA.

" 12 UF @ B60VAC

PART# 61L1254
2%"W X 4"H X 1%"D
PRICE $4.45 EA.

T oy
sl 1
-J -n;.a-
34 PIN R S
| v
2 Cypon
BRIGAR SPECIAL SALE PRICE 10¢ | GOLD PLATED CRICE. . Z8y

Write in 26 on Reader Service Card.



DESCRAMBLER

BUY DIRECT FROM THE MANUFACTUR

PARTNERSHIP WITH US. WE
# w 9] x@ M
SY! HE M

PRICES ON SAM

HRU

, COME!!!

QUALITY ONE PIEC

SPECIAL: CONVERTERS/DESCRAMBLERS ONE PIECE SYSTEMS.
NO MORE MESSY WIRES OR POWER SUPPLIES REQUIRED.
135

: {
R 80...REPLACE 8590,80 70, 55, & LOWER
PANS

TVT-3G
STEALTH.
PIONEER ...

PM ELECTRONICS
(909) 688-1768

Write in 119 on Reader Service Card.

| #100 AUDIO - VIDEO - LASERS cont. |

SCIENTIFIC EQUIPMENT, surplus, misc.
electronic and microwave equipment. For
list contact T-Minus-7, 45845 Warm
Springs Blvd. #F, Fremont, CA 94539.
510-651-9477, FAX 510-651-3657.

ETVM-2000 20 SECOND RECORD AND
PLAY NATURAL SOUND SYSTEM. The
ETVM-2000 offers and easy, simple and
low cost solution for natural voice record
and playback on a miniature 1.0” x 2.4”
PC board. Using state of the art CHIP-ON-
BOARD technology (which provides
unbeatable sound quality), the ETVM-2000
is ready to integrate into custom proto-
types or production runs of thousands. The
module has 20 seconds of record time, a
superb microphone, high quality speaker,
4 AA battery case and an LED recording
Iindicator. Extra through holes for push to
record, play, LED indicator locations and a
motion sensor are available. PRICE: $25
(Quantities of 2-25), $15 (Quantities of
1000) Visa or MasterCard accepted, Ohio
orders add 6.25%. EDTM Inc. Ask for Jeff
or Mark. 419-389-0354. DISTRIBUTORS
WELCOME.

NIGHT VISION KITS, and brand name US
and Foreign units. Complete kits include
all necessary components to build your
own night vision scope. SAVE §. US
Military Intensifiers, IR, Foreign and
more. Call or write: NENVIS, INC., 320
Main St., Box 1088 Sturbridge, MA 01566
or 508-347-7238, 10-4pm EST.

ISI THERMAL IMAGING SYSTEM camera
w/IS| 50mm lens, Hitatchi viewfinder, Sony
AC/DC video recorder, Sony AC power
adaptor & 2 batteries and Anvil case 28" x
17" x 15”. Like new. Call Peter or John
909-944-8096.

WANTED: LANGEVIN modules, parts, EQs,
Progar. Richard Robinson, POB 5055,
Woodbridge, CT 06525. 203-397-5420. FAX
203-294-1745.

BEWARE OF AZIMUTH MISALIGN-
MENT! Even a small error in the azimuth
adjustment of your audio cassette deck’s
tape head can cause drastic loss of HF
response. Our unique variable-azimuth
test tape allows you to check the accuracy
of your azimuth alignment in seconds with-
out disturbing the adjusting screw. Only
$14.95. Free shipping. Columbia
Research, Box 91111, Portland, OR
97291.

LASER ILLUSIONS has several systems
for your laser needs. These versatile con-
trollers plug into your PC printer port and
your scanners. Display random geometri-
cal designs, draw animated images, rotate
logos, and display ILDA clipart. 8 and 12
bit Dac systems. Professionally made dou-
ble sided boards with plated through holes,
solder mask, and silk screening. Use
closed loop scanners for impressive per-
formance. Systems come with Windows
and DOS software. Complete systems
start at $69. Laser lllusions, Box 754,
Anaconda, MT 59711. 406-563-7506.

NIGHT VISION BLOW OUT! Largest
selection infra-red scopes, goggles, cam-
eras, etc. US/foreign catalog $3. MAX-
TECH, Box 8086, New York, NY 10150.
718-547-8244.

FREE! THE ETC Catalog of Manuals for
amateur, audio & test equipment. A.G.
Tannenbaum, Box 386, Ambler, PA
19002. 215-540-8055, FAX 215-540-8327.

3MW HE-NE laser 110V supply, optics.
$35. 12V _supply laser, optics. $30. Both
tested good. Postal money order insures
immediate shipment. Jeff Christensen,
5701 24th Avenue South, Minneapolis, MN
55417.

Robot

UPGRADABLE NOTEBOOK

1-800-A1-Mikon or 313-266-5544

Mikon, Inc, * 13602 Merriman, Livonia, MI, 48150 » In MI: 313-266-5544 « Fax: 313-266-7788

486DX4-100 COLOR
W/ 8MB RAM 540 MB HD

$1995

486DX4-100/w Standard 72 Pin Socket
540MB 2.5” IDE Hard Drive
8MB RAM up to 32MB
3% 1.44 MB Floppy Drive
1 Serial/1Parallel/1 KB Ports
Multimedia Upgradable
Windows Acc. Card /w 512K
84- Enhanced Key KB /w Trackball
Carrying Case /Battery Charger
9.5” Dual Scan Color Screen

BUILD YOUR OWN NOTEBOOK
Do it yourself Kit- Reseller’s Choice

Kits Includes: Case, LCD Display, $ 699

Motherboard, Keyboard, Trackball, Mono:
§1125

NiCd Battery, Floppy Drive,
Color:

Carrying Case, Charger, plus
Any486CPU Any72Pin SIMM Any 2.5” IDE HD

optional:
Any make, any speed with or without Parity  Any make, 1/2” Thick

Built to Suit ! Priced to Sell!

Distributor and Dealer inquiry Welcome

Write in 139 on Reader Service Card.

o v Academic-Level Books
v Build it Yourself
v/ Action Packed

EASY TO BUILD You do ALL electronic & mechanical assembly using 2-color Instruction Books with
step-by-step, well-illustrated directions for assembly, experiments and testing. Each Robot Kit applies
different electronic & robotic principles. Learn how Robots work and have fun at the same time!

®

606A  "Scrambler” All Terrain
Robot This 6-legged Robot walks over
rough terrain. Uses high-tech infrared
beam to sense and avoid avoid objects in
its path. 32 page Book. $37.95

602A "Blinky" Pathfinder Robot
Follows path made with a marker pen or
tape. Red/green LEDs react to steering
changes, adding fun and interest. 28 page
Book. Infrared emitter/detectors. $36.95

603A "Copycat” Programmable
Robot Program direction, light and
sound using detachable keypad (included)
or optional PC. Leamn digital logic basics.
44 page Book. $57.35

601A "Scooter” Sound Controll-
ed Robot Backs up, changes direction,
goes forward when it hears loud noise or
hits an object. Florescent red. 24 page
Book. Fast-paced excitement!  $18.95

@

DEPENDABLE PRODUCTS Since 1963, Graymark’s ONLY business has been producing educational electronic
kits. We do one thing and we do it right. That’s why Graymark has the largest selection of electronic kits. And,
our "It works or we fix it" policy guarantees success for YOU!

ORDER TODAY! Phone: VISA/MasterCard/Discover/AMEX
Mail: Check/Money Order, Credit Cards
Add: $4.00 Shipping

| amark

Write in 118 on Reader Service Card.

P.O. Box 2015, Tustin, CA 92681

CALL FOR FREE
40 PAGE CATALOG

800-854-7393
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WESTERN REGION

CA - BUENA PARK — Computer Marketplace.
SPONSOR: National Productions. LOCATION:
Sequoia Conference Center. HOURS: 10am-5pm.
ADMISSION: $5. CONTACT: National Productions,
408-778-5200 or 1-800-800-5600. FAX 408-779-
1374.

OCTOBER 1

CA - LIVERMORE — East Bay Area Amateur
Radio/Electronics/Computer Swap Meet. SPON-
SOR: Livermore Amateur Radio Kiub (LARK).
LOCATION: Las Positas College, N of 1-580 at
Airway Blvd exit. HOURS: 7am-Noon, rain or shine.
ADMISSION: Free. TALK-IN: 147.045+ (PL 94.8)
from W, 145.350 - (PL 100) from E. FEATURES: E -
H - FP - F/R. DEALER INFO: Set-up after 7am only.
$10 space fee. Covered spaces available if rain.
CONTACT: Noel Anklam KC6QZK, 510447-3857
eves or 510-783-2803 message days.

OCTOBER 6-7-8

CA - BAKERSFIELD — 2nd National Hamfest.
SPONSOR: Kern County Central Valley ARC.
LOCATION: Costerisan Lake. TALK-IN: 147.540,
223.500. FEATURES: DP - EX - F/R - RV-S. CON-
TACT: Al Chadwick N6THC, 805-396-1012 or Neal
Jansen N6YGG 805-831-6027. KCCVARC Hamfest,
POB 743, Bakersfield CA 93302.

OCTOBER 7

AZ - BULLHEAD CITY — Fallfest. SPONSOR: Tri-
City ARC. LOCATION: Chamber of Commerce
Bldg, 1251 Arizona, Hwy 95. DEALER INFO: Inside
tailgating: $15, outside: $5. CONTACT: Dave
Sumner KG7XZ: 520-763-2589.

CA - BAKERSFIELD — MarketPro Computer Show
& Sale. LOCATION: Holiday Inn Select. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

CA - REDWOOD — Annual Amateur Radio Auction.
SPONSOR: Palo Alto ARA. LOCATION: Ampex
Cafeteria, 401 Broadway. HOURS: 7:30am-?. CON-
TACT: 510-271-7587, 415-593-5613.

CA - SANTEE — Ham Radio, Computer &
Electronics Swap Meet. SPONSOR: ARC of El
Cajon. LOCATION: Santee Drive-In, 10990 N
Woodside. HOURS: 6:30am-? ADMISSION: 50¢.
TALK-IN: 146.520. FEATURES: C-E-FM-F/R -
H. DEALER INFO: $7 vehicle. CONTACT: Pat
WABMHZ, ARCEC, Box 50, El Cajon CA 92020. 619-
561-0052.

ID - NAMPA — Hamfest & Computer Fair. LOCA-
TION: Nampa Civic Center, 311 3rd St S. HOURS:
Bam-4pm. ADMISSION: $2. TALK-IN: 147.240,
443.600. FEATURES: C-CB-DP-EX-FM-F/R -
H - S. DEALER INFO: Dealers: adv only $60, non-
dealers: adv $6.50, Door $8.50. CONTACT: Jan
Dyer, WA7VEF, 208-467-3245. Elvin Hightower,
KA7BER, 208466-2011.

OCTOBER 7-8

CA - POMONA — Los Angeles Computer Fair.
SPONSOR: National Productions. LOCATION:
Fairplex Expo Center. HOURS: 10am-5pm. ADMIS-
SION: $5. CONTACT: National Productions, 408
778-5200 or 1-800-800-5600. FAX 408-779-1374.

CA - SACRAMENTO — MarketPro Computer Show
& Sale. LOCATION: Cal Expo. HOURS: 10am-5pm.
ADMISSION: $6, free w/membership. FEATURES:
C. CONTACT: MarketPro Computer Shows.*

OCTOBER B

CA - FRESNO — MarketPro Computer Show & Sale.
LOCATION: Holiday Inn. HOURS: 10am-5pm.
ADMISSION: $6, free w/membership. FEATURES:
C. CONTACT: MarketPro Computer Shows.*

OCTOBER 14

CA - FONTANA — Amateur Radio & Electronic
Equipment Swap Meet. SPONSOR: Inland Empire
ARC & A.B. Miller High School ARC. LOCATION:
A.B. Miller High School, 6821 Oleander Ave.
HOURS: 7am-? ADMISSION: Free. FEATURES: E
- FP - F/R - H. DEALER INFO: Tailgate space $6.
Set-up 6am. CONTACT: Bill Gruber 909-822-4138
eves. VE exams are now on the first Sat of each
month at 8am; contact Ken Canfield, 909-685-7694.

CA - SANTA BARBARA — Computer Marketplace.
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son to contact, and phone number.

he Events Calendar is a free service limited to electronic events such as

computer shows, hamfests, flea markets, etc. If your organization is
sponsoring an event and would like a free listing, contact us at least 60 days
prior to the event. Include your flyer, estimated attendance, name of the per-|

Complimentary issues are available upon request for distribution to your
attendees. A street address for UPS is required.

While we strive for accuracy in our calendar, we can not be responsible
for errors or cancellations. The information contained in this column is for
the use of the readers of Nuts & Volts and may not be republished in any
form without the written permission of T & L Publications, Inc.

SPONSOR: National Productions. LOCATION: Earl
Warren Showgrounds. HOURS: 10am-5pm. ADMIS-
SION: $5. CONTACT: National Productions, 408
778-5200 or 1-800-800-5600. FAX 408-779-1374.

OCTOBER 14-15

CA - OXNARD — MarketPro Computer Show & Sale.
LOCATION: Community Center. HOURS: 10am-
5pm. ADMISSION: $6, free w/membership. FEA-
TURES: C. CONTACT: MarketPro Computer
Shows.*

CA - VALLEJO — MarketPro Computer Show &
Sale. LOCATION: Solano Co. Fairgrounds. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

OCTOBER 15

CA - ANAHEIM — Computer Fair & Swap Meet.
SPONSOR: North Orange County Computer Club.
LOCATION: Anaheim Marketplace parking lot, 1440
S Anaheim Bivd, between Ball & Katella. HOURS:
B8am-2pm. ADMISSION: Free. FEATURES: C - E -
FP - H. CONTACT: 714-521-6915..

OCTOBER 20-21-22

CA - CONCORD — Pacific Division Convention.
CONTACT: Lauren Styles, WA6CIE, 1910 Sunshine
Dr, Concord CA 94520. 510-676-2186.

OCTOBER 21

CA - DEL MAR — MarketPro Computer Show &
Sale. LOCATION: Del Mar Fairgrounds. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

CA - SANTEE — Ham Radio, Computer &
Electronics Swap Meet. SPONSOR: ARC of El
Cajon. LOCATION: Santee Drive-In, 10990 N.
Woodside. HOURS: 6:30am-? ADMISSION: 50¢.
TALK-IN: 146.520. FEATURES: C-E-FM-F/R -
H. DEALER INFO: $7 vehicle. CONTACT: Pat
WABMHZ, ARCEC, Box 50, El Cajon CA 92020. 619-
561-0052.

OR - MEDFORD — Swapmeet. SPONSOR: Rogue
Valley ARC. LOCATION: Medford Armory, 1701 S
Pacific Hwy. HOURS: 9am-4pm. ADMISSION: Adv
$5, Door $6. TALK-IN: South/147.160 repeater,
North/ 146.940 repeater. FEATURES: C - CB - DP -
EX - FP - F/R - H RV-S. DEALER INFO: Non-com-
mercial tables $10. CONTACT: RVARC, 1707 E
Main St, Medford OR 97504 or W5HVK: 503-770-
5631. VE Exams: Paul Miller KE7VO, 503-878-3433.

OR - PORTLAND — Computer Swap Meet. SPON-
SOR: CP/M Users Group Northwest. LOCATION:
Tigard Senior Center, 8815 SW Omara. HOURS:
8am-2pm. ADMISSION: Free. FEATURES: C - CB -
E - FP - T. DEALER INFO: Tables: Free. CONTACT:
Don Taylor 503-452-1937, dont@agora.rdrop.com.

OR - RICKREAL — Swap-toberfest & ARES/RACES
Convention. SPONSOR: Mid-Valley ARES. LOCA-
TION: Polk County Fairgrounds. HOURS: 9am-4pm.
ADMISSION: Adv. $6, Door $7, under 12 free.
TALK-IN: 146.86 repeater. FEATURES: CB-EX - F
- FM - RV-S. DEALER INFO: Swap tables: $13,
w/power: $15 Garry Zinn KC7BSX: 503-378-3702.
CONTACT: Evan Burroughs N7IFJ: 503-585-5924.
VE Testing: Sandy Berry N7TQQ, 503-588-7685.

OCTOBER 22

CA - STOCKTON — MarketPro Computer Show &

Sale. LOCATION: Civic Auditorium. HOURS: 10am-
5pm. ADMISSION: $6, free w/membership. FEA-
TURES: C. CONTACT: MarketPro Computer
Shows.*

OCTOBER 28

CA - SANTA ROSA — MarketPro Computer Show &
Sale. LOCATION: Sonoma County Fairgrounds.
HOURS: 10am-5pm. ADMISSION: $6, free
w/membership. FEATURES: C. CONTACT:
MarketPro Computer Shows.*

OCTOBER 28-29

CA - POMONA — Computer Marketplace. SPON-
SOR: National Productions. LOCATION: Fairplex
Expo Center. HOURS: 10am-5pm. ADMISSION:
$7. CONTACT: National Productions, 408-778-5200
or 1-800-800-5600. FAX 408-779-1374.

OCTOBER 29

CA - ANTIOCH — MarketPro Computer Show &
Sale. LOCATION: Contra Costa Fairgrounds.
HOURS: 10am-5pm. ADMISSION: $6, free
w/membership. FEATURES: C. CONTACT:
MarketPro Computer Shows.*

NOVEMBER 4

CA - RESEDA — Computer Marketplace. SPON-
SOR: National Productions. LOCATION: Sherman
Square Entertainment Center. HOURS: 10am-5pm.
ADMISSION: $5. CONTACT: National Productions,
408-778-5200 or 1-800-800-5600. FAX 408-779-
1374.

CA - SANTEE — Ham Radio, Computer &
Electronics Swap Meet. SPONSOR: ARC of El
Cajon. LOCATION: Santee Drive-In, 10990 N.
Woodside. HOURS: 6:30am-?> ADMISSION: 50¢.
TALK-IN: 146.520. FEATURES: C-E-FM-F/R -
H. DEALER INFO: $7 vehicle. CONTACT: Pat
WABMHZ, ARCEC, Box 50, El Cajon CA 92020. 619-
561-0052.

CA - VENTURA — MarketPro Computer Show &
Sale. LOCATION: Ventura Fairgrounds. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

WA - PUYALLUP — MarketPro Computer Show &
Sale. LOCATION: Puyallup Fairgrounds. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

REGIONS

EEATURES KEY
AC — Air Conditioned
B — Banquet
c — Computers
cB — Commercial Booths
DpP — Door Prizes
E — Electronics
EX — FCC Exams
F — Forums
FM — Flea Market
FP — Free Parking
F/R — Food & Refreshments
H — Amateur Radio
RV/H — RV Parking w/hookups
RV/S — RV Parking Self Contained
-] — Seminars
T — Tailgating

AGI Computer Fair — 317-298-8827
KGP Computer Shows — 908-287-2526
MarketPro Computer Shows

West (CA) — 415-388-8893

East (MD, OH, PA, VA) — 301-365-9696

NE. (CT, MA, NJ, NY, Rl) — 201-265-1075
NARISAAM Computer Shows — 800-436-6707
Northern Computer Shows — 508-744-8440




NOVEMBER 4-5

CA - SACRAMENTO — MarketPro Computer Show
& Sale. LOCATION: Cal Expo. HOURS: 10am-5pm.
ADMISSION: $6, free w/membership. FEATURES:
C. CONTACT: MarketPro Computer Shows.*

NOVEMBER S

CA - BUENA PARK — Computer Marketplace.
SPONSOR: National Productions. LOCATION:
Sequoia Conference Center. HOURS: 10am-5pm.
ADMISSION: $5. CONTACT: National Productions,
408-778-5200 or 1-800-800-5600. FAX 408-779-
1374.

CA - LIVERMORE — East Bay Area Amateur
Radio/Electronics/Computer Swap Meet SPONSOR:
Livermore Amateur Radio Klub (LARK). LOCA-
TION: Las Positas College, N of I-580 at Airway Blvd
exit. HOURS: 7am-12noon, rain or shine. ADMIS-
SION: Free. TALK-IN: 147.045+ (PL 94.8) from W,
145.350~ (PL 100) from E. FEATURES: E-H - FP -
F/R. DEALER INFO: Set-up after 7am only. $10
space fee. Covered spaces avail if rain. CONTACT:
Noel Anklam KC6QZK, 510-447-3857 eves or 510-
783-2803 message days.

NOVEMBER 11

CA - FONTANA — Amateur Radio & Electronic
Equipment Swap Meet. SPONSOR: Inland Empire
ARC & A.B. Miller High School ARC. LOCATION:
A.B. Miller High School, 6821 Oleander Ave.
HOURS: 7am-? ADMISSION: Free. FEATURES: E
- FP - F/R - H. DEALER INFO: Tailgate space $6.
Set-up 6am. CONTACT: Bill Gruber 909-8224138
eves. VE exams are now on the first Sat of each
month at 8am; contact Ken Canfield, 909-685-7694.

CA - FRESNO — MarketPro Computer Show & Sale.
LOCATION: Fresno Fairgrounds. HOURS: 10am-
5pm. ADMISSION: $6, free w/membership. FEA-
TURES: C. CONTACT: MarketPro Computer
Shows.*

NOVEMBER 12

CA - SAN DIEGO — MarketPro Computer Show &
Sale. LOCATION: Scottish Rite Center. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

CA - VALLEJO — MarketPro Computer Show &
Sale. LOCATION: Solano County Fairgrounds.
HOURS: 10am-5pm. ADMISSION: $6, free
w/membership. FEATURES: C. CONTACT:
MarketPro Computer Shows.*

NOVEMBER 18

CA - BAKERSFIELD — MarketPro Computer Show
& Sale. LOCATION: Holiday Inn Select. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

CA - SANTEE — Ham Radio, Computer &
Electronics Swap Meet. SPONSOR: ARC of El
Cajon. LOCATION: Santee Drive-In, 10990 N.
Woodside. HOURS: 6:30am-? ADMISSION: 50¢.
TALK-IN: 146.520. FEATURES: C-E-FM-F/R -
H. DEALER INFO: $7 vehicle. CONTACT: Pat
WABMHZ, ARCEC, Box 50, El Cajon CA 92020. 619-
561-0052.

CA - STOCKTON — MarketPro Computer Show &
Sale. LOCATION: Civic Auditorium. HOURS: 10am-
5pm. ADMISSION: $6, free w/membership. FEA-
TURES: C. CONTACT: MarketPro Computer
Shows.*

NOVEMBER 18-19

CA - POMONA — Computer Marketplace. SPON-
SOR: National Productions. LOCATION: Fairplex
Expo Center. HOURS: 10am-5pm. ADMISSION:
$7. CONTACT: National Productions, 408-778-5200
or 1-800-800-5600. FAX 408-779-1374.

NOVEMBER 189

AZ - PHOENIX — Computer & Electronic Swap
Meet. SPONSOR: Electronic Materials & Computers.
LOCATION: El ic M Is & Comp park-
ing lot, 3102 W. Thomas Rd. #902. HOURS: 8am-
3pm. ADMISSION: Free. FEATURES: FP. DEAL-
ER INFO: Vendor spaces $15. CONTACT: 3102 W
Thomas Rd. #902, Phoenix AZ 85017. 602-272-
3200.

NOVEMBER 26

CA - SANTA ANA — ACP Computer Swap Meet.
SPONSOR: Advanced Computer Products. LOCA-
TION: 1310 E. Edinger. HOURS: 8am-2pm, rain or
shine. ADMISSION: Free. FEATURES: C - E - FP.

DEALER INFO: All spaces $75 in advance. Call for
multiple pricing. CONTACT: Mary Russo - 714-558-
8813.

DECEMBER 2

AZ - MESA — Superstition Hamfest. SPONSOR:
Superstition ARC. LOCATION: Mesa Community
College, SE corner of Dobson Rd & Southern Ave,
off Hwy 60. HOURS: 7am-?. ADMISSION: XS$1 per
car. TALK-IN: 147.12, 449.60. FEATURES: DP - EX.
DEALER INFO: Commercial $10, tailgate $5. CON-
TACT: Rick Checketts KAOKZB, 602-898-9158. VE
Exams: Larry Kuck, 602-986-2298.

CA - SANTEE — Ham Radio, Computer &
Electronics Swap Meet. SPONSOR: ARC of El
Cajon. LOCATION: Santee Drive-In, 10990 N.
Woodside. HOURS: 6:30am-? ADMISSION: 50¢.
TALK-IN: 146.520. FEATURES: C-E-FM-F/R -
H. DEALER INFO: $7 vehicle. CONTACT: Pat
WABMHZ, ARCEC, Box 50, El Cajon CA 92020. 619-
561-0052.

DECEMBER 3

CA - LIVERMORE — East Bay Area Amateur
Radio/Electronics/Computer Swap Meet SPONSOR:
Livermore Amateur Radio Klub (LARK). LOCA-
TION: Las Positas College, N of -580 at Airway Blvd
exit. HOURS: 7am-12noon, rain or shine. ADMIS-
SION: Free. TALK-IN: 147.045+ (PL 94.8) from W,
145.350- (PL 100) from E. FEATURES: E-H - FP -
F/R. DEALER INFO: Set-up after 7am only. $10
space fee. Covered spaces avail if rain. CONTACT:
Noel Anklam KC6QZK, 510447-3857 eves or 510-
783-2803 message days.

DECEMBER 3-4-5-6

CA - SAN FRANCISCO — Software Support
National Conference. SPONSOR: Service News &

ff Support Professionals Assn. LOCATION:
ANA Hotel. CONTACT: Service News, 207-846-
0600.

DECEMBER 9

CA - FONTANA — Amateur Radio & Electronic
Equipment Swap Meet. SPONSOR: Inland Empire
ARC & A.B. Miller High School ARC. LOCATION:
A.B. Miller High School, 6821 Oleander Ave.
HOURS: 7am-? ADMISSION: Free. FEATURES: E
-FP - F/R - H. DEALER INFO: Tailgate space $6.
Set-up 6am. CONTACT: Bill Gruber 909-822-4138
eves. VE exams are now on the first Sat of each
month at 8am; contact Ken Canfield, 909-685-7694.

DECEMBER 16

CA - SANTEE — Ham Radio, Computer &
Electronics Swap Meet. SPONSOR: ARC of El
Cajon. LOCATION: Santee Drive-In, 10990 N.
Woodside. HOURS: 6:30am-?» ADMISSION: 50¢.
TALK-IN: 146.520. FEATURES: C-E-FM-F/R -
H. DEALER INFO: $7 vehicle. CONTACT: Pat
WA6MHZ, ARCEC, Box 50, El Cajon CA 92020. 619-
561-0052.

CENTRAL REGION

OCTOBER 1

IN - HUNTINGTON — ARRL Hamfest. SPONSOR:
Huntington County ARS. CONTACT: Ray Tackett
KC9DZ, POB 284, Huntington, IN 46750. 219-786-
0029.

MI - GRAND RAPIDS — Computer Trade Show.
LOCATION: Holiday Inn Crown Plaza, 5700 28th St
SE, E of 196 Exit 43B. HOURS: 10am-4pm.
ADMISSION: Adults $4; Seniors & students w/ID
$3; under 12 free w/adult. FEATURES: C - DP.
CONTACT: Computers & You, 313-283-1754.

MI - PORT HURON — ARRL Hamfest. SPONSOR:
American Red Cross AR Service. CONTACT: Darryl
Smith KABUKO, 2817 16th Ave, Port Huron MI
48060. 810-987-3818.

MI - TROY — Computer Show. LOCATION:
American Polish Cultural Center, 2975 E Maple Rd,
NW corner of Dequindre Rd. HOURS: 10am-3pm.
ADMISSION: Adults $4, students & seniors w/ID
$3, under 12 free. FEATURES: C - DP. CONTACT:
International Computer Trade Shows, 810-858-2416.

OH - ASHLAND — North Central Ohio Hamfest.
SPONSOR: Ashland Area ARC. LOCATION:
Ashland County Fairgrounds. HOURS: 8am-3pm.
ADMISSION: Adv $3, Door $4, under 15 free.
TALK-IN: 147.15+. FEATURES: DP - FM - H. DEAL-
ER INFO: Indoor tables: $7, Flea Market Space $3.
CONTACT: Wally Green W3YXS, 3 East Liberty St.,
Ashland OH 44805. 419-281-3903.

OH - COLUMBUS — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Ohio
Expositions Center. HOURS: 10am-4pm. ADMIS-
SION: $6, free w/membership. FEATURES: C - FP.
CONTACT: MarketPro Computer Shows.*

OH - LIMA — ARRL Hamfest. SPONSOR:
Northwest Ohio ARC. CONTACT: Greg Schwark
N8WBD, 600 Sunset Dr, Spencerville OH 45887.
419-647-6321.

OCTOBER 7

IN - INDIANAPOLIS — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Indianapolis
State Fairgrounds. HOURS: 10am-4pm. ADMIS-
SION: $6, free w/membership. FEATURES: C - FP.
CONTACT: MarketPro Computer Shows.*

IN - INDIANAPOLIS — Indianapolis Computer Fair.
LOCATION: Indianapolis Events Center, 3655 E
Raymond @ Sherman, 5 mi E of downtown
Indianapolis. HOURS: 10am-3pm. ADMISSION:
$4, under 12 free. FEATURES: C - DP. CONTACT:
Ben Yanto, AGI Computer Fairs.*

ND - GRAND FORKS — Hamfest/Computer Fair.
SPONSOR: FORX ARC. LOCATION: University
Luthern Church, 2122 University Ave. HOURS: 7am-
2pm. ADMISSION: $5. TALK-IN: 146.34/.94
WAOJXT. FEATURES: B-C-DP-EX-F - H.
DEALER INFO: Flea Market tables: Adv $1, Door
$5. CONTACT: Jeff Sorell NOPPW: 701-594-5013.

TX - BELTON — Ham Expo '95. SPONSOR: Temple
ARC. LOCATION: Bell County Expo Center.
HOURS: 7am-? ADMISSION: Free. TALK-IN:
146.82. FEATURES: AC - EX - H - T. DEALER
INFO: Display Hall tables: $10, Indoor tailgate arena:
$10. CONTACT: Temple ARC, 2014 S 53rd, Temple
TX 76504. Mike WASEQQ: 817-773-3590.

OCTOBER 7-8

MI - DEARBORN — Vintage Radio Auction. SPON-
SOR: Estes Auctions. LOCATION: Henry Ford
Museum, 20900 Oakwood Bivd. HOURS: Sat: 10am
- 5pm, Sun: 10am-?, preview Fri: 3pm-6pm, Sat &
Sun: 8am-10am. CONTACT: Estes Auctions: 216-
7694992, 216-769-3987. Henry Ford Museum, 313-
271-1620.

MI - ALPENA — Hamfest & Computer Fair. SPON-
SOR: TBARC. LOCATION: Hinks Elementary
School. HOURS: 8am-3pm. ADMISSION: Adv $3,
Door: $4, under 12 free. TALK-IN: 146.76. FEA-
TURES: C-DP-E-EX-FP-F/R-H. DEALER
INFO: Tables: Adv. $5, Door $6. CONTACT:
TBARC, POB 764, Alpena MI 49707-0764. Bill
NBYKG, 517-354-8867.

MI - TAYLOR — Computer Trade Show. LOCATION:
Democratic Club of Taylor, 23400 Wick Rd, 4 blks E
of Telegraph. HOURS: 10am-3pm. ADMISSION:
Adults $4; seniors & students w/ID $3; under 12 free
w/adult. FEATURES: C - DP. CONTACT:
Computers & You, 313-283-1754.

OH - TOLEDO — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: Seagate Convention
Centre. HOURS: 10am-4pm. ADMISSION: $6, free
w/membership. FEATURES: C - FP. CONTACT:
MarketPro Computer Shows. *

OCTOBER 15

IL - CENTRALIA — 6TH Annual Hamfest. SPON-
SOR: Centralia Wireless Assn & Kaskaskia College
REACH Club. LOCATION: Kaskaskia College,
27210 College Rd. HOURS: 8am-3pm. ADMIS-
SION: $2, under 12 free. TALK-IN: 147.27/87,
443.2/8.2. FEATURES: C-DP-EX-FM-FP-F/R -
H - RV-S - T. DEALER INFO: Tailgating: free. Flea
market tables: 8’ $8, 6' $6. Set-up 7am. CONTACT:
Bud King WA9U, Daisy King AASEK, 776 Bethel Rd,
Sandoval IL 62882. 618-532-6606.

IL - CHICAGO — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: Pheasant Run (St.
Charles). HOURS: 10am-4pm. ADMISSION: $6,
free w/membership. FEATURES: C - FP. CON-
TACT: MarketPro Computer Shows.*

IL - ORLAND PARK — The Orland Park Computer
Show. LOCATION: Orland Park Civic Center, 147th
St & LaGrange Rd (Rte 45). HOURS: 9:30am-3pm.
ADMISSION: Adults $5 - $1 off with copy of this ad,
8-12 yrs $2, under 8 free. FEATURES: A-C-CB -
DP - FP - F/R - All indoors. CONTACT: 24-hour
Hotline 708-974-3123.

IN - FT. WAYNE — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: Allen County

TX - EL PASO — 8th Annual International
Hamfiesta. SPONSOR: Various Area ARCs. LOCA-
TION: National Guard Armory. HOURS: Sat: 8am-
5pm, Sun: 8am-2pm. ADMISSION: Adv $5, Door
$6. CONTACT: Internt’| Hamfiesta, POB 10496, El
Paso TX 79995. Clay Emert KSTRW: 915-859-5502.

OCTOBERB

IN - BEDFORD — Hoosier Hills Hamfest '95. SPON-
SOR: Hoosier Hills Ham Club. LOCATION:
Lawrence County 4-H Fairgrounds, 4 mi SW of
Bedford on US Hwy 50. HOURS: 6am-3pm.
ADMISSION: $6. TALK-IN: 146.730. FEATURES:
C-CB-DP-E-EX-F/R-H - RV-H. CONTACT:
Larry Foster WBODNB, 812-275-3688.

IN - SOUTHBEND — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: St. Joseph's
Fairgrounds. HOURS: 10am-4pm. ADMISSION:
$6, free w/membership. FEATURES: C - FP. CON-
TACT: MarketPro Computer Shows.*

MI - ANN ARBOR — Colossal Computer Sale.
SPONSOR: Jewish Community Center. LOCA-
TION: Washtenaw Community College, Morris
Lawrence Bldg. HOURS: 9:30am-4pm. ADMIS-
SION: $4. CONTACT: 313-971-0990.

MI - LANSING — Hamfair '95. SPONSOR: Central
Michigan ARC & Lansing Civil Defense Rptr Assn.
LOCATION: Gardner Middle School. HOURS: 8am-
1pm. ADMISSION: $4. TALK-IN: 145.390-. CON-
TACT: Bil Blick ABGL, 517-675-5558.

MI - MADISON HEIGHTS — Computer Trade Show.
LOCATION: UF&CW Hall, 876 Horace Brown Dr, 1
blk E of I-75, 1 blk S of 13 Mile Road. HOURS:
10am-4pm. ADMISSION: Adults $4; seniors & stu-
dents w/ID $3; under 12 free w/adult. FEATURES:
C - DP. CONTACT: Computers & You, 313-283-1754.

OH - SPRINGFIELD — Hamfest & Computer Show.
SPONSOR: Springfield Independent Radio Assn.
LOCATION: Clark County Fairgrounds. HOURS:
8am-3pm. ADMISSION: Adv $4, Door $5, under 12
free. TALK-IN: 145.45. FEATURES: C - FP - F/R -
H. DEALER INFO: Tables: Adv $10, door $12. Set-
up Sat 6pm. CONTACT: Sales: 513-323-6680 days,
General: 513-964-8618. SIRA, POB 523, Springfield
OH 45501.

OCTOBER 149

IL - CHICAGO — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: Inland Convention
Center (Westmont). HOURS: 10am-4pm. ADMIS-
SION: $6, free w/membership. FEATURES: C - FP.
CONTACT: MarketPro Computer Shows.*

Fairg; ds. HOURS: 10am-4pm. ADMISSION:
$6, free w/membership. FEATURES: C - FP. CON-
TACT: MarketPro Computer Shows.*

MI - FLINT — Computer Show. LOCATION: Holiday
Inn Gateway Center, 5353 Gateway Center, I-75 N to
1475 (exit 111), 1 mi to Hill Rd (exit 2), turn left, go
approx 3 mi. HOURS: 10am-4pm. ADMISSION:
Adults $4, students & seniors w/ID $3, under 12 free.
FEATURES: C - DP. CONTACT: International
Computer Trade Shows, 810-858-2416.

MI - KALAMAZOO — 13th Annual Hamfest. SPON-
SOR: Kalamazoo ARC & SW Michigan ART. LOCA-
TION: Kalamazoo County Fairgrounds. HOURS:
8am-? ADMISSION: Adv $3, Door $4. TALK-IN:
147.040 repeater. FEATURES: DP - FP-F/R-H-T.
DEALER INFO: Tables: $1.50/ft, electrical hook-up
$5. Trunk sales: $5/space, set-up 6am. CONTACT:
Kalamazoo Hamfest, 616-657-4482 or Gary Hazelton
KBB8PL, 75075 M40, Lawton MI 49065.

OH - AKRON — Computer Trade Show. SPONSOR:
Peter Trapp Shows. LOCATION: Tadmore Shrine
Temple. HOURS: 10am-3pm. ADMISSION: $6, $1
off w/this ad or coupon, under 12 free. FEATURES:
AC - C - FP - F/R. CONTACT: Peter Trapp Shows,
607-369-2796.

OCTOBER 21

IN - NOBLESVILLE — Indianapolis Computer Fair.
LOCATION: Hamilton County 4-H Grounds, off
Pleasant St. HOURS: 10am-3pm. ADMISSION: $4,
under 12 free. FEATURES: C - DP. CONTACT: Ben
Yanto, AGI Computer Fairs.*

MI - JACKSON — Computer Trade Show. LOCA-
TION: Jackson Catholic Middle School, 915 Cooper
St, Approx 1 mi S of -94. HOURS: 10am-3pm.
ADMISSION: Adults $4; seniors & students w/ID
$3; under 12 free w/adult. FEATURES: C - DP.
CONTACT: Computers & You, 313-283-1754.

MI - SAUGATUCK — Westshore Hamfest &
Computer Expo. SPONSOR: Holland ARC. LOCA-
TION: Holland Christian High School. HOURS: 8am-
1pm. ADMISSION: $4, under 12 free. TALK-IN:
147.060+ w/94.8 PL. FEATURES: C - DP - EX - F/R
- H. DEALER INFO: 8' table: $8, 5' table: $6. 616-
857-1343. CONTACT: Barb Siebelink, 6418 Otis Rd,
Saugatuck MI 49453.

MI - WESTLAND — Great Lakes Computer Expo &
Sale. SPONSOR: Progressive Computer
Productions. LOCATION: Wayne-Ford Civic League,
1645 Wayne Rd, 1 blk S of Ford Rd. HOURS: 10am-
4pm. ADMISSION: Adults $4, seniors/Students $3,
under 12 free w/adult. FEATURES: C - DP - FP -
F/R - S. DEALER INFO: Covered 8’ table $35 ea.
CONTACT: Progressive Computer Productions,
Continued on page 139
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PRIME ELECTRONIC COMPONENTS, INC.

150 West Industry Court, Deer Park, NY 11729

(ABSOLUTELY NO WALK-IN SALES)

516-254-0101 -

FAX 516-242-8995

up to seven SCSI devices. Note: No manual or
software suppiled with card.
UaSIORU2AE10F - 6o .. i vinenraiansvsins $79.95 Ea.

NEW VICTOR/HONEYWELL ENHANCED
101 KEYBOARD

4ft. coll cord with PS/2

type 6 PIN MINI DIN

connector. AT and XT DIP

switch selectable

Modiel BIOTWN ...ccic.oisummmmmsssmmsnicasenns $24.95 Ea.

We buy all defective Memory Boards/Modules from IBM, as well as computer scrap. Please contact Mr. Wiley Burke.

[#100 AUDIO - VIDEO - LASERS cont. |

AUDIO OUTPUT Meter, TS-585 output
meter for audio amps, filters, oscillators.
Ranges .1 to 5000 milliwatts. —10 +37dBm
on 3.5 in. meter. Multiplier circuit yields
impedances of 2.5 to 20000 ohms. $35,
manual $5, volume discounts available,
DENSITOMETERS by Macbeth, RD 919
$200; TD-904 $275, $435 both. Northeast
Electrical, TTS-44R, transmission test set,
$200, TTS-41-3A, service analyzer, $200.
Offers. Psitech Plus, 707-745-4804, fax
707-747-5277.

AUDIO OUTPUT Meter, TS-585 output
meter for audio amps, filters, oscillators.
Ranges .1 to 5000 milliwatts. —10 +37dBm
on 3.5 in. meter. Multiplier circuit yields
impedances of 2.5 to 20000 ohms. $35,
manual $5, volume discounts available.
Psitech Plus, 707-745-4804, fax 707-747-
5277.

USED 150MEG SCSI TAPE BACK-UP DRIVE

Pulled from working equipment 150Meg SCSI
Cipher P/N ST150-lI. 30-Day Guarantee. 5-1/4" Half
Height, off-white color faceplate. Interface: SCSI/1,
50 Pin.

ClpherSIAbS-2:: il e i Lt $49.95 Ea.

EPROM & CPU/MPUs SOCKET PULLS NEW MICROSOFT USED SVGA 16 BIT VIDEO CARD (ISA) USED ADAPTEC 1540A
Math-Coproccessor & CPU TWO-BUTTON PS/2 MOUSE TSENG LAB (ET4000AX) ISA SCSI-2 CARDS
The old-style type, but old reliable. Note: No WITH1 M Pulled from working equipment. The Adaptec's
AMAB6DX-33 pon $49.95 8742............ $495 | software included with mouse. EG DRAM first generation 1540A SCSI-2 ISA BUS card
%8?)@ -------- -523 gg gggh ---------- Sszgg M PSEZMIOUSD: . .oiicisissisaniissinssisssssses $19.95 Eq. Ne\; Nf:;/:lli :/llll‘efé ngsfgﬁlstGallé bit SVGA | |nciudes 2 Device 50 Pin SCSI cable. (NO
........ o vo'i s veeaie X caras wi eg . Call for specs.
80367SX-16.....$1795 8749............ $595 WALL PLUG WALL ADAPTERS T T
gggg;g))g_gg ..... g;g gg g;g(]m __________ gggg Input: 117 Vac 50/60 Hz. Outputs Available. SVGA (Tseng ET4000 1Meg............ccovesnenns $39.95 Ea. ADPTERR AR e e, sl s $34.95 Eq,
=20 .....92295 8/0l.. G ot ale et 4 6Vdc 400Ma ......
80387DX-20.....$17.95 8751H .......... $9.95 9vdic 200Ma USED 1.44 MEG FLOPPY DISK DRIVE NEW MICROSOFT
80387DX-25. ... ... §24.95:8752. ... . cuiiis $13.95 9Vvdc 300Ma . Pulled from working equipment 1.44 Meg 3.5 in TWO BUTTON SERIAL MOUSE
804865X-25 pon) $34.95 8755............ $6.95 9Vdc 450Ma . 5-1/4" mounting bracket. 30-day guarantee. 5-1/4"} New style type (Melted bar of Soap). DB9
BB, i i $3.95 9Vac 500Ma . Half Height, off-white color face plate. Connector Female Connector only. Note: No
Al parts, al sacke puls (must be Cleaned & Erased). “Noe: Speed selec- ?‘25\\/;&7(15%"0 Interface: 34 pin & 4 pin power. software included with mouse.
tion avallable at ge and al parfs subject i g SONY MP-FIZW-70D.........cceesserumseriseressessenns $19.95EQ. | MS Serial MOUSe...........ccoc.oemervennsisnsienns $29.95 Ea.
o e g 12Vdc 500Ma .... 5"
o 12Vdc 600Ma LRED 09 W@ 3.5 NEW ADAPTEC EISA SCSI/2
s 12Vdc 800Ma SCSI HARD DISK DRIVE CONTROLLER BOARD
2. .. 12Vac 830Ma Pulled from working equipment. 80 Meg SCSI 1
2764. ... 14Vdc 500Ma Quantum P/N ProDrive 80S. 30-day guarantee. 3- High Performance board supports two fioppies
2764A . . 14vdc 700Ma 1/2", 1/3 Height (1-5/8"). Interface: SCSI/2, 50 pin. and up to seven SCSI devices. Note: No manual
27C64 .. etz oA QUANINTYES ST T T o it et $49.95Ea. | o software supplied with card.
27198. . Adaptec AHA-1742A..........ccc.ccorvnruiennns $99.95 Ea.
MBA NEW 804865X-25 NEW SQUARE EQUIPMENT FANS PULLED SINGLE SPEED SCSI
0y IR BABY MOTHERBOARDS 115Vac 3.1"or 4.7" °F CD'ROM 5_]/4» DRIVE
Supports up to 32MB of RAM on-board. 12Vdc 3.1"ord.7"
All DRAMS are clean socket pulls and have fullleads. | 256KX9/1Megx9/4Megx9/(80NS) 30 Pin fype SIMM 12Vdo 2.3/8" Pulled single speed SCS! inferface CD-ROM drive In
4164-15.... Q. 4 Five 16 Bit Slots and One 8 Bt Slof, AMI BIOS/Supports 12 Vde 2 5/8"“- excellent condition. 5-1/4° half height with black face
a164-12.... & loadable hard drive parameters 720K/1.2Meg/1.44Meg/ = ERED plate. Cabby less design with 30-day guarantee.
2.88Meg (with proper controller) 8K Intemal cache only.
NEW 170 MEG 2.5” IDE 4865X-25 Baby Motherboard (CPU Included) NEW PﬁNASONlC 360K Laser Mag CM-215............ocormvesersssnes $34.95 Eq.
: (OKRAM) .o PRICE REDUCED $74.95 EQ. 5-1/4" FLOPPY DRIVE
HARD DISK DRIVE 5-1/4" half height Panasonic M# JU-455 NEW EXTERNAL 3-1/2" 720K
Laptop replacement or up-grade 25° hard diive. NEW NISCAN/GS PLUS OCR/ Black face plates only. FLOPPY DISK DRIVE
Logtc;logc?sl&?‘sﬂ% 339; ?Q /(rlr? heods/(P/N &4@ s%c‘is?heck 256 GRAY SCALE SCANNER PIN: JUA55...occorrrisrin $9.95Ea.
your . . p. 3 Brand New True 256 Gray Scale Hand Scanner.
IBM-H2172-A2/(84G1745)............c00... $124.95 Eq. Resolution: 25-400 DPI. NEW CYRIX 386 TO 486 CLOCK-DOUBLED #A . ?&;%‘(dé;z: uter.
Scan Width: 421n.  Scan Length: 11 In. UPGRADE MICROPROCESSOR o
NEW MITSUMI Interface: 16 Bif high speed (ISA) card, 64K SRAM. F SRS ReNT i Cute
System Requirements: 286/386/486 PC Compatible actory boxed upgrade kit. (Tech support by Cyrix) for hook-uj Dnve
1.2 MEG 5-1/4” FLOPPY DRIVE (16MHz). CXA4865Rx-25/50 for 3865X-25 computers only. Call inside '5#?0 3 FN l 0.
51/4 half helght Mitsumi Available 16-8it Inferface siot, | Cyrix for compatibiity (800-848-2979). O
Model #D509V2 White face piate only. Windows 3.1, 4 Meg RAM, Cyrix CX4865Rx-25/50 53495 Ea.
Mitsumi 1.2M FDAVe ....... price RepuceD $28.95 EQ. ‘°:ggg:{,;,‘,;g{“°‘e o NEW 200W BABY SWITCHING | T0ndy MOd8I #25-1061 v $24.95 Ea.
USED ULTRASTOR EISA M‘é‘gf& Other pointing POWER SUPPLY WIRE TIES
HIGH PERFORMANCE SCSI/2 Software Included: Picture Publisher LE 3.1, (maging | - 0Puf: 1200220V, S0z/e0kz. UL & €3 4" Black PIGstic, PACKs Of 100 .......cevmeeees $1.00
CONTROLLER BOARD Soffware), Perceive Personal 2.1, (OCR Software) Output: +12Vdc @ 8 Amp, +5 Vdc @ 22 Amp
Niscan/GS$ Plus $69.95 Eq. -5Vdc @0.5 Amp, -12 Vdc @ 0.5 Amp NEW ATl MACH 64 2 MEG
Pulled from working equipment fested With 30-  f—————————————— - e Mode| #SA201-3440 ASIEC ................... $24.95 Ea.
day warranty. Board supports two floppies and VRAM UPGRADE MODULE

NEW AA HIGH CAPACITY NI-CAD BATTERY

1.2Vdc 800Ma/Hr. Charge Rate 15 Hours @ 80Ma.

Manufacturer Kenwood/Batteries have nippled end.
Kenwood NB-88 (KR-AA) ....
Kenwood NB-88 (KR-AA) 4

A steal. Check your software or the marking on
the back of board for compatibility.
ATl 2M 109-26400-10........ocvvvecirininiinee $99.95 Ea.

NEW AST 101 ENHANCED KEYBOARD
Brand new AST 101 keyboards with 4 ft. coil cord fo
5 pin male DIN. AT compatible only. Available in
black or off-white.

AST 101 KB (black or 0/white)............. $24.95 Ea.

NEW 250 MEG 2.5” IDE
HARD DISK DRIVE
Laptop replacement or upgrade 2.5” hard drive. Logical
fransiation 723 Cyl./11 heads/63 sec. Check your BIOS.
17ms +5VDC 0.5 Amp.

Quantum Daytona 256AT ..........cuureeeremmees $179.95 Ea.

Write in 120 on Reader Service Card.

LASER TOOLS brand laser level. For all
phases of construction leveling. Battery
operated 635mm laser with case and all
accessories.One year warranty. $350.
70% off of list. Call 1-800-527-3721.

SCHEMATIC DIAGRAMS for field-proven,
inexpensive diode laser voice communica-
tions system (transmitter and receiver).
Send $3.50 + SASE (business envelope)
for schematics, parts list, and alignment
procedure to: V. Cestaro, 3009
Woodbridge Drive, Anniston, AL 36207.

INVERTALT PAT. pend. plug-in cigarette
lighter of vehicle. Produce 115V-60Hz
3000W max. Operate tools, appliances,
electronics, etc. anywhere. Use only 0.2A
on battery. Weight 7 Ib. Model 12V-1200W
$399. S.A.C., 5403 VAN HORNE, MON-
TREAL, QUEBEC, CANADA H3X 1G2.
PHONE 514-739-2524, FAX 514-343-
9599.

FACTORY VIDEOS VHS or Beta movies
need splice or fix, $1 each. Quantity avail-
able. 3/4 inch broadcast videotapes, Sony,
Etc., 10-60 min., $1 each. One inch video
tape 35mm $50 per feature. Jim, 310-815-
9090.

DIGITAL VIDEO STABILIZER. Restores &
stabilizes the source video signal to its
original strength. Removes automatically
viewing problems from movies. ON/OFF
(B/A) switch, GOLD plated connectors,
free power adapter. VHS $49.95, SVHS
$79.95, S&H $8. MC, Visa accepted,
CODs $4.50. Video Equipment, Inc., 1-
800-831-2050.

NEW SYTOS PLUS

(TAPE BACK-UP SOFTWARE)
Works with WangDAT DAT/130/320 or Wangtek
150/525/1GB in a MS-DOS environment supporting
Adaptec Host Adapters. 5.25 & 3.5 disks supplied. (Wil
work with other tape back-up if you get configuration
file from Sytron.) (Sytron BBS 508-898-2608 Conf. Files.)
Sytos PRI Ner: 132 wuignnmas g $17.95Ea.

VIDEO & DATA CARTRIDGE 112M 8mm,
10 for $30, 100 for $200. Works great in a
8mm camera. Call Roger @ GS&E, 716-
338-7001.

CABLE TV
110

CABLE TELEVISION descramblers, Stop
over-paying for your equipment. Catalog of
over 50 companies that sell descramblers
& accessories at below wholesale prices.
Send $15. Money order or certified check
only, to: Garvey, Dept. C, PO Box 364,
Quincy, MA 02269.

PIONEER 6310 boxes. This month's spe-
cial $250. Also low prices on other cable
units and test aids. Magic Communi-
cations, 805-944-6865. No CA sales.
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70-CHANNEL plain converter, $35; Regal
CR-83, $39. We also carry most hand
remote as low as $4.25. Call for free cata-
log price base on 20 pieces. 405-631-
5153, Fax 405-631-4788.

FREE PAY TV, NEED MONEY? Learn
how to make money descrambling pay TV
like the pros. You can make up to $20,000
a month. Anyone can do it almost any-
where in the U.S. No electronics back-
ground needed. Order the NEW BOOK,
Pay TV-The Inside Scoop. Send $9.95 to
AN Publishers, 16281 S.F. Mission Bivd.
#407-N, Granada Hills, CA 91344,

BUYING GENUINE UNMODIFIED
TOCOM, SCIENTIFIC ATLANTA 8536s,
8550s, 8580s, 8590s, and 8600s. Genuine
unmodified JERROLD DPV and DPBB.
PIONEERS, all, and Zeniths, all. Any
quantity. Top $$$ paid. Contact National
Cable Brokers, Plymouth, IN. Phone 219-
935-4128.

CONTROLLER CARDS:

* SCSI 8bit TM850 FUTURE D $30

« SCSI 8bit T100/W/CD ROM sw $2

« IDE I/O s/p- game 16bit $15

« IDE 16 bit DT3767A 16bit HD only $4
* RLL 8 bit WD1004-27X $25

* RLL 16bit Seagate ST22R HD/FD $20
« RLL 16bit Adaptec 2372C HD/FD $15
* MFM 8bit SMS 5510 to 20MB $20

* MFM 16bit SMS OMTI 8240 HD/FD $20
* MFM 16bit DTC 7180 HD $20

* MFM 16bit Everex EV349 HD/FD $35
« ESDI 16 bit WD1007WA2 HD/FD $49

« ESDI Ultra Store 12F 16bit HD/FD $65
« ESDI 16 bit FASTOR 721 HD/FD $4

| sPECIAL MOUSE PADS $1 00 |

TEAM AMERICA'’S “PERIPHERAL BARGAINS”

TEAM AMERICA’S “PERIPHERAL BARGAINS™loan

CARDS:

* MEMORY CARD16 bit 2MB EXP $45

* MEMORY CARD 16 bit 8 simm slots $15

* SVGA 16bit 256K $30

* VGA 8 bit 256 K $25

* CGA 8 bit $10

* MODEM 2400 INT or EXT $10/$15

» MODEM 9600 EXTERNAL $20

* MODEM/FAX 144 INTERNAL $55

« SOUND CARD Microsoft 16 bit $50
stereo, speakers, HP, mic.

MORE TERRIFIC VALUES
MOTHERBOARDS « Minitower Case BEIGE W/250W PS $45
+4860X 2-60 VLB 175 « XT/AT Case w/o PS $10

« 486DX VLB NO CPU $75

FLOPPY DRIVES:

* 360K 5.25" FDD blK HH $10

* 720K SMD FDD BLK $20
*1.44 FDD EPSON BEIGE $31
1.2 FDD EPSON BEIGE $31

CABLE UNSCRAMBLED. Everything you
want to know about Cable, but are afraid
to ask. $10. VISA/MC/AMEX. ELECTRO-
MAN, Box 24474, New Orleans, LA
70184. 504-482-3017.

WANTED: ZENITH ST4030! Base-Tac
cash waiting. Call 907-522-1223.

NEW! “PROGRAMMABLE” PIONEER
TEST MODE ACTIVATOR ALLOWS
USER TO PROGRAM ANY SERIAL
NUMBER INSTANTLY! THIS PRODUCT
IS SOLD FOR TEST PURPOSES ONLY.
$199, PLUS SHIPPING AND COD. CALL
KEN ERNY ELECTRONICS, 24 HR
ORDER AND INFORMATION LINE. 516-
389-3536.

CABLE EQUIPMENT FOR ALL YOUR TV
NEEDS. ALL BRANDS AVAILABLE. DIS-
COUNT ON QUANTITIES. WE BEAT
EVERYBODY'S PRICES. CALL 713-444-
2477. NO TEXAS SALES. VISA, MAS-
TERCARD, DISCOVER.

FTB, TVT, Panasonic combo, $135. Test
mode devices for BA-51XX, BA-61XX $30
ea. BA-63XX $35 ea. Call Vinn at: 1-800-
484-7250 then dial 7525.

CABLE TV DESCRAMBLERS. The best
price in the nation! We will beat any price!
ALL CABLE SYSTEMS AND SOFT-
WARE. Call now for latest prices. GULF
COAST INSTRUMENTS, 1-800-854-8559.

MasterCard

VISA
[ e

14" SVGA MONITOR
1028X768 .28 DP NI
$225.00 4YR WARRANTY

HARD DRIVES:

* 20 MB MINI 8425 MFM 3.5 * $48

* 40MB IDE CONNER CP3044 $75

* 40MB WD40 SCSI $50

*210 MB QUANT PRO210 IDE $125

*212 MB LXT 213SY SCSI 3.5 $100

* 540 MB MAXTOR 7540 IDE 3.5 $195

*1 GIG 516-12 5..25 FH ESDI $295

* C D ROM DRIVE 2X w/SOUNDCARD $115

+CD ROM DRIVE 2X W/SOUNDCARD &
LABTECH SPEAKERS $145

« Cable Sets, HD, MFM, RLL or ESDI $3
» Adapter Kits 3-1/2 to 5-1/4HD or FD $5

¢ 101 Key Board AT/ XTSwitchable $19

* MOUSE 3 button black $7

« Disk file boxes 30 Ct. & 80 Ct. $4 & $7

* LARGE ASSORTMENT OF SOFTWARE

90 DAY WARRANTY - ALL PRODUCTS
FOR A COPY OF OUR LATEST INVENTORY
USE “FAX ON DEMAND?” DIAL 818-787-2139

CALL FROM YOUR FAX MACHINE 24HRS

WANTED: GENUINE UNMODIFIED JER-
ROLD DCR 4000 music choice with
Meistro remote must be turned on with
music and simulcast. No calls please if not
the above equipment. Phone 609-646-
3993.

BUYING GENUINE UNMODIFIED JER-
ROLD DPV and DPBB, SA 8550, 8580,
8590, 8600 and Zenith 1600s. Any quanti-
ties. Call 201-728-3217. 10am-6pm EST.

“DESCRAMBLER SCHEMATICS RE-
VEALED.” A powerful guide to descram-
bling schemes. $10. VISA/MC/ AMEX.
ELECTROMAN, Box 24474, New Orleans,
LA 70184. 504-482-3017.

PIONEER UNITS 5XXX-63XXX units. Call
for prices. E2-E5 test aids for 5XXX-61XX
$30 ea. 63XX-67XX test aids with # $35
ea. All no E4. New Watch Dog, no switch-
es, auto map $35 ea. E2-Writer $50. RF
transmitter for Pio $150. Pio box repairs.
SA-40 pin ++ 8570-8600 $34 ea. Other
test aids $20-$35 ea. for compatible
boxes. Call 216-428-6910.

MULTI-MODE TEST MODULES for all R, V,
and CF BLACK UNITS. Extensively tested in
every model. Most advanced technology. 29
bucks each. Call for quantity discount.
Standard test modules also available. Need
the software? Make me an offer. Soon: Multi-
Mode tracking circuit. 717-462-4657.

DESCRAMBLE CABLE with simple circuit
added to Radio Shack RF modulator, part
#15-1273, and using cable ready VCR as
tuner. Instructions $10. Parts for all four
circuits, $12.95. S&H $1. Telcom, Box
832-V1, Brusly , LA 70719.

WE CARRY most CBTV major brands.
Call for free catalog. White-Star
Electronics, 405-631-5153, Fax 405-631-
4788.

CABLE DESCRAMBLER! Built with 7
RADIO SHACK parts costing UNDER
$12! Instructions $8: F.A.S.T., Box 369-
VN9, Pt. Salerno, FL 34992-0369.

MODULES ARE PRETESTED. 3-wire
modules 10 @ $12 ea.; 2-wire modules 10
@ $10 ea.; 3055 and 7055 28-pin
EPROMs $10 ea.; 2R/5V/TCF @ $18-25
ea.; multimodes @ $20-$27 ea.; BA5100-
BA6110 @ $22 ea.; BA6300 @ $27 ea.;
Zenith 10 @ $12 ea.; SA8500, 8550,
8570, 8580, 8590, 8600 @ $24 ea. Other
modules available. KCS, 1-800-879-8820,
30 day money back guarantee.

BROKEN CABLE BOX = NO $$$$. Let us
fix that broken cable box for you! Fast turn
around. Reasonable rates. 10+ yrs. experi-
ence. All models. Call now for a quote. 1-
800-513-4033.

Write in 121 on Reader Service Card.

“BASEBAND VIDEO EXPLAINED.”
Discover what a Baseband Signal is and
how it's constructed. Learn the advantages
of doing things the “Baseband” Way. $10.
Visa/MC/Amex. ELECTROMAN, Box
24474, New Orleans, LA 70184. 504-482-
3017.

PICS, GALS READ if you've lost your
masters. Programming service available.
Call for info. Network Sales, 616-683-
0500.

DRX, DRZ-DIC, Panasonic, $30. 405-691-
0647.

GET THE latest technology in cable con-
verters and descramblers. Save on equip-
ment, cable rental fees, and connection
charges. We'll beat any price! Stealths, M-
80, Zenith, etc. Dealer inquires welcome.
Visa/MasterCard, Discover, COD. Quality
Entertainment. 1-800-72-BOXES. FOR
ALL SALES.

CABLE HACKERS BIBLES Volume 1.
275+ pages covering all aspects of most
cable systems. Schematics, fixes, theory
and more. Volume 2. All different informa-
tion including software. $44.45 each.
Catalog, $3. VISA/MC 520-782-2316 FAX
520-343-2141. TELECODE, Box 6426-NV,
Yuma, AZ 85366-6426.

J&D ELECTRONICS
CABLE TV SUPPLIERS

We carry a complete line of converters and descramblers, and
a variable line of test modules, all with illustrated instructions.

FREE GROUND
SHIPPING ON

2-3 COMPLETE
UNITS.

CALL THE OTHERS  WARRANTY
FIRST, THEN CALL US
FOR THE BEST PRICE, PRODUCTS.

ON ALL

DEALER TRUE SAVINGS ON
LOTS OF 5, 10, AND 20

MONEY BACK
GUARANTEE.

Feel free to ask about pans and refurbished models.

QUALITY IS OUR BUSINESS

10AM - 7PM

 1-800-851-9085 "+

THE LOWEST COST

WEATHER FAX RECEIVER!

A very sensitive fm
_ receiver especially for
NOAA APT and Me-
teor weather facsim-
ile images on the
137 MHz band. Use
with any popular de-
modulator/software.

Excellent 0.2uV sensitivity, special
wideband filters for low distortion, and four
selectable crystal controlled channels.

Optional Scan Adapter allows you to
automatically search for and record sig-
nals as satellites pass overhead while you
are away from the shack.

© R138 Receiver .. $129 kit, $189 wit
© Channel Crystals . .$12 02
* AS138 Scan Adapter 039 Im. $69 wit
© LNG-137 Low-noise G

g buying expensive hf
"‘7 revr. Very sensitive
and selective xtal

3 controlled superhet for
for listening to WWV on 10.000 MHz.
RWWV Receiver ....only $59 kit, $99 wi/t

DIGITAL VOICE RECORDER
Records up to 20 sec. of your voice with
built-in mic. or external mic. Extensive
manual tells how to use multiple mes-
sages and adapt to many applications.
DVR-1 Module................ kit $59, w&t $99

DTMF REMOTE CONTROLLER

Turn devices on and off over any radio
link by four-digit touch tone command.

TD-4 (one output).....cccees kit $49, wat $89
TD-2 (five outputs) ........ kit $79, w&t $129

RECEIVER PREAMPS

Many models of very low noise preamps
for vhf and uhf bands from $29.

™ We also make a full line of vhf & uhf
fm voice & data link xmtrs & rcvrs, repeat-
ers, autopatches, and converters.

CALL OR WBITE FOR FHEE CATALOG

/7am I’OHICS Inc.

65-N Moul Rd; Hilton NY 14468
Phone 716-392-9430 (fax 9420)
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Get the latest
technology in cable
converters and
descramblers.

® Best prices
* Save on equipment rental fees
® Quality merchandise by brand-name manufacturers
® Friendly personal service
® Thirty-day money back guarantee
® All orders delivered fast and conveniently via

FedEx Economy Two-Day™ service

460 W. ROGER RD. #106, TUCSON, AZ 85705

#| E.H. Yost & Co.-YOUR SOURCE FOR |M¢

BATTERIES!

¥ AMATEUR / COMMERCIAL / AVIATION RADIO ¥x
¥¢ LAPTOP COMPUTERS ¥r VIDEO CAMCORDERS ¥
¥r CELLULAR & CORDLESS TELEPHONES ¥«
¥ SEALED LEAD ACID ¥ PHOTOGRAPHY+x
ﬁ MEDICAL EQUIPMENT ¥ TESTING EQUIPMENT ¥

. GALLOR WRITETODAY FOR OUR FREE CATALOG
hone (608) 831-3443 / Fax (608] 831-1082

E.H. Yost & Company 2211-D Parview Rd., Middleton, Wi 53562

Write in 123 on Reader Service Card.

Electronic Training Videos

Learn elecimmcs qulcklv and easily with UCANDO's
ing videos. Students can learn at
their own pace and pmfessconabs will find the UCANDO
videos to be a valuable source of refs I. If
these videos aren't the best learning fools you've ever
seen, return them within 30 days for a complete refund.
These videos are being used by Tech-Schools, CET's,
Military Branches, Ham Operators, Industries, and more,
across the United States and around the world. Order today
and see how UCANDO is ...

"Changing The Way The World Learns Electronics."”

SAVE! Buy any 6 vldeos for only $240 ... or ... Save MORE!! Buy any 12 videos for only 3450

1-800-678-6113

or mail check or money order to:

-%Q" .>. , ¢
UCANDO Videos {

P.O. Box 928, Greenville, OH 45331

FREE Shipping ... FREE Catalog
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CBTV CONVERTERS: RX-400-DIC, R2-
450-DIC, $50; Pio BA-5XXX $140; BA-
61XX $175; 63XX $200; Stealth-1000-P
$49; M-80 $69; FTB-3 $45. We carry most
pan-cake, call for low-cost 60-channel
plain converter only $29. Tel: 405-634-
3338, FAX: 405-631-0644.

TEST MODULES, wholesale to the public.
Multimode as low as $12. 2R5V, lowest
quickboards, best selection, best prices.
All other models: Zenith and Pioneer com-
patible. Call everyone else first, then call
us for the best price. Action Electronics,
1-800-795-8471.

EXTERNAL ACTIVATORS for Pioneer,
Scientific Atlanta living or dead! Save big!
We will beat any wholesale price. Call 212-
926-5284.

DEALERS NEEDED: Fast moving
cable TV industry new technology avail-
able. Free catalog. Products and pric-
ing, 1-800-676-6342.

ZENITH PMI descrambler or schematic
information wanted or any type information
on Zenith PMI system. Call collect, 717-
825-8289 after 5pm EST.

TEST MODULES for all types of CATV
converters. New multimode test module is
the only one needed for all BLACK PLAS-
TIC TOPPED BASEBAND and NON-
BASEBAND UNITS. $13.75 EACH.
Software available. HOT CHIPS, 717-462-
4657. Fax or machine all day, voice after
7pm EST.

LARGE QUANTITY of Zenith converters,
all models call 1-800-380-9530.

ZENITH TURN-ONS PZ-1 HT-2000, MM-
2000. 13 guaranteed fixes for $100. UAs
included. Cash or MO to Gary Inkman, PO
Box 1227, St. George, UT 84771.

SCIENTIFIC ATLANTA 8580, $160; Quick
board for 8600, 8580, 70, 50, $35; 8500,
$10. 313-482-6958.

CABLE DESCRAMBLERS and external
test aids: Great prices on single or lot
orders. Notch filters, channels 2-22, 98,
99, $10 each any quantity! Decoders and
external test mode devices available for
Scientific Atlanta, Zenith and other major
systems. 1-800-249-3025 QB Video.

CBTV DESCRAMBLERS. Make your own!
For under $10, 7 easy steps, instructions
show you how! All parts are available at
Radio Shack. Plans including S&H only
$7. Send to: Information Wholesale, PO
Box 9359, Toledo, OH 43697.

CONVERTERS ALL models $150-$225,
we have all circuits, for all models $5-
$17.50. 1-800-990-4160.

WATCHDOG-95. INTELLIGENT PIO-
NEER TEST MODULE. No E2, E3, E4,
E5, E7, E8 or E9, AUTO TIME & AUTO
LOCAL MAP, never reset to E4. Full
test mode activation in BA5100s thru
BA 6700s. No need for switches, only
$39.99. WRITER 1, to re-install bar
codes in 6300s or 6700s with “YOUR
BAR CODE” only $69.99. Don’t know
the serial number of your “Pio-writer?”,
replacement PICs for competitors PIO-
writers with your own bar codes, only
$25. Bar code conversion to and from
HEX format, only $20. Mapping and
universal modules for 2R5V units, 1M
etc, only $29.99. Coming up soon: 4-
wire PIC board for units with or without
EPROM. Softwares and utilities avail-
able to qualified service technicians.
Low cost Pioneer converter repairs,
Note: units will be returned none acti-
vated. Offer void where prohibited.
Call SA. RESEARCH 718-358-0033 for
custom softwares and designs. FOR
REPAIRS AND DIAGNOSTIC PUR-
POSE ONLY. NO NY SALES.

CABLE CONVERTERS: 550MHz PANA-
SONIC, REGAL, STARGATE. Brand new.
Converters feature: IR remote, parental
guidance control, favorite channel pro-
gramming, and more. SPECIAL 10 LOT
PRICING; WHOLESALE ACCOUNTS
WELCOME. FOR PRICING AND AVAIL-
ABILITY CALL 1-800-757-8186.

BBPD 7XXX complete with the latest mul-
timode test module, only $259 each.
Multimode modules also available, will test
all black plastic boxes including the R, V,
and CF models. 818-352-8300. No CA
sales.

TESTER FOR Pioneer: turns fully on,
clears E-codes. $189. 702-373-3513.

DSE-1000 ENCODER idea for small CBTV
refurbish shop $750 each, comes with
instruction hook-up, 30-day warranty, 405-
634-3338.

REMOTE CONTROL VIDEO A/B
SWITCHES, controlled by any remote!
$39.95, Visa & MasterCard. Dealer
inquiries welcome. 1-800-831-0184.

LOOKING FOR cable TV descramblers,
converters, filters, or accessories? Call
Orion Electronics, 1-800-379-3976 for a
free catalog. 30-day money back guaran-
tee and one year warranty with all prod-
ucts. Credit cards welcome!

RAW CABLE PULLS. Free monthly list.
10 piece minimum per order. SA beige
remotes, checked and working, $3.75
each. Credit cards okay. Write, or fax 501-
223-9406. Software City, Box 23016, Little
Rock, AR 72221.




Build a
Digital Tester

Here’s a real handy “test-almost-anything”
gadget that will be useful to electronic designers,
troubleshooters, and experimenters. Extensive
use assumes some electronic background, espe-
cially in digital testing. However, its versatility
allows even relative beginners to find it useful in
testing analog amplifier and broadcast receivers,
as well as individual electronic parts. It costs well

under $10.00 to build from scratch.

Most of the parts are commonly available from
advertisers in Nuts & Volts. Where the part is less
common, a source is given. Also, two different
inexpensive “packaging” designs are described.

by Fred Blechman

Overview

The “Digital Tester” is basically a
three-speed squarewave generator
that can be used for testing elec-
tronic circuits and components.
Used as a “signal injector,” it can
test digital and analog amplifiers. It
can also be used — together with a
speaker or earphone and a battery
— to test various types of compo-
nents.

Before getting into the details of
“how it works,” a brief description of
“how it's used” will make it easier to
follow the technical explanation that
follows.

The “controls” consist of two
two-position slide switches and a
pushbutton switch. Power is normal-
ly supplied by the circuit under test,
or an external nine-volt battery.

With the MANUAL/AUTO slide
switch in the MANUAL position, sim-

increases to approximately 460 Hz
(cycles per second), still a square-
wave.

For TTL, DTL, or CMOS circuits,
you clip the red (positive) and black
(ground) leads to the power source,
and, depending on switch settings,
the yellow output lead provides a Hl
or LO, or a “slow” or “fast” square-
wave “clock.” This is particularly use-
ful when experimenting with count-
ing or logic circuits and you want to
slow things down so you can see
what's happening.

You can trigger all kinds of digi-
tal counters and flip flops, and even
linear devices and transistors with
this extremely simple one IC device.

For testing amplifiers and
radios, the squarewave is like a
sinewave rich in harmonic frequen-
cies that go up into the high kilohertz
range, so the signal even goes
through broadcast-band AM and FM

tuned circuits.

Circuit Operation

The schematic of the Digital
Tester is shown in Figure 1. Two of
the six sections of the CMOS 4069
hex inverter IC are used in a bistable
circuit; two sections are used in an
astable multivibrator circuit; and two
sections are used as buffer/drivers
for the output.

IC pins 1, 2, 3, and 4, together
with resistors R1 and R2, capacitor
C1, and pushbutton switch SW1,
form the bistable circuit. Actually,
this is a latched flip-flop arrangement
which changes state, and holds the
“new” state each time the pushbut-
ton is pressed. If the pin 4 output is
LO, then pressing the button
changes pin 4 to HI. The next opera-
tion of the pushbutton will drop pin 4
to LO.

To describe the circuit action,
say pin 1 is LO and pushbutton
switch SW1 is open. Because this is
an inverter, pin 2 is HI. Since pin 2 is
directly connected to pin 3, pin 3 is
HI, and the inverted output at pin 4 is
LO. The circuit is stable in this con-
dition, and C1 is charged to almost
the supply voltage through R2.

Now, when SW1 is closed, the
positive charge on C1 is applied to
pin 1, which instantly goes Hl; pins 2
and 3 go LO, and pin 4 goes HI. As
long as SW1 is held closed, a volt-
age divider to the LO at pin 2 is
formed at Point A, with HI voltage
fed through R1 from pin 4. Since R1
is such a low value compared to R2,
the voltage at Point A and pin 1 is
held HI.

However, when SW1 is released
(opened), Point A is no longer -
held HI, and C1 discharges through

ply depress the pushbut- R2 to the LO at
ton switch whenever you M(% pin 2. The RC
want an output state a time  constant
change from LO to HI, or AAA keeps C1 HI long
HI to LO. If you want - » 51K ; —5{>o.6_ en;)u?rt‘\ toﬁelitml;
slow-speed operation, 1NGA2 2 3 4 S0 nate the effect o
you K set 4 the s P?c g Dc :L\.o | 1448 | YELLOA (Dutput) o | switch contact
MANUAL/AUTO switch 176 4068 o N8 N bounce, so this
to the AUTO position &ch circuit is fully
and the FAST/SLOW T o “debounced.”
switch to SLOW. Then T M 176 4063 BLACK (=) Since pin 1 is still
the output changes ' 0 HI, there is no
automatically about ) o ST (460 0 change of state
once or twice each sec- 13 Dclz & il {>°_1L when SWi1 is
ond, and holds each SLOK (172 H) opened; pin 4 is
state for about the same R 176 4063 L 176 4063 | still HI.

time. By setting the L5 L3t — —_— zﬁ. At the next clo-
FAST/SLOW slide : sure of switch
switch to the FAST posi- SWi1, pin 1 sees
tion, the output “speed” B “ground” at Point
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S2:

Up = Automatic
Down = Manual

S1: Push to change size

Switch mounting
screw (four places)

3
= Fast (460 HH)
own Slow (% Hz)

A (since C1 is discharged) and pin 1
instantly goes LO. Pins 2 and 3 go
HI, with pin 4 going LO. As long as
the switch is closed, R1 holds pin 1
LO, since it is the lower leg at Point A
of the voltage divider formed by R2
and R1 being fed a HI voltage from
pin 2. When the switch opens, C1
charges through R2, again taking
enough time to debounce the switch;
pin 1 stays LO. We’re back where we
started.

When switch SW2 is placed in
MANUAL (M position), the HI or LO
on pin 4 is applied to pins 5 and 9 of
two sections of the IC, which are con-
nected in parallel to increase the cur-
rent available at the output. These
invert and isolate the output so even
a low impedance, such as an eight-
ohm speaker, won’t load down the
circuit.

IC pins 13, 12, 11, and 10,
together with resistors R3 and R4
and capacitors C2 and C3, form the
astable “two-speed” squarewave
oscillator. To illustrate circuit action,
let's assume that, at a particular
instant, pin 13 is LO. Therefore, pins
12 and 11 are HI and pin 10 is LO.
With selector switch SW3 in the
“slow” (S) position, capacitors C2 and
C3 are connected in parallel (so their
capacitances add together) between
pin 10 and Point B.

If pins 12 and 11 have just gone
HI, capacitors C2 and C3 are charg-
ing through R3, thus the voltage at
Point B is increasing. When the volt-
age at this point reaches transfer
voltage, pin 13 snaps Hl, pins 12 and
11 go LO, and pin 10 goes HI. Now
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the capacitors discharge through R3
until Point B drops below threshold
voltage. Pin 13 snaps LO back to
where we started.

Resistor R4 is connected from
the timing circuit (R3, C2, C3) to pin 3
to limit current to the built-in CMOS
diode protection gate input circuit.
The action keeps repeating at a rate
determined by the setting of switch
SW3 — SLOW or FAST. When in the
FAST position, the larger capacitor
C3 is removed from the circuit; since
the total capacitance is now much
lower, and the charge/discharge
times are shorter, the circuit changes
state faster.

When MANUAL/AUTO switch
SW2 is placed in the AUTOMATIC
(A) position, the bistable circuit out-
put is disconnected and the output of
the multivibrator (FAST or SLOW, as
set by SW3) is connected to the
buffer/inverters, which trigger the
Digital Tester output (yellow) lead.

Construction

The Digital Tester can be assem-
bled on perforated board or you can
make a printed circuit board as
shown in Figure 2. There is nothing
critical about parts layout if you use
perforated board; if you use the print-
ed circuit, Figure 3 shows the parts
layout.

It's a good idea to use a 14-pin
integrated circuit socket instead of
soldering the 4069 IC directly to the
board. Solder the socket and compo-
nent leads carefully, using .031 diam-
eter resin-core solder and a fine-
tipped 25-50 watt soldering iron. Clip
off the excess leads and examine the
soldering carefully for unintentional
solder “bridges.” When you plug the
4069 IC into its socket, be sure the
notch is oriented as shown.

You have a choice of a case to
house the circuit. Any small plastic
box will do. | made two versions, one
in a 35 mm plastic film container, and
the other in a “Fuiji slide box.” The 35
mm film container is commonly avail-
able free from your local photo shop.
The Fuji slide box — or something
similar — should be available at your
local photo shop for 50 cents or less.

The 35 mm plastic film container
— the kind that holds a roll of 35 mm
film — is made from a soft plastic
easily cut with a razor blade or X-
acto® knife, and the cap snaps firmly
on the formed rim of the can. To pre-
pare a film container as the case for
your Digital Tester, cut a hole in the
bottom large enough for the three-
conductor cable, and cut holes in the
cap for the three switches. The push-

h

handy digital

_ pulse/tester.

While a PCB makes construction easier and
to have problems, this is a hand-
made to fit into a 35 mm film con-

less like!
wired un

button switch is held in position with
the large nut that comes with the
switch. If you use a film container as
the case, you'll need subminiature
slide switches (see parts list) that are
held to the cap with #2-56 screws
and nuts. Figure 4 shows the layout
of the switches.

The Fuji slide box (and I'm sure
there are other brands besides Fuiji)
is a rectangular box made from thin
plastic, used to hold 36 developed
slides. It usually comes free when
you have slide film processed. You
can put all the switches on the lid,
and the board with all the parts

inside. Also, the wiring is less crowd-
ed and you can use standard size
slide switches.

In either case, next wire the
board assembly to the switches as
shown in Figure 5 (if you use the PC
board legends shown in Figure 3), or
based on the Figure 1 schematic. Be
sure that none of your wires and
switch terminals are shorted together.

Now, connect one end of the
three-wire cable to your circuit board,
solder the clips on the other ends of
the wires, slip the proper colored
insulator over each clip, and your
Digital Tester is complete!

.047 uF QWVDCaammicdisc
'4?695‘16\”%&%&90
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output lead.) In the MANUAL
mode, the LED lights when the
output is Hl, it blinks at the cycle
rate when in SLOW, and appears
to be on all the time when in FAST
mode (although it is only on half

Actually, if you want to add the
LED and resistor to your Digital
Tester as a status indicator, you
can mount the LED in the top of
the case permanently; however,
the current requirement for the
Digital Tester will go from about 1
mA without the LED to over 5 mA

AUTOMATIC MODE (ASTABLE)
SWITCH S3 DETERMINES RATE

The Digital
Tester can also
be useful in test-
ing amplifiers,
radios, and many
electronic com-
ponents. In typi-
cal transistor
radios, which
operate on 6, 9,
or 12 volts, the
Digital Tester can
be powered by
the radio power
supply. If incon-
venient to do

PC B0ARD
(T0P SIDE)
(=) T ) S
the time).
RED
.
»
YELLOW
»
BLACK
»
with the LED.
Push Push Push Push Push
High
S2=
M
Low e
MANUAL MODE (BISTABLE)
SIGNAL LEVEL CHANGES WITH EACH PUSH OF S1 BUTTON
i NOTE:
High Slow: % Hz (S3 =S
| S2=A Fast: 460 Hz (S3 =

Low p—

White

Transistors
Sp or earphone (see text)
C-y
Black
X (+) X-B NPN
> Y (GND) EY
C-X
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Continuity and resistance Transformers, inductors, Capacitors
prdotiy relays, solenoids, coils  (down to .001) Rectifiers, diodes, LEDs
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Using the Digital Tester

The basic use for the Digital
Tester is to trigger digital circuits — a
digital pulser. Connect the red clip to
circuit positive voltage, the black clip
to ground, and use the yellow clip as
the “trigger,” setting the switches for
the operating mode you desire.
Figure 6 shows the bistable and
astable signal level changes.

In the MANUAL mode, you can
trigger a counting circuit, for exam-
ple, and hold the desired state as

long as you want. You can determine
if the circuit operates on a positive-
going or negative-going pulse edge
with a voltmeter, scope, or LED sta-
tus indicator connected between the
yellow and black leads.

Figure 7 shows you how to mon-
itor the output signal with an optional
LED (light emitting diode) and a
resistor. (Note: Figure 7 and Figure 8
show the output lead as “white”
instead of “yellow.” It's a matter of
which color insulating sleeve you use
over the small alligator clip of the

this, use a stan-
dard nine-volt transistor radio bat-
tery to power the Digital Tester,
being sure to connect the negative
lead of the battery to the circuit
ground of the radio you are testing.

In series with the output lead of
the Digital Tester, use a .01 mF
capacitor of sufficient voltage to iso-
late the circuits, and “probe” the
radio circuits using the FAST setting
of the Digital Tester as a signal
injector. It has sufficient power to
drive the speaker, so start there and
move backwards through the circuit-
ry until you find a “dead” stage. At
that point, voltage and continuity
checks can be used to isolate the

bad part.

Using a nine-volt battery and a
small eight-ohm speaker or ear-
phone, you can put the Digital
Tester to work as a component
tester when operating in the FAST
mode. See Figure 8. When testing
resistive devices, the sound from
the speaker will be loudest at lowest
resistance, and you will still be able
to hear some sound from the speak-
er with up to 15K ohms in series
with the speaker.

When testing capacitors, the
larger the capacitance, the louder
the sound through the speaker.
Capacitors as small as .001 mF
(1000 pF) will still be audible. When
testing polarized capacitors (elec-
trolytic, tantalum, etc.) be sure test-
point “X” is connected to the positive
lead. The rectifier/diode/LED test
also determines polarity, since the
speaker is silent if the connection is
reversed from that shown. An LED
under test will light when connected
as shown, with current limiting pro-
vided by the IC output and the
speaker impedance.

Transistors are tested as if they
were composed of two diodes with a
common base. First determine
which leads are the base, the emit-
ter, and the collector. Clip the “X"
test lead to the base and alternately
connect “Y” to the collector and
emitter. Speaker sound in both
cases tells you the transistor is a
functioning NPN type. If the speaker
is silent, reverse the leads so test
lead “Y” is connected to the base,
and “X” alternately connected to the
collector and emitter. Sound now
means you have a functioning PNP
transistor.

Many other components, such
as switches, incandescent bulbs,
photocells, earphones, some micro-
phones, potentiometers, patch
cords, etc., can be tested for conti-
nuity. Also, you can use any battery
from 5 to 15 volts for these tests. If
you choose, you can build all the cir-
cuitry in a larger case to include a
Digital Tester, battery, LED, and
speaker, and have a portable “uni-
versal” tester!

Simple, small, inexpensive,
portable, easy-to-build and very ver-
satile in its applications, the Digital
Tester can become one of your most
useful items of test equipment. NV

The con-
trols and
LED can be
mounted in
the lid of
the slide
box, with
the circuit
board in
the bottom.
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CABLE TV

equipment

e Bug detectors (wide band / scan lock / spectrum analyzer)
e Telephone privacy (voice / fax / modem)
e Video cameras (IR / pinhole / wireless)
e Tone decoders
e And more
Dealers
For complete catalog send $5.00 welcome

ELECTRONIC COUNTER-SURVEILLANCE

DE S CR A M B LERS Offering the latest in high tech counter-surveillance

Best Wholesale Prices in the U.S.A.!

DIGITEQ SECURITY, INC.  Phone (716) 646-0027
373 Pleasant Ave. Hamburg, NY 14075  Fax (716) 646-4538|

| #110 CABLE TV cont. |

ICs DUPLICATED. We can duplicate your
memory devices or micros on or off the PC
board! No need to remove them. Program
charge is only $2 each. 11 years experi-
ence. We do 16CXX, 17CXX, X68HCXX,
74SXXX, 87XX and other micros. Credit
cards. Okay. Write, or fax your needs, to:
Software City, Box 23016, Little Rock, AR
72221. Fax 501-223-9406.

DESCRAMBLING, NEW secret manual.
Build your own Descramblers for Cable
and Subscription TV. Instructions,
schematics for SSAVI, Gated Sync,
Sinewave, (HBO, Cinemax, Showtime,
UHF, Adult) $12.95, $2 postage.
Cabletronics, Box 30502N, Bethesda, MD
20824.

TEST KITS. ALL MAJOR BRANDS IN
STOCK WITH INSTRUCTIONS, QUANTI-
TY DISCOUNTS, GREAT PRICES, LAT-
EST TECHNOLOGY, NO BULL GUAR-
ANTEE. ORDERS CALL 407-335-9922,
SUPPORT CALL 407-335-7744. WE
DROPPED THE 800 NUMBER AND
LOWERED OUR PRICES. No FL sales.
Dave.

RAW BBPD $100, RAW BBPD 120 $75.
Call, 410-483-9230.

DEALERS NEEDED: Universal boxes that
work on all systems. Also filters and block-
ers. Call 1-800-676-6342.

Write in 126 on Reader Service Card.

DON'T REPLACE YOUR CAR-RECYCLE IT!
CONVERT FROM GAS TO ELECTRICITY

ELECTRO AUTOMOTIVE
SHOWS YOU HOW: - GIVES YOU THE MEANS:
BOOKS: Including the new third edition of COMPONENTS: Complete line of components
the definitive how-to manual, Convert it for gas-to-electric conversions. All are in current
Greatly expanded & updated, with improved production-no used or obsolete parts. Full tech
printing quality. Now $24.95, + $3.50 support & warranty.

postage. (In California, add sales tax.)
. KITS: The easy, economical way to a reliable and

VIDEOS: From introductory information to safe conversion. Deluxe KGt fits any compact car
technical instruction, including: EVs—Fact, or light truck (manual transmission).

thsﬁ-‘ﬂn EV Primer; Kit is a bolt-in kit for a VW Rabbit—no design,
Women in EVs; Vi Components fabrication, or welding needed. Coming soon—
W’ Towr; and many more! Coming soon— the Voltsporsche™ a complete bolt-in kit for
Convert It—The Video. a Porsche 914.

Conversion Components Since 1979
For Catalog, Send $5.00 To:
ELECTRO AUTOMOTIVE

POB 1113-NV

FELTON, CA 95018
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Write in 127 on Reader Service Card.

UNIVERSAL BB Video Processor: This
new device is an integrated one piece
stand alone converter and descrambler. It
features parental control, volume control,
and all the other standard features on
most converters. It is software config-
urable for most types of analog video sys-
tems with video inversion. Great for testing
various types of Video difficulties, (8590,
8600, ST-1600, etc.). Price is $200 for sin-
gles and $185 in 10 lot. Call 407-690-7998
for more information.

MASTER COMPONENTS
CABLE TV TEST MODULES
EXPERT DESIGNS. 1-800-233-0570
See our DISPLAY AD
on Page 13.

7XXXBBPD, VPD, PD 3 wire. $8 min. 10.
Call 1-800-831-2050.

TEST MODULES, wholesale to the public.
Multimode as low as $12. 2R5V, lowest
quickboards, best selection, best prices.
All other models: Zenith and Pioneer com-
patible. Call everyone else first, then call
us for the best price. Action Electronics,
1-800-795-8471.

PIONEER 63XX/67XX MASTER FILES
$325. Pioneer 63XX units $200 w/remote.
Master files for ALL other test modules.
Pioneer NO-E4 $18 ea., min. 5. 63/67 cus-
tom modules $25 ea. Zenith and TM 07 $8
ea., min. 10. NO CALIFORNIA SALES. 1-
800-MODULE-0

SMART-2 JR! WIRELESS CABLE ACTI-
VATOR. MINIATURE DIAGNOSTIC
DEVICE PUTS YOUR CABLE BOX IN
FULL TEST MODE WITHIN SECONDS.
NO WIRING. NO INTERFERENCE. NO
HASSLE. HIGH QUALITY. OUTPER-
FORMS THE REST. THE ABOVE
DEVICE WORKS ONLY WITH ONE
MAJOR BRAND BOXES. DOES NOT
WORK WITH PIONEER, SA, ZENITH OR
TOCOM. $145. (QUANTITY DISCOUNT
AVAILABLE.) MAKFIT RESEARCH. 1-
800-220-3543. CALLS AFTER 10AM
PST. E-MAIL: MAKFIT@DELPHI.COM.
NO CA SALES.

WE BUY and sell all makes and models of
cable converters. Call us at the telephone
# below. Dealers welcome. 1-800-640-
9948 Diego.

MASTER FILES FOR PIONEER, AND
ALL OTHER CABLE BOXES, SA,
ZENITH. Pioneer test kits $18, 63/67 cus-
tom module $25. We have all the latest
test modules including the newest for the
LA area and New York. We repair E-2 on
Pioneers. Call for other prices and avail-
ability. 818-238-8500 10-5 PST.




UNIVERSAL DESCRAMBLER. Un-
scramble signals using your VCR as the
tuner. Works with virtually any system, this
is the only one you need. Declare cable
box independence! Fully assembled.
$129.95 + $5 S&H. VISA/MC/AMEX.
ELECTROMAN, Box 24474, New Orleans,
LA 70184. 504-482-3017.

TEST MODULES. Internal and external.
Call Mary 1-800-513-4033.

WANTED: STOCK QUOTE RECEIVER
SET i.e., BMI (BONNEVILLE) or equiva-
lent. Needed as backup. Call, and leave
message. Anthony, 619-446-8843.

2ND GENERATION FTGs, the Stealth
FSK, complete auto operation, better than
the RFT-1 $145. Genesis Automode FSKs
$150. Super 2R/FTC test modules $25.
SLOPPY JOE'S 707-778-7488.

2R/5V/TCF one wire, HRC/STD switchable
Ch. #3/4, fast version. Limited time offer
$14 min. 10. Call 1-800-831-2050.

MASTER FILES NOW AVAILABLE for
SCM-7 models: R3/V6/CTF $500. 1-800-
663-8530.

TELEPHONE — FAX

115

OFFER A-KSU-LESS business phone
system with plenty cordless phone big dis-
count. Remote control answering system.
Home telephones, etc. Alex Mastin (Ent),
1107 8th Street NE, Canton, OH 44704.

MINIATURE JACKFIELDS. Telephone
industry type 19”.rack mount jackfields with
bantam jacks. Several styles available.
Connectorized. $40/unit. More info? Phone
415-665-5606 or FAX: 415-665-0616.

automatic solder mask.

PRINTED CIRCUIT BOARD MAKING SOFTWARE
from Datak... available from stocking electronic parts
distributors everywhere. The new PCDATAK®© MS-DOS
software is powerful; make one or two sided boards. Print
your own circuits including the component outlines and

AFFORDABLE at $59.95 !
and VERY PROF IONAL

FREE! just call for the the name of your nearest
stocking dealer: 1-800-645-2262, and ask for the
Free PCDATAK Brochure too.
minimum system: 386 with mouse, VGA color monitor and hard drive.
Datak is a registered trade name of LKG Industries
Rockford lllinois. USA

| _.Suppon.aAandESenechﬂ 's.

| ==t Supports ALL HC11 Opersting Modes.
| wme Designed for easy Board-Stacking,
==+ Full Reset/Power Supply Management.
== Tiny 2.5 by 3.5 inch footprint.
= RAM can be Battery Backed.
| wmp Easy Memory Banking Logic.

$11

Single Piece Price !

Plus §5 SaH
T WA

one’|
ysteass, Inc.

PHONE PHREAKER'’S BIBLE. Covers:
Boxes, ISDN, MCI services, ANI, direct
and international dialing, electronics, pay
phones, glossary of terms, how it's done,
box secrets, history of phone phreaking,
operator etiquette, phone tapping, tracing,
ISDN, and lots more! $33.45. VISA/MC
520-782-2316. TELECODE, Box 6426-NV,
Yuma, AZ 85366-6426.

WANTED: DEAD or ALIVE! RADIO
SHACK TAD 220 DUO-PHONE
ANSWERING MACHINE: quote price plus
shipping: Call or FAX 415-821-7500 or
CALL 415-821-3359. 24Hrs.

PRIVACY AT LAST. Amazing new module
gives you total privacy on your telephone
conversations. Send $29 to V. Eftechiou,
1402 Pine Ave., Niagara Falls, NY 14301.

12 HOUR TELERECORDER complete
unit. Records automatically and clearly all
telephone conversations 12 hours on a
single tape. Special offer just $79 including
shipping. Send cheque to Vakis Eftechiou,
1402 Pine Ave. #400, Niagara Falls, NY
14301. Dealers wanted.

CELLULAR TELEPHONE. Reprogram
from your computer, Motorola bag
changed in minutes. Compare, ours is at a
much lower cost. Software & manual $199.
Voice or FAX 903-389-8352. Call now.
MCNISA, COD. Loader phone kits, $150.

PAGER OWNERS! Use your pager as a
security monitor to monitor your home or
business, using the Telepager Device.
Save that monthly monitoring fee! Call,
410-483-6211.

Nkmlh)l' Buppll.d on EPROM.
BASI:1 1end

Get A New Image

PC SSTV $149.95

PC Slow Scan Television is a
complete system for sending
and receiving full color amateur
SSTV. The package includes
an SSTV FSK modem, SSTV
software, image capture
utilities and reference manual.
All popular formats are
supported including Robot,
Scottie, Martin and AVT. The
system requires a 286, 386 or
faster PC with VGA or super
VGA display.

image and text transmission modes.

Have It All For Only $199.95

For a limited time we are offering both software packages with a single FSK modem
for under $200. This combination offer will let you send and receive the popular HF

Call or write for our free catalog. Visa and Mastercard welcomed.

PC HF Fax Plus $129

PC HF Fax Plus is a simple, yet
comprehensive HF system that
receives Fax, RTTY, CW, and
AMTOR on an IBM PC or

# compatible. It includes an FSK
demodulator, advanced signal
processing software, tutorial
audio cassette, and complete
reference manual. Just plug
the demodulator into a serial
port, install the software and
get text and vivid images on
your PC

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672

Tel.(714) 498-5784 Fax.(714) 498-0568

Write in 129 on Reader Service Card.

Write in 128 on Reader Service Card. ~—

'R-390/URR RECEIVER

& Collins-designed receiver covers 0.5 to 32 MHz AM-CW in 31 one MHz bands
read on 5-digit mechanical counter. Bandwidths 2-4-8-16 KHz plus AGC,
BFO, Line & Carrier Level meters; uses 33 tubes. Includes 12 spare tubes (1
each type) and operator’s manual. 10.5x19x16.8, 95 Ibs sh.

. GOV'T-OVERHAULED .............c..cooovvcrrrirnen.

SERVICE MANUAL, partial reproduction

AUDIO OUTPUT METER

T8-585 output meter for audio amps, filters, oscillators. Ranges 0.1-5 mw, - g
10-+7 dbm; 1-50 mw, 0-+17 dbm; 10-500 mw, +10-+27 dbm; 100-5000 mw, }

+20-+37 dbm read on 3.5" dia meter. Multiplier circuitx0.1,x1,x10, x100allows
input impedances 2.5 to 20000 ohms in 40 steps; 30-10000 Hz response.
8.5x11x5.5, 17 Ibs. USED $79.50
MANUREREPRIN . 20 SR 0 i i S R A . $8.50

28 VDC 50 AMP SUPPLY

PP-4763A/GRC power supply produces 28 VDC 50 amps from 115/230 VAC
22/11 amp 47-63 Hz input; +/-0.5% regulation. Has meters 0-50 VDC and
0-80 amps DC; 13.5x19.5x15, 145 Ibs. (Shipped UPS) USED ..... $195.00

JAN-BOXED ELECTRON TUBES

6B4GA TRIODE, Sylvania; GA-glass + cathode version of old 6B4G. Does not test like 6B4G in tube
checker but performance comparable in most circuits, $17.50

6AJ5 Tungsol $4.00 6UBA Sylvania ............ $4.50 12BE6GE .......... $3.50
5749/6BA6W ... $4.00 5751 ECG-Phil ..$4.00 599BAGE ... $9.95
6146W GE .......... $19.95 ea. ... 10 for $175.00

TEST EQUIPMENT

HP-400E AC VOLTMETER, 1 mv-300 V full scale & -72-+52 DBM in 12 steps.

RO EhOBUBNS. 5. B0t o o e B, Sase s e b Bl e SRS S A el vt $155.00
HP-410C MULTIMETER, +/-15 mv-1500 VDC in 11 steps, 0.5-300 VAC in 7 steps,

DC current 1.5 ua-150 MA, & 10 ohms-10 Megohms. Used-checked......................... $195.00
Limited quantities; “used-reparable’ condition:
HP-141T/8552B/8555A SPECTRUM ANALYZER, 10 MHz t0 18 GHzZ ..........ccoccevrivicrinnnes $1995.00
HP-8556A RF SECTION f/141T, 20 Hz-300 KHz ... ISR 1 (Y]
HP-8445B TRACKING PRESELECTOR for 8555A .... $495.00

Prices F.0.B. Lima, 0.¢ VISA, MASTERCARD, DISCOVER
Allow for Shipping  Write for latest Catalog
Address Dept. NV e Phone 419/227-6573 » Fax 419/227-1313

FAIR RADIO SALES

1016 E. EUREKA * Box 1105 « LIMA, OHIO « 45802

Write in 130 on Reader Service Card.
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WHOLESALE: COMMAND RD4000 4
channel ring decoders $74.95. Caller ID
units, fax switches, phone accessories,
including the all new COBRA AN8420 30
minute all digital answering machine with 3
password protected mailboxes. Fabtronics
Wholesale, 5714 W. Wautoma Beach,
Hilton, NY 14468. 1-800-294-3228, FAX
716-392-1234. MC/Visa. Ask for flyer.

PHONE BOX BIBLE. 35 plus plans and
articles on phone boxes. Covers: Red,
beige, and 22 other boxes. Includes the
new “QUARTER” box plans. For educa-
tional use only! $43.45. VISA/MC 520-782-
2316. TELECODE, Box 6426-NV, Yuma,
AZ 85366-6426.

CELLULAR HACKERS! Hot new software
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 diagrams 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, 733 N. Wells, Chicago, IL
60657. Phone, 312-213-7023.

PANASONIC, SOUTHWESTERN BELL
phones and professional security equip-
ment catalog. Send $2 to: HES
Electronics, PO Box 183, Brick, NJ 08723.

CALLER ID in your PC! Patented Pass
and Block feature for COMPUTER
ACCESS SECURITY! 8-bit card with soft-
ware. Database included. Pager
Forwarding. More. Technical reference to
write your own applications. Now only
$109.95! Pewee Valley Innovations, Inc.,
6601 OIld Zaring Road, Crestwood, KY
40014. 502-241-4295.

COMPUTER TELEPHONY is the fastest
growing segment of the communications
industry. There are still huge opportunities
for those who have the right information.
Send $19.95 for “Getting Started in
Computer Telephony.” Harmony Products,
PO Box 91, Netcong, NJ 07857.
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550-PC
THE HOTTEST
CONVERTER
EVERYONE'’S

AFTER!

TZPC145 3G2
THE OLD STAND-BY
NOW BACK IN STOCK

7]
-
w
o=
4
w
>
=
S
o
*

)
-
w
-
e«
w
>
=
S
o
*

]
«
w
-
[
i
>
&
S
]
A

]
o«
1=
B
=
w
>
=
=]
o
*

)
=
-
=
«
w
>
=
(=]
=
*

)
-
i
=
e«
wi
>
=
S
[x]
*

]
-4
w
-
[
e}
>
=
S
o
*

)
-4
w
-
=
w
>
=
(=]
o
*

w»
=
wi
=
[
i
>
=
(=}
x]
*

7]
e
i
-
=
i
>
=
=]
o
*

)
-
d
-
[~
w
>
=
=]
o
*

(7]
-
v}
=
e«
w
>
=
=]

94 October 1995/Nuts & Volts Magazine

CABLE TV CONVERTERS
*AS LOW AS $25.00 WITH REMOTE %

TIMELESS PRODUCTS

THE BEST CONVERTER ON THE MARKET.

PERIOD!!!

PANASONIC

NEW REPLACEMENT REMOTES — MOST CABLE MODELS

NEW WITH FULL WARRANTY!
* REFURBISHED CONVERTERS ALSO AVAILABLE! %
WE’RE THE LARGEST STOCKING DISTRIBUTOR
OF TPI CONVERTERS BECAUSE WE ARE . ..

TIMELESS PRODUCTS
(218) 346-6665

DEALERS ONLY — BEST PRICES — CALL!'!!
NO “PANS” OR “ACTIVATED” DECODER SALES

* CONVERTERS * CONVERTERS * CONVERTERS * CONVERTERS * CONVERTERS * CONVERTERS * CONVERTERS * CONVERTERS * CONVERTERS

ALSO: TZPC175 DG2

WORKS
PERFECT WITH
DECODERS.
DOES NOT
DECODE

VOLUME CONTROL

¥ SHILYIANOD ¥ SHILHIANOD ¥ SHILHIANOD » SHILHIANOD » SHILHIANOD » SHILHIANOD ¥ SHILHIANOD x SHILUIANOD x SHILHIANOD » SHILHIANOD

» SHILHIANOD » SHILUIANOD

Write in 131 on Reader Service Card.

SUPER HACKERS BIBLE Vol. 1. Covers:
ATM hacking, crimes, abuses, service
codes, PIC/PIN code format, theory, bogus
cards, scams, magstripe, ANSI/ISO/BCD
formats, computer fraud, security proce-
dures, hacking techniques, computer virus
detection, prevention, trojan horses,
worms, history, law, countermeasures, and
lots more! $33.45. VISA/MC 520-782-
2316. TELECODE, Box 6426-NV, Yuma,
AZ 85366-6426.

HEYHCIomE

HACKERS SECRETS: New book with
software on hacking, cracking and phreak-
ing. Information resources, boxes, pass-
word cracking, fakemail, FTP sites for
hackers, LASS codes, magnetic stripe
encoders, ringback numbers, suppliers.
Includes: IBM-AT software covering: Using
computer as DTMF signaller/generator/
coin tone signalling, keytrap program, sev-
eral war dialer/code cracker programs, and
more. $33.45. VISA/MC 520-782-2316.
TELECODE, Box 6426-NV, Yuma, AZ
85366-6426.

FOR SALE: Single line telephone sets. All
new plastic housings and handsets cords
and line cords. Send for price list and full
details. Alex Mastin (Ents), PO Box 8802,
Canton, OH 44711.

LIQUIDATE CELLULAR phone sale!
Shintom reconditioned complete set hand-
phone, bat, chger, ant all $79, mobile $49,
transportable $59. 30-day warrant or as-is
condition from $29. Some accessories
available. 310-809-0531, phone/fax. Thrifty
Electronics.

WEIERT .

CELLULAR HACKERS BIBLE VOLUME
2. Covers: NAM farmat maps, reverse
voice channel hacking, RVC & FOCC mes-
sage, unit ID code hacking, SID, control
channel frequencies, reverse scanning,
Mitsubishi MB00 modifications, data
stream encoding, control channel sig-
nalling, qualification codes, central office
codes, 40-50 MHz television tuner hack,
ESN codes, ESN/MIN scanning hack.
PLUS! Software to program Motorola bag,
flip, brick (9121 plus Amps-G2!), Nokia,
NEC, Radio Shack, Panasonic, and
Mitsubishi phones. WOW! All this and
much more. $79.95 ppd. Specify 1.2/
1.44MB. CELLULAR PROGRAMMERS
BIBLE 400+ programming instructions,
$54.45 BAGPHONE VIDEO BIBLE. New
video shows and tells ALL about Radio
Shack bag phones. Covers: ESN, cloning,
resurrecting “dead phones,” checksums,
security, covers RS and Nokia phone,
$39.95. VISA/MC, 520-782-2316 or FAX:
520-343-2141. TELECODE, PO Box
6426-NV, Yuma, AZ 85366-6426.

CELLULAR PROGRAMMING equipment
for sale. Call the one stop cellular shop for
low prices. 212-926-5284.

TEL-A-BEEPER EXCLUSIVE. Custom
telephone with burglar trap alarm alerts
your pager of entrance violation. For busi-
ness, church, home, school, etc. Free
brochure & custom order form. 810-308-
7693. Computer King Security, 25453
Wiseman, Roseville, Ml 48066.




TURN ON YOUR CELLULAR PHONE
through key-pad programming. Manual
$22. Cabletronics, Box 30502N, Bethesda,
MD 20824.

UJ’SO©, EMULATOR-TEST INSTRU-
MENT. (REFURBISHED-DEACTIVATED-
MODIFIED, CELLULAR PHONE)
EFFORTLESS 5 STEP, 5 MINUTE PRO-
GRAMMING (FOR COMMERCIAL USE)
MOTOROLA’S FIRMWARES FROM 9122
TO 94XX. EMULATOR-TEST SET,
AUTOMATICALLY RECOGNIZES-
ADJUSTS FOR MODEL, FIRMWARE
ETC., BEING PROGRAMMED, EXTENDS
MOST POPULAR AMPS SOFTWARE
9122 BELOW TO PROGRAM
FIRMWARES TO 94XX! COMPLETE
UJME-94XX. EMULATOR PROGRAM-
MING SYSTEM WITH PORTABLE PC,
EASILY FITS IN DEEP ATTACHE CASE,
OPERATES FROM 12VDC OR 117VAC.
UJME-99XX ASSEMBLED, TESTED,
READY TO OPERATE, INCLUDES PRO-
GRAMMING HANDSET, EMULATOR 4
MODE CONTROL BOX, 3 FT., INTER-
FACE CABLE, SOFTWARE MAMPS-1E:
(AMPS 9122 BELOW WITH MAMPS &
ETAC PROGRAMS). POWER ADAPTER,
INSTRUCTIONS, MODEL UJME-94XX
$369.95 COMBINATION OFFER A:
$669.95 (SAVE $30) INCLUDES EMULA-
TOR MODEL UJME-94XX WITH 3 SETS
MOTOROLA COMPATIBLE, PHONE-
EMULATOR-COMPUTER, INTERFACE
CABLE HARDWARE SETS: 5 PCS FPE
FLIP/POCKET PHONES $119.95 5 PCS-
689UCE BRICK/UC PHONES $129.95
AND 3 PCS-BPE FOR BAG PHONES
($79.95) PLUS BONUS PARALLEL FOUR
WAY DATA TRANSFER SWITCH BOX
(29.95 VALUE) INCLUDED. PRICES
INDICTED, LESS COMPUTER. S&H $16
PER ORDER, UPS COD 2ND DAY AIR.
ELITE INTERFACE CABLE-HARDWARE
SET 5PC-EFPE $119.95. FREE CATA-
LOG, ORDERS, ETC., TELEPHONE 702-
642-0325. LESS BUSTER’'S ELECTRON-
ICS, 2039 CIVIC CENTER DRIVE #176,
NORTH LAS VEGAS, NV 89030.

CELLULAR SCANNER: Decode cellular
data, monitor channels, decode DTMF and
more. Use as stand-alone unit or with
optional computer interface. For immediate
fax info call 714-647-7236 or call 818-425-
2243 for orders.

WE BUY

MEMORY
NEW AND USED

SIMMs, SIPPs, CREDIT CARD, SOJ,
ZIPP, DIP, CPUs
AST - COMPAQ + DELL - HP - IBM
« NEC - PACKARD BELL - TI -
TOSHIBA + ZENITH & MORE

WE PAY THE HIGHEST
AND THE FASTEST!

NO QUANTITY TOO SMALL
OR TOO LARGE

PH: 1-800-4-MEMORY
MEMORY MASTERS INC.

Write in 135 on Reader Service Card.

MOTOROLA 8000 handheld (brick) cellu-
lar phones in stock now! Pre-9122
used/tested, 1 year warranty, includes 12V
battery eliminator, manual, and NAM pro-
gramming guide. Only $99.95 ea. Genuine
leather carry case only $12.95 ea. Free
priority shipping on prepaid orders. Send
check (must clear) or money order (for
immediate shipment) to COMPUTER
BROKER, 6800 Westgate, Suite 139b-
110, Austin, TX 78745. Phone 512-280-
0083. Send SASE for more info & flyer.

ESN IDENTITY transfer kit for-Mot. cell
phones. Programs up to vers. 94xx.
Requires a PC and your Mot. bag phone.
Kit includes the following: New firmware
replacement chip, diagrams for loader
interface as well as flip, brick and bag pro-
graming cable diagrams, operating manu-
al, software, and parts list $175. OKI 900
five ESN/NAM modification kit, (chip and
instructions) $175. Free shipping! Postal
money order to: Technical Advisory Group,
PO Box 821834, Dallas, TX 75382, 214-
246-3609. E-Mail: tag@paranoia.com.

Flat Panels Served Here

House Speciaity - Monochrome LCD Kit $249

e[’c &rl/: J@ pulnumnl« mlw
Alppetizers(Controllers for PC ISA Bus)
Earth LCD/M Monochrome LCD Controlier $149
EarthVision/ISA Color LCD Controller $299
Catrees(Include LCD, ISA Confroller,
Cable & Backlite Inverter

Monochrome 9.4" $249
Color Single Scan 8.2" $450
Color Dual Scan 9.4" $749
Color 9.4 TFT $995
Al Carte(LCD Only)

Mono 9.4" LCD $95

Color 8.2" Single Scan $125
Color 9.4 Dual Scan $399

EARTH "The Flat Panel Solutions Company”
Computer Technologies

PO. Box 7089 - Laguna Niguel - Caiifornia - 92607
Phone: (714) 448-9368 - Fax: (714) 448-9316 - BBS: (714) 448-8093

Write in 133 on Reader Service Card.

FOR SALE: Single line and business tele-
phone sets. We re-manufacture all our
telephones with a 2-year warranty. Model
AT&T 2500-DMGC system 75/85. Send for
price list. Southwestern Bell fax mach.
model #1500, cost $280 net. Alex Mastin
(Ents), PO Box 8802, Canton, OH 44711-
8802.

RING DECODER. Decodes up to 4 unique
rings purchased from your local phone
company. Not available in all areas. Have
up to four phone numbers on one line.
FCC 68 cert. Save big monthly bills.
$79.95. $5 UPS. Accept VISA. Call for
COD. LOGICAL DESIGN TOOLS, INC.,
5403 Everhart, Box 55, Corpus Christi, TX
78411. Phone 512-888-4535.

HOLD & MUSIC ON HOLD Only $29
including shipping. Puts callers on hold
and plays your customized message or
music. Attaches easily to any phone. Send
cheque to V. Eftechiou, 1402 Pine
Avenue, Niagara Falls, NY 14301.

Wiz

CELLULAR PROGRAMMERS BIBLE.
Updated 7-15-1995. Now includes cellular
phone reprogramming instructions for over
400 phone models! Also includes cell-
phone diagnostics information, and
instructions for converting many different
handsets into test handsets for reprogram-
ming. Over 210 laser printed pages and
still only $49.95 plus $4.50 P&H. Upgrade
for original buyers only: $10. VISA/MC
520-782-2316 or FAX: 520-343-2141.
TELECODE, PO Box 6426-NV, Yuma, AZ
85366-6426.

r Javanco

1
40,000 FT° OF
REAL BARGAINS:

* compuler parts &  * (ransistors * connectors * speakers
software = diodes * tie-wraps - * wire

* terminals * LEDs « batteries ¢ “old junk”

* TV/VCR service * phone stulf’ = fuses * equipment racks
parts * resistors * crystals * knobs & hardware

* ICs * capacitors « oscillators * circuit hoards
* sockets * swilches & relays funs, meters * subassemblies

We've slashed the price on an old favorite: used tested Televideo 925 -
- - terminals, excellent for use with serial packet radio TNCs, Our stock .
no. CPS-2188, $19.95 each.

Call or write Orders Only: 1-800-528-2626
615 244-4444
fora catalog BBS 244-4445 FAX 244-4446

501 12th Ave S Nashville TN 37203 VISA/MasterCard/Discover
New Hours: 8:30a-5:30p MF, 9a-1p Sat

A 4

Write in 132 on Reader Service Card.

SPIRITS & MINITOR I's ALSO AVAILABLE

i

Write in 134 on Reader Service Card.
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1Custom Packs ... And More!

TNR Technical, Inc. » 279 Douglas Ave. » Altamonte Springs, FL 32714

Write in 136 on Reader Service Card.

SUPER HACKERS BIBLE VOL. 2.
Covers: voice mail, DEC, Aspen,
VAX/VMS, Autonet, Milnet, Unix,
CompuServe, Telemail, Packet, Tymnet,
PBX, and Information America systems.
Hacking, countermeasure, rules of the
game, how it's done, passwords, refer-
ences, and lots more! No duplication from
Vol. 1. $33.45. VISA/MC 520-782-2316.
TELECODE, Box 6426-NV, Yuma, AZ
85366-6426.

RING-IT! PHONELINE Simulator Kit.
Featured on the cover of Jan '95 Popular
Electronics Magazine. Use it to demon-
strate and test telephones, modems, fax
machines, voice mail, etc. Authentic dial
tone, busy signals, and real 20Hz ringing.
Kit includes high quality circuit board, pro-
grammed microprocessor, all electronic
parts, technical manual. $149 plus $6.50
for USA shipping. CA residents include
local tax. MasterCard, Visa, Discover.
Digital Products Company, 134 Windstar
Circle, Folsom, CA 95630. 24HR Voice
916-985-7219, FAX 916-985-8460.

HANDHELD CELLULAR PROGRAM-
MER: The Pro-1 will program an ESN on
Motorola (including Elite), NEC, Sony, GE-
Ericcson, Audiovox, and Diamondtel. The
Pro-1 allows activation of the programmer
phone menus simply by entering pass-
words Activate 1 or more menus to begin
with, and add other menus later, all without
the delay, risk, and cost of sending your
valued programmer by mail. PROGRAM-
MERS ARE GUARANTEED. Call 1-800-
690-3431 for more info. (Se habla
espaiiol.)

WHOLESALE CABLE

teed M Free gift or
~ M 1 year warranty on

CALL DIVERTERS. Multi-purpose uses.
Programmable call routing. Store and for-
ward technology for automatic call routing.
Suitable for use in call routing to
Alternative Carrier's network. Phone users
can keep their location secret. We can
customize diverters for your specific
needs. Call: New Advanced Technologies
today for details! 514-458-3063, Fax 514-
458-0798.

EUEGomE

CELLULAR PROGRAMMERS PACKAGE
OFFER! Volume 1 & 2 of the Cellular
Hackers Bibles, Cellular Programmers
Bible (updated 7-15-1995, now with over
400 instructions sets!). Bag Phone Video
Bible and Cloning Cellular Telephones
Video. Includes software to program
Motorola bag, flip, brick (ALL PHONES
plus Amps-G2) NEC, Panasonic, and
Nokia, $179. We pay postage within USA!
VISA/MC 520-782-2316 or FAX: 520-343-
2141. TELECODE, PO Box 6426-NV,
Yuma, AZ 85366-6426.

TONER, DRUMS, and Parts for copy
machines and laser printers. NAME-
TECHS Int’l, Tel: 708-789-0668, FAX
708-789-1045.

on

Tell us the
best price
you were

ZENITH, OAK,
~FUNCTION UNIVE

- PLAIN CONVERTERS: PANASONIC, SA, STARGATE
‘ALL MAJOR BRANDS, INCLUDING 24

offered,
where you
got it from,
and let us

310 Garfield St Suite 4  New Product!

PO Box 2748 $99.00

DTMF Controller Board features 16 relay driver
outputs and DTMF to X10 control capabilty!

>CW ID >0-12 digit security code
>User programable using your DTMF
keypad! >ASCIl Serial Output of
incoming DTMF >Watch-dog timer
reset >Relay driver outputs may be
mated with our RB-8/1 or RB-16/1 relay
boards >Several modes of operation
allow combinations of real-time control,
on/off/momentary output control, and

Molron

Electronics €ugene, Oregon 97402

OF

UTO/KA[IG’ AK-16

S/H: $6 USA;  $10 Canada;

COMPONENTS

120

CAPACITOR 400V @ 330uF snap in.,
made by Nippon, 10 for $15, 100 for $125.
13/8” x 15/8". Call Roger @ GS&E 716-
338-7001. We accept Visa & MasterCards.

$100 GOLD! There is a circuit chip made
by IBM that contains more than $100 each
in scrap gold, and another worth $20.
Almost 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, Methuen, MA
01844,

LOW-COST AUTOMATIC wire & tubing
measure/cut machine, the Model PMC-110
by Red Line Mfg., Co. 314-831-3014. FAX
314-831-3927.

RF TRANSISTORS and tubes. 2SC1307,
2SB754, TA7222AP, 2SC2879, 2SC2029,
25C2166, 2SC1946A, 2SC1947,
2SC1969, MRF454, tubes, 4CX2508B,
811A, 3-500 graphite. Electrolytics, all
types. Westgate, 1-800-213-4563.

SURPLUS CASES & components used in
the production of various electronic prod-
ucts. Call for list. We also custom cut
cases for your product. Prototype and pro-
duction from hand drawings, samples or
CAD files. Silicon Valley Products, 8
Paquatuck Ave., East Moriches, NY
11940. 516-878-6438.

Visa, MasterCard, Awexican Express, Discover, CW response tones >5mall size, only
COD ($5) on Cash or Money Order basis only. 2.75 X 3.25 inches >12YDC @ 25ma
$1% Foreign. Price and Specifications are subject to change without notice
Catalogs are also available via the Internet motron.info@emerald.com

Info: (503) 687-2118 Orders: (800) 338-9058 Fax: (503) 687-2492

| 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.

FREE ELECTRONICS CATALOG. Low,
low prices for high quality overstocked
parts. Call 817-473-1730. IME, PO Box
170415, Arlington, TX 76003.

EXCESS INVENTORY WANTED:
Commercial and military. ICs, diodes, tran-
sistors, caps, relays, connectors, wire, and
cable. M&M SALES, 602-807-8604 OR FAX
your list to, 602-807-3320.

SOLID STATE RELAYS. Gordos OAC15;
9-18VDC input, 120VAC output @3A.
Never used, most in original packaging
$2.75 @ qty 1-10, $2.25 @ qty 11-50,
$1.95 @ qty 51-up. PowerOne 15V sup-
plies HD15-6-A factory box $25. S|, 3901
Norris Dr., Millbrook, AL 36054. 334-285-
4222.

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 CRTs and
complete repair of all monitors. T.M.C.
215-226-0749/223-0388 9:00am-10:00pm
EST.

Ti 27C512-1JL $1.25, INTEL 27C020-
150V10 $3.25, LATICE GAL20XV10B-
20LP $1.25, MMI PAL20L10ACNS $1.25
all parts unused. Send check or money
order to LLOYD'S, 28410 Front St. Ste.
104-84, Temecula, CA 92590. $3 for
postage and handling.

| SWITCHES LED’S
Price Price
Part# Type_

EINIATURE TOGGLE SWITCHES @ 6 AMP i INDUSTRY STANDARD LED'S h

1-800-487-4549 Fax 708-837-6052

POWER SUPPLIES

Diffused Price  Price

.00 ....$0.19
. YELLOW $14.50 ....$0.19
.GREEN...$14.50 ....$0.19
....$0.19
....$0.19

X

PS-10 ADJUSTABLE
. ALL HAVE DUAL METERS EXCEPT #PS-6 & PS-8

Make all checks and money orders payable to MIS-CYN

Orders are shiped after checks clear. A minimum charge
off $5.50 will be assed to all orders for shipping.

Mis-Cyn Electronics
o

7211 Olde Salem Cr.
Hanover Pk. IL 60103 -
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RESISTOR SELECTION 10,000 total
quarter watts. Fifty each of 200 different
values. $95. Murphy’s Surplus, 401 North
Johnson Ave., El Cajon, CA 92020. 619-
444-7717.

DON LANCASTER’S ACTIVE FILTER
COOKBOOK is back in print. Autographed
copies of the seventeenth(!) classic print-
ing $28.50. SYNERGETICS PRESS, Box
809-N, Thatcher, AZ 85552. 520-428-
4073. Visa/MC.

PRECISION MOTORS 12VDC 250mA idle
current, ball bearing, high quality, new mili-
tary surplus, approximately 2000 RPM
2.25" long, 1.5” diam., .125 dia. shaft, front
and rear mounting 6-32 threads. $15 ea.
includes mailing. Send check or MO to
APTEC, PO BOX 101, EL SEGUNDO, CA
90245-0101. 310-640-7262 voice or fax.

ELECTRONICS EXCHANGE ST. LOUIS the
only surplus electronics store in the St. Louis
area. We buy anything in electronics that's a
bargain. Call or FAX, 314-426-4848. 24
hours 7 days.

16 AMP DIODES! MOTOROLA SCHOT-
TKY. TOUGH! EXPENSIVE? Not here!
MBR1645 (16A@45V) or MBR1080
(10A@80V) 50¢ ea. (min. $10). ALSO
MBR1035, 30 for $10. Postpaid. TUR-
COTRONIX, 1000 E. 14th, Suite 429A,
Plano, TX 75074.

CAPACITOR 5,200VDC @ 12uF, oil filled
cap, great for high power amp RFE. $20
ea., 10 for $180. 4-1/2 x 2-3/4 x 7-1/4. Call
Roger @ GS&E, 716-338-9001. We
accept Visa & MasterCard.

EUROPEAN PAL-TYPE TV connectors,
hex drive chassis mount. Male & female
available. $1 each; 1,000 or more $.50
each. Visa & MasterCard. 702-795-0644.

FREE HEATSHRINK sample pack. Send
SASE (2 oz. postage for full sized sample)
to: APTEC, PO Box 101, El Segundo, CA

90245-0101.

Pocket rograme

INTRONICS,

wwanosvaiz. «a. [NC,

TO PRINTER PORT

THE POCKET PROGRAMMER

The portable programmer that uses the printer port of
your PC instead of a internal card. Easy to use
software that programs E(E)prom, Flash & Dallas
Ram. 27(C)/28(C)/28F/ 29F/29CXXXX & 25XX
series from 16K to 8 Megabit with a 32 pin socket.
Adapters available for Pic, MCU’s 874X, 875X, 40-
Pin X 16 & Serial Eprom’s, PLCC, 5-Gang and Eprom

Emulator to 32K X 8. Only $129.95

Same Name, Address & Phone Number for 13 Years......
Now isn’t that Amazing ?

Intronics, Inc.

Box 13723/ 612 Newton St.
Edwardsville, KS 66113

Tel. (913) 422-2094 Add $4.00 Shipping

Add $4.75 COD

Fax (913) 441-1623 Visa / Master Charge

Write in 160 on Reader Service Card.

ELECTRONIC PARTS. For list, send
SASE to A&A Engineering, 2521 W. La
Palma #K, Anaheim, CA 92801. FAX 714-
952-3280.

2%
o W

daw
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Gleanings from the surplus mines. My July 30 "Parade”
Sunday newspaper supplement cover shows Ret. Maj. Gen
Chuck Sweeny sitting in the cockpit of a B29, perhaps the
Enola Gay. He is a pilot who flew on both the Hiroshima and
Nagasaki missions, .

Something caught my eye in the bottom right comer of the
photo. There it was, the ubiquitous Norden bombsight. My
association with the Norden goes back to the beginnings of my
interest in surplus. In the late Forties, Canal Street NYC was
lined with shops that sold war surplus. The stuff was so cheap
they just put it out on the sidewak.| was hooked. | trembled with
excitement on Saturdays when, clutching the few dollars | could
dig up | took the BMT to Canal. One of the greatest items was
an optical contraption, with curved mirrors, beamsplitters and
various mechanisms. It cost $1, came wrapped in tissue paper.
Later on, | bought complete Nordens, using the gyros for the
infamous "briefcase that wont go around comers” trick.

Now | find a similiar thrill in finding "state of the art”
technology that my customers can experiment with, build from,
and learn from, at a price they can afford. | hope you find these
items as exciting as | do.Yours truly, Franklin G. Fink

VISION AND MOTION SURPLUS
241A EAST MAIN STREET
Westboro MA 01581
Telephone 508-366-8370

Items from previous ads reduced in price
PP=POSTPAID - Save shipping & Handling Charges!

Rogers Labs 4 axis motion control card for ISA bus.
Complete with software. Takes one slot.Reduced to $60.00
PP

Burr Brown 220 watt power op-amp. OPA501. Burr-Brown
price $96.00. 10 amp output +\- 40 voit. Reduced to $8.00 PP

Bodine Microstep Motor. Model
23T1BEHN 5.1 Volt, 1.8 Deg steps
50 0z-in. 2 1/4 diam 1/4 shaft 3/4 |
Reduced to $20.00 PP.

NEW

Cold war surplus Aerial Camera.
LA 130 Less magazine and data
recording watch. Includes 3" F4.5
lens of the Super Angulon type,
(retail over $1000.00) several 3

tors including compact hi-power
DC. many mechanisms,
small strobe light,

powerful spring
motors etc.

Covers 5x5 in film.
$20.00 18 Lbs.

-

ARISTO Xenon Cold Light Source.
12 inch by 18 inch illuminated area. Bright
blue-white color grid lamp with diffuser plate.
Originally used to analyze color with CCD camera amd
inteference filters. Requires 5000 volt 60 milliamp Neon sign
transformer to operare $75.00 PP

Neon Sign Transformer for above ..$26.00 ..... 15 lbs

Alrcraft type Nickel Cadmium:: &m

These are the ideal batteries for:
robotics and vehicle applications:
Compared to lead-acid orgel
perform much better at low
temps, last longer, have
higher short period discharge
charge much faster, have
better power/weight ratio, are
much more maintenance free. §
They can be stored charged or |
dischged, which lead-acid types |
cannot. Cells military surplus
used, fully tested and guarantd.
Cells are 1.35 volts, prices per ¢ .

13 ampere-hour Tadiran, Israel BB-47!
5 ampere-hour Marathon 5-HL-20....
3 ampere-hour Marathon 3-H120..

Hammamatsu g5842 Ultra Violet Sensor. With built in filter to
block other wavelengths. With simple circuits to build a
radiometer and dosimeter. Response 260 to 400 nm. Detects
UV-B radiation which can cause skin cancer. Many other
applications. Subminiature GaAsP chip.Reduced! ....... $10.00,
5 for $40.00 —

Nickel Cadmium Sealed Cell Power Pack 6AH 28 volt. This
contains 20 cells, each the diameter of a "D" cell, but twice the
length. Used, but fully guaranteed. Originally aircraft auxilliary
lighting. Would make a nice electric bicycle........ $45.00 14 |bs

Write in 138 on Reader Service Card.
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by Donald Wilcher

I/O Control and Computers

Controlling “real-world” devices has always been a
fascinating area of electronics to explore.

| remember reading the original Popular
Electronics magazines with articles on controlling real-
world devices using such machines as the Color
Computer or Model 100. | would read this material
intensely, soaking up every diagram and component
shown in the article. | was so amazed at how a com-
puter could generate the necessary voltage levels
based on a simple “BASIC" program.

It wasn't until college where | began to under-
stand the mystery behind 1/O control using micro-
processors and computers. The course was a micro-
processor interfacing class where 1/O (input/output)
control, assembly language, and flowcharting were
explained in their entirety.

In addition to the micro class, | also experimented
on my own using a color computer to do simple 1/0
control and data acquisition. The Model 100’s serial
port was also explored with commands such as “OUT"
and “INP.” These two instructions allow the machine to
write and read devices wired into the serial port.

Now, it's 1995 and the ultimate challenge is to use
my Macintosh SE computer in the same capacity like
the CoCo and the Model 100 units. | could have
designed a circuit that allowed me to interface the Mac
with the real world, but | knew there had to be an off-
the-shelf board that | could connect to my computer.

After searching through several computer and
electronic magazines, my quest was ended by reading
the July/Aug 95 issue of SciTech Journal for Macintosh
users. For as little as $85.00, | was able to purchase an
eight-bit input/output board that | could connect to my
Mac and embark on a voyage into the mysterious realm
of computer interfacing.

Although the information presented in this
month’s column is written for Mac machines, the same
information can be adapted to PC users as well.
Whatever machine that you have, a little experimenta-
tion goes a long way. So don't be afraid to explore the
inner workings of your machine.

The main intent for this article is to show what it
takes in connecting a computer to the real world and
to explain how the computer is able to detect and con-

THE SOLDERLESS

SWITCHES
SENSORS

n-HCozZ-—

In0 - In7

Figure 1 — Block Diagra

LOGIC
(PROCESSOR)

LAMPS
RELAYS
MOTORS

Out0 - Out7

n-HCcuov-HCO

trol its surrounding environment. So, let's begin our
voyage of computer interfacing with an explanation of
computer 1/0 control.

Computer 1/0 Control Basics

The block diagram in Figure 1 shows how com-
puter 1/0 control is accomplished. The input portion of
the system relates to devices that provide current or
voltage to the computer. These devices can be switch-
es and sensors. Switches can provide real-world data by
the on/off transition of their contacts. Faster switching
speeds mean more environmental data is being provid-
ed to the computer.

Generally speaking, switches usually provide logic
(digital) data to the computer. Applications of inter-
faced switches are counting parts on a conveyor, mon-
itoring liquid levels, and determining rotational speed.

Sensors, on the other hand, provide varying (ana-
log) values of data to the computer. This information
relates to how something is changing over a period of
time. Sensors are used to provide information about
the physical nature of an environment. Example appli-
cations of interfaced sensors are light detection, wire-
less control, and sound monitoring.

Figure 2 shows a diagram of a simple switch and
sensor, and their applications. The logic or processor
unit is responsible for interpreting the data received by
either a switch or sensor. By using a computer pro-
gram, the data produced by the input can be manipu-
lated or “crunched” for future pro-

MAGNETIC SWITCH

Use to switch voltage and detect a magnetic field

cessing.

The processor unit is the brains of
the . computer /O system. The
processor allows the appropriate

Figure 2

PHOTOCELL (SENSOR)
Use to sense light

Switch And Sensor With Applications

electronic switches inside of the com-
puter to be switched and then routes
the finished data to the correct out-
put ports of the machine. The speed
in which this data manipulation hap-
pens is in microseconds. But exactly
how does the computer turn on/off
devices wired to it? Simply, by using
the output ports.

All computers have output ports
that allow the machine to “communi-
cate” with the real world. Printers,
external hard drives, and modems
are examples of output ports the
computer controls via instructions
received from the processor. The
method in which communication
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exists between the computer and these devices is by
serial or parallel techniques. Serial communications are
where a “string” of pulses produced by the
sender/receiver represent data obtained from the envi-
ronment.

Parallel communication transmits its data all at
once or in a “parallel” manner. Serial communication
requires one line for sending and receiving data where-
as parallel communication needs multiple lines for
sending and receiving each data bit. Figure 3 illustrates
these communication modes. Modem ports are serial
in function, and printer ports fall under the parallel
communication category.

The interface board for the Mac is of the serial per-
suasion. There are various books and articles that dis-
cuss how to use a printer port to control the outside
world. One book that would be of interest to PC users
is Controlling The World With Your PC by Paul
Bergsman. This high tech book published by HIGHTEXT
Publishing describes how to use the parallel port of a
PC to control such devices as motors, lamps, and relays,
as well as how to interface switches and sensors to the
machine. The book comes with full schematics of the
circuits to build and a listing of all the programs need-
ed to make the projects work. A 3-1/2" disk accompa-
nies the book so that the programs can be downloaded
to the PC without a lot of typing. All the programs are
written in BASIC and “C” languages. The cost of the
book is $35.00 and it can be found at any local book-
store.

Now, that the basics are understood about com-
puters and 1/O control, let's take a look at how the
Mac can be used to control external devices.

A Serial 1/0 Board for the Mac

As mentioned earlier, an $85.00 serial 1/0 board
can be purchased from the SciTech Journal. The board
is quite unique because it uses a UART for receiving
and sending information to the Mac for data manipu-
lation. UART is short for Universal Asynchronous
Receiver Transmitter and it is a 40-pin IC that is used for
reading and driving external devices. The serial /O
board is an eight-bit unit which means it can read and
control 16 devices total.

The disk that accompanies the board has several
programs for demonstrating /O control. The Serial
Monitor program is useful because it allows the serial
I/O board to be checked quickly.

By selecting the eight-bit pattern shown on the
window screen, outputs can be turned on and off. The
input portion of the screen will show a closed or open



THE SOLDERLESS BREADBOX

tions for the board such as a
computerized timer, an event
counter, a programmable fre-

quency generator, digital logic
experiments, and light detec-
tion/sensing projects.

SERIAL
MACHINE

So, to illustrate how to use
the Mac Serial I/O board, let's
take a look at how to get the
board functioning correctly.

These pulldowns prevent the inputs from toggling
between 5V and 0V. Once these potential problem
areas have been cleaned up, the serial 1/0O board is
ready for some hardcore computer interfacing.

One project that can be experimented with is tying
a switch to any input and having its associated output
change states upon its contacts changing.

The wiring diagram in Figure 5 shows how this
change can be implemented. As the switch is
depressed, the output will change and this operation

state of the switching device. The program is
written in “C" language and can be modified
for user preference.

In addition, programs that come on the
disk are written in BBC Basic. BBC Basic is the
United Kingdom's version of Microsoft's

can be seen using the ser-

Pulldown Resistors Required
Prevents Inputs From Floating

Figure 5

Wiring A Switch To The I/O Board

wWimaE ial  monitor program.
Userto Couall. Other types of switches
Corresponding Output | can be wired into the
+5V board such as magnetic,
SWITCH rotary, and toggle devices.
To give the Mac real-world
control, wire a transistor
Lk - T0 relay driver circuit to the
LOa0 output. Not only will you
Out6 ; e
SERIAL have a visual indicator of
OutS output status, but hard-
/0 Out4 | ware control will exist as
i BOARD Sk =
Out2 Further Thoughts
Out1 & Experimentation
Outo

This concludes our first
voyage into the world of
computer control. | would
like to repeat that this
information is based on
using the Maclntosh com-

QuickBasic. | had a heck of a time trying to
convert BBC Basic into QuickBasic due to a lack of
understanding the commands and instructions used in
that language.

To resolve this problem, | had to send Mike Cook
(developer of the board and software) an E-Mail
regarding language conversion of the programs.

So, as | waited for a response, | began experi-
menting with QuickBasic to see if | could make the Mac
and the serial board communicate with each other.

Well, after numerous trials and staying up late, |
was able to read switches and control LEDs using sim-
ple QuickBasic routines. | was so overwhelmed with joy
because my goal of using the Mac as a controller was
becoming a reality. | was able to read the status of
eight switches as “1s” and “0s” on the machine’s
screen. The 1 represents a closed contact of the switch
and a 0 means an open contact. The eight outputs
were tested by using a FOR-NEXT loop for activation.

These simple programs prompted more applica-

Oh, before | forget, Mike Cook's E-Mail response
helped in developing these QuickBasic programs.
Thanks a lot for the info, Mike!!

Mac Serial 1/O Basics

In order to use the board for I/O control, a few
items of importance must be addressed. The first one
is serial board to Mac communications.

To make sure that proper communication is estab-
lished between the Mac and the serial I/O board, this
network should be tested using the monitor program
on the accompanying disk.

Upon powering up the board and running the soft-
ware, the screen will display a window showing all
eight inputs and outputs. If there are “Xs" on this win-
dow, then the problem resides in the serial cable.

The male pins of the cable should be tied to oppo-
site pins on the female end. If not, the cable should be
reworked by cut-

Figure 4 i
Serial I/0O Board For The Mac T

ting it in half and
splicing the wires
inside of the insu-

In7

|

|

| SERIAL

' 1/0

L Ino

BOARD

3KQ 3KQ

lated sheave to
the appropriate
Out? pins.
out6 N Anotct;er itetl;n
that needs to be
R cleaned up is the
Out4 floating inputs of
outs the serial ‘board. If
the monitor pro-
Out2 gram is showing
Out1 the input data bits
toggling, they
e should be tied to

Pulldown Resistors Required
Prevents Inputs From Floating

ground via 3K-
ohm resistors.
Figure 4 shows
the wiring dia-
gram for adding
the resistors.

puter, but personal com-
puters can be adapted to this interfacing philosophy as
well.

Another application that can be carried out using
the information provided is to create a computerized
switch tester. By writing a simple Basic program, the
Macintosh computer can log the number of times a
switch has passed or failed the test. Have the screen
print “Testing Has Started” and, after the test, the com-
puter will log the switch's status. The results of this
application will be discussed in next month's column.

For other applications on computer interfacing,
check out your public library. They have tons of books
on this subject on both the card index and the Dialog
computer service. Ask the librarian for assistance on
using these research tools.

Speaking of research, the folks from the Society
For Amateur Scientists are an excellent resource for
subjects ranging from computer interfacing to astro-
physics. Shawn Carlson, the Executive Director, and his
staff have tons of stuff on any area related to science.
Their focus is to attract as many folks in their web of
Science Should Be Part Of Your Lifestyle! Their
Electronic Forum allows professional and amateur sci-
entists to exchange ideas and opinions on any science-
related subject. Yours truly is a member and | have
been quite active on this forum discussing my Nuts &
Volts projects and topics on science education. So, give
the SAS a call and tell Shawn | sent you. You'll be glad
that you did! Enuf said, see ya in the next breadbox!!
NV

E-Mail address: t6790dw®infoctr.chrysler.com




Complete 1 Camera
Surveillance System

o

Q"“\Qy

Special!

s.‘.’o69”"'

INCLUDES:

® 9" Monitor B/W @ 1/3 Chip Camera - 380 Lines
Resolution ® 100 ft. Cable 12VDC Pwr Supply

® Universal Wall/Ceiling Mount

© 4mm Wide Angle Lens

® 1 Lux Sensitivity

Extra Camera

model #B87106

INCLUDES: :

© APPRO Pwr Supply 12VDC

© 4mm Wide Angle Lens.
Wall / Celling Mount #CST-125

50’ Video Cable BNC to BNC
model #BNC-50

model #BNC-100

SUPER DEALS

QTY.1 | QTY. 10
286 N.E.C. refurbs, ]
640k, 40 MB hd, 1.2 flop, —
Sony CDROM, CGA
color monitor $150.00 | $125.00
40 MB hd $35.00 $30.00
1.2 MB floppy $18.00 $15.00
Sony CDROM
single speed $30.00 $25.00

T. J. ELECTRONICS

COMPUTERS * NETWORKS
CUSTOM PROGRAMMING
P.O. BOX 1925 Warsaw, Mo. 65355
1-800-438-3021

Write in 194 on Reader Service Card.

[#120 COMPONENTS cont. |

WANT TO Buy: ICs, military & aircraft
relays, diodes, transistors, Cannon, TRW,
Amp, Burndy Deutsch, Bendix connectors,
electronic test equipment & most compo-
nents. Hoffy Electronic Ent., 818-718-
1165, FAX 818-341-5506.

4 Input Seqgential Switcher
model #GSWT-4...

4 Input Quad View,
loeonl40umrnlt0neo

Sony 24 Hr. Time Lapse
model #SVT-100 ..

-800-945-0909
Fax: 516-435-7494

Write in 163 on Reader Service Card.

MODEL 5000 Fully Assembled $199.95

CRYSTALS: RADIO and microprocessor,
low price, fast delivery, all brands, proto-
type, production runs. Velco Electronics,
716-924-2073, FAX: 716-924-2136.

AXIAL ELECTROLYTICS. New Nichicon
miniature 22 MFD at 450VDC. Eigth or
more $1.25 each, postpaid. Write, phone,
or fax for free flyer. DH Distributors, POB
48623, Wichita, KS 67201-8623. 316-684-
0050 V/F.

TRIMMER CAPS WANTED: Must be
multi-turn type, Johanson or similar.
(5,000+). Fred, 702-795-0644.

CABLE. 10 rolls of Belden 60 conductor
grey ribbon cable, 100 foot roll. List $140,
now $45 per roll. Call Alan at 515-472-
9586 after 19:00 CST or E-Mail: burne-
sa@fairfield.com.

HARD TO Find, hi-voltage electrolytics,
caps, power resistors, xtals, plugs. Free
catalog. A.G. Tannenbaum, Box 386,
Ambler, PA 19002. 215-540-8055, FAX
215-540-8327.

D

JOHANSON HI-REL variable capacitors .8
to 8 picofarads 500VDC Gigatrim
27293PC. $2.50 ea. or call for gty. pricing.
APTEC, PO Box 101, El Segundo, CA
90245-0101. 310-640-7262 voice & fax.

Don’t miss a single issue!
You can have Nuts & Volts
delivered right to your door every
month for only $19.00 per year.
Call 1-800-783-4624
and use your Visa or MasterCard.

CABLETV

UNIVERSAL Descrambler
NEW PRODUCT

MODEL 4000 KIT

$79.95

Our fully assembled productisfactory tested and
GUARANTEED to work on your system. We will
alsoincludean AC power adaptor and complete
hookup instructions. This unique productwill be
available for a limited time only!

~ 4000 And 5000 Features
¢ Thelatestin Video Amplification Technology.
* New clocking circuitsto stabilize color and the
picture performance.
» The mostadvanced picturelocking circuitry.
* Inverted Video Optionis available.

* Connects easily tothe VCR.
* NOCONVERTERBOX s necessary.
NO Florida Sales! Anyoneimp
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The 4000 KIT comes with all the
electronic components and our Cad
designed PCboard. We providea
schematic, partslist, wiring diagram,
tutorial and FREE in-house support.

MODEL 4000A Enc. $44.95
The4000A Enclosure Package will
provide the hobbyist, who has our
4000 Kit, a custom enclosure, AC
adaptor and finish accessoriesto
professionally enclose their kit.

CALLTHEHALCYONGRoup 1-800-664-6999

ng theft of cable service will be denied assistance.

Write in 162 on Reader Service Card.

MICROCONTROLLERS

125

BP MICROSYSTEMS PLD-1100 program-
mer, manuals, software. $250. Parallax
PIC programmer for 16C5X, 16C71.
Emulator for 16C5X. Both with manuals,
cables. $225. HP 7475A with manual,
pens. $200. Jim, 713-481-4823, or E-Mail
jvanelli@neosoft.com.

WANTED: F8 MICROCONTROLLERS
40-pin Mostek or SGS-Thompson ceramic
with 28-pin socket on top for piggy-back
EPROM. MK37P70 also marked with
MK97501R-00, MK97501R-05 or equiva-
lent. Interested in quantity 1 to ? Call 410-
771-1300, Fax 410-771-9088.

MUP21 MICROPROCESSOR, 40-pin DIP,
with video and memory co-processor,
designed to run in Forth Gear. $25 ea. 1-
800-386-0577.

OPTO 22 Opto-mux RS-485 modules with 16
relays per module, complete with relays.
Current price over $300, yours for $99. 415-
244-9254.

LOW COST microcontroller development
systems: 80C552 (8051 core processor) 8
channel 10-bit A/D, PWM, RS-232 port, 32K
ROM, 64K RAM, 24 more I/0, $120 each.
80C31 32K ROM, 32K RAM, 24 more /O,
RS-232 PORT, $70 each. 68HC11 8 channel
8-bit A/D RS-232 port, 32K ROM, 32K RAM,
24 more 1/0 $120 each. Complete develop-
ment system includes SBC, assembler, dis-
assembler, real-time execution and debug-
ging, monitor and example programs ($70
more). 40x2 LCD display $20. 27C256-25
EPROM $15 for ten. J&M Mictrotek, Inc., 83
Seaman Road, West Orange, NJ 07052, Tel:
201-325-1892.

ANTIQUE

ELECTRONICS
TS 130

WANTED: GENERAL RADIO TYPE 816
vacuum tube precision fork. Call Bill
Scolnik 1-800-634-7036 or Fax 1-800-788-
5005.

WANTED: APPLE 1, Mark 8 and early
microcomputers. Also journals for muse-
um. PO Box 341, Floyd, VA 24091. 703-
231-6478, 703-763-2321.

WANTED: TUBE hi-fi and commercial sound
gear by Western Electric, Altec, Marantz,
Mclintosh, Dyna, Eico, Heath, others. Vintage
speakers by Altec, JBL, Tannoy, Jensen, EV,
etc. Also guitars & amps, effects pedals,
drums, audio tubes, old books about tube
electronics, old radios, audio transformers,
mics, related display & advertising items.
MORE! Have top cash, will travel. 301-725-
0451 .

WANTED: EARLY CRYSTAL OSCILLA-
TORS by Western Electric, Marconi,
Muirhead or what do you have? Call Bill
Scolnik 1-800-634-7036 or Fax 1-800-788-
5005.

WESTERN ELECTRIC WANTED: 1927-
1960S. Amplifiers, speakers, tubes, etc.
Free offer. 1-800-251-5454.

CRYSTAL SETS. Parts, plans, books, kits.
Largest source in the world. Catalog $2.
MIDCO, PO Box 2288, Hollywood, FL
33022.




ANTIQUE RADIO CLASSIFIED. Free
sample copy! Antique radio’s largest-circu-
lation monthly magazine. Old radios, TVs,
ham equip., 40s & 50s radios, telegraph,
books & more. Ads & articles. Free 20-
word ad monthly. Subscribe today. Six-
month trial: $17.95. Yearly rates: $34.95
($51.95 by 1st class). Foreign write: ARC,
PO Box 802-G15, Carlisle, MA 01741.
508-371-0512.

RADIO, TV, industrial tubes for sale.
Thousands in stock. DH Distributors, PO
Box 486283, Wichita, KS 67201. 316-684-
0050 voice/fax.

FIXING UP NICE OLD RADIOS, the best
antique radio book! Thousands sold! Direct
from author, Ed Romney, N4DFX, Box
487, Drayton, SC 803-597-1882.
Visa/MasterCard.

DID YOU KNOW that old personal comput-
ers, monitors, modems, eletronic cash regis-
ters, and even old calculators contain valu-
able IC chips that are plated with pure gold!
My “Big Color Photo” (8" x 10”) shows over
25 of the most common gold plated IC Chips
and the price | will pay for them. Chips are
shown actual size. The price of gold keeps
climbing higher and higher and is making it
worthwhile to tear apart old equipment. To
order “The Big Photo” send $15 to Jim
Sciuto, Box 128, Methuen, MA 01844.

MICROPHONES: WANTED older broad-
cast quality microphones from Altec, RCA,
Western Electric, Shure, American
Microphone, and others. Also literature
and catalogs on the same. Call or FAX
with a description and asking price. Mike
408-749-0130 days or 408-749-1323 FAX.

RADIO, TV, transmitting, receiving and
CRT tubes. Sams Photofacts and more.
PEM tubes, 1816A Cirby, Roseville, CA
95661-5522. 916-858-0396.

WANTED: RECORD CUTTING LATHES,
tube limiters, amplifiers, Fairchild,
Neumann, Westrex, Skully, Ortofon,
Grampian, Presto, Mcintosh, Marantz,
Altec, jukeboxes, records. 612-869-4963.

VINTAGE SERVICE data from 1923 to
present. A.G. Tannenbaum, Box 386,
Ambler, PA 19002. 215-540-8055, FAX
215-540-8327.

RADIO AND TV tubes from 1927 to 1977.
$1 for list to: Preller TV, 208 South 2nd St.,
Augusta, AR 72006. 501-347-2281.

WANTED: GENERAL RADIO Primary
Frequency Standard. Type 1103A syn-
chronometer, Type 1102A multivibrator,
Type 1101A oscillator. Call Bill Scolnik, 1-
800-634-7036 or Fax 1-800-788-5005.

AVIATION ELECTRONICS
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BUYING, SELLING avionics, new and old!
Military, airline, general aviation. Free list.
Wanted: Aviation test equip. Aircraft, 1531
Avohill, Vista, CA 92084. 619-749-0239.
FAX 619-749-6384.

EVOLUTION GPS technical information or
software needed! Memory battery went
down and now unit won't boot up. Willing
to pay for any help. Call 405-382-1953, or
Rt. 4, Box 434, Seminole, OK 74868.

BUY, SELL, trade avionics equipment.
IFR, Collins, TIC, MIL, HP, Linaire, King,
shop equip. Kingsley, Magtrol, Setra. Need
Litton Inertial System LTN-51 used on
C130, P3 or Gulf-stream Aircraft. 941-575-
0138, Fax 24 hrs 941-575-2361.

TRIMMER CAPS WANTED: Must be
multi-turn type, Johanson or similar.
(5,000+). Fred, 702-795-0644.

When Visiting Disney World And Sea World. . .
Come To The World Of Electronic Surplus!

SKYCRAFT

PARTS & SURPLUS, INC.
ORLANDO, FLORIDA

Located At The Intersection Of I-4
And Fairbanks Avenue.

A Self-Service Retail Outlet Featuring Commercial
And Government Electronic Surplus Including:

* WIRE

* SWITCHES

* RESISTORS

* TRANSISTORS

* TRANSFORMERS
* TEST EQUIPMENT
% NI-CAD BATTERIES

* COAX

* RELAYS

* HARDWARE

* CAPACITORS

* PANEL METERS

% CIRCUIT BOARDS

% INTEGRATED CIRCUITS

HOURS:
Monday - Friday 8:30-6:00
Saturday 8:30-5:00

* Kk ok ok k ok ok ok ok

We Buy Surplus
Electronic Parts —
FAX your list.

FAX 407/647-4831
PH 407/628-5634 b
P.0. BOX 536186

ORLANDO, FLA. 32853-6186

MULTIMODE modules 3-Wire
(1-4)$28 (5-9)$25 (10-20)$19
QUICKBOARDS snap-in-type
(1-4)$25 (5-9)$20 (10-20)$18
5V2R modules 1-Wire or 3-Wire
(1-4)$25 (5-9)$23 (10-20)$17

STAR-7 modules 3-Wire
(1-4)$15 (6-2)$12 (10-20)$10
EPROMS for DDD5, 507, 503
(1-4)$15 (5-9)$13 (10-20)$S10

ZL-1 3-\Wire

(1-4)$10 (5-9)$9 (10-20)$5
CALL FOR QUANTTY DISCOUNTS
AND FOR TEMS NOT LISTED

PUBLICATIONS
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SAVE $$$$. “CLEAN YOUR VCR LIKE
PRO.” Easy step-by-step guide. Free clean-
ing tool. Best seller! By mail only! Act now!
Send $19.95. Don Kohl, 1 Dogwood Drive
(NV1095), Neshanic, NJ 08853 24 hr. msg.
908-369-7889.

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster’'s newly updated
INCREDIBLE SECRET MONEY
MACHINE II tells how. We now have auto-
graphed copies of the Guru’s underground

classic for $18.50. Synergetics Press, Box e Save Money - Remanufacture your own cartridges
809-K, Thatcher, AZ 85552. 520-428-

4073 MIBAME: e Make Money - Remanufacture them for others
“POWER UPI" How to make commercial- e Fam up to $125/hour at home in yoglr shOp” |
battery adapters for: military radios, mine £ _ti i i

detectors, night scopes, field telephones, 4 $30K $25°K {U“ fime mcom? Hse! 2 (reo y)
etc. Instructions/diagrams. $14.95, plus $5 e Huge market! Fewer than 25 in 100 toner

S/H ($6 Canada). NYS res. add $1.70 tax. b d f " d l t

CRB Research, Box 56-NAV, Commack, cartridges were remanutactured last year

bl i e ted e Low Cost, Highest Quality videotape and
“FORBIDDEN SECRETS Of The Legion ! AR it :

of Doom Hackers.” Big 224-page hand- chds Oﬂ frotnmg cvcnloble

book. Condemned programs & techniques e Complete videotape training packages from only
from the infamous LOD’s shut down BBS. g h [

Hacking, phreaking, & more! Limited edi- $49.95 - $795 (None ng er).

tion. $20.95 plus $5 S/H ($6 Canada). s - » o

NS saa 201 tar VISARIG EK. £ab e Extensive supplies inventory onhand for HP,

Research, Box 56-NNV, Commack, NY
11725. Phone orders: 1-800-656-0056.

THE TRUTH ABOUT INVENTING.
Insider’s info on how to maximize your

chances for cashing in on your electronic H
idea. Avoid many pitfalls the “free inven- ® Three fypes Of on-going teCh SUppOI"
tor’s help” guys don't tell you about. A bal- ("live", voicemail and fax-on-demand)

anced, no-nonsense 8-page report only

$9.95. Free S&H. Columbia Research, e Cadll for free literature or Demo Video ($10.00 deposii

e Call 815.748.5823 ext. 100 from your FAX
machine/fax modem and request DOC# 7100

Box 91111, Portland, OR 97291.

WORLD’S MOST UNUSUAL
Communications Books! Large selection
covering Scanners, “confidential” frequen-
cy (HF/VHF) registries, wireless history,
bugging, wiretaping, electronic surveil-
lance, monitoring, etc. Big free catalog!
CRB Research, Box 56-NV, Commack, NY
11725.

L

Canon, Apple, IBM, and others
e No supply contract requirements, franchise
fees or royalties

223 Palmer Court DeKalb, IL 60115

Write in 165 on Reader Service Card.

ser Printer

Carridge Remanutacturing
Expert Training from only $49.95!

LASERGROUP
1-800-527-3712

1-815748-5823

Write in 164 on Reader Service Card.
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THE KOPY CAT

phone!

1-954-435-2237

KOPY CAT - $K95

Program any Motorola phone - the Flip, the Micro
Tac, the Ultra-Lite, the Elite or any installed or bag
Comes with cables, instructions, and is
battery operated for ease of use.

THE ESN READER

provides pin codes.

S & N CELLULAR
2611 N. HIATUS ROAD #152

COOPER CITY, FL 33026

The portable ESN/MIN reader stores up to 10 pairs
at a time. Scans both A & B channels, is handheld,
and battery operated. Also available - unit that

1-954-435-2237

MILITARY MONITORING GUIDE. New
book covers all phases of Military
Monitoring. Military Frequencies All ser-
vices, US Military bases, Military Black
Projects. Major Air Force Installations,
Monitoring Equipment and Systems,
Navy/Coast Guard and more. $19.95 plus
$4 Priority Mail. UNIVERSAL ELECTRON-
ICS, 4555 GROVES ROAD, Suite12,
COLUMBUS, OH 43232. 614-866-4605.

MILITARY COMPONENTS wanted.
Capacitors, resistors, diodes, transistors,
semiconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

GET INFORMATION about the electronic
game industry and its past and present
technology. Discover the facts the industry
won't easily reveal to you. We discuss all
aspects on every system, from home to
arcade. Learn how to build your own video
game system in our “premiere” project.
Send any SASE and receive the first issue
of our new “tech-zine.” We are DESTARC,
5503 SW 127th Way, Miami, FL 33175.
305-554-0540.

EARTHQUAKE ELECTRIC SIGNALS,
experiments newsletter. Sample issue, $1.
Geo-Monitor, 65 Washington Street, #400-
V, Santa Clara, CA 95050.

HOT BUSINESSES, careers, better
health, amazing opportunities. Dealer/
agent programs. Complete details, free.
Fabtronics Wholesale, 5714D Wautoma,
Hilton, NY 14468. 716-392-1231.

CERTIFICATION & LICENSING in elec-
tronics and computers can improve your
knowledge and competence, help you get
a better job or raise. Special report tells
what certifications are available and how
to get them. $10. L.E. Frenzel, 26014
Apache Creek, San Antonio, TX 78258.

SOLD TO QUALIFIED BUYERS ONLY!

VOICE SCRAMBLERS BIBLE. 168 pages
on building voice scrambling equipment.
Covers: digital and analog designs (6),
theory, schematics, parts sources, opera-
tion, usage, includes software! $34.45 ppd.
VISA/MC 520-782-2316. TELECODE, Box
6426-NV, Yuma, AZ 85366-6426.

UNDERGROUND AND COVERT TECH-
NOLOGY “A people who mean to be their
own governors must arm themselves with
the power knowledge gives.” The
Cyberpunk Technical journal is a practical,
hands-on, how-to newsletter covering real
world computing applications, security,
surveillance, electronic countermeasures,
radios, phones, hacking, and other forms
of technology and preparedness.
Featured in Wired magazine’s “Top Ten
Electronic and Hacker 'Zines” lists.
Subscriptions $15 for six issues. Cybertek,
Dept. NV, PO Box 64, Brewster, NY
10509.

SURPLUS ELECTRONIC & LIQUIDATED
GOODS TRAINING PACKAGE $129.95.
Two manuals and audio tapes teach you
how to find, buy, sell, and broker. Sample
letters and legal forms included. You may
order your package from: Rebate
Marketing, PO Box 30302, Gahanna, OH
43230.

MAXTECH SERVICE AND MODIFICA-
TION HANDBOOKS. Holiday priced! RCI
2950/2970 100+ pgs $35 ppd. HR 2510
$25 ppd. AR 3300/3500 $25 ppd. Catalog
$3. MAXTECH, Box 8086, New York, NY
10150. 718-547-8244.

FREE! THE ETC Catalog of Manuals for
amateur, audio & test equipment. A.G.
Tannenbaum, Box 386, Ambler, PA
19002. 215-540-8055, FAX 215-540-8327.

SAMS PHOTOFACTS 1985 and older $5
ea. Dexis 612-944-7670.

PLANS —KITS —

SCHEMATICS

CRYSTAL RADIO Kits; comes complete
for an old style radio. $22.50. Carl & Grace
Ent., 5636 Romeyn, Detroit, Ml 48209.

KIT BUILDERS! At last! Complete list of
over 180 kit vendors. Send #10 SASE + $3
to: Rutenber Engineering, 37220 Little
Sycamore St., Paimdale, CA 93552.

HEATH COMPANY is selling photocopies
of most Heathkit manuals. Only authorized
source for copyright manuals. Phone: 616-
925-5899, 8-4 ET.

RESELL 200+ ELECTRONIC PLANS &
KITS. Earn 100% profits. SASE for list &
dealer info. Matco Electronic Publications,
POB 509-A2, Roseville, Ml 48066-0509.

FM STEREO TRANSMITTER Kkit.
Transmitter broadcasts any audio signal
from a CD player, VCR, or cassette player
to FM stereo radios throughout your home
and yard. Uses the unique BA1404 IC.
Tunable across the FM band, runs on 1.5
to 12 volts DC. PC board, components,
$24. Visa/MC. TENTRONIX, Dept. NV995,
3605 Broken Arrow, Coeur d’Alene, ID
83814. 208-664-2312.

HOBBY CATALOG: Broadcasting, Ham,
CB, Cable TV, Hobby and Computer stuff.
Transmitters, amplifiers, bugging devices,
science projects, TV add-ons, descram-
blers, books (start your own radio station!),
software and more. PAN-COM Inter-
national, Box 130-V10, Paradise, CA
95967.

VOICE CHANGER board! Fully assembled
and tested! Not a kit! 16 levels of change,
many applications! $39.95 + $4 (S&H) US
funds! PARSEC Electronics, PO Box
34594, Phoenix, AZ 85067.

ELECTRONIC KITS: Caller ID w/battery
backup, 150 call memory and an RS232
interface, Multistation Thermometer w/4
separate temperature stations and an
RS232 Interface, Telephone Dialer, 240
number storage and an LCD display. Call
Genoa Group, 1-800-772-3945.

VCR BELT KITS! Save big bucks by
changing broken or worn belts. Send
make, model & $15 to Minute Man
Electronics, 37111 Post St. #1, Fremont,
CA 94536. Visa or MC. 510-791-5036.
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ROBOT OR CNC LOW COST QUAD
AXIS CONTROLLER. This 4 axis motion
W-XY-Z controller receives step and direc-
tion pulses from your PC parallel port. This
kit will run off a PC power supply. The
QUAD-3-CNC kit includes 3 unipolar #17
stepper motors. PC board all parts for dri-
ving 3 motors @ 3 amps per phase and
demo software. The Quad-3-CNC kit is
$110 unassembled and can be upgraded
to a QUAD-4-ROBOT kit. The QUAD-4-
ROBOT kit $125 unassembled is a QUAD-
3-CNC kit plus an extra high resolution .9
deg/step #17 motor and drivers. Kit is com-
patible with available professionally written
control software. Easy part change for
higher than 3 amp per phase applications,
use kit to control drilling, milling, robotic
applications. ADD $45 for assembled and
tested kits. All kit prices include S/H STAX.
Send US check/MO to IMAGINET, 3943
Ellesford Ave., West Covina, CA 91792.
TEL 818-810-0033 after 6:30 PM Pacific
Standard Time.

! . >
OPIE THE MOBILE ROBOT provides a
complete course in robotics. OPIE comes
with a 13 chapter manual covering trans-
ducers, digital and analog circuits, micro-
controllers and more. Used in University,
College and High School. Buy as little or
as much as needed. MasterCard accept-
ed. Precision MicroDynamics. Tel. 604-
472-7249, FAX 604-472-1830. :

NIGHT VISION KITS, and brand name US
and Foreign units. Complete kits include
all neccessary components to build your
own night vision scope. SAVE $. US
Military Intensifiers, IR, Foreign and
more. Call or write: NENVIS, INC., 320
Main St., Box 1088 Sturbridge, MA 01566
or 508-347-7238, 10-4pm EST.

WALKING ROBOT. HexWalker six legged
robot kit. Basic stamp controlled, servo dri-
ven. $125 +$5 S&H North America, $15 all
others. Manual only, $10 +$1 S&H (applic-
able to kit purchase). CA folks add 7.75%.
M&T Systems, PO Box 7816, Huntington
Beach, CA 92615. Tel. 714-969-3166, Fax
714-969-3167, E-Mail Mandtsys @ix.net-
com.com.

THE CHIP chick has the kit or plans you're
looking for. FSK emulators, Hard wire
information, activation boards, Sync gener-
ators, programing service, and more.
Catolog list $2. Sorry Texas. The Chip
Chick, Box 426, Bastrop, TX 78602-0426.

FREE! THE ETC Catalog of Manuals for
amateur, audio & test equipment. A.G.
Tannenbaum, Box 386, Ambler, PA
19002. 215-540-8055, FAX 215-540-8327.

REMOTE CONTROL miniature encoded
transmitters and receivers infrared and RF
kits and assembled boards. Free catalog.
Inventive Solutions, Inc., PO Box 8,
Stratford, NY 13470.

4 CHANNEL variable spped sequencer.
600 watts per channel. Great for DJ light
show or sequential sampling. Interface to
relays for isolated higher power channels.
Full schematics and description. $9.45
plus $1.50 S&H. Send to: JAFCO, PO Box
67468, Rochester, NY 14617.

WHOLESALE FLEAMARKET merchan-
dise directory. 60 pages, hundreds of dis-
tributors listed that you may contact who
supply fleamarket/swapmeet dealers. All
kinds of items, incredible prices!
Electronics too! Useful for business or per-
sonal use. $12. JACOMM-PK, Box 142,
Wharton, NJ 07885-0142.

MINIATURE TRANSMITTERS! All types!
Low to high power! Also voice activated
switches! Telephone recording switches!
16 level voice changer plus complete
plans on RF power amplifiers! Send $2 for
information, refundable on first order.
PARSEC Electronics, PO Box 34594,
Phoenix, AZ 85067-4594.

SMARTLOCK KEYLESS ENTRY SYS-
TEM hightech security for home/car, 4, 5,
or 6 digit operation easy to change combi-
nation separate keypad impossible to hot
wire, plans $10, etched & drilled boards
$15, complete kit $49.50, assembled
$69.95. Locktronics, 7675 Louise Ct,
Westland, MI 48185. Phone/FAX 313-427-
6750.

UNIVERSAL REMOTE CONTROL SYS-
TEMS infrared, RF miniature transmitters,
receivers. Items for novice technician or
educator. Combine your home and vehicle
control automate anything. FREE CATA-
LOG. Inventive Solutions, PO Box 8,
Stratford, NY 13470.

REVERSE ENGINEERING under contract
is our schtick. Over the eons we have
gathered 2,700+ schematics which we
offer for sale herded into 22 datalogs, run-
ning the gamut -from appliance to
videogame. Audio-to-video. Automotive to
toys, etc. Send us 4 stamps for a listing of
our 22 catalogs along with reprehensible
and thinly disguised dogma. Bomarc
Services, Box 1113, Casper, WY 82602.
307-234-3488.

MILITARY COMPONENTS wanted.
Capacitors, resistors, diodes, transistors,
semiconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

GORDON WEST

Ham/Commercial Code Course
5 WPM THROUGH 16 WPM
6 LONG-PLAY HIGH-FIDELITY CODE CASSETTES

EfPrepare for amateur radio General 13 wpm code test.
¥ Pass Commercial 16 wpm code groups tests.
¥ Earn both licenses with one code course from “Gordo.”

|

|

|

|

|

'

i

|

|

|

| This Gordon West

* Commercial/General radio
| code course actually OVER-
1 QUALIFIES you for passin
I Y g
! the amateur General class
l code test. This course is a
. speed-builder featuring

| “fast-code” character rates
. for everyone knowing the

| basic code alphabet.

'
|
}
|
|
I
I
|
|
I
|
|
|
I

Pass amateur telegraph
Element 1B 13 wpm plain
language text, and prepare
to pass Commercial 16 wpm
code groups. Only
prerequisite: basic
knowledge of Morse Code at
5 wpm.

All instructions spoken on tape on how to prepare for both
commercial and amateur radio General and Commercial
telegraphy exams. Many ham radio QSO-type tests and many
commercial code groups (CG) exams, ALL with narrated answers.

AVAILABLE DIRECT FROM

GORDON WEST RADIO SCHOOL

2414 College Drive, Costa Mesa, CA 92626
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Write in 166 on Reader Service Card.
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QUESTIONS

On my PC compatible's main board
is a four prong connector for the
speaker. The outside two prongs go
directly to the speaker. The speaker is
rated: 0.3 watts 8W. | would like to put
a 1.5 watt speaker in its place. To save
the circuit on the main board, | need a
high impedance amplifier The sound
output needs to be medium to higher
fidelity and it should use a 12 VDC sup-
ply. And, if possible, a volume control.
10951 Anonymous

| need information, circuit,
schematics to play back EPROMs
(27128, 27256, 27512) pro-
grammed with “Windows Way" type
files or “AU” type audio compensation

for the circuits or information.
10852 Lou Pryor
Sterling, VA

| have an IBM PS-2 model 30 com-
puter with 640K RAM. | would like to
increase the memory to run Windows
and | need economical solutions to this
problem. I've been told it can't be done
on this model.
10953 George Terry
Yorktown, VA

I'm having problems with the pre-
selector stage in a Yaesu 7100EE.
There are several adjustments of the
slugs which produce enough drive for
the PA, but most of them cause the
12BY7 to oscillate, not amplify and the
carrier control has no effect. It acts
like a tuned grid-tuned plate oscillator.
Has anyone else had the problem and
do you have a fix?

10954 W. Forsland
Oroville, CA
How do | replace a 2050

Thyratron Vacuum Tube with solid-
state components? Please show
schematic (from the 2050 socket) and
part numbers for the components.
10855 Bob Putnak
Monongahela, PA

| would like to make a device that
would test the water in aquariums. |
want it to test for nitrite (NOz) and
ammonia (NHs/MH.) and if possible
pH and chlorine (CLz). It has to display
it in parts per million.
10956 Gregg Fuchs
Painesville, OH

| am in the process of converting a
transformer for a battery charger (18
ampere) to a disk drive power supply. |
need to know what gauge wire to use
to supply power to my disk drives and
interfaces. | have had a short argu-

_ment with a person that declares that
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the amperes is the same for any volt-
age. But, | feel differently! Why else
does automotive wiring go for such
heavy gauge wire and why the differ-
ence in 6 volt and 12 volt wiring? Then
| read in the last issue the letter by
Robert Tiffany and reply by Shari
Prange.

In regards to the letter by Robert
Tiffany and reply by Shari Prange in the
Jul. "85 issue of Nuts & Volts and the
readers feedback column, | need to
know what gauge wire to use to carry
five volts at five amperes with a wire
run of five feet from the disk drive
power supply to the disk drives where
it will be divided out to the individual
disk drives to avoid a power drop more
than the allowable + .1%. With my
orphan obsolete Timex Sinclair 2068
computer and the various disk drive
interfaces (four different) that | have
for it, the worst possible power con-
sumption is five times 1 ampere; for
the four disk drives plus 1 ampere for
the disk drive interface. | don't need to
worry about the 112-volt supply since
it requires a lesser gauge of wire than
the 5-volt supply to carry the amper-
age. Amperes is amperes is amperes
except when you change the voltage,
else why do the power companies go
to such high voltage lines to transfer
power from point A to point B?
10957 Donald S. Lambert
Auburn, IN

| would like to find out the switch
settings and cable requirements to
use a televideo TS-800A terminal for
packet radio. Any help will be greatly
appreciated. My TNC is an MFJ1278.
10958 George Whitfield
Manassas, VA

| own a Mitsubishi MITBOO trans-
portable cellular phone. | want to learn
more about how the ESN and related
data are stored in the EPROM. The
EPROM is a Fujitsu MBM27C256A-20.
When | read this EPROM into my read-
er/programmer, | get no understand-
able information. The ESN, MIN, etc.,
do not seem to appear anywhere in
hex or ASCIl. | have read that some
PROMs have a security fuse that once
blown, disables the ability to read to
PROM. The other possibility is that a
security algorithm is being used. Can
anyone help me out with information
on how the data is stored in the

EPROM and how | can access it?
10959 Andy Zaayenga
Freehold, NJ

| am in need of some information
for the AC adapter/charger for an
Everex laptop computer- (Tempo LX,
3865X/20, vintage 1988.) The "DC
IN" connector is a mini-DIN with eight
pins. The battery is not easily remove-

able to measure the relevant volt-
age(s). Any info on the pinout of the
mini-DIN, voltage and current require-
ments for operation, and other info
concerning the computer itself (I have
no manuals for it), or sources for info
(Everex phone seems to be discon-
nected), would be appreciated.
109510 Steve Bepko
Baltimore, MD

Would any experienced amigo help
me with the following question? | have
bought a 10 ft. solid antenna manufac-
tured by Andrew that | will use in my
TVRO C band system. How can | calcu-
late the angle to transform the anten-
na in a offset type? Can this be done?
109511 Antonio Loreto

Venezuela, S. America

Is there an agency that monitors
the RF Spectrum on a minute-to-
minute basis? | am looking for North
America Spectrum Patterns (strip
chart recordings) on April 19, 1885,
from 9 to 9:05am, near Oklahoma City,
OK. | am interested in patterns that
could be generated by 50KV wideband
RF generator. 318-365-5625.
109512 Al Trautman

Lydia, LA

| have need of a schematic and
parts list for the construction of a
replacement for the Amperite Ballast
Tube (Type 3TF7) used in the Radio
Receiver R-390A/URR. These tubes
are getting hard to obtain and | am
sure that an electronic substitution
device exists. The electrical character-
istics (as spelled out in the manual) are
RT 510 Resistor, current regulator,
0.310A, 86 VAC Ballast 3TF7. The
purpose of this ballast tube is to regu-
late the current through the filaments
of two BBABW tubes wired in series
which is powered by a 25.2 VAC trans-
former. The tubes function as the BFO
and the VFO. These two circuits estab-

lish the stability of the receiver.
109513 Richard F. Gurske
Jacksonville Beach, FL

| need instructions for using an
Okidata Microline 184 turbo “nine-pin
serial only printer” with an IBM XT
computer. Need DIP switch settings,
etc. and software (batch file, etc.)
instructions.
109514 George Taylor
Muscle Shoals, AL

Being a hobbyist, | am now explor-
ing remote control projects. | would like
to know how to design a circuit which
the output starts with one-half the bat-
tery power. Then, using a remote, |
would like to stepup (+0.5 VDC up to
full battery potential) or stepdown
(-0.5 VDC down to ground level) the

output. Battery weight is very impor-
tant. | would like to use rechargeable
1/3 AA, 3.6 VDC batteries or lighter!
Later, | plan to use sensor(s) to replace
the remote.

Any suggestions?
109515

Robert Kratzer
Allentown, PA

Is the General Electric type 6BY4
(size of the eraser on the end of a pen-
cil) the smallest vacuum tube ever
made? Do you know of one smaller?
109516 Dave Leising

Lowell, MI



Any calls over 60 are lost on my
caller ID. | need them for a mailing list.
How can | get a printout of this useful
information automatically?
109517

Tom Keeley
Cape Coral, FL

| am interested in the “service
menus” of different brands of color TV.
Does anyone have a list of TV brands
and the keystroke sequence to call up
the “service menus?”
109518 Cy Kramer
Danville, VA

| obtained a Compaq motherboard.

| believe the board is a Presario 933.
Does anyone know the pinout of the
power supply?
109519 Frank Bowen
Fresno, CA

| have two projects that seem to
need a similar solution:

1. We have a dual outlet under the
kitchen sink, one receptacle is con-
trolled by a switch and the other is not;
however, both are on a single ground
fault interrupter. To the unswitched
outlet is connected an under-the-sink
water heater (9 amps?). To the
switched outlet is connected a garbage
disposal (12 amps?). The problem, of
course, is that when the heater hap-
pens to be on, use of the garbage dis-
posal causes the breaker to open. The
solution is that the water heater must
be turned off automatically before acti-
vation of the disposal. There are dis-
posals that feature such a capability,
but there does not appear to be an
after-market commercial device to do
so. Solid-state switch?

2. We have a surround sound
decoder that should be turned on and
off when the associated projection TV
is turned on or off. (Eventually there will
also be a subwoofer amplifier that will
need to be similarly controlled.)
Unfortunately, neither the TV nor the
decoder have a switched outlet. The
problem is both the inconvenience of
having to get up and turn off the sur-
round sound unit — which has no
remote control — and the fact that the
Dolby decoder lets out a disturbing
beep as it tries to decode the collaps-
ing audio output from the TV. The solu-
tion is that the TV must switch the
decoder on or off. Solid-state switch?
109520 Dean Bekken

San Diego, CA

Can anyone tell me how to connect
or adapt a free-standing monitor to an
IBM PS2 model 25 computer main
board? There is a 14-pin connector for
the display cable, but | do not know
what the function of each pin is.
109521 Ronald Bauman

New Smyrna Beach, FL

Is it possible to “daisy chain” PCM-

CIA cards?
109522 Kyei
Virginia

| would like any information avail-
able concerning the control computers
on-board 1985 through 1994
Chrysler cars and vans and how the
serial interface with the test plug
works. | would like to be able to access
the on-board data in real time via a lap-
top computer in order to troubleshoot

the engine. Are there other shade tree
mechanics/hackers out there who
have this information? | can read the
error codes from the flashing of the
"Check Engine" light, but | need more
extensive data than that to effectively
troubleshoot a problem.
109523 Don Shirley
Boerne, TX

Is it possible to replace an ETACS
phone chip with an AMPS phone chip
and let it work on an AMPS system and
vice-versa.
109524 Kyei
Virginia

| am needing plans for an elec-
tronic Cub Scout pine wood derby race
track device that will determine first
thru sixth place using lights to show at
least first and second place. | would
like to mount two lights over each lane.
Top light first place, bottom second. No
light worse than second.
109525 Anonymous

I have a Zenith 18" TV Model num-
ber SS 6043S, Serial #221-
04320082, manufactured in August
1992. The problem is no color. The pic-
ture is perfect except for no color The
on screen display is color when called
up with the remote or front controls.
Any ideas?
109526 Randy Pain
Raleigh, MS

| require information on interfacing
my 17 inch NCD monitor to appropri-
ate PC video card, monitor has 10
BNC connectors, RGB video in/out
and hor/vert sync in/out. Any infor-
mation on this monitor, such as
hor/vert sync frequencies, schemat-
ics, etc., much appreciated.
109527 Dino Cawadias
Ottawa Canada

| have a DEC LASO printer (serial).
Does anyone know how to connect this
printer to an IBM PC? How does one
connect the serial interface cable
(which pins to which)?
109528 Piet W. Tax

Chapel Hill, NC

1) How can the conductivity be
restored to conducting rubber contact
switches?

2) Is there a tool/technique to
open cases held together by hidden
plastic latches which minimizes the
breaking of the latches?
109529 H.R. Radoski
Alexandria, VA

Does anyone have information as
to how one might monitor the pH of
water using a BASIC stamp? A source
for the pH sensor would be appreciat-
ed.
109530 Peter Maluk

Providence, RI

| have a Panasonic KX-T2100 tele-
phone answerer When you listen to
the day's messages from a remote
phone you can either save them or
dump them. But after listening to new
messages from the console, they
become old messages. You can then
hear them again, but it means listening
to all old messages on the tape. When
family members come home at differ-

ent times, you want to hear new mes-
sages at the console without dumping
them. How can | modify the electronics
to add this option?
109531 Tom Clark

Marble Falls, TX

ANSWERS

ANSWER TO #79520 - JULY 1995
The only significant precious metal
commonly used in electronic compo-
nents and assemblies is gold. Gold can
be visually identified. Solders and alloys
contain no significant precious metals.
Gold is used as plating of circuit board
contacts, connector pins, come IC
package pins, and transistor packages.
If contacts are plated, it is obvious, oth-
erwise no gold. In some ceramic IC
packages the internal cavity is gold
plated. This can be determined by
inspection, after unsoldering the lid on
a hot plate. Other use of gold is in box
wires. These wires connect IC die to
the package lead frame. Again, gold is
obvious, else aluminum wire with no
scrap value is used. Plastic IC pack-
ages almost never contain any gold.
Few exceptions are prototype parts
which use gold wires, and eutectic die
attach. Gold plating can be stripped in
sodium cyanide solution. Gold presence
is determined by inspection when

equipment is scrapped.

Jan Zaluda
Mountain View, CA

ANSWER TO #8958 - AUGUST 1995
A device you seek is called an RGB
demodulator. For example, Motorola
TDA3563 is such a device. It inputs
NTSC composite signal, and outputs
RGB video and sync. These can be
directly displayed on a CGA monitor
since the scan rate matches. To display
NTSC video on other monitors, the
video must be first digitized, and then
resampled. Video digitizers now fit in a
small handheld box, and cost under
$200.00. One of many sources is LIBI
industries 1-800-886-5424, the prod-

uct is called Snappy.

Jan Zaluda
Mountain View, CA

ANSWER TO #89510 - AUGUST 1995

Answering this question with a
“given” such as “any radio can be inter-
faced with a computer.” and “if the rig
is out of warranty, all you need is a valid
bill of sale and a ham ticket” would not
be of much use to you, but you really
have not provided enough information
to anwer this question properly. Some
of the new ham transceivers have pro-
visions for remote control via special
ports designed only for that brand of
equipment while others have standard
RS-232 serial ports, and some have
nothing at all. Which is yours? Do you
want to control all functions of the set,
or just a few? Or do your plans only
involve connecting the computer to the
mike and phone jacks as in slow scan
TV or other data handling? And most
important of all, do you want to do this
as a serious learning effort which is
one of the best purposes of ham radio.

| will guess that it is the latter and
that you want full computer control,
and that you want to use the serial
port. Also that your rig is solid-state
and has no provisions for remote con-

trol whatsoever;, and also that you have
the manual with complete schematics.
Now comes the hard part. How
does the band switching work on your
rig? If it is with a large, many, many
wafer rotary switch involving lots of LC
circuits, it might be possible to gear a
very small motor to the band switch
shaft. If this can be done, it will be easy
to build a circuit to change to any band.
The next change involves frequen-
cy selection. Does your rig use several
variable frequency oscillators or is it a
synthesizer? If it's a VFO type of rig, you
can use anything from a tiny servo
motor to variactor diodes, depending
on the circuits involved. If it is a syn-
thesizer, there is a chance that it is
microcontroller controlled and you can
get at the data 1/0 lines of the micro.
All other functions such as gain set-
tings, sideband or filter selection, and
so forth are comparably trivial. The
modifications would have to be internal
and it all depends on whether you have
the mechanical ability and are not
afraid of damaging the set. If you are
serious about this modification, send
me a copy of the print care of Nuts &
Volts and | will see what | can do to give
some reasonable ideas for computer
control.
Frank Williams

ANSWER TO #8956 - AUGUST 1995
About the cheapest, simplest, and
easiest way to do what you want, is to
get a cheap PC serial mouse which has
encoder wheels (round wheels with a
bunch of holes in it), tear it apart and
use the opto couplers and encoder
wheels (or make a larger encoder
wheel with a bunch of little holes in it)
and attach to your az/el movements.
The mice usually have one small chip in
them and nothing else! Hook the serial
mouse output to your PC serial port,
minimal software, and you have a VERY

accurate encoder system.

Breck Ricketts
Lenexa, KS

ANSWER TO #89516 - AUGUST 1995
Any processor can be pro-
grammed in assembly language from a
dumb terminal. This includes IBM
clones. Just set console to COM1
using CTTY COM1, connect a dumb
terminal to COM1, and run
DEBUG.COM. With similar functionality
software this can be done with any
processor. It is still done commercially
when developing simple embedded sys-
tems with a monitor EPROM, for which
better tools are too expensive to buy
or rent, for only a short project.
Jan Zaluda
Mountain View, CA

ANSWER TO #8955 - AUGUST 1995

The five-pin DIN connector is a
common connector for keyboards.
However, there is no written standard
establishing this connector as the key-
board connector Just because two
keyboards have this connector does
not mean that they will interchange.
Also, you may find this connector used
in other applications.

Even if you managed to connect a
keyboard to the eight-pin DIN connec-
tor on your Wang computer, it may not
work. This is because the keyboard is a
small computer itself. It translates the

Continued on page 146
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l #150 PLANS - KITS — SCHEMATICS cont.

ULTIMATE SPUD gun shoots potatoes up
to 1,200 ft! Uses piezo-electric ignition.

"“/é- LED

DR ARy = Inexpensive and easy to build. Plans $7.
) — 35" 22 s/sAM rLenR Adams, PO Box N-681423, Schaumburg,
e = ;un:s =Y IL 60168.
e /F o =~ |do o0 = o,
8 0o Yo oo D BEAT PHOTO RADAR! 100% legal!
S e = Simple device for license plate makes pho-

HOT KITS! Build microcontrolled ki
Seventeen function remote controll

robot kit $99. Eight function mini-light show

kit $59. Twelve function electronic game

$79. Perfect for school projects or just

learning about microcontrollers. Call

write for free info. Silicon Sound, PO Box
371694-NV, Reseda, CA 91337-1694.

Phone 818-996-5073.

ts:
ed

kit

or

Visa/MasterCards accepted.

SILENT SAM Turn Signal Reminders are
new required on North Carolina's
Emergency Medical Service Vehicles.
Shouldn’t your vehicle(s) have it too? Call
toll free, 1-800-398-5605 for product info
and Popular Electronic’s April 1995
“Hands on Electronics Report” reprint.
Order standard model for cars, $25 ppd; Hi
output models for trucks, $30 ppd.

tos of plate unreadable. Normal viewing is
unobstructed. Plans $14.95. Ready to use
$29.95. Beat Laser Radar! 100% legal!
Cut Laser reflectivity of license plate with
materials available from hobby shop. Plans
$14.95. Ready to use $29.95. Both plans:
$25.95. Both kits $54.95. Free shipping.
RCM Electronics, PO Box 542181, Dallas,
TX 75354-2181.

AIRCRAFT RECEIVER

... Hear exciting air-craft
.. communications—
pick up planes up to
== 100 miles away!
. 2 Receives 110-136
MHZ AM air band, smooth varactor tuning superhet with
AGC, ceramic filter, adjustable squelch, excellent
sensitivity and lots of speaker volume. Runs on 9V
battery. Great for air shows or just hanging around the
airport! New 30-page manual details pilot talk, too. Add
case set for "pro” look.

AR-1 kit.....$29.95 Matching case set, CAR...§14.95

gy

Keep an ear on the local repeater, police, weather or just
tune around. These sensitive superheét receivers are fun to
build and use. Tunes any 5 MHz portion of the band and
have smooth varactor tuning with AFC, dual conversion,
ceramic filtering, squelch and plenty of speaker volume.
Complete manual details how the rigs work and
applications. 2M FM transmitter has 5W RF out, crystal
control (146.52 included), pro-specs and data/mike inputs.
Add our case sets for a nice finish.

FM Receiver kit Specify band: FR-146 (2M), FR-6 (6M),
FR-10 (10M), FR-220 (220MHz) .. $34.
CFR Matching case set
FT-146 Two Meter FM kit

SYNTHESIZED AUDIO GENERATOR

1 DDS (Direct Digital Synthesis)
technology brings you a terrific audio
generator at a fantastic price!
Generates from 0. 01 Hz to 50 KHz with
five digit LED display of frequency. Sine
and square wave output adjustable 0-5
volt p-p. Frequency selected by direct keyboard entry and
with handy continuous tune tuning knob. Crystal controlled
accuracy of 10 ppm and two memories for rapid frequency
changes. Retire that jury-rigged old generator and treat
yourself to the pleasure of using a new state-of-the-art SG-
550!

Fantastic receiver that captures the

world with just a 12" antenna! Can

receive any 2 MHz portion from 4-11

MHz. True superhet, has smooth

varactor tuning. AGC, RF gain

control, plenty of speaker volume and runs on a 9V battery.
Fascinating Scout, school or club project, provides hours of
fun for even the most serious DXer. For the car, consider our
shortwave converter. Two switchable bands (in 3-22 MHz
range), each 1 MHz wide—tunable on your car radio dial. Add
some interest to your drive home!

95 Shortwave receiver kit, SR1

World’s smallest FM wireless
mike. Smaller than a sugur cube |
- including battery and mike. Two [§
sets of SMT parts supplied in B
case you are clumsy! Terrific
audio pick-up (pin drop at 5 ft) and ransmit range of 300 ft.
We include the battery (watch style), electret mike and
even a tuning tool! Be a James Bond and learn SMT too!
FM-5 Mi ike kit $19.95

M WIRELESS MIKES
Pick the unit that's right for you. All units transmit a stable
signal in the 88-108 MHz FM band up to 300’ except for
High power FM-4 and PB-1 Phone bug that go up to 1/2
mile.

operation too. Experierence the fun and realism that surround
for a neat, pro look.

RV-1 Surround Sound/Reverb Kit................. $59.95
RV-1WT Assembled RV- 1 and case

kit, SC
Matching case set for SR1, CSR
Matching case set for SCI, CSC

High quality, true AM broadcast band transmitter is designed
exactly like the big commercial rigs. Power of 100 mW, legal
range of up to 1/4 mile. Accepts line level inputs from tape
and CD players and mike mixers, tunable 550-1750 KHz.
Complete manual explains circuitry, help with FCC regs and
even antenna ideas. Be your own Rush Limbaugh or Rick
Dees with the AM-1! Add our case set for a true station look.
AM-1 Transmitter kit.

CAM Matching case

SCANNER CONVERTER

Tune in on the 800-950 MHz action using
your existing scanner. Frequencies are
converted with crystal referenced stabilty

FM-1 Basic Kit ... 10 the 400550 MHz range. Instructions
FM-2,asabove are even included on building high B
but with added mike preamp ................ $7.95 | performance 900 MHz antennas. Well designed circuit features
FM-4, long range with extensive filtering and convenient on-off/bypass switch. Easy
sensitive audio pickup . .. ........... ... $14.95 | one hour or avai fully Add our
PB-1, Phone bug needs no battery, matching case set for a professional look.
o i S e e e R LR $14.95 | SCN-1 kit. $49.95
MC-1, Micro size sensitive mike cartridge SCN Matching case se! .$14.95
R S $2.95 | SCN-1WT Assembled and case $89.95
» SURROUND-SOUND/REVERB

Add concert hall realism to your stereo, TV or even 2-way radio! Easily sythesize a stereo effect from mono sources or richly
enliven regular music. Add a big-voice reverb to your radio voice that others will envy! Our reverb/surround sound kit uses a
Bucket Brigade IC Device for reliable solid-state performance. Adjustable reverb, delay and mix controls to customize your
sound. Easily connected to radios, stereos, CB's and TV's. Plently of audio to drive a small speaker for stand-alone

sound provides - without spending hundreds! Add our case set

CRV A $14.95

$99.95

ing case set

Control virtually anything by Touch-Tone remote control. The

Two level password control allows secure control and

codes and a mstal controlled touch-tone decoder provides reliable operation. There's.nothir

e e N T e
TOUCH-TONE REMOTE CONTROL

URC-1 has 16 switched outputs, 4 adjustable voltage outputs

(20 mV steps 0 to 5 VDC), two 10K digital pots (for volume, squeich, etc.) and 3 timers adjustable from 10 mS to 40 hours!

el access. Six digit LED display shows currently entered
else like this unit, be in

complete control of remote radios, thermostats, hi-fi's, homes or even factories with the URC-1. Add our matching case set
for a handsome finish.

URC-1 Remote control kit .................c........! $129.95 CURC M case set $14.95
URC-1WT Fully assembled URC-1 and case $189.95

STEREO FM TRANSMITTER

ATV TRANSMITTER (1/2 to 5W single &
multichannel) and downconverter kits. 440,
915MHz 1.3GHz models, linear amplifier,
video cameras, receiving and scanner
converters, video devices. Over 30 kits. All
professionally designed, reliable. For 32
page catalog, send $2 (refundable) to
North Country Radio, PO Box 53N,
Wykagy! Station, NY 10804-0053.

TIRED OF IRONING? Prototype service
for hobbyists & engineers. Single/small
quantity SS PCBs. No setup fee. $10 mini-
mum, most boards $25. We scan maga-
zine artwork free so get out your back
issues! For details write or call (new
address): FIRST PROTO, 4201 University
Drive #102, Durham, NC 27707. 919-403-
8243.

Run your own Stereo FM radio station! Transmits a stable signal
in the 88-108 MHz FM broadcast band up to 1 mile. Detailed
manual provides helpful info on FCC regs, antenna ideas and
range to expect. Latest design features adjustable line level
inputs, p is and crystal ier. Connects
to any CD or tape player, mike mixer or radio. Includes free
tuning tool too! For a pro look add our matching case set with on-
board whip antenna

FM-10A Stereo transmitter kit

whi

Quit spending big bucks for replacement battery packs, rejuvenate and condition your
batteries for peak capacity. Advanced circuitry has optimized discharge before charge to
eliminate memory effect and to condition batteries that have been poorly cared for in the
past. Quick charge rapidly brings battery to full charge in less than an hour-just 15
minutes for some types! And “top-off’ charge mode squeezes every last bit of energy
into each cell for the absolute most capacity. Switch-mode regulator controls constant
current charge while being monitored by a negative delta-V system that cuts off the fast
charge at the exact point of full charge-batteries are charged, not cooked! Charges
NiCads or NiMH packs from 2 to 10 cells (easily expanded) and current capacities up to
10 Amp-hours. Runs on 12 to 15 VDC. Quit cookit batteries, buying new packs,
waiting hours for recharge, get a Dr. Ni-Cad today! Available in money saving kit form or
wired and tested with case at a special price. Kit builders: add our matching case set for
a snazzy finish.

DN-1 Dr. Ni-Cad conditioner/fast charger kit... ....549.95
CDN Matching case set $14.95

DN-1WT Fully

CSSD matching case set.
SS-70WT Assembled

Tap into the world of commercial-free music and data that
Decoder hooks to the demodulator of FM radio and tunes

SCA-1 Decoder kit..
FR-1 FM receiver k

demod output, but if your radio doesn't, it's easy to locate, or use our FR-1 FM receiver kit which is a
with a demod jack built-in. These “hidden” subcarriers carry lots of neat programming - from stock quotes to news to
music, from rock to easy listening - all commercial free. Hear what you've been missing with the SCA-1.

$27.95 CSCA Matching case set
$24.95 CFR Matching case for FR-1...

FM SUBCARRIER DECODER

is carried over many standard FM broadcast radio stations.
the 50-100 KHz SCA subcarrier band. Many radios have a
plete FM radio

$14.95

.$14.95

New low-cost microwave Doppler radar kit “clocks” cars, planes, boats, horses, bikes or any
SG-7 Complete kit.
virtually any signals, from voltmeters to audio VU meters to audio power amps to SWR
scambled communication system over the
different types of radios are built,
70. Add our case set for
S$8-70 and case set CS-1 Crystal set kit ............... $19.95
A “central-office” quality crystal controlled decoder is used allowing rapid and reliable
Time is split up into four 5 second blocks which can be played separately or

digital multimeter. Two pushbutton ranges for high
assure proper accuracy of your kit! Active filters and switchi

LC-1 LC meter kit

resolution readings

an accurate LC meter. For a pro look, add our matching case set.
$34.95

L-C METER
Measure inductors from 10 uH-10mH and capacitors from 2 pF-2uF with high accuracy by connecting the LC-1 to any

large moving object. Operates at 2.6 GHz with up to 1/4 mile range. LED
digital readout displays speed in miles per hour, kilometers per hour or
feet per second! Earphone output allows for listening to actual Doppler
' 1 shift. Uses two 1-Ib coffee cans for antenna (not incl ) and runs on 12
STEREO PEAK HOLD BARGRAPH
Finally a dual LED bar graph with a peak hold display! Bar graph displays are neat and eye
catching but their speed is their downfall - they just can't capture the peaks. Our kit is like
two units in one, a fast display to show the signal and a long persistance display to capture
meters. Complete intructions for easy hook-up to most any device. Add our matching case
set for a sharp looking unit.
PH-14 Dual Linear bargraph kit..........$39.95 PH-15 Dual Log bargraph kit ..$39.95
PH-16 Dual Semi-Log bargraph kit....$39.95 CPH Matching case set ..........$14.95
CRYST
27-Ys][e]
phone or radio. Latest 3rd generation IC is
used for fantastic audio quality - equivalent
to over 30 op-amps and mixers! Crystal
controlled for crystal clear sound with a built- including standard AM broadcast,
shortwave and even WW || foxhole
style. To compare modern semicon-
acy ductor detectors, we include a diode for
a fine professional finish.
$8-70 Scrambler /descramblerkit ....$39.95
TOUCH-TONE DECODER
Grab Touch-Tone numbers right off the air, phone or tape. A simple hook-up to any radio
speaker or phone line is all that is required to instantly decipher touch-tone phone
numbers or codes. A 256 digit memory stores decoded numbers and keeps its memory
of numbers at up to 20 digits per second! For a professionally finished look,
add our matching case set. Start cracking those secret codes tomorrow with the Tone
Grabber!
TG-1 Tone Grabber kit............$99.95 CTG Matching case set
ded for longer An LED display shows message location and
current mode for easy operation. Nifty built-in interfaces allow simple connection to
transmitters for automatic keying when the PTT is initially closed or after it is
You can even loop your rig's mike through the Chatterbox. For contest or

and we even give you s to
ing supplies require critical values, no one should be without

(o] Mot 1 - Fe———

MOTOR CONTROLL

driver features pulse width modulation control

for a professional assembly.
"0 SMD-1 Stepper kit
*’CSMD SMD-1 case

Control the speed and direction of any motor. Use our SMD-1 for those nice steppers you
see surplus, and our MSC-1 for DC motors. The stepper driver features variable speed, half
step rotation, direction and power down mode, can drive most any stepper motor. Our DC

allowing full motor torque even at
low speeds and. can drive motors up to 50 VDC @ 10 Amps! Add our case set

...$24.95 MSC-1 DC motor kit.......
..$14.95 CMSC MSC-1 case.

ER

ORDERS CALL 1-800-4 HOBBY KITS (446-22

d Dr. Ni-Cad with case
VDC. Easy to build—all microwave circuitry is PC stripline. ABS plastic
case with speedy graphics for a professional look. A very useful and full-

peaks, similar units go for hundreds of bucks! We offer 3 models: Linear for general use,

Semi-Log for audio VU meters, and Log for power displays. Dual - for stereo! - 10 segment

SPEECH SCRAMBLER
Descramble most scramble systems heard
Relive the radio past with a crystal set
like your grandfather built. Uses genuine
in 2 watt audio amp for direct radio hook-up.
For scramble systems, each user has a unit
comparison. No soldering required and
we even give antenna ideas. Radio for
even in the event of power loss. An 8 digit LED display allows you to scroll through the
memory bank to examine numbers. To make it easy to pick out number groups or codes,
TG-1WT Fully assembled TG-1 and case .
DIGITAL VOICE RECORDER
fun use, the CB-1 can drive an extemal speaker. Includes a built-in electret mike.
For that finishing touch, add our matching case set.

..$14.95

SPEED RADAR
of-fun kit.
$99.95

multi-colored LED display for snazzy, eye grabbing display and easily set ranges for
on your scanner radio or set up your own

Galena crystal and catwhisker. Several
for full duplex ogranon. Communicate in

i with the

free, get it now before Clinton taxes it!
a “dash” is inserted between sets of digits that were decoded more than 2 seconds apart.
Cl digital voice storage unit will record your message of up to 20 seconds.
CB-1 Voice recorder kit ..$59.95 CCB Matching case set ....

)5) ORDERS ONLY
TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555

Write in 167 on Reader Service Card.

CAN A hidden computer beat a casino?
You've seen them on network TV. Now get
the ACTUAL SCHEMATICS to EASILY
build your own! Beautiful 38 PAGE manual
will give you every detail! For informational
purposes only. $12. WCN, 3283
Belvedere, Riverside, CA 92507.

BUILD IT yourself. Dog bark inhibitor,
car/trailer alignment device, power anten-
na saver. Please send $3 for catalog to
Cintron, PO Box 0015, Roseville, Ml
48066-0015.

LISTENING DEVICE, uses acoustic reso-
nance Organ Pipe principle. Incredible
range. Much more sensitive and noise
eliminating than cumbersome parabolic
dishes. Can be made from aluminum or
even lighter PVC tubing. Plans or kits.
Send SASE for info and prices. Sunset
Technical Services, 5917 Oak Ave., Suite
333, Temple City, CA 91780.

VHF POWER AMPLIFIER

BROADCAST FARTHER! 75-110 MHz
amplifier connects to stereo transmitters
Produces 15-20 watt signal. Requires 50
150MW drive. Complete plans with pari
source information and antenna designs
only $14 + $2 S&H. Visa, MC. PROGRES:
SIVE CONCEPTS, 1434 North Mills Ave
Claremont, CA 91711, 909-626-4969.

280,000 VOLT RESONANT INDUCTION
COIL! Generate sparks so HOT it resem
bles Thick Purple High-Voltage Fire
Unique high wattage H-bridge resonan
tank circuit drives ignition coils into self:
resonance creating screaming loud Bi-pha
sic electrical flame! Special Precaution
Required. Easy-to-Make. Unbelievabl¢
Coil Energizer Plans $9.95, Science Plar
Catalog $1. B&L SCIENTIFIC, Bo»
1054NVK, Duvall, WA 98019.

EXTRACTION, RECOVERY and refining
gold from scrap electronics. Bool
describes how to inexpensively recove
and refine scrap gold on a small scale
$35. Michael Young, PO Box 145
Newville, AL 36353.

NI-CAD ZAPPER can rejuvenate thos:
unrechargeable NI-CAD batteries
Instructions, schematic and parts list t
construct NI-CAD ZAPPER: $5. TEN
TRONIX, 3605 Broken Arrow, Coeu
d'Alene, ID 83814.




FISH ZAPPER. Proven theory and plans
on this device that temporarily stuns fish
and lets them float to the surface. Cost
under $30 to build from common compo-
nents. Sold for educational purposes only.
Only $20 postpaid. Credit cards okay.
Write, or Fax 501-223-9406. Software
City, PO Box 230186, Little Rock, AR
72221.

MANUALS — SCHEMATICS

WANTED
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SCHEMATIC ON old copier model Olivetti
Copia 1450. Also, test equipment for sale
such as oscilloscopes, RF meters, imped-
ance bridges, signal generators, audio to
gigahertz, avionic test sets. List sent on
request. Gene Jones, Rt 2, Box 58B,
Anadarko, OK 73005. 405-247-3480.

WANTED: COLLINS Radio Company liter-
ature. Jim Stitzinger, 805-259-2011, FAX
805-259-3830.

WANTED INFORMATION and schematics
on ELECTRONIC SPEEDOMETERS for
American and Foreign automobiles. Top
dollar paid for information about Lincoln
Town-car 1990-1995. Please call 718-463-
8746 or beep 917-249-3338.

MILITARY COMPONENTS wanted.
Capacitors, resistors, diodes, transistors,
semiconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

WANTED: SCHEMATIC diagram and rec-
tifier for a Heathkit Model MM-1 VOM,
Hiram Osorio-NP4T. PO Box 1381, Cidra,
PR 00739. 809-875-2848.

SHARP VC-6846UB JVC HR-D120U
need complete service manuals for above
VCRs will pay full price. Ernie, 603-774-
4254.

WANT COPY of schematic wiring diagram
for programmable 10 channel Regency
desk scanners; Model M100 and Model
Z10. Will pay copy amd mailing expenses.
Thank you. Send to: Adam Kol, Box 613,
Troy, Ml 48099.

SERVICE MANUALS/schematics for
Millivac Instruments MV 928A, RF millivolt
meter and Markson Science 4402,
ElectroMark analyzer. Will pay copy cost.
W6VQT, 213-851-2786, FAX: 213-851-
4154,

NEEDED: SERVICE manual and schemat-
ics for C.ITOH C1-4 laser printer. Also
parts list copy okay. Jim Evans, 5922
Henry, Muskegon, M| 49441. 616-798-
4285.

NEED MANUALS and information for STS
MBS-SR block receiver, STS MBS-AA
actuator and Miacom Videocypher ||
2000E. Send information to: Camp, PO
Box 589, Keithville, LA 71047-7958.

WANTED: SAMS Photofact CB Radio
Series books. 405-447-5689, 405-360-
6817.

WANTED: INFORMATION and schemat-
ics for building a radar jamming device
covering the X, K, and Ka radar bands.
Also information on a device to protect
from laser speed guns. Bruce Suydam,
125 Ocean Avenue, Lynbrook, NY 11563.
Phone 516-887-9811.

VINTAGE SERVICE data from 1923 to
present. A.G. Tannenbaum, Box 386,
Ambler, PA 19002. 215-540-8055, FAX
215-540-8327.

MANUALS WANTED for amateur, audio,
test equipment, TV, VCR. A.G.
Tannenbaum, Box 386, Ambler, PA
19002. 215-540-8055, FAX 215-540-8327.

WANTED: TEST EQUIPMENT SERVICE
MANUALS! For late model Hewlett-
Packard, Tektronix, Fluke, Wavetek, ESI
test equipment. Pepper Systems: 214-353-
0257; 214-902-9511 FAX.

MISCELLANEOUS

ELECTRONICS FOR SALE
160

WIN AT Slots, Guaranteed! Quality
reconditioned Japanese Casino Slot
Machines. Latest technology. Under $500.
Send SASE to Fred Franklin, 3621 Marine
Rd., Toledo, OH 43609for info. and prices.
Or enclose $2 for color photos of available
machines. Phone 419-241-8005.

ELECTRONIC ASSEMBLY MACHINERY.
We buy and sell assembly machinery
including solder machines and board
cleaners, insertion machines and lead for-
mers. Petlock Inc., Rialto, CA. 909-877-
8900, FAX 909-877-8902.

RADAR GUNS: MPH Industries, model K-
55 displays your speed & target speed.
Comes w/case & instructions. Only $250,
1-800-539-2859.

RADAR/JAMMER. This new jammer
works at any distance 100% of the time.
We guarantee it! Dealers welcome. Call 1-
800-671-8117 for a brochure. To order,
write: BLUE MOON GADGETS, 6059
Allentown Blvd. #608, Harrisburg, PA
17112-0992. Visa/MC.

VOICE CHANGER board! Fully assembled
and tested! Not a kit! 16 levels of change,
many applications! $39.95 + $4 (S&H) US
funds! PARSEC Electronics, PO Box
34594, Phoenix, AZ 85067.

CHARGE SEALED GELLED BATTERIES
from low tech chargers with safety.
Adapter provides adjustable voltage for 12,
24, or 36 volt systems at currents to 30
amperes for fork lifts, golf carts, scrubbers,
etc. Call, write or fax SOLMATE® Solar
Products, 11648 Manor Road, Glen Arm,
MD 21057. 410-661-9880.

TUBES, NEW, unused. Send self-
addressed, stamped envelope for list. Fala
Electronics, Box 1376-3, Milwaukee, WI
53201.

BLACK FEATHER ELECTRONICS

ELIMINATES
ADVERSE

EFFECTS OF

VIDEO

COPY-

GUARDS!

State-of-the-art circuitry restores original (master) quality to
all video tapes. Allows for flawless viewing of all prere-
corded video's whether rented, purchased or produced at
home (even copy-protected tapes),for your personal home
use. Unique auto Sync Boost feature eliminates horizontal
instability and restores tapes to broadcast

quality. Noise Reduction Circuit filters out the

“snow” and other annoying interference.
Compatible with all VCRs and T.V.s.
Includes AC adapter.

X

CATAVC1 $49.95 cach

STEPPER MOTOR CONTROLLER KIT

This kit allows you to
adjust the speed
and direction of a
stepper motor. You
can move the motor
in one step incre-
ments or fotate it at
a constant speed.
There are a set of E
visual indicators that show the sequence of motor. Includes
stepper motor, pc board, parts and instructions.

CAT#SMK-1 $25.00 cach

FM WIRELESS MIKE KIT

(12Vdc power source not includ.)

POWERFUL
9 stage, wire-
less mike kit
transmits over
Smile(upto1
Km in the
open) Tunable
to the upper
part of FM broadcast band. Circuit does require
the ability to “Tweak” RF circuits by stretching or compressing
coils. With mike and 9V battery clip. Operates from 6-12V DC.
975" x.625"x 5" WT .06 CAT#M32 $10.95 cach

EMERGENCY LIGHT

THE AMAZING EMERGENCY LIGHT!

7

VIDEO CLARIFIER

TELEPHONE TRANSMITTER KIT

JUST LIFT THE HANDSET!

ULTRA-MINI FM RADIO

Fit an entire
orchestra in
the palm of
your hand
and still
have room for the concert tickets with this Mini FM Radio
that has an incredible sound. Features on/off button, seek
button and reset button. Includes battery. If this isn't the
world's smallest, it's close to it. But the sharp, clear sound
that comes out will make you _ think you have a jam box.
Black.

CAT#M1 $10.95 cach

LASER POINTER

S5mW LASER POINTER!

Make a point with your laser pointer.
Pointers are the most effective way to
demonstrate your drawings, schematics,
presentation, and charts. Just press and
point! The beam shoots out across the
room and puts a red dot on the wall up
to 350 feet away. Operates on 2AAA
batteries (included). wt. 2.30z, wave-
length 670nm/5mW output. Measures:
.5" diameter x 5.75" L

CATHP1 $39.99 cach

9V DC FM TRANSMITTER KIT

POWERFUL HI-8 120 MINUTE
FM  transmitter. VIDEO CASSETTE
Transmits %ve_uoo TAPES (used)
meters in building

and over 500 I e
meters  outside e e p{ayed
using 95 or 5 only a few‘ times.
wavelength of wire. Made by a major brand

Transmits to the =

upper part of FM broadcast band (100-108MHz). Circuit
requires the ability to “Tweak” RF circuits. Operates on 9V DC.
1.75"x.75"x 375" WT .05 CATHMIE $9.95 each

3 1/2 DIGIT PANEL METER

SUPER VHS VIDEO TAPES

CAMCORDER VIDEO TAPES

name manufacturer.
Professional series metal
tapes. Includes plastic
jewel box.

STROBE KIT

This kit allows you to vary the rate of

This meter has many
useful applications
such as Voltmeter,
Thermometer, Db
Meter, Watt Meter,
Current Meter,
Capacitance Meter,
Lux Meter and LCR
Meter. Features include: 200mV full scale input sensitivity,
single 9VDC operation and decimal point selectable. In addi-
tion, it has 13mm figure height, automatic polarity indication,
guaranteed zero reading for 0 volt input and high input
impedance (>IOOM ohms). Specifications: Max input 199.9mV
DC-Max. Display: 1999 counts (3-1/2 digits). Measuring method:
Dual slope integration A-D converter system, plus many other
features. CAT#M-1 $9.95 cach

SUPER VHS
PRO VIDEO
TAPES
Name brand
S-VHS tapes,
T-120.  These
tapes were used | A S
for a brief period, then bulk erased. The record tabs have
been broken out, so you will need to cover the notch with a
bit of tape, but they are a great deal at a fraction of
the “New” price!

CAT#5:VHS $3.00 cach - 10 for 28.00

100 for 251

NOTE: Other tapes available.
CAT#CCT-1 $3.00 cach
10 or more - 2.80 cach

Black Feather

Never ever needs batteries! This waterproof unit is
powered by pumping the handle-this action
moves a flywheel which activates a dynamo. The
dynamo produces a DC voltage and current that
powers the light. Great for the car, home and boat.
Never be without a light when the power goes out
due to earthquakes, floods or other disasters
Operates when completely submerged in water.
The dynamo can be stripped out for experimenta-
tion. —~

CAT#
EL-1

$9.95
cach

Write in 168

Phone line powered and activated when handset
is lifted. Uses phone wires for antenna. Transmits
over short distance (100ft) to the lower part of FM
broadcast band (90-95MHz). Circuit does not
require the & g %

ability to
“Tweak” RF
circuits.
WT.06

CAT #fM-16
$9.95
each

ALL TOLL

on Reader Service Card.

strobe flashes 60 to 120 flashes per
minute. Operating voltage is adjustable
depending on how you wire the kit. It
will work on 4.5, 6 and 12 VDC. Includes
pe board, parts and instructions.

CATHSIK1 $7.50 cach

FREE! 1-

AVAVAVAVAVAVA

Electronic Components, Supplies, Parts & Kits
645 Temple Avenue #7 A Long Beach A CA 90814
Local Phone Number (310) 434-5641
Hours: Monday — Friday 9 a.m. to 5 p.m. (Pacific Time)

California residence must include sales tax by county:
7250r7.50r7.75 0r 8.25 or 8.5

Check, Money Order, VISA or MasterCard.

Shipping in USA > $4.00

NO C.0.D.S. - Do not send cash.

00-526-3717

Nut; & Volts Magazine/October 1995

PLEASE NOTE...We Are Not Responsible For Printing
Errors, Quantities Are Limited, Prices Are Subject to
Change Without Notice, Some Pictures May Vary From
the Actual Item, Store Prices May Vary from Catalog
Prices, Quantity Pricing is Subject to Fraight
Considerations
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R MR Lt
Learn

MICROCONTROLLERS
EMBEDDED SYSTEMS
and PROGRAMMING

with the New AEs 10

The AES-10... a complete
learning system,

a complete

embedded control
system. Extensi
manuals guide you
through your 8051
development project.
Assembly, BASIC, and C
programmable. All hardware

details, complete schematics. Leam to program the
LCD, keypad, digital and analog I/Os . The entire board
is software reconfigurable for your applications.
Everything you need, nothing extra required.

80C32 Computer/Microcontroller board with: I

* 32K Byte ROM , 32K Byte RAM * 2 by 16
Liquid Crystal Display * 4 by 5 Keypad * Two
serial ports * 5 interrupt sources * 3 timers

* A/D, D/A, PWM and digital I/O  Built in
Logic Probe * Power supply (can also be battery
operated) * Extended Intel BASIC and AES
Monitor in ROM ¢ RS-232 cable to connect to
PC for programming * 8051/52 DOS Cross
Assembler * Program disks with well
documented examples * User’s Manual,
Language Manual, and Text (over 400 pages).

AES-10 $285 Free Info Pack
Money Back M/C Visa
Guarantee 714 - 550-8094
cALL Fax 714 - 550-9941

1-800-730-3232 %«

970 West 17th Street, Santa Ana, California 92706, USA

DRILL MACHINE. Computer controlled X-
Y-Z table for printed circuit board drilling.
Affordable and not a kit. Also electronic
project kits. Call 203-653-4278 or write for
catalog. CBBI, PO Box 222, North Granby,
CT 06060.

"

SOLAR-POWERED FAN HAT. Baseball
type hat with solar powered fan. Great for
sports fans, golfers, etc. Available in red or
blue. $19 plus $2.00 shipping. CA resi-
dents add 7.75% sales tax.
Visa/MC/Disc/Amex OK. H.T. Orr
Computer Supplies, 249 Juanita Way,
Placentia, CA 92670. 714-528-9822, 1-
800-377-2023, FAX 714-993-6216.

ELECTRON TUBES wanted. Cash for all
types. Daily Electronics, Suite B-6, 10914
NE 39th St., Vancouver, WA 98682. 206-
896-8856, 800-346-6667.

BUYING GENUINE UNMODIFIED
TOCOM, SCIENTIFIC ATLANTA 8536s,
8550s, 8580s, 8590s, and 8600s. Genuine
unmodified JERROLD DPV and DPBB.
PIONEERS, all, and Zeniths, all. Any
quantity. Top $$$ paid. Contact National
Cable Brokers, Plymouth, IN. Phone 219-
935-4128.

CNC BUILDERS: Stepper motors,
machines, linear rails, several sizes of
stepper motors, some servo motors and
misc. drivers. Industrial equipment
removals. Price list. Jim DuBois, 330 State
Road 101, Amherst, NH 03031. 603-673-
3645.

LOW-COST AUTOMATIC wire & tubing
measure/cut machine, the Model PMC-110
by Red Line Mfg., Co. 314-831-3014. FAX
314-831-3927.

FOR SALE items list here. Big discount
from suggested retail price. Telephones,
recording answering machine, color TV,
coaxial cable assemblies, modular tele-
phone, connectors, and accessories. Slot
machines, quality, cleaned, refurbished.
Watches, computers, OEM 14" VGA moni-
tor, OEM 9" color SVGA monitor. Nema
Keyboards, Microsoft mice and industrial
rat-trak. Alex Mastin (Ent), PO Box 8802,
Canton, OH 44711-8802.

HIGH QUALITY TOOLS AND STAIN-
LESS STEEL HARDWARE. European
and American, electronic soldering sta-
tions, screwdrivers, nutdrivers, pliers, hex
keys, balldrivers, and more! Free catalog.
Robert Mink Import-Export, Box 6437V,
Fair Haven, NJ 07704. Telephone or FAX
908-758-8388.

DID YOU KNOW that old personal com-
puters, monitors, modems, electronic cash
registers, and even old calculators contain
valuable IC chips that are plated with pure
gold! My “Big Color Photo” (8" x 10”)
shows over 25 of the most common gold
plated IC Chips and the price | will pay for
them. Chips are shown actual size. The
price of gold keeps climbing higher and
higher and is making it worthwhile to tear
apart old equipment. To order “The Big
Photo” send $15 to Jim Sciuto, Box 128,
Methuen, MA 01844.

ISI| THERMAL IMAGING SYSTEM camera
w/IS| 50mm lens, Hitatchi viewfinder, Sony
AC/DC video recorder, Sony AC power
adaptor & 2 batteries and Anvil case 28" x
17" x 15”. Like new. Call Peter or John
909-944-8096.

ELECTRON TUBE SPECIALISTS.
Extensive inventory of all types. Scottco
Electronics, 3390 Commercial Ave.,
Northbrook, IL 60062. 708-498-2352, FAX:
708-564-3008.

LEXAN OVERLAYS Custom Designed to
your specifications. Any type of equipment
all shapes. Professionally manufactured
with peel off adhesive back. 100s of uses.
Prototyping, replacement of old worn over-
lays, projects. New low cost process.
Starting at $36 for full color 8.5” x 11”
sheet. Smaller sizes available. Larger
sizes also available in single sheets.
1000s of colors and configurations avail-
able. For samples and information contact:
C-TEK, (Compu-Technical Printing
Services) at 214-335-4964 or write to us
at: C-TEK, PO Box 1413, Frisco, TX
75034 or through E-Mail
73544.2225@compuserve.com.

EQUIPMENT CABINETS/racks (2) ea. 60°h
x 48w x 32"d $200 ea. (1) 60"h x 24"w x
32"d $100. All have casters and doors on
sides and back. Very good condition. For
infor or photo call, 901-642-6820.

NEURO-PSI/REM machine, endless pat-
terns, FASTER SLEEP, relaxation, build
for $40, plans $10 MO, TRON-X NPR, Box
710742, Santee, CA 92072-0742.

FOR SALE: KLM 10-30MHz 7el log peri-
odic, cost $1,000, sell $500 or trade?
John, 2175 Wagner Dr., Caro, Ml 48723.
517-673-4312. WABCKT.

cable

CNOICE

14555 Ventura Blvd.
Sherman Oaks

800-404-0436
DON'T GET BOXED IN

eive your custom-progranune’dﬂ ’
1 unit individually on-site.

Southern California!

Tired of renting a second-rate cable box?

NOW YOU HAVE A CHOICE!
GABLE GHOIGE—DON'T GET BOXED IN!

limited offer—special intro rate of $99; normally retails for $249

s
T v

\]
4

From Santa Barbara to San Diego, begin
saving today. Call 800-644-6682 for details
on starting your own Cable Choice franchise.

“Cable Choice is the answer |'ve
been looking for. Watching my old
TV has never been better, and

I've saved lots of money!”
—pPhil Brown, Glendale, Calif.

o RCA DirecTV mini-dish

® full line of cable accessories
* remotes for every converfer
* splitters, connectors & more!
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Breadboardin
.«A"Half-D

So\'ée‘(\e

ven with the advent of
software simulation bread-
boards, “real” hands-on
breadboarding is very
much alive and well. But,
there are so many meth-
ods to choose from, how’s
the hobbyist and technician to know
where to begin?

In this article, we will illustrate and
summarize the characteristics of six
popular breadboarding approaches.
Starting with (1) Cut-Slash-and-Hook, a
tried and true technique for connecting
heavy-duty components; we'll then pro-
ceed to (2) Solderless Circuit Board;
(3) Wire Wrap; (4) Universal Printed
Circuit Board; (5) Electronic Network
Designer (END); and (6) Surface
Mount Component Breadboarding.

After completing this article, you
will understand today’s breadboarding
and how to select which method, or
combination of methods, is appropriate
for turning a particular design into a
working circuit.

Breadboarding, a circuit assembly
system that allows components and
interconnections to be assembled and
changed in their design stage easily, has
been going on at least since the early
Atwater Kent radios were assembled on
actual breadboards, using nails and bare
wire, back in the 1920s. Today, nails,
though not wires, are out.
Breadboarding itself, however, is still
very much in — with a host of methods
that we will examine in a moment.

Before we get started though, it is
important to remember two points:
First, there is no right or wrong proce-
dure; one particular technique is not
necessarily better than any other.
Which one you choose depends on the
type of circuit you are building. Second,
you may combine different methods to
meet particular needs. This is often
done with the wire-wrapping and uni-
versal printed circuit board approaches,
for example.

Cut-Slash-and-Hook (CSH):
Tried and True

CSH has been around for decades
and is used at the breadboarding, pro-
totyping, and production stages. In fact,
there was a time not that long ago,

sh-a“d‘“°°k

Wire Wrap

ozen

by Ronald Reis

Electronic Network Designer

0

Uaiverstaut 'et Board

when the only way to build
anything in electronics
required cut-slash-and-hook,
or what is generally referred to
as point-to-point wiring. Today,
CSH is used at the breadboard-
ing stage only with circuits
requiring large amounts of cur-
rent, such as big power sup-
plies and audio amplifiers. In
such cases, it is a method that
still offers many
advantages.

With CSH, you
take a piece of
wire, cut it to
length, strip it on
both ends, and
hook it around a

g.in the 1990s:
Ways,,

terminal post

regular  inter-
vals, 0.10"
apart.  Some
boards  have

number and let-
ter designations
for each column
and row of
holes to aid in
component lead
and wire place-
ment.

Each hole
has a tiny metal
lug inside. The
lugs are connected
underneath in small and
large groups. The usual pat-
tem is to connect five lugs in a ver-

before soldering. The same thing
is done with component leads,
but of course the lead is not
stripped of insulation.

Using the CSH method, ter-
minal strips or push-in terminals
are attached at various locations
to a breadboard material usually
made of perforated phenolic
(plastic) 1/16" or 3/32" thick
(Figure 1). The terminals either
are fastened with screw and nut
or pressed into place. A wire or
component lead is then simply
hooked around the terminal and
soldered in place.

Electronic components too
heavy or bulky to tie directly to a

terminal can be screwed or
strapped down onto the breadboard.
Wire of almost any gauge is then used
to connect the component terminals to
the terminal strip.

The CSH method of breadboarding
still has a number of things going for it.
It's easy to do, and the skills required to
perform cut-slash-and-hook are quickly
learned. However, the CSH technique
has some major drawbacks, too. It is
very time consuming, it takes up a great
deal of space, and with CSH it is difficult
to change things. But perhaps the
biggest disadvantage of all has to do
with compatibility. The CSH procedure
of breadboarding is totally unsuitable
for the assembly of many modern elec-
tronic circuits, especially those using
integrated circuits. Digital and many

analog circuits simply cannot be bread-
boarded with this method.

Solderless Circuit Boards:
Breadboarding Modern
Circuits

A method that was actually
designed with today’s through-hole IC
technology in mind has been around for
some time now. Known by the generic
term, solderless circuit board, it is made
up of a plastic breadboard with hun-
dreds of holes in it (Figure 2). The
boards come in many different sizes,
1/4" x 2" x 5" being the most popular.
They can be snapped or butted together
to increase the working surface. The
holes are placed in a rectangular grid at

tical column of small groups and 25 to
40 or more lugs in large horizontal
groups known as buses.

The system works like this: Two or
more component leads or wires inserted
in the same group are “shorted” togeth-
er by the lug-connecting strip under-
neath. The wire (or component lead) can
usually be pushed in or pulled out with
your fingers, although needle nose pliers
are handy.

One important feature of every sol-
derless circuit board, regardless of the
manufacturer, is the center channel.
Integrated circuits are straddled across
the channel so that one row of IC pins
does not “short” to the row on the oppo-
site side.

In addition to the solderless circuit
Nuts & Volts Magazine/October 1995 109



secure connections.

Like all breadboarding sys-
tems, wire wrapping does have
one or two disadvantages. Wire
wrapping materials tend to be a
bit expensive. Furthermore, the
process is time-consuming,
especially when compared with
breadboarding on solderless cir-
cuit board. But if you are looking
for a stable, more or less solder-
less circuit construction method
compatible with today’s compo-
nents, then wire wrapping should
definitely be given a try.

board itself, the only other material used
with the system is hook-up wire. You
can buy a kit of pre-cut, pre-stripped,
single-strand 22 gauge wire from a
number of distributors. Or, you can use
commonly available 22 to 30 gauge
telephone wire and do the cutting and
stripping yourself.

The advantages of breadboarding
with solderless circuit board are numer-
ous: it's a great time-saver; circuit
changes are quick and easy; you can
use components over and over again;
and everything is laid out in front of you.

In all fairess, there are a few disad-
vantages that should be mentioned.
Some technicians, who do a great deal
of radio frequency work, point out that
their circuits need large amounts of
shielding, which is difficult to create with
this type of breadboard. And, of course,
the circuit assembly itself can be some-
what flimsy. You do have to be careful
how you handle the finished bread-
board. Yet, when you compare the
important advantages against these lim-
ited drawbacks, you quickly see that sol-
derless circuit board makes for an ideal
breadboarding approach to be used
with modern electronic circuits.

Wire Wrap: Twisting the
Night Away

Wire wrapping is a breadboarding
method that is not only compatible with
modern electronic circuits, but also
g;ovides a strong and secure bond

tween components — without the use
of solder. Although circuit construction
110  October 1995/Nuts & Volts Magazine

is not as fast as that with solderless cir-
cuit board, wire wrapping takes consid-
erably less time than would be required
to design and produce a dedicated
printed circuit board.

In the wire-wrap technique, con-
nections are made by simply wrapping
wire ends around rectangular or square
terminals. The key is to use terminals
with right-angle corners. Using a special
(though inexpensive) wrapping tool
(Figure 3A), you tightly wrap a piece of
28 or 30 gauge wire around a terminal
six to eight times (Figure 3B). The wire
“bites” into the corners of the terminal,
and the two materials are actually “weld-
ed” together to form a solid connection.
The connection is even better than sol-
der because no cold joints are possible.
Unwrapping is as easy as wrapping. Just
twist the tool in the direction opposite to
that when wrapping the wire.

In addition to the wire wrap tool, to
do wire wrapping you are going to need
perforated phenolic board with holes
spaced 0.1" apart. Into these holes will
go wire-wrap IC sockets and various
wire-wrap posts. The sockets have long
rectangular pins to take two or three lev-
els of wrapped wire. The posts. are
square throughout their length and have
a trifurcated clip on the top. Electronic
components with round leads are sol-
dered to the clip, and the posts are
joined by wire wrapping. Remember,
you cannot wire-wrap round compo-
nent leads.

Another approach to handling small
components, such as transistors, low-
wattage resistors, and disc capacitors, is

to solder them directly to a parts carri-
er, or header. The header is pressed
into a wire-wrap IC socket, which is then
wrapped in the usual way to make the
circuit interconnections.

When wire wrapping, you can’t use
just any wire; it has to be 28 or 30
gauge, bare or insulated, and if insulat-
ed, stripped back on both ends. The
wire comes in either rolls or pre-
cut/pre-stripped lengths. Many colors
are available, the most popular being
red, blue, white, black, and yellow.

Wire wrapping has the advantage
that, like the solderless circuit board
method, it is compatible with modern
circuits. But unlike the latter, this circuit
construction method results in solid,

Universal Printed Circuit
Boards

Universal printed circuit boards are
not what you might think. They are actu-
ally more like a wire-wrap board than a
printed circuit board and are designed
to make wire wrapping more conve-
nient. Why they are called universal
printed circuit boards nobody seems to
have quite figured out.

Universal printed circuit board is
basically wire-wrap board in which rings
of tinned copper surround holes on one
side of the board (Figure 4). On some
boards, strips of copper tie two or more
holes together. Also included are bus
strips, which can run the entire length



of the board, at the edges, or anywhere
in the center. Even boards with odd-
shaped patterns are available, where
holes are connected with copper strips
in various square, triangular, or rectan-
gular configurations. The variety is end-
less.

The purpose of adding all this cop-
per to an otherwise “clean” perforated
phenolic board is two-fold.. First, the
individual copper pads allow for solder-
ing wire-wrap sockets and terminals in
place. Just a dab of solder and the pins
and posts are secure. Second, the multi-
pad connections can be used to tie com-
ponents together. In some cases, you
don’t even need wire-wrap terminals.
Justinsert the component leads from the
plain side of the board and solder them
to the common pads (Figure 4). Bus
strips, of course, allow you to connect

many wires and
component
leads to a widely
used common
circuit point.

Electronic
Network
Designer

(END)

Wouldn'tit be
great if there
was a way to
combine  the
advantages of
solderless cir-
cuit board and
universal printed circuit board in a single
product? Well, such a device does exist,
having been developed by Platform
Systems, Inc., of Calgary, Canada (403-
245-2755). Known as the Electronic
Network Designer (END), it fuses the
quick assembly and easy exchange of
components exemplified by solderless
circuit board with the ruggedness and
dependability of a universal printed cir-
cuit board. Using the END product not
only saves breadboarding time, but elim-
inates wiring errors that inevitably crop
up when redoing a circuit that was first
assembled on solderless circuit board
then reconfigured on a universal printed
circuit board.

The END consists of an aluminum
frame which places a thin circuit board
over a solderless circuit board-like matrix
(Figure 5). Components are inserted
through the circuit board into the sockets
of the solderless circuit board-matrix.
The circuit board is thin enough that
short leaded components such as inte-
grated circuits and SIP resistor packages
fit snugly into the matrix pins. The circuit
is prototyped as per usual.

When the design is complete, the
designer can tidy up the wiring and make
minor changes. Next, the cover is closed
and the case is then flipped upside down.
The bottom panel is lifted up freeing the
components from the socket pins and
exposing the component leads for sol-
dering. Diced conductive foam holds the
components in place for soldering.
When complete, the tested and soldered
board is removed from the frame.

As you can see, the END system
takes breadboarding one step further, to
true circuit prototyping.

Surface Mount Component
Breadboarding

Of the five breadboarding approach-
es discussed so far, four are clearly out of
the question when it comes to working
with tiny, rice-grain size surface mount
components. There is simply no way you
are going to breadboard a surface mount
technology (SMT) circuit using the cut-
slash-and-hook, wire wrap, universal
printed circuit board, and electronic net-
work designer methods. The only
approach that seems even remotely pos-
sible is solderless circuit board. But
remember, with SMT, you're working
with components that for the most part
have no leads. Or if they do, the leads are
not spaced or shaped “right” Clearly the
solderless circuit board technique, by
itself, isn’t going to work. Someone has
to come up with a better idea.

Fortunately, someone has! He’s Rob
Laschinski, president of Capital
Advanced Technologies, Inc., in Carol
Stream, IL (708-690-1696). His compa-
ny has developed a unique breadboard-
ing method specifically designed for sur-
face mount components. It's called
“Surfboards,” and you don’t have to be a
“Beach Boy” to appreciate how easy and
effective this approach is.

The Surfboard concept involves the
use of specially designed universal PC
boards with single in-line pins (SIPs)
spaced 0.100" apart (Figure 6). The pins
fit into a solderless circuit board. Thus, in
a sense, this method too combines the
universal PC board and solderless circuit
board concepts.

The boards themselves incorporate
foil patterns that accommodate a wide
variety of component mounting foot-
prints, both discrete and IC. Several
device sizes can be mounted on the uni-
versal foil pattern (Figure 7).

There are a number of ways to sol-
der the surface mount components to
the boards. You can hold the compo-
nents in place temporarily with ordinary
clear tape, then solder the component
terminals to the foil pads, after which you
then remove the tape. Or, you can glue
the components down, then solder as
above. Finally, you can use the tag solder
method. Here you would first flow-solder
one pad. Then, using tweezers, hold the
SMC in place and reflow the solder. You
then solder the other pad in the normal
manner. ICs are soldered in place using
any of the three methods.

Unfortunately, we do not have space
to discuss in detail how surface mount
components are attached. Perhaps that
can be the subject of a future article. In
any case, with the use of Surfboards, you
have a great way (if not the only way) to
breadboard surface mount technology
components.

There you have it — six ways to
breadboard, six ways to prove out a
design before committing to a full-blown
prototype or mass production.

As a final note, keep in mind you can
mix-and-match these methods as neces-
sary. You don’t have to commit to one
over the other. Use your creativity to pro-
duce the most effective working circuit
possible. NV

[ #160 MISC. ELECTRONICS FOR SALE cont. _|

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

HOME BREW stuff surplus pubs, tubes
free catalog sheets. SASE. Hamilton, 2932
Ross Clark Circle #208, Dothan, AL
36301.

RADAR LASER JAMMER COMBO
PHAZER jams all police radar. 100% legal.
No more tickets or they’re paid for! 3-yr
warranty. 30-day money back guarantee,
$197.95 complete. MO/Visa/MC/COD.
Kortesis Marketing, Box 460543, Aurora,
CO 80046. 303-699-6660.

PLOTTER, HP 7475A, 6 colors, does 8-
1/2" x 11 & 11 x 17", works with Windows,
AutoCAD, other drawing programs, cable,
disk & instructions. $195. Others avail.
615-457-5253, 703-525-0468.

RADIO SHACK catalog merchandise, all
working condition, save 50-60% from
catalog price. Everything from phones,
Ans. mach., alarms, radios, games,
CBs, Walkman, etc. Computer systems
at wholesale made to order, portable
video frame grabbers (1024 x 768).
Please call or fax for information: 215-
657-3119. Write: MEM Electronics, 3119
Burn Brae Drive, Dresher, PA 19025.

N — B
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call TOLL FREE 1-800-629-“83

VCS-25 Commercial Insertion from Video Tape or Laser Disc. Fully
automatic, responds toall valid network call tones, has event logging
capability to support detailed customer billing. $ 1585.00.

VCS-20 Surveillance Camera switcher/sequencer. 8 sources to one out-
put. Adjustable cycle time and source count. $195.00

VCS-75 Channel Controller. Integrate four VCRs, two Laser Discs, and
two standby sources for fully automatic 24 hour unattended operation.
Supports blackout programming requirements. $ 2995.00.

MMCS-11 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 or via RS-232 Interface. All
inputs fully buffered, fully assembled/fested $895.00 (rack mountable).
TL-100 Four channel color organ kit. Drives 4 light sources at up to 900
Watts each. Makes excellent HOLIDAY Display. $195.00

To place an order or request detailed catalog of products and services
MasterCard/VISA accepted.

MESA, AZ

Write in 171 on Reader Service Card.

(AS SEEN IN

THIS MAGAZINE)

ED 01NAA : THE FULL SIZED ORIGINAL, 34

8 BINDING POSTS, 14 VERTICAL BUSES, VERTICAL AND
HORIZONTAL ORIENTATIONS, ACCEPTS PLCC ADAPTERS,
DOUBLE AND SINGLE PCBS AND PC CARDEDGE PCB.

CB O1AYF: HIGH QUALITY GOLD PCB, DOUBLE SIDED,

Write in 170 on Reader Service Card.

COMMUNICATIONS
SYSTEMS
LABORATORIES THE ELECTRONICS NETWORK
1-800-529-9483 DESIGNER (E.N.D.)
Multi-Media Control Systems For Home And Industry.
Custom Design And Manufacturing. THE ULTIMATE
PROTOTYPING
7 gaa N TOOL

THROUGH HOLE, 3400 PTS

CB 02BYE: VALUE PRICED PCB, TIN PLATED, SINGLE
SIDED, 3400 PTS
CB 01AYG: 31 POSITION CARDEDGE, COMPUTER CARD,
3400 PTS, DOUBLE SIDED GOLD PLATED
ED 22NDC: COMPACT END, 2154 TIE POINTS, 4 BINDING
POSTS, 11 VERTICAL BUSES, REMOVABLE COVER,
ACCEPTS CB 22BYH

: VALUE PRICED PCB, TIN PLATED, SINGLE
SIDED, COMPATIBLE WITH ED 22NDC

S|

02 PLCC ADAPTERS

CIRCUIT SPECIALISTS 800-528-1417

FAX 602-464-5824

VISA, MASTER CARD, DISCOVER, AMEX

October 1995 m



and
c sales co.

1-800-325-9465

FAX: 818-796-4875

2176 E. Colorado Blvd., Pasadena, CA 91107
Mailing Address: P.O. Box 5356, Pasadena, CA 91117-9988

| 2= <> BUY & SELL

Since 1947

POWER SUPPLIES

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

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

DC TO DC CONVERTER
INTRONICS #S1635-1. Input: 30 to 60
VDC. Output: 5V @ 4 amps = 15V @
150 mA.

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

CALL OR WRITE FOR OUR

+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

#140T. Spectrum Analyzer.

Mainframe ...........ccccceveeiiciincnuens $500.00
#8555A. Spectrum Analyzer.

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

0.8-24. GC ..... ... $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.

SOLID STATE SCOPE

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

FREE 128 PAGE CATALOG!

Write in 173 on Reader Service Card.

s All Bq ipment New
* Converters & Descramblers

D 6 Month Warranty

* 30 Day Money Back Guarantee

SA-M-80-DECODER ONLY:
= PIO-COMBO:
é . PIO-DECODER:
DIGITAL J-COMBO:
 DIGITAL J-DECODER:

 OAK DECODER:

 DECODER + PATOH

165.00
95.00
150.00
85.00
ZENITH COMBO: (RECONDITIONED)  235.00
ZENITH DECODER: (RECONDITIONED) 170.00

70,00
(AL couaos CONSIST OF TUNER, REMOTE,

COMPONENTS

“The Master
of Japanese

WE BUY
ELECTRONIC PARTS

Franchised*
Philips ECG
Distributor

1N & 2N DIODES AND
TRANSISTORS

*28A - 28K*

Stocking Distributor

Japanese and
American Semis,
Transistors, and Passives

LJ ENTERPRISES
An Elec-Cetera, Inc. Company
68 Railroad Avenue
Valley Stream, NY 11580

AN, BA, BX, CX, DM, FT, GL,
HA, IRF, IX, KA, LA, LM, M5,
MA, MB, MC, MJ, NJM, ON, PA,
PC, PS, RB, RD, RU, S, STA,
STK, TA, TC, TDA, UPC

(302) 378-3334

FAX (302) 378-3558
TOLL FREE: (800) 627-8755

Write in 174 on Reader Service Card.

SOLAR KING’S many million dollars of
solar panels in stock. Solar panels: 12” x
12" 15V, 3W, .25A, $17.95, $150/10,
$700/58, $1,350/100, 6” x 12" 15V, @
.125A, 1.5W, §$13.95, $120/10,
$1,100/100, $1,000/100, 6” x 6" 7.2V, @
.065A, .75W, $4.95, $39/10, $350/100,
$2,980/1000. Wholesale, retail, mail order.
Material running low. New solar material
coming in all the time. Many other solar
items available. Our 31st yr. Call/faxback
cat’l. 508-532-2323. BNF, 119 Foster St.,
Peabody, MA 01960. 508-532-2323.

CHEAP RECEIVERS! Motorola tone/voice
pager boards. Complete, less case.
Experiment, use for radio control, etc.
Choice of 35MHz, 43MHz, 152MHz, or
450MHz. Order part #NZ525, Wt 3 oz., $6
ea., 5 for $25 + UPS. MDM Radio, Ltd.,
7112 W. Roosevelt Rd., Oak Park, IL
60304. Tel. 708-848-4210.

FILTERS
CHANNELS ,
#2 THRU #23 20.00
CONVERTERS:
(PARENTAL LOCKOUT)
PANASONIC: 89.00
NOVA CENTURY: 79.00
VOL - CONTL: 105.00
REMOTE A/B SWITCH: 35.00
PATCHCORDS: 125
REMOTE CONTROLS:  24. 00
* ANY coMBowm-l :
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EXIDE MODEL 2030 UPS, 3 phase, 208
or 480 volt. RFS, operational, complete
with batteries, manual, and some spare
cards. Regional delivery possible.
$1,500/trade for o-scope. 517-646-8233
before 10:00pm EST.

NEW, USED, and “as is” Radio Shack
items. Software, printers, computers,
books, parts for R/C cars, etc. List $3. B.
and B. Enterprises, 208 S. Pulaski Street,
Baltimore, MD 21223. 410-566-5388.

PROTECT PC/FAX from over/under line
voltage, see “Electronics Now” article Sep.
'95. Electronic design, prototyping, screen
printing, programming. Free brochure. TDL
Electronics, POB 2015, Las Cruces, NM
88004. 505-382-8175, FAX 505-382-8810.

LORAN FOR Sale. Handheld, battery
powered, waterproof, 100 way points.
Voyager made by Micrologic. Good shape.
Great little unit. About 4 years old.
Includes manual. Works great. $75. Bob
Sparks, 318-448-3206. No collect calls,
please.

GARRARD TURNTABLE, good condition.
Collector’s item. Best offer. Telecom AC
voltmeter Hewlett Packard model 403B
excellent condition. 714-494-0072.

PACKARD 7550A plotter, three 7475A
plotters, make offer. Over 4,000 64K and
under, EPROMs offer. Over 300 new ham
microphones, offer. Ron Collect, 817-838-

3611.

PC BOARD CARBIDE DRILLS! 10 of one
size: $4.00. 50 of one size: $15.00. Add
$3.50 for S&H. Check/MO/COD only.
Sizes available: .035, .036, .041, .042,
.043, .045, .046, .047, .049 dia. While sup-
ply lasts. We also sell electronic surplus
components. Send or call for free flyer.
Hoffman Industries, 853 Dundee Ave.,
Elgin, IL 60120. Ph: 708-622-8201, Fax:
708-622-8202.

KOHLER AUTOMATIC transfer switch.
Transfers power from utility to backup gen-
erator. 208V 3/P. New $375. 40,000" #16
blue wire $12/M + frt. (10) 2-1/2" PVC LBs
$9 @ Video Floppy Recorder $125. 216-
794-9751, fax 216-794-1434. E-Mail:
75366,1540.




CONVERTERS:

Scientific Atlanta 075/175/475

WHITE-STAR ELECTRONICS

SR T S O
RegabCR-B(AB). . .. i wovop s ins
DQN-5 (2 or 3) (unmodified) .........
DRZ-3 PJ (unmodified)..............
DRX-3 PJ (unmodified). .............
REMOTE CONTROL HAND UNITS:
Jerrold Replaces: 400/450/550. . . .....
8600: On screen display. ............
Pioncer: BRIS1, 82e. L8 82 oo wh.
SHPARARONICE . -". Voo oot . s 5 5isn's va
AL ZeEnith S T0n o o Eaisiie e
We carry most remote hand units. If you don’t find the one you’re looking for, we can locate for you.
Specializing in large quantities.
HOURS: Monday thru Friday 9am to Spm Central Time. Call for FREE catalog.

TEL: 405-631-5153
FAX: 405-631-4788
20 50 100+
............ 45 39 35
............ 47 41 37
............ 45 39 35
............ 35 32 29
............ 32 30 27
20 50 100+
............ 495 450 425
............ 495 450 425
............ 700 650 625
............ 495 450 425
............ 700 650 625
............ 495 450 425
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NEW INVERTER. Exeltech pure sinewave.
24 volts in, 115 volts out, 250 watts.
Unused. $425 new; want $150. 805-965-
7838.

TONER, DRUMS, and Parts for copy
machines and laser printers. NAME-
TECHS Int’l, Tel: 708-789-0668, FAX
708-789-1045.

MODIFICATIONS FOR Kenwood TM-
733A, TH-79A, TS-850S, and ICOM-R-
71A. Send $15 each to David G. at PO
Box 82, Locust Valley, NY 11560.

ANAHEIM WIRE PRODUCTS. DISTRIBU-
TOR OF ELECTRICAL WIRE AND
CABLE since 1973. Items available from
our stock: Hook up wire, Automotive pri-
mary wire, GXL, SXL, Plenum cable,
Teflon wire, Multi-conductor cable,
Irradiated PVC, SO-CORD, Mil-Spec wire,
Building wire, Welding cable, Battery
cable, Telephone wire, Shrink tubing,
Cable ties, Connectors. If interested,
please call 1-800-626-7540, FAX: 714-
771-5043. Visa/MC.

$1,000,000 DISTRIBUTOR inventory!
Receiving tubes and loads of semiconduc-
tors and connectors, all discounted.
Special sheet SASE. Call/FAX for immedi-
ate quotes. C&H Distributing, 215 So.
George St., York, PA 17403. Phone 717-
843-7881/Fax 717-843-3875.

ELECTRIC CAR motors. Genuine GE
motors and controllers specifically
designed for EVs. Seriez and Shunt motor
systems complete with controller, acceler-
ator switch, and digital display. Discount
prices. Specification and price sheets
available. Specify series or Shunt System
and send $3 ea. or $5 for both to: DM3
Electrics, POB 14574, Scottsdale, AZ
85267-4574.

MOTOROLA 8000 handheld (brick) cellu-
lar phones in stock noew! Pre-9122
used/tested, 1 year warranty, includes 12V
battery eliminator, manual, and NAM pro-
gramming guide. Only $99.95 ea. Genuine
leather carry case only $12.95 ea. Free
priority shipping on prepaid orders. Send
check (must clear) or money order (for
immediate shipment) to COMPUTER
BROKER, 6800 Westgate, Suite 139b-
110, Austin, TX 78745. Phone 512-280-
0083. Send SASE for more info & flyer.

SAVE $$$$. “CLEAN YOUR VCR LIKE
PRO.” Easy step-by-step guide. Free clean-
ing tool. Best seller! By mail only! Act now!
Send $19.95. Don Kohl, 1 Dogwood Drive
(NV1095), Neshanic, NJ 08853 24 hr. msg.
908-369-7889.

DIGITAL 0-26 VDC Pwr Supply. 3-1/2 digit
LCD display, 0-26VDC, 1.5A, fuse protec-
tion, fan cooled, measures external volt-
age, lead clips included, $179. Send check
or money order to: Todish Industries, 1198
PCH Suite D-326, Seal Beach, CA 90740.

WANT TO Buy: ICs, military & aircraft
relays, diodes, transistors, Cannon, TRW,
Amp, Burndy Deutsch, Bendix connectors,
electronic test equipment & most compo-
nents. Hoffy Electronic Ent., 818-718-
1165, FAX 818-341-5506.

AIR PRESS, 2" to 2.5" bore, arox-1.5 to
2.00" stroke, with dual hand safety switches,
other air parts. Call Roger for details. $150
ea. 716-338-7001. Visa & MasterCard
accepted.

Asset

Used Equipment Outlet Center

Hewlett-Packard
7550 Plus 8 Pen Plotter Serial/Parallel
Interfaces $299.
3311A Function Generator
0.1Hz-1MHz $299.

Tektronix

492A-22 Portable Spectrum Analyzer
50KHz-60GHz

7L18 Spectrum Analyzer Plug-in
1.5-60GHz

$2995.
Fluke 73-1 Multimeter
w/Test Leads $65.

Retail Store Locations
& Hours:
California Retall Store
1190 Kern Ave.
Sunnyvale, CA 94086
Mon.-Sat. 10AM-6PM
Sunday 11AM-6PM
~ 488-735-8657
Washington Retall Store
281 S.W. 41st St.
Renton, WA 98055
Thursdays Only 10AM-6PM

206-251-6653

RF Directional
Wattmeters
"As-New"
Struthers Model 1219-D
5092, Frequency Range: 2MHz to
1GHz, Uses plug-in elements (3
included) 2-30. in ranges
0-50W, 0-100W, 0-500W, 0-1KW;
25-250MHz in ranges 0-10W,
0-50W, 0-100W, 0-500W;
200MHz-1GHz in ranges 0-10W,
0-50W, 0-100W, 0-500W;
VSWR < 1.08:1; Transit
Case;Type N Connectors

$199.
Visa * MasterCard

Order Desk Hours:
Mon.-Fri.
8:30AM-4:30PM

Looking for Test
Equipment Manuals?
Contact: Manuals Plus

(206) 531-8031
Fax (206) 536-1121

Limited quantities available. All items
subject to stock on hand. Ask about
warranty details. Shipping and
Handling will be added to all orders.

We Buy Used Test Equipment
(206) 251-6653 * Fax (415) 579-5777

Test Equipment

Write in 176 on Reader Service Card.

Mounts/Optics.

Your Application.

w/o Lens

Introductory Price .
* Mobile Security. De
$1 1 9-95 * Condenser Mic. £
#DC-750CX * VCR Compatible. ]

With "C" Mount

141

o Micro-Size
| CCD Cameras

"The Beretta's"

High Res. CCD in Diecast
Case. 9V Batt. Optional.

» Selection of Color & B/W Monitors.
* Selection of Lens & Options.
» Switchers/Multiplexers/Monitors

» Full Selection of B/W & Color CCD
Cameras with Many Options to Fit

A\W“"

#VP-20

Prices Subject to Change Without Notice. Prices Do Not Include Shipping.
est Wieuca Road » 300-B » Atlanta GA 30342-3251 * Order Desk: 800-752-3571 « Tech Info: 404-252-3340 * FAX: 404-252-8929

ooﬂ"l,‘:émoﬁ
\ #VP-40

Wireless
Receiver

* 900 MHz For Best Picture Quality.
* Monitor In Darkness with IR LEDs.
* Monitor has Dual Channel Mode.

« Battery or AC Operation.

« Plug & Play Quick Installation.

amera
Transmitter

irelece
Momonng

l

#VP-30
Monitor
Receiver

.

Write in 175 on Reader Service Card.
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CompuTeR PARTS - SCSI DRIVE ACCESSORIES - SURPLUS ELECTRONICS

Q1Y DISCOUNTS AVAILABLE* - GOVERNMENT/EDUCATIONAL PURCHASE ORDERS ACCEPTED - APPLE Il / MAC & IBM

ize 6 Bay Tower Case External Floppy Drive Case
Made for PS/2 but modifiable for others.
*200W P/S Great for Servers Power Supply & DB37 Cable included!
°6HHBays or BBS Use. Lots Fits one HH 5.25” or 3.5” Drive
*LED’s & Rst of roominside.No |; Made by IBM
*Fits Fullsize bd. rails required. Fitsany |
'NO-ﬁp stands. swerercrlx)therboard Y Y $ 1 9 . 9 5
$ 49.00 v/Xwrs >
s $19 - $65.00

Power Supplies FLorry & CD DRIVES External Drive Enclosures ® SCSI « CD ROM ¢ Floppy ® Computer Cases

Mini Tower Power Supply. 145  Used 360K 5.25" Drive..... ..$5. External Floppy Drive Case 1 FH/2HH...$19.00 FH Close Face SCSI Case & P/S for 1 Full
Watts. Refurbished .$20.00 New 360K 5.25” HH Dr .510.00 SCSI Case: Uses Apple 19 Pin floppy port for Height 5.25” drive or two HH drives. .......$65.00

New $29.00 =
Used 1.2 Meg 5.25" HH ......$20.00 power. Quantum EPS type drive only!...... $19.00 External IDE CD ROM Drive case. AND con-
xx?i?,m:ss‘:};*g .}gga i ;13 % Used 720K 3.5” Drive........... $10.00 Open Face HH SCSI Case. Use for a SyQuest, troller card. P/S and Fan........cuweueecccccecees $29.00
IBM XT 65Wat B/ S .o §5.00 5.25=>3.5 Floppy Adapter...$295 Bernouli, CD-ROM, efc .......................... $39.00 Desktop XT/AT Case & PS (150W). Reset &
Toweror AT Type....$39.00 CD ROM Drives “Lunch Box” SCSI Case & P/S 3.5” Only. $35.00 E““l’g Swl‘,‘éhc'—waj E;‘g;*d HHbays . :ﬁ =
g :o:ve}l)' rs;m;y sggyvs\’m ﬁ:’%o Sanyo 4X Int. SCSI CD.......$165.00 Closed Face HH SCSI Case for 5.25/3.5” Drive. Sif,’e b"yPSi 3 o‘::n h‘:e S R
R e 288 /12 Sanyo 4X Ext SCSICD .....$199.00 30 Watt P/S..........ccoooermrrrvvovoveeresssssssnessesssenss $ CD ROMs, or 1 CD & HD, or 2 3.5” HD..$59.00

Great for Small Projects!......$19. External MFM/RLL Case & P/S ................ $19.95

=X Fujitsu Cash Drawer

24V DC Trigger required
to open drawer. Unit is

Monitors
ite 97, B&

gy

Monthly Specials

o 11

Open frame

|
R : | Cases *CD ROM Drives ¢ Accessories SaRhe S ertal Version
?" B&W Security Monitor. ”Box”typemth?S(}ss o [ works w/any COM port
T |Sanyo Quad Speed CD ROM Dirrive. e

f:ﬁ“mm‘::mm%mm(sm)mm linternal drive for PC ....................... $75.00 / Serial $99.00
o Monitor. Notsuitablefor 8) courrm text Refurbished 286 System
butcanbe used mputy intendo, asa video

Olivetti 9” refur. 9" MonoVGA

with new tube installed.
Mono VGA Monitor.

------ $7.00 8MHze 1.2 Floppy * 1024 K Ram * Kybd
6 BAY FULL SIZE TOWER CASE & P/S Mono Monitor  Midsize Case . .$109.00

L e INEW « 200W « 6 HH OPEN BAYS $49.00 ;

where color is not needed.
mkg;m;gg;g [6 BAY SCSI TOWER CASE + 300W « CALL] bl LAY
ing accounting and moee azz-16 Stereo Sound Card w/SCSI...$49.008 256K Cache * 2 VLB Slots * 60/66MHz

resolution. Windows lool
really good! Excellem

[IDE Ext. CD Case, & P/S . Inc. 8 Bit Ctlr.} CPUNotIncluded .............. $69.00
or Panasonic or Mitsumi 40 Pin ......... $29.008 With CPU Installed
|

Al lte C h El ectron i CS c o 2618 Temple Heights. Oceanside, CA 92056

$25.00 Min. Purchase for Mail Oeders | DE or Floppy (Flatribbon)..51.ea

== MFM/RLL/ESDI Cable Set..$2.00

Phone Orders : —w - 3 Southern California Locations! Int. Tapedrive cable (Jumbo).$4.00
- Santa Ana - Lomita - Oceanside : : :
6 1 9/724-2404 1300 E. Edinger. Santa Ana - 714/543-5011(05Fmsen 805 Pt Risor
2018 W. Lomita BLVD. Lomita - 310/539-2260 SCSI Cables

Pax: 619/724-8808|1401 El Camino Real. Oceanside - 61?/721-0093 ;Fgfgnsf:\ll&l;;wggg
School & Government POs Accepted! We buy surplus & unwant.ed computer inventory wﬁnsmg]ew:jh'rm_ 5395
Phone Order Hours 9AM - 5:30PM Mon- Fri|  as well as scrap electronics related inventory.

Laptop Carry Case Mod Mad | EPROMs PC Cards & Accessories
18" 13" % 375" odem Wadness: WS o @o 1Nk 0TI MM 1. ...\ 286 System (Refurb) w 1024K » Keyboarad
X X 3. Intenal 2400 (PC).....vorvvvenvisnnnnes $9.95 e p R 1.2 Floppy Drive * Mono Monitor .................$109.00
Internal 2400 w/NMP1-5 (PC)..$12.95 o v Jazz-16 Stereo Sound Card w/SCSI Port
2764/27128/272 $1.50
‘ 1 4 9 5 - ;T:eﬁ?lzi%%iziof4§a;axziggg 27512....... 200 CGA/EGA Video Card ....ccovecursesunnn
External 2400 Hyundai (New)...$19.95 | 270000 Tt e lmda Mg
EEQN-Canme ase. Blackng External 9600 (.v32 only).. “$4.00 ?;:ur: l")’;ma}:\sﬂgltdaSCSl Card (NmBM) S;; ;:
sides. Nﬂﬁﬂm;'gg External 14.4K & Fax $6. BERYBLE FS/2 adapier (Spechy dischon)
pr LT e po g Flopgy, Serial g I’a;-] Controllelr(g ....... fy):iiz:
ies, etc. Extrem.lI ;!wél built! or AT MFM HD & Floppy Ctrl (Specify)n
et Fax & Dala Modems AT IDE HD Controller 54,95
AT IDE HD & Floppy Controller
Laptop Carry Case : 208.....82 R -
PP Yy U P 3 3 avings ! 16350 (Enh.serial port chip)-. $13.00 Full Length CGA w/RCA Out........
1 sy 1 52w 2.752 £ 82450..........$2.00 8250. $1.00 Microsoft InPort Mouse Card (only)....
5 Un_lnterup table RAM 32 Bit Mem Exp. (9 Meg/0K) SlhconValley $20 00
short lead 41256 -12 or -15 101 XT/AT Keyboard $29.00
$ 1 9 ! 9 5 Power Su lies! 21402254&12 A Migxl) . 2400 101 AT Keyboard (NEW) cvcovsvvsrsse $14.95
250 Watt SafePower UPS..$59 [25618-15 SIMM..$3.00 /-12..54.95 Keyboard Wrist Pad $1.95
ppered Exterior pocke! 1250 Watt APC UPS §49 256x9 SIP -12. ..$5.95 Slot Expanders (3,4 or 5 Slot, for slim type PC cases)
x 12" x 1" Can'g aRbs Tt L e $ 256x9 SIMM -80... '“0‘00 Installs in single slot and rises verticaly $9.95
dles & Shoulder Save your Valuable Data and | 1024K x 9 -10 SIMM D e o e i
Greyish color. Originally equipment from evil blackouts Batteries b i AR i
for Mitsubisti, quip = 1/2 AA size, 3.6V lithium........$4.95 AT MOtErDOArd .....wuemrssmmsmssmisosecse 24.95
with a UPS /Power Conditioner. | AT iype "plugin”3.6V or 6V ..$6.95

CA Residents please add 7.25% Sales tax.» Minimum shipping & handling charges $6.50. » Warranty: Used /Refurbished products have a 90 da_warranty * ALL Returns must have an RMA #, call before shipping back to s, * Nolmmmﬂnnmnvm&m;kwhqmqummﬂdwﬂ'
20% Restocking charge, applies to products purchased in emror & incompatibility problems. School & University Purchase Orders accepted, others on AOC anly. » Prices and availability subject to change at anytime without any notification whatsoever.
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SYNTAX J

Cable TV Converters

\3

PROTOCOL J

Single Unit (Syntax built into Millennium) Combo

ORDERS CALL: 1-800-598-2364 (M-F 9-5EST)

IT IS NOT OUR INTENT TO DEFRAUD OR TO ASSIST ANY OTHER PERSON(s) AND/OR COMPANY (s) TO DEFRAUD ANY PAY TV OPERATOR(s). CUSTOMERS ARE
OBLIGATED TO STRICTLY LIMIT USAGE OF PRODUCTS AND/OR INFORMATION OBTAINED FROM US TO WITHIN COMPLIANCE OF STATE AND FEDERAL LAWS.

CABLE TV DECODERS

From Protocol Electronics:

Replaces all Tri-Mode (Stealth 1000, TNT,
Appollo, TVT) System

MILLENNIUM 3

$ 90.00 ea
$180.00 ea.

Check Out These Prices!!!

1’s
$ 90.00 Ea.

5%

$ 70.00 ea.

$ 75.00 ea
$150.00 ea.

10’s
$ 42.00 A

$ 65.00 Ea.
$110.00 ea.

*All Orders Shipped COD

*UPS Ground

*Shipping & Handling
Included

£

|#160 MISC. ELECTRONICS FOR SALE cont. ]
BELOW WHOLESALE Prices. Hundreds
of pieces of test equipment: Oscilloscopes,
plugs, and carts. Generators: pulse, wave-
form, function, ultra sonic and signal.
Monitors: color and storage. Analyzers:
spectrum, logic, diskette, and trim balance.
Recorders, counters, CRT cameras, 6”
wafer prober, Talystep 1 surface scan
w/manuals, Ernst Leitz laser failure analy-
sis w/camera, MGl Systems 1282 auto-
matic mass wafer transfer system, power
conditioners, thousands of power supplies,
millions of resistors (many 1%. Call for
complete listing, 1-800-328-7845. Or for
specific information on items, 507-754-
5611. Or FAX 507-378-2102. AES, Inc.,
Grand Meadow, MN 55936.

ANTI-STATIC BAGS. 10 cases
(1000/case in packages of 100) 3M #2100
10" x 12" shield bags. Let's deal. After 8pm
Central. Joe, 214-530-0077.

Write in 179 on Reader Service Card.

WELLER SOLDERING stations:
EC2001ESD $150 perfect, EC2000ESD
$100 perfect $60 good heat display prob-
lems, EC2001-EC4001 $100 perfect with
new micro iron, WTCPN $35, $50. Weller
heaters TC208, HE60 new $20, MP126
micro iron station $60, Hexacon adj. temp.
station $45, snap on station new $150,
Ungar station new $60, Ungar station pen-
sils $50 new, $25 used, desoldering sta-
tions: (vacuum pump built-in) Weller
DS600 $250, Pace $250, Ungar 4000
$200, Ungar 4024 $250, Ungar 4624 sol-
der/desolder new $400, hot air pencil sta-
tion $200, Raychem IR500 $150 costs
$860, thermal wire stripper $25, 1000 watt
resistance welder $450, Edsyn Loner sta-
tion $65, heat gun $25, Lindstrom Dykes
$10, ultrasonic cleaner $150, Pace desol-
der pencil $65, Pace air desolder $150,
Weller elec. rotary sponge $30, Ungar des-
older pistol tips $15, 2% silver solder $2.
Ask Jim 310-815-9090.

EUROPEAN PAL-TYPE TV connectors,
hex drive chassis mount. Male & female
available. $1 each; 1,000 or more $.50
each. Visa & MasterCard. 702-795-0644.

RADIO REPAIR: Commercial and ama-
teur two-way. Portables a specialty.
Reasonable rates. Call Mike N9VWW at
REYNOLDS RADIO, 219-482-5630.

BJ ENCODERS M25Y-SB-5000-M2/C2-
ABZC 2 channels in quadrature-final, reso-
lution 20,000 pulses per turn, with bell
mounting, bellows coupling $200.
Resolvers Harowe Servo 11BRCT-300-F-
58A/5 $125. Morley Mann, Box 153,
Addison, IL 60101. 708-834-3019.

POWER INVERTERS 10, 5 to 16.5 VDC
in, 115VAC True RMS + 5% out @ 60Hz,
modified sinewave, 90% efficiency, 2 yr.
warranty. 100 watt (800W surge) $89, 400
watt (3000W surge) $289, 700 watt
(3000W surge) $369, 1,300 watt (6000W
surge) $569. Dexis Corp., 612-944-7670.

ELECTRONIC SURVEILLANCE:
Schematics & books. Other restricted top-
ics (locksmithing, investigation, hacking,
etc.). Also: selected shareware, transmitter
kits & other interesting gadgets. Free
brochures: Mentor, Box 1549-N2, Asbury
Park, NJ 07712.

7/8” HARDLINE, Cablewave Systems
SLA78-50J, 50 ohm, air dielectric, alu-
minum jacket. Useful to 5 GHz. $1.75/ft,
large quantity available. Call Ben at
Ontario Surplus, 716-265-9096.

CRT RESTORER/analyzers. (BK-490)
test-performed: emission, leakage track-
ing, short removal, gun cleaning, balancing
and cathode rejuvenation. $350. Hung,
408-274-9163.

MACHIDA MOD ENT-3L fiber optics
inspection. Nasopharyngo-Laryngoscope
$785. 615-323-2976.

NIM, CAMAC, PMTs, optics, neutron
detectors, high vacuum, high voltage, W/T
pressure gauges, nuclear components and
equipment, scintillation plastic, Nal(TL)
crystals, and much more are available
from OE Technologies. We supply compo-
nents and equipment for your college, uni-
versity or R&D organization. We guarantee
high quality at reasonable costs. For cur-
rent inventory, contact OE Technologies,
Box 703, La Madera, NM 87539. 505-583-
2482.

VEHICULAR GENERATOR 28VDC (mod-
ifiable) 150A brushless, regulated, 65#,
with schematic $85. TRANSFORMERS:
22VAC 2.4A plastic case, $5 each. 334-
347-5281.

y

e Replaces STEALTH,
TNT, TVT, etc.

* No tuning, flashing,
flickering or troubles

DEALERS CALL:

Quality Control
100% Testing
Assures
No Returns

1-800-676-8131

SYNTAX = J The State of the Art in Cable Solutions

TRI-MODE CABLE PANS

QTY.

\

PRICE

10
100
500 =

Price includes shipping
(Not sold in singles)

(9AM to 5 PM EST)

$45 ea.
$30 ea.
Call

Write in 178 on Reader Service Card.
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Digitek DT-3800  $22 each

Full Range DMM 10+ $20 ea.
7 | * 5DCV ranges

+0.5%

* 5 ACV ranges
+0.8%

¢ 7 DCA ranges
+0.5%

* 7 ACA ranges
+1%

* 6 Ohms ranges
+0.8%

* Diode & Transistor Tester

* Continuity Buzzer

* Leads, manual and battery

New — In the box!
(RA00039)

SIGNAMAIL
Only $14.95 ea
Signals you the
moment your mail is
delivered. Separate
transmitter and
receiver ( 49MHz narrowband FM) Range
500+ feet. Xtal controlled. (RA00071)

Block and
Tackle $15
Maximum
capacity of 750
Ibs. These are
(RA00028)

priced to move quickly.

Centifical Blower Fan

Only. .. $10each or 5 for $9 each
27Vdc, 10,000rpm, 4.0 Amp  (RA00078)
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Norelco Heat Lamp

Only $10 each or 5 for $40

Fits in any regular light socket and can run
of AC or DC. (RA00075)

SPECIAL EXTRA DISCOUNT ITEMS

ONLY $3.50 each of 10 for $25

Box of 12 for ONLY $20

B Epoxy Patch Kits — Dexler Hysol
#608 clear, 1.40 ounce resin, 1.40
ounce hardener.Sets in only 5rm

$3 each orBox of 10 for ONLY 322 50

Fan $5.00 each or 10 for
$39.00 (RA00076)
2-5/16" x 2-5/16" x 1" Computer Plugs, 12V, 0.10A

We Accept Discover Card, VISA, Mastercard,

Check, Money Order and COD Orders.
This Advertisement is our catalog. All items subject to prior sale. Minimum order $10.00 plus shipping and handling charges. All orders shipped
FOB Santa Clara, CA via UPS ONLY. Ground shipping unless otherwise requested.There is a $5.00 UPS charge added to COD orders. All
items are sold as-is, and no warranty is expressed or implied unless otherwise noted.

Max Flow DC Brushless

RA Enterprises. . . A real surplus store!

When it comes to bargins, this is the place!

Zircon Electra Level

ONLY $10

.| Thisis a new electronic
| water level that you can

use for any project you

have that you need to

; make sure it's level —

even around comers. Ideal for business or

at home. (RA00065)

1.2 MB FLOPPY
= DISK DRIVES
MIXED BRANDS
Panasonic - HP -
Teak. Tested good and come with a 30 day
exchange warranty.Sorry no choice of brand at
these prices. (RA00051)
$19 each or 10 for $12.50 each

DTC CONTROLLER CARDS

NEW - In Box - 30-da¥ Warranty!

Order 20+ and get a 25% discount
Description Interface Description Price
350AS  SCSI  8-bit Hard/Floppy $30
5150XL  MFM  8-bit Hard Drive Only $15
5160X  RLL  8-bit Hard Drive Only $10
5187 RLL  16-bit2:1 Hard Drive Only $10
5280  MFM  16bit21 Hard DrivelFloppy  $15
5087  RLL  16+4it21 Hard DrivelFloppy  $15
7180 MFM  16-bit 1:1 Hard Drive Only $15
7187 RLL  16-bit 1:1 Hard Drive Only $10
787 RLL  16bit1:1 Hard DrivelFloppy  $15
DT3767 IDE  16-bit Hard Drive Only (Not DTC) ~ $5
CcCl SCSI  8-bit Hard Drive Only (Not DTC) ~ $20

ORDER HOT LINE
8:00 am — 4:30 pm PST
Monday — Friday
1-800-801-0230

Hardware mounting kits
$2.50 each, 20+ $1.50 each
Tums any 3-1/2" drive a 5-1/4 " drive

Genoa Super
EGA HiRes+
Adapter . .

wwews | ONLY $19

New, in the box wnh manual and software.
Up to 800 x 600 on multisync monitors.
(RA00042)

MacVision ONLY
$10 each
European PAL
ver.3.0

M Capture images
from video camera,
VCR's and other
video sources easily
M Integrate images into databases and
personal files

M Desktop publishing
(Not for NTSC systems)

(RA00048)

(RA00058)

Sperry 8-Bit

CGA Card Only

$10ea

or $7.50 for 20+

* New, in the box

F4764 short-port
(RA00061)

color interface card

CMOS Clock Batteries

(RA00069)
NEW! ONLY $4 each

4.5 Volt alkaline with standard 4-pin

keyed connector

IBM MFM COntroIIer Card

$19 each or 6 for $100
16-bit, 2:1 interleave hard and floppy
controller card (RA00075)

DOS 5.0 — 1.44 Diskettes
NEW! Still in the box with the manual.
ONLY $19

(RA00072)

Special ORDER HOT LINE ONLY

-0230

Order Line Hours: 8:00 am — 4:30 pm PST,
Monday through Friday

RA ENTERPRISE

2260 De La Cruz Blvd.
Santa Clara, CA 95050
Tel: 408-986-8286
Fax: 408-986-1009

1-800-801

Write in 25 on Reader Service Card.




igital multimeters are
probably the handiest
and most often used
piece of test equipment
on your workbench.
However, they have their
limitations. For instance,
the ability to measure low
resistances. Most multi-

meters have a resolution
of 0.1 ohms, enough for most electronic
measurements. But sometimes a unique
need crops up, such as the ability to mea-
sure the resistance of a meter shunt, a
motor’s armature, or a relay’s contact resis-
tance. Another use is measuring the resis-
tance of circuit board traces to catch those
which have failed, are about to fail, or are
simply too thin to carry high-current loads
reliably. Example of the latter might be low-
voltage, high-amperage power supply PC
board traces, or those traces which are
subject to rapid pulses of high current such
as in avalanche circuits, which are designed
to deliver high currents for brief durations to
a load.

Wouldn't you like to be able to measure
these kinds of things without having to buy
an expensive DMM, or a dedicated, labora-
tory-grade ohmmeter that will cost you

mucho dollars?

The answer is
a Milliohm ADAP-
TER, which is a
deceptively sim-
ple circuit that is
designed to am-
plify the ability of
your present
DMM or DVM to
measure down
into the milliohm
range, and in
some cases, into
the micro-ohm
range. This circuit
can be built for
about $15.00,
depending upon
whether you have
to purchase an

gL
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Technology and
“conventional”
technology, but
as we pointed
out in a prior arti-
cle, SMT is the
conventional
technology of the
day, at least in
the manufactur-
ing arena. By
mixing the tech-
nologies, we can
build our adapter
more economi-

enclosure, which
adds to the cost. The prototype was
made to fit into a small, inexpensive
experimenter box available from Radio
Shack and through mail order vendors, so
the cost was just slightly over the estima-
tion. ¢

Mixed Technology Used

This project uses both Surface Mount

cally and gain
experience in the area by assembling both
technologies at once. The circuit is based
around two SMT type integrated circuits:
the MAX872 voltage reference and the
MAX480 op-amp. Both are available in SMT
and DIP packages. So, if SMT is too small
for you to work with (our joke here is not to
drink too much coffee or cola, or you'll have
a difficult time putting SMT circuits togeth-

er!), then you have the option of using DIP

technology and not bypass the project
because it’'s suggested to use SMT.

Parts sources for both package types
are listed in the “Supplier List” box, Maxim
being the supplier of the SMT versions and
Digi-Key the DIP technology, but they prob-
ably will carry the SMT versions eventually,
as they are adding many Maxim SMT ICs to
their stock line each month.

How Ohmmeters Work

Ohmmeters work by the principle of
applying a current to the resistance (or
device) under test, and then measuring the
voltage drop across that resistance. Thus, if
one wants to measure a hypothetical 1.000-
ohm resistance, a current source of 1.000
amps is applied to that 1.000-ohm resis-
tance, and by the simple formula:

E=R*)

where: E is the voltage, R the resistance,

and | the current source in amps.
You get 1.000 volts (a thousand milli-
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R5= 10 S10Q <1000
R6 = 10Q 1OOQ§1KQ

Note: Resistors 10Q to
1KQ are 1% metal film.

volts). So, if our resistor was off a little, say it
was 998 ohms or 1.002 ohms, you'd get
corresponding readings of 998 mV or 1002
mV respectively, each mV corresponding to
a milliohm in this circuit’s most sensitive set-
ting. Other settings are available as shown
on the schematic.

Now, for a real-life, low-ohm example.
Let’s say the total resistance of the rotor
and brush-to-commutator contacts of a low-
voltage DC motor.

Plugging in a measured value of 0.025
ohms, we get: E = 0.025 * 1.000 amps or
0.025 volts or 25 millivolts, well within the
measurement range of 3 1/2 digit DMMs
and voltmeters. That way, it was easy (rela-
tively) to calculate what type and how many
paralleled switching transistors were
required for the home-engineered power

with Q1, the 1.5 volt battery and the DUT’s
resistance. That is applied to the DUT
through the two output terminals, T1 and T2.

When you connect your voltmeter across
these terminals, you can directly read the
resistance of the DUT. An optional LED
shows when the circuit is in test mode. While
not really necessary, it adds to the appeal of
the finished instrument, at an expense of bat-
tery consumption, however.

Since there is a very small drain of about
30 microamps on the nine-volt battery, IF you
don’t include the LED, it can last for a very
long time. The one-amp range of the instru-
ment will drain the 1.5-volt alkaline battery
faster than the 9-volt battery, so it is advis-
able for reasons of economy not to keep S1
depressed for protracted periods on that
range, or else the battery life will suffer.
However, you should be able to do many
hundreds of measurements before either
battery requires replacement. Releasing S1
will halt the current source through Q1 and
associated circuit path, and thus shut off the
current flow from the 1.5-volt battery. So will
disconnecting the test leads.

Figure 2 shows a blow-up of a Surfboardm™
manufactured by Capital Advanced
Technologies that the SMT parts were sol-
dered to. These handy boards are distributed
by Digi-Key (see “Sources”) and make life
much easier during assembly. No particular
type of parts placement format was used
with this project since it is so simple, and
there are plenty of pads you can solder con-
nections to. Just locate the two eight-pin ICs
on the 16 pads made for them, one above
the other, being careful not to make any
errors during soldering. Similarly, the rest of
the circuit uses point-to-point wiring of no
particular arrangement. Try to keep the leads
short,

| precision resistors were located on a small

Radio Shack experimenter board.

though. The hexfet and most of the |

Accuracy and 1% Resistors

The circuit accuracy is dependent upon
the tolerence of the resistors R1-R6, while R3
is really not critical. | chose to use 1% resis-
tors throughout, except | had to settle for a
0.1 ohm and a 1.0 ohm, 5% tolerence resistor
where noted on the schematic because they
are not available in 1% tolerence that | could
find. Both of these parts were tested on
another milliohmmeter adapter which was
calibrated to about 1% accuracy, and the
closest fits were chosen. Note that R5 and R6
consist of an array of 1% resistors. These are
soldered as shown in the schematic in Figure
3 to achieve the required resistance and
close tolerence. Use heavy wire for the con-
nections to the 1.5 volt battery, the output of
the instrument, and connections to the
hexfet, as this will affect the measurement
accuracy. | used a heavy-gauge multimeter
lead as this contributes little resistance error.

The input offset voltage of the op-amp is
another factor in the accuracy of the circuit,
as is the basic accuracy of the DVM.
Remember, accuracy deviations can either
add, subtract, cancel each other out, or
come somewhere in between with all elec-
tronic circuits, not just this one. So if | had a -
1% accuracy with the instrument and a -2%
accuracy with the DVM, the total error would
be -3%. Similarly, if | had a +1 and +2 percent
accuracy, the reading would read 3% high.
The 1% resistors are available inexpensively
from Digi-Key. As shown, the circuit has
about a + 2% accuracy, which is certainly
adequate for daily work. | suggest soldering
all the resistors in the current path and the
associated wiring in carefully, avoiding cold
solder joints. Ue a good quality solder, and
plenty of it. Error will certainly be added to
the circuit if the soldered joints are poor, or
the test leads are in less than top condition.

supply used to operate this DC motor.
Circuit Description

Figure 1 shows the circuit of the mil-
liohm adapter. It can apply 1 ampere, 100
mA, or 10 mA to the resistance under test.
Depending upon the resistance of the
device under test (DUT), the current appli-
cation will indicate directly in millivolts its
resistance if your voltmeter is set on the
two-volt range. S1 is the high-current
source, an alkaline battery capable of
generating the 1 ampere used in the cir-
cuit’s highest current application mode.
This MUST be an alkaline battery, as car-
bon-zinc batteries don’t supply enough
current to do the job properly.

A three-position switch enables user-
selection of the desired applied current to
the DUT. S1 performs as a dual-function
on/off switch. When a measurement is to
be made, depressing S1 turns on the cir-
cuit which consists of a micropower volt-
age reference chip, IC1 and an op-amp,
IC2. IC1's output is 2.500 volts, and that
voltage is divided by R1 and R2 producing
0.1 volts at the input of IC2. That integrated
circuit is connected as a non-inverting volt-
age follower, so it produces the same out-
put voltage as its non-inverting input. So,
0.1 volts appears at its output. This turns on
Q1, creating a 0.1 volts potential at its
source terminal. The resistive divider, R4,
R5, and R6 form a current source along

Capital Advanced Technologies, Inc., 309-A Village

SUPPLIER LIST ;
Ph: (602) 451-7454, FAX: (602) 451-9495. SMT surplus

Drive,

Carol Stream, IL 60188. Ph: (708) 690-1696, FAX: (708)
690-2498. Manufacturer of the Surfboard™ breadboarding
medium for SMT, sells mostly through distributors such as
Digi-Key. OEMs can contact Capital directly for large quantity
pricing.

Maxim Integrated Products, Inc., 120 San Gabriel Drive,
Sunnyvale, CA 94086. Ph: (408) 737-7600, FAX: (408) 737
7194. Specialty analog and digital integrated circuits of amaz-
ing diversity and use. Call for nearest distributor, or sales rep
(in the case of OEMs). Will give out free info and samples to
qualified companies.

Contact East, 335 Willow Street, North Andover, MA 01845-
5995. Ph: (508) 682-2000, FAX: (508) 688-7829. SMT and
electronic repair tools, chemicals. Free catalog.

Datak Corporation, 55 Freeport Blvd, Unit #23, Sparks, NV
89431. Ph: (702) 359-7474, FAX: (702) 359-7494. Dry trans-
fers for PWB fabrication, chemicals, Circuit-Fix~ products.
Free catalog.

Di%i-Key Corporation, 701 Brooks Avenue South, PO Box
677, Thief River Falls, MN 56701-0677. Ph: (800) 344-4539,
FAX: (218) 681-3380. Top-of-the-line supplier of SMT com-
ponents; features a large selection. Free catalog.

Dgnakn Designs, 3535 Stillmeadow Lane, Lancaster, CA
93536-6624. Ph: (805) 943-4746. Provider of and seller
through distributors as well) of the Toner Transfer System

S) method of PCB fabrication. Also sells a desk-top inte-
grated package for small OEM and prototype PCB fabrication.

Electronic Goldmine, P.O. Box 5408, Scottsdale, AZ 85261.

PWB'’s and SMT components. Some great values here. Free
catalog.

ESP Solder Plus, 14 Blackstone Valley Place, Lincoln, RI
02865-1145. Ph: (401) 333-3800, FAX: (401) 333-4954.
Small manufacturer, educational and industry SMT repair kits
and solder cream.

Garrett/IEU, Inc., 3130 Skyway Drive #104, Santa Maria, CA
93455. Ph: (805) 922-0594, FAX: (805) 922-3643. Small and
bulk quantities of Surface Mountable Components.

Pace Inc., 9893 Brewers Court, Laurel, MD 20723-1990. Ph:
(301) 490-9860, FAX: (301) 498-3252. Manufacturer of SMT
soldering/desoldering equipment and workstations.

Techni-Tool, 5 Apollo Road, P.O. Box 368, Plymount Meeting,
PA 19462. Ph: (215) 941-2400, FAX: (215) 828-5623.
Soldering/desoldering equipment and electronic tools of all

types.

All Electronics Corgoration, P.O. Box 567, Van Nuys, CA
91408-0567. Ph: (800) 826-5432, FAX: (818) 781-2653.
Some SMT parts and occasional surplus SMT boards useful
for parts salvage and experimentation. Free catalog.

Carolina Biological SuRpl Company, 2700 York Road,
Burlington, NC 27215 Ph: (919) 584-0381, FAX: (503) 656-
4208. Laboratory supplies including test tubes, plastic, and
glass vials handy for use categorizing SMCs. Contact for cur-
rent price of their 30,000 item, full-color catalog.

Be sure to mention Nuts & Volts when you contact the
above suppliers, so they can process your requests properly.
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Shorted or Weak
PCB Trace Measurements

You can now determine whether the
traces on your PC board are giving you
problems, and even approximately where.
Either lead of the adapter instrument may
be connected to two suspect traces on the
PCB. Then check the output of the adapter
using your DVM as you press S1. The high-
est reading on one trace, and lowest on the
other shows you where the short is located.
The use of a magnifying glass and a strong
spotlight source will speed up the location
cycle of the trace problems because you
can see likely areas where problems may
occur, and premeditate them.

Weak traces — ones that cannot carry
the current to a particular circuit required

for reliable operation — can be detected |

simply by measuring the resistance of the
trace in question. A few particulars to watch
out for: “spongy” traces caused by
overetching or insufficient resist protection,
reducing the safe current carrying capacity
of the circuit; traces that are almost broken
through because of any number of factors
that may allow this trace to catastrophically
fail under a high (or normal) current condi-
tion; and trace(s) that are too thin to support
the current they should carry. While ele-
gantly thin, | have seen such traces evapo-
rate even in my own circuits! | think this
especially applies with low-voltage circuitry
that may occasionally draw high currents
from a battery source, such as when those
circuits are initially charging a

LED, R needn’t
be a precision
component like
those used in the
previous project.
A 5% resistor will
do just fine.

Any number
of these status
indicators can be

itor, 10WVDCorh§\e

: i B1 — 9-volt alkaline batte
put together to Through-Hole Technology Devices = 35 BTE"H Mo patery
monitor any . .
number of logic Lcrgp(;)ut, fZMS%)(()sgrzegmr':l\?ol’: ?e?e?é:\%‘z §1 — SPST pushbutton switch
lines. Loading on 1C2 (*) — #MAX480CPA-ND, high wal- S$2 — Three-position selector switch
the logic line is |sjon, low- ~voltage, micmpower op—amp

almost nil.
Consider that

R2 at a value of

10K will draw

Q1 - 4HRF540 ND hexfet
LED1 — LED mdicator to suit

only half a mil- — 2.50 megohm resistor, which are  sign are Digi-Key part numbers”. Use if
liamp. Note the the following 1% resistors wired in series: you want to apply DIP technology instead
resistor size is | 1-0 megohm + 1.0 megohm + 499 000  of SMT to this project.

. Parts List
Surface Moum Technology Devices

IC1 - MAX872 10 uA. low dropout,
rrwiscon reference
IC2 Ax4 high pneclsion low-volt-
- 1 uF, eiectrgg'nc or tantalum capac-

- ohms + 1,000 ohms
R2 — 100,000 ohm, 1% metal film resistor
'R3,R7 — 1,000 ohm 1% metal film resistor

R4 — 0.1 ochm, 1% if procureable other-
wise best value fit
R5 — 0.9 ohm army. see Figure 3

R6 — 9.0 ohm :
R8 — 2,200 ohm value togs‘un (see text)

:Mlsc Bmdingtenmnals. test leads,
enclosure, holders, Surfboard,
experimenter board, etc., as needed.

Numbers reﬁxed by the pound (#)

1206, a package
large enough to be handle-able by nearly
everyone, but tiny enough so that each sta-
tus indicator occupies only about 3/8"
square.

Conclusion

We'll continue our foray into the world of
experimenter-buildable SMT projects for
the next several months. And any sugges-
tions for such projects are most welcome!
You can send your correspondence.to the
Today’s Electronics Reader Helpline listed
elsewhere in this article. NV

Today’s Electronics Reader Helpline

“Today’s Electronics” is a Reader Interactive
forum. We appreciate your interest, and would like
to hear your comments, guesuons and sugges-
tions for future articles. Address your letters to:

Today’s Electronics
Attn: Arghony Charlton
P
Cornwall Bridge, CT 06745

Your fax number, which will be kept confiden-
tial, will greatly speed replies.

capacitor that has been previ-
ously totally discharged.

Another Fun
SMT Circuit!

Capital Advanced Tech-
nologies let us reprint another
of their neat SMT Application
Notes shown in Figure 4. This
project is a simple Logic
Status Indicator which can
show the logic state of any cir-
cuit you desire at a glance. It
can also be adapted to CMOS
logic, so you may use other
voltages than the +5 volt level
shown.

Adaptation is very simple.
All one needs to do is deter-
mine the desired current
through the LED by the simple

formula: Rl -1-K
R = VCC-V1{sat}-V2{led} / | N
= VCC-V1{sat}-V2{led) ik

=where: VCC is the supply
voltage, V1 is the collector-to-
emitter voltage drop of the
driver transistor, and here
we're presuming it will be fully
turned on or “saturated.”

This specification is list-

module.

Part list / description

* Use Surtboard models 6106,

10 1ncrease the number of logic
ndicator circuits on the same

BUILD THIS SURFACE MOUNT

LOGIC STATUS INDICATOR

HANDY MODULE PLUGS IN WHERE NEEDED WHEN BREADBOARDING
CIRCUIT CAN BE REPEATED ON STANDARD SURFBOARDS TO MONITOR UP TO 5 LINES

Here is a very useful circuit that is typical of one of the many excellent applications for SURFBOARDS. At one time or another
almost everyone working with electronics needs to monitor the status of logic signals in a circuit. Although this can be done with a
logic probe, it is often desirable to employ a more permanent indicator in the circuit, or to monitor several signals at one time. [f
you have such a need then this circuit is for you. The best part about this circuit is the fact that the completed modules can be used
n many different circuits by simply plugging them into your breadboard and making a few simple connections. You could easily
perform this function with conventional discrete components, but you wont get the advantages of small size and plug in convenience,
not to mention the fact that you will spend the time and effort to build up the circuit every time you need it.

BASIC CIRCUIT

SURFBOARD 6103*
QI - 2N2222 SOT-23

1206
1206
(see text)

5 Vde |
6109,6112, or 6115 if you want g

SIGNAL IN g

Logic HIGH

turns on LED

ed as V(ceo) in transistor
'spec sheets, V2 is the volt-
age drop across the LED, | is
the desired current for the
LED, and result R is the calcu-
lated resistor value.

Although the resistor
should be chosen so that not

3 - LINE INDICATOR
Built on SURFBOARD
model 6109 by repeating
circuit 3 times.

SURFBOARD BASED CIRCUIT
MODEL 6103

Mounting zones for R1, R2, and the LED are provided
by removing smail sections from the circuit foils. See
our bulletin SM-BZ-101 for tips on this easy task.

LED INFO

If surface mount leds are not
available or not bnght
enough, you can use any
small conventional Led's.

iy ¥
Led's work }!//
LED ™
Standard amall
0 Led's are brght and
A ey

NOTE: You can also mount
the Led's on the back side of
the board by drilling two
holes for the leads.

As you can see in the example at left, multiples of the
circuit ( up to 5 on model 6115 ) can be readily built.
If desired, you can jumper the power and ground
connections on the Surfboard so that only one of each
needs to be connected to the circuit being breadboarded.
This will minimize the number of connections required
to the circuit being tested.

too much current gets to the
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| #160 MISC. ELECTRONICS FOR SALE cont. |
CLOSEOUT ITEMS from BNF: Wind
speed indicator kit $5, $13/3, Tesla coil kit
$19, $55/3, fan/motor speed control $3,

$10/4, 2 1/2" ID 1 1/2" D. Solder pot $3,

$13/3, voice/sound activated switch modu.
- $1. Components by the foot asst'd, $1/10.
- 500 pts, 4” x 10” car/TV speakers $2,

. $10/6, 2 speed sw. Motor/lamp control
. $1/2, 12/$5, Mallory Sonalert SC628

TH E WH O L E 5 A L E R $3.50, $16/5, security keylock switch, w/2

B *eys $3/2, cable box’s Oak L30 or Oak

! < ; G26 $4, $10/3, mix or match. All working

GET THE BEST PRICES AND SERVICE [FSiterasnry
3 # e ; video cable M-M w/push-on connectors $1,

$5/6, Sony push-on mat'g xformer 75-300

ALL UNITS ARE IN ST0OGK FOR IMMEDIATE SHIPMENT: $1/2, $5/12, right angle F connector M to F

screw on $1/2 $5/12, 14550 UART $2. Our
31st yr. Call/fax back catalog 508-532-

DECODERS | NOVAVISIONS | EEm= ==

BEEE
10 20 50+ 10 20 50+ @l'E‘looooooo
STEALTH-1000-P......$48 $45 CALL | NV-5600............5249 $239 (AL | BEEE -

TVT-3GOLD .........841  $38 (AL NV-5700 ............ $229 $§219 (AL “”T°”°T"’.E e

out sale on Digitar Micro Analyzer 50 fea-
t ith audio-visual al . Si

TNE3 ..o $45 $42 CALL | NWSB0D.........$229 $219 CALL | LosmenuCAnnelsathSon
tem voltage, temperature, vehicle speed

STEA““ 80 'p. ceveee .$54 549 CM.l “V‘5150 tessssessnss $319 5299 (All and engine RPM. Can be set to alarm at

user specified levels on all scan functions

M-80 $64 $58 uu, as well as elapsed time and clock. Blue
e Gl display w/variable brightness. Originally
PI0+ ssa $58 CALL $99.95, now $34.95 (limited quantity, free

shipping). Phone 206-885-0193.
B O s 5 FOR SALE: Appliances replacements and
ice machine parts, old Scotsman Ice-O-
Matic or Frigidaire. New and used for
many brands. Night vision scopes and
N EW ; infrared night vision scopes. Alex Mastin

(ENTS), PO Box 8802, Canton, OH

n“ u" n" 44711-8802.
I METAL DETECTOR unused, Tracker-l. 4
CO N VE R E Rs 10 2“ 50"' year manufacturer's warranty $59. 415-244-

ary  amy BOSST..............525 $205 (AW | =

24V @ 25A SWITCHING POWER SUPPLY,

10 20 so+ MRS e oo SR O L] (/i ol St i
CENTURY (1-3000 ...$64 $60 CALL | BOSS3...............5245 $§225 (CALL | 39055700 Verweaons @ &
SA-8511............875  $65 (AL

MISCELLANEOUS

ELECTRONICS WANTED

REFURBISHED CONVERTERS

pressure gauges, Setra 370 IFR 401L,
l( 402AP, 600A, RD300, 120043, etc. Auto

pilot test equip. Jet, JT-1, FC110. Buy,
sell, trade. 941-575-0138 P, 941-575-2361
s
y : Tannoy, Jensen, EMT, Thorens, Fairchild,
Rt. 6 Plaza Mall #290, Honesdale, PA 18341. 30 day money back guarantee. All shipping and handling at customers expense. Altec, Westrex: TUBES, speakers, amps,

WANTED: APPLE 1, Mark 8 and early

microcomputers. Also journals for muse-

Anyone implying theft of cable service will be denied sale. NO PA SALES. etc. Maury Corb. 713-728-4343, FAX 713-
Pee-1 723-1301.

um. PO Box 341, Floyd, VA 24091. 703-
231-6478, 703-763-2321.

WANTED: ELECTRON TUBES, ICS,
SEMICONDUCTORS. ASTRAL, PO BOX
707NV, LINDEN, NJ 07036. CALL 800-
666-8467.

LCD COLOR PANELS/PROJECTORS
WANTED working or not. Fax description
and price to 610-935-7666 or call 610-983-
0100 ask for Neil.

WANTED: OLD, new, used, Western
Electric, RCA, Telefunken, GE, Jan,
Mcintosh, Marantz, Dyna, Fisher, JBL, EV,
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ELECTRON TUBES: Microwave, transmit-
ting, receiving, obsolete, ALL TYPES;
large inventory. Contact Daily Electronics,
Suite B-6, 10914 NE 39th Street,
Vancouver, WA 98682. 206-896-8856,
800-346-6667.

ABSOLUTELY FREE advertising in
“Dealers Bargain Directory!” An Electronic
database. Do you sell (electronics, com-
puter parts/accessories) in categories of
closeouts, surplus, used, refurbished, sal-
vage, etc.? Then write for survey sheet:
Information Network, 500 S. Dupont Pkwy.
#114, New Castle, DE 19720.

WANTED: TUBES. | pay cash or trade
for all types of transmitting or special
purpose tubes. Mike Forman, 1472
MacArthur Bivd., Oakland, CA 94602.
510-530-8840.

WANTED: HEATH AJ-13 FM tuner. Jim
Sigrist, BOX 303 Sugar Creek, OH 44681.

WANTED: F8 MICROCONTROLLERS
40-pin Mostek or SGS-Thompson ceramic
with 28-pin socket on top for piggy-back
EPROM. MK37P70 also marked with
MK9750IR-00, MK97501R-05 or equiva-
lent. Interested in quantity 1 to ? Call 410-
771-1300, Fax 410-771-9088.

NORTHERN TELECON and AT&T boards
and parts. New to 5 years. 619-632-9775.

WESTERN ELECTRIC audio equipment
wanted. 1927-1960’s. Amplifiers,
“receivers,” speakers, x-overs, tubes, etc.
1-800-251-5454.

POWER ATTENUATOR wanted: About
2KW, 30dB. Bird 8329-300 or 8327-300 or
similar. Erik, 602-899-9454.

WANTED: KEPRO BTE-202 Bench top
PC, board spray etcher. Must be in good
condition. Also need Kepro MS-6 bench
shear. Cash waiting, 904-736-8420. No
collects please. Ask for Tom.

OBSOLETE ICs, SLOW OR BAD SIMMS.
We buy mother bds. All types of memory
bds. EVEN SOLDERED IN CHIPS. We
buy it all. Call John at L&M Technical

Quality Microwave TV Systems

WIRELESS CABLE - ITFS - MMDS

ATV - INTERNATIONAL - S-BAND

Amplifiers « Antennas ¢ Books * Components

Filters » Systems ¢ Video Products
* RF Frequency 1990 - 2700 MHz

e Cable Ready - VHF - UHF Outputs

* SASE For "FREE" Catalog or Send $1
Recycling. 1-800-514-3447. ﬁ’:' PHILLIPS'TECH ELECTRONICS
WANTED: EARLY audio equipment, i PO Box 8533 » Scottsdale, AZ 85252
soedtos pedms lner st lies  [CHALLENGER SISTEW ORDER LINE  800-880-MMDS
Clovoland, OH #4110. 216436640 __ | 5o R B8 CATALOG/INFO - 602-947-7700

EXCESS INVENTORY WANTED: . = -
Transistors, semiconductors, capacitors, Five Year Warranty FA x LI N E 602 947 7799
PC boards, & diodes. We buy it allll | FREE SHIPPING Visa * M/C * Amx ¢ Disc * COD's ¢ Qty Pricing
Contact: SEMITECH, INC., 334 Cooper o ;

Road Bldg. A. Berlin, NJ 08009. Phone Write in 158 on Reader Service Card.

609-768-0030, FAX 609-768-5690.

TOP DOLLAR for gold plated scrap chips,

tabs, components, etc. Ron, 817-838- es
0938.

I WANT it and | want it now. | want all of =
your SIMM memory. IBM, Mac, new, used, m

even defective. | want it all. Highest $ paid.

Call 1-800-4-MEMORY now! Voice/FAX.

WANT USED or surplus DC motor controls

or adjustable frequency AC drives, 1/2 HP WE Buv & SE'-'-
and up. DC motors fractional to 3 HP. C. . Ri

Woodruff, 5507 55th Ave. So., Seattle, WA Allu: Wicked AT

98118. Voice/Fax 206-723-8487. 3802 North 27th Ave., Phoenix, Arizona 85017

SS WHITE AIRABRASIVE wanted, Model
K, H, or similar. Call or fax Jack, 513-777-
0800, 513-779-3931 (voice).

LED BLINKING lights needed for political
pins help help help. Rising Sun, 315
Holstein St., Bridgeport, PA 19405.

WANTED: ELECTRICAL materials, Allen-
Bradley, Agastat, Appleton, Crouse-hinds,
T&B, Square D, Pyle National, Russel &
Sfoll, circuit breakers, fuses, connectors.
Call Beiner Sales, 805-376-9044, FAX
805-376-8207.

BUYING GENUINE UNMODIFIED
TOCOM, SCIENTIFIC ATLANTA 8536s,
8550s, 8580s, 8590s, and 8600s. JER-
ROLD DPV and DPBB. PIONEERS, all,
and Zeniths, all. Any quantity. Top $$$
paid. Contact National Cable Brokers,
Plymouth, IN. Phone 219-935-4128.

WANTED: TUBE Hi-Fi & Commercial
equipment & speakers & horns, tubes.
Altec, RCA, Fisher, Scott, Tannoy Dyna
Co., Marantz, Heath, Eico, Craftsman,
Brook, Mcintosh, Jensen, Western
Electric, JBL, EV, etc. Sonny Goldson,
1413 Magnolia Ln., Midwest City, OK
73110. 405-737-3312, FAX 405-737-3355.

AVIONICS MAINT. manuals. Collins, King,
Narco, Cessna, RCA etc. Collins Proline
Red Band, any condition, any type, control
heads, King, Collins, Gables, Sperry,
Radar, any. 941-575-0138 P, 941-575-
2361 F.

EXCESS INVENTORY WANTED:
Commercial and military. ICs, diodes, tran-
sistors, caps, relays, connectors, wire, and
cable. M&M SALES, 602-807-8604 OR
FAX your list to, 602-807-3320.

TESTERS WANTED: Immediate offers
made for Ultrasonic, Magnetic Particle,
Eddy Current, X-Ray and Borescopes,
24hrs. Leave detailed message with
make/model. 1-800-530-3371.

WANTED: BALANCING machines &
vibration analyzing equipment manufac-
tured by the following: Spectral Dynamics,
Hofmann, Bentley Nevada, Schenck, IRD
Mechanalysis, Gishott. Contact Mike Park
at E.T. Balancing, 12823 Athens Way, Los
Angeles, CA 90061. 310-538-9738, FAX:
310-538-8273.

NEED TRANSISTORS for 25 year old

Heathkit radio (or equivalents). #2N2654, ] Ll
#2N2430, #2N2431 (matched set). Will pay :

ed in correspondence about old Heathkits. | ELEC l RONIcs
have 26. Richard Flaws, 212 Mondovi Drive,

reasonable price plus postage. Also interest-
s s tiocion 602-278-4062 * 602-269-1737 Fax

Damien Thorn’s CELLULAR + COMPUTERS + TELCO + SECURITY

ULTIMATE HACKER

FILE ARCHIVE ON CD-ROM

The entire underground archives from the Phoenix Rising Communications online
service are now available on a single CD-ROM!!! Hundreds of megabytes consisting of
text files, software and hacking utility programs authored by hackers and security
experts. More than 4,000 files in all. Also includes an archive of 3,249 cellular and
14,413 hacking related messages from the Internet.

Now shipping for $89.00. Next-day Air delivery available for an additional $10.00. Mention
this ad and receive a free copy of our “Tandy/Radio Shack Cellular Guide” (while supplies
last). To receive more information and a free copy of our current newsletter, please send a
SASE. Orders charged to Visa or MasterCard are accepted via mail or may be faxed to (209)
474-2600. Phone number must be included for credit card verification. Purchase of disc con-
veys ownership of media only. Price covers archiving and production costs.

PFOEMIX 3NC COMMUNICATIOND

3422 W. Hammer Lane, Suite C-110
Stockton, California 95219
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by Karl Lunt

Author’s note: I thought I'd turn this
month’s column over to a couple of guys I
know in the Seattle Robotics Society. I hope
you'll find their story interesting.

o, do you have a machine ready for
the big contest?

Ted asked by way of greeting, as he
dropped his backpack onto the floor
next to my workbench.

I was slumped in front of my '486,
victim of a recent contract software
Job from Hell. The pay’s okay, but sometimes the
hours cut into my hobby.

“Sorry, Ted,” I replied, “but I just ran out of
time. The meeting’s tomorrow, and Robothon '95
is the next day. I'm not going to have anything
ready by Sunday.”

His reply was typical Ted. “Good, that means
you’ll have time to do some software for my robot.
Check this out.” Ted placed a wire-frame robot on
my computer table. The hobby servos for motors,
the 68hc11 computer board, and a small caster up
front clued me that he had modified a Dancer
robot from a previous Nuts &Volts issue. But, he
had made a design addition. I pointed to the third
hobby servo, nestled inside the robot’s mid-sec-
tion. “Cute hack, Ted. What's it for?”

“That’s where I'm going to fasten the pen
holder. This is our entry for the Robot Art contest.”

Ted was referring to one of the six robotic
events in Sunday’s Robothon '95. The SRS had
set up this day-long competition so everyone in
the club could show off their machines, and spend
some quality time with their hobby.

R-95 would take place at the Renton Technical
College, a new site for the SRS. The club had
approached one of the instructors with the idea of
holding the event at RTC; the response was imme-
diate and enthusiastic. In fact, it looks like RTC will
be the new home of future SRS meetings.

For Sunday, Tom Dickens and his organizers
had set up a club-wide competition with contests
such as Robot Art, Sumo, the Rapid-Deployment
Maze, the Grand Maze, Line-Following, and Dead-
Reckoning Navigation.

Ted had already finished most of his Robot Art
competitor, lacking only the pen holder and some
software. The pen holder problem, being mechani-
cal, didn’t worry Ted. But as usual, he came to me
for the software.

- o ) = = - - - " " - -

how I'm going to add the pen
holder. It’s really pretty sim-
ple.” Ted showed me his engi-
neering notebook, opened to
this new robot, dubbed Artist.

“Here, I've sketched out [
1
1
1

i Four-cell AA bat-

“The third servo is a 1 tery holder,
Futaba S148, just like the two mounted with
drive motors, only it hasn’t foam tape.

been modified; it only moves
back and forth. | fastened it
down to that piece of copper-
clad on the underside of the
frame, using some double-
sided foam tape.”

“Next, I'll cut a 4" length
of thin brass rod, which | can
bend into a pen holder. You !
can get an idea of the shape
from the sketch.”

“Finally, T'll mount the
pen holder to this round servo
control horn, using some #2
hardware and hot glue. Add
some masking tape to attach
the pen to the holder, and

Pen-holder of brass rod, fastened

‘bingo,’ it’s ready for your software.” Ted looked at
me expectantly.

I tried hard to muster a frown, ready to claim
overwork, but no dice. Our friendship goes back
too far. Ever since our early pinewood derby days
in Cub Scouts, we had pooled our talents on pro-
jects, each knowing the other would help out on
the rough spots.

In this case, as in most robot projects, | con-
tributed the software while Ted did the mechanics,
and we worked together on the electronics. Which
meant it was time for me to dust off the keyboard
and start coding. “Okay, Ted, what do you have in
mind for our Artist robot?”

“l figured we could make the robot lower its
pen, then draw a very simple design, maybe just
three or four lines. The end of the design would
leave the robot pointed at a slightly different angle
than the starting alignment. Then, it would simply
repeat the same design, over and over. The fin-
ished pattern should be a repetition of the basic
figure, folded in upon itself many times. Kind of
like this.” Ted grabbed his pen and notebook, and
started sketching.

I glanced at his notes, already juggling code in
my mind as | talked.

Ted’s Artist robot used a custom 68hc11 com-
puter board, complete with 8K of external EEP-
ROM. This was way more memory than the pro-
gram would need, but Ted probably just grabbed
whatever computer board was within reach.

Well, before | was done with the first draft of
my code, Ted had finished the pen holder. He
taped a red washable marker in place, then manu-
ally moved the holder up and down, to gauge the
range of motion. Satisfied, he returned to look
over my shoulder. “Good, you're using SBasic,” he
commented. | smiled; he had been half afraid |
would write the code using tiny4th or assembly
language. Ted could puzzle through most of my
Forth programs, but was completely lost when it
came to 68hc11 assembly.

“l figured SBasic would be simpler to follow,
and easier to maintain. Besides, if | use SBasic,
you can work on the program yourself, after the
contest.” | turned back to the keyboard. Ted start-
ed downstairs, headed for the kitchen. “I'll find
something for our lunch while you work on the
code. Watching you type always makes me
antsy.”

He returned after what seemed like only min-

“Looks pretty simple. I'll i'
need routines to move the |
drive motors, position the |
pen, and map out the lines. |
That means I'll also need |
some simple timer software, |
so | can track elapsed time.” i

“Well, I'll leave that part i

]
to you,” Ted said. “I'm going !
to start on the pen holder. |
Where do you keep your |
brass rod?” :

I left Ted rooting through |
the closet in search of some |
thin brass stock. He already |
had the hot-glue gun plugged 1
in and ready to go. | turned H

The basic
design element

Technique used by the Artist Robot to create a drawing.

1

N
/]

N\

Eight iterations of
the design element

Two iterations of
the design element

]
]
]
-

my attention to the computer.

S148 servo, mounted
with foam tape.
(two places)

circuit board

- utes, but was really an
hour. “Your larder was
pretty empty, so | biked
down to the deli,” he
said, hoisting giant sand-
wiches out of his back-
pack. “You got salami,
Meunster, and onion.
Want half of my turkey,
liver, and sauerkraut?”
Appalled as always
by Ted’s taste, | shook
my head and reached
for a Ballard Bitter. We
both enjoy the ale,
which started in a local

to servo control horn.
Pen is held with tape.

(front caster and rear wheels not shown.)

S$148 servo (unmodified), for
raising and lowering pen.

Details of additional hardware mounted to Artist’s frame

micro-brewery. Besides,
you gotta love a brewery
whose motto announces
its Scandanavian her-
itage: “Ya, sure, ya
betcha!”

After lunch, Ted
zeroed in on the soft-
ware. “Is it code yet?” he
4 asked.
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“Actually, | think I've got it. Here’s a printout;
you can see there isn’t much to it.” | started to
walk Ted through the program, but he jumped in
ahead of me.

“l can see you used a bunch of CONSTs to
declare speeds for the right and left motors; that
must be what all the rmtr_ and Imtr_ names are
for.”

“And | can see that you hooked the right drive
motor to the 68hcl1’s TOC2, the left motor to
TOC3, and the pen positioning motor to TOC4.
But what about the deg90 constant?”

“Well,” | explained, “the drive motors don’t
have encoders on them, so the only way the soft-
ware can measure distance is to count the amount
of time a motor is running. That delay contains the
number of 4.2 msec ticks needed to turn the robot
90 degrees with both motors running full speed.”

Ted picked up the thread again. “That means
you must be using the 68hc11’s Real Time
Interrupt to count out the delays.” He searched
through the listing until he found the RTI interrupt
service routine.

“There it is, at the INTERRUPT SFFFO line.”
He studied it for a moment. “Boy,” he exclaimed,

“No, the code is amazingly simple when you
see it written out in SBasic,” | agreed. “All the
ISR code has to do is look at some timer vari-
able, WAIT in this case, and decrement it if it
hasn'’t already hit 0.” “Next, the code rearms the
RTI by setting the proper bit in the TFLG2 regis-
ter. The END statement causes the 68hcl1 to
resume processing wherever it left off when the
RTI interrupt occurred.”

“This little ISR turns WAIT into a down-count-
ing variable. Whenever WAIT is set to something
other than zero, it will automatically decrement
by one every 4.2 msecs, which is the RTI timer
rate. When it hits zero, it stops decrementing.
Really simple, and very effective.”

Ted pointed to some code below the label
MAIN. “Of course, you still have to set up the
RTl initially. That must be what the POKEBs into
TMSK2 and TFLG2 do. But that still doesn’t look
very complex.”

“No, it isn’t tough to figure out. The hardest
part, actually, is wading through the Motorola tech-
nical literature, to figure out which bits in which
registers need changing.” | moved to the code
inside the InitServos routine. “You recognize this
code, don’t you?” | asked.

“Well, | know what it needs to do.” He pon-
dered the code for a moment. “The software has
to slave the three servo motors to the main timer,
TOC1. After all, that’s how all of the servos that we
hook to 68hc11s work.

“And you've set it up so the three servo sig-
nals go low when TOC1 hits 0. Then, each servo
signal goes high individually, when a TOC channel
reaches its timeout count. But your other pro-
grams were never this easy to understand.”

I had to agree. “This is the first real servo
program you've seen in SBasic. I've written the
same thing before, in assembler and in tiny4th,
but SBasic really simplifies the code.”

Ted was already looking at something else.
“What'’s going on here inside the Delay rou-
tine?”

| noticed he was pointing to the POP()
statement. “Well, SBasic doesn’t support pass-
ing arguments to subroutines, so | used the
data stack to handle arguments.”
“Whenever code calls Delay, it first pushes an
argument onto the data stack. The Delay rou-
tine then pops the value off the stack before
setting up the delay. This lets me change the
delay duration at each call.”

Ted seemed to have run out of questions,
so | hooked the 68hc11 board to my PC’s seri-
al port, fired up PCBUG11, and downloaded
the compiled SBasic program into the ’hcl1’s
memory. We set the robot down on a piece of
paper, uncapped the pen, and pressed the reset
switch. Our little robo-Picasso began drawing its
masterpiece.

The SRS meeting

Saturday morning, Ted picked me up in his
old Toyota two-door, affectionately known as the
“Beater.” His car looked as if it had been through a
few serious wrecks, but Ted was actually a very
careful driver. All of the Beater's “damage” result-
ed from large robotics experiments, many of
which didn’t pan out.

The parking lot already contained about 20
cars by the time we pulled in, so this looked to be
a full house. Sure enough, by 10 o’clock the place
was SRO, with about 50 people (and nearly that
many robots) attending.

The sheer number of robots at these meetings
always surprises me. Ted and | go back to the late
1980s, when the SRS was lucky to muster 10 peo-
ple at a meeting, with just one or two robots under
construction.

More than half the discussion time centered

on the next day’s contest. We hammered out final
details on schedule, location, and event logistics.
The meeting also touched on the newly-installed
SRS Web page. | hadn’t had time to check this
out, but Ted had browsed it, and was really excit-
ed. The club’s Webmaster, Jared Reisinger, made
sure everyone had the proper URL:
http://www.hhhh.org/srs/ and gave us a quick
tour of what the page offered. He also asked for a
volunteer to bring a digital video camera to R-95,
so he could get pictures of the event, and that was
quickly arranged.

Several people showed off new robots, built
specially for R-95. Each robot immediately trig-
gered talks about motor controllers or sensors, so
the meeting went into its “fits and starts” phase.
After a couple of hours, the meeting morphed into
the usual robo-chaos, with about a dozen simulta-
neous technical discussions taking place. At the
lunch break, Ted and | headed off to the local sur-
plus houses for some last-minute shopping.

Robo-thon '95

Bright and early Sunday morning, Ted aimed
the Beater into a parking place at Renton
Technical College. We collected our robots and
other gear, then headed to the downstairs seminar
rooms for R-95. The venue looked perfect. The
room was well-lit, nearly 80' x 40', with enough
tables and chairs for at least 100 people. The floor
sported a neutral color, short-nap carpet, ideal for
running small robots.

Ted summed it up. “I like it; restrooms around
the corner, vending machines up the hall, and it's
got a video monitor and VCR hanging on the wall.
Looks like a keeper.”

As sponsor of the Line Following event, | had
some early duties to handle. This mostly involved
moving tables to clear an area for the event, then
taping down an eight-foot length of blank 30" wide
drawing paper.

Working carefully with a black marking pen, |
drew a line the length of the paper, to mark out
the contest’s course. The 1/4" wide path con-
tained some right-angle bends and some smooth
arcs, with the starting point at one end and the fin-
ish line at the other.

Other sponsors were also setting up their con-
tests, and before long we had a Sumo ring in one
corner, and the Dead Reckoning course set up in
another.

Ted wandered over about this time.
“Somebody showed up with some robotic art he
did. It doesn’t move yet, but he wants the SRS to
help him add motion to his work.”

“He’s a local sculptor, and he makes these
neat pieces, about three-feet high, welded out of
springs and hardware he found at Boeing Surplus.
The two he brought.today are kind of like little
metal people. One of them holds out a pan so you
can throw in some pennies; the guy wants to add
a tape deck so his robot can hit you up for loose
change.”

Ted helped me run the Line Following contest,
the first event of the day. Four people entered
machines, and Gary Teachout took first place with
a speedy little machine that basically used two
photodetectors straddling the line. Whenever a
photodetector saw the line, it switched the drive
motors to turn back towards the line. This simple
bang-bang design usually results in a robot that
crabs back and forth across the line, taking far too
long to run the course. Gary made up for this flaw
by running his machine at an insanely high speed.
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As Ted said, “Heck, the machine probably only
saw the line about ten times in the entire run!” The
robot took just 6.5 seconds for the fastest of its
three runs, down a twisty course that probably
measured five feet long.

Contrast that time with Tom Dickens’ second-
place finish of 16.7 seconds. Karl Lunt came in
third with his venerable CBE-1, clocked at 23.9
seconds; Bill Harrison’s machine was not able to
finish the course.

The crowd definitely got into the LF contest,
and each contestant got a good round of applause
and lots of encouragement. It set the stage for a
great robot day.

Ted glanced over at the far end of the room,
then added, “Looks like the Dead Reckoning con-
test is getting started. Let’s go take a look.”

The premise behind the DR contest seems
simple. A robot must start at a marked location,
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then travel two meters in a straight line, turn 45
degrees to the right, and travel an additional two
meters.

The target point, where the robot should stop,
is marked with a tiny icon. A robot is judged by
the absolute distance between its ending point and
the target point. Obviously, the smaller the delta,
the better the score.

All three entrants used stepper motors to drive
their robot. After three heats, Bill Bailey was
declared the winner; his machine’s best run ended
with a delta of 5/16th of an inch from the target
point. Gary Teachout’s design (different from his
line-following ’bot) turned in a low of 11/16th of an
inch, good for second place. Ken and Mike
Birdwell’s machine finished third with a 2" differ-
ence.

After each contest, Tom Dickens had the
entrants bring their robots over for a “family por-

.. ROBOTICS . .. ROBQ

trait.” Tom had set up his Mac, complete with a
QuickTime camera, and took a .GIF of the robots.
In fact, Tom took .GIFs of most of the robots at R-
95, and Jared, the club’s Webmaster, later put
them on the SRS Web page.

By this time, Ted was feeling a mite peckish,
and headed out to snare some lunch. I'll spare you
the details, though [ will say lunch was up to Ted’s
usual standards. | had almost recovered when Ted
exclaimed, “Okay, it's time for the Robot Art con-
test. Let’s go!” He grabbed Artist and fast-walked to
the far end of the room, where Tom Dickens was
setting up the competition.

By the time | had arrived, a crowd of about 12
entrants and some 25 bystanders had gathered
around the three tables set up as drawing surfaces.
Tom had taped a three-foot length of paper down
to each table top, to serve as a canvas.

The RA contest couldn’t be simpler. Set your
robot down, then have it draw, paint, chalk, spray,
or whatever, some type of artistic creation. You get
a maximum of five minutes for your run, then the
paper is removed and hung up on the wall with the
other drawings. After all robots have performed,
the crowd votes by applause for the winner.

Since Ted had worked his way to the front of
the crowd, Tom let him start the event. The little

. robot performed as expected, and got a nice hand

for its effort. However, it quickly became apparent
that Artist was too simplistic. Following robots
used complex patterns and multiple colors to out-
do our machine, and Ted’s face fell a little more as
each new picture went up on the wall.

Marvin Green, inventor of the 68hcll
BOTBoard that so many of us use, showed off a
three-legged art machine so simple that several
kids had entered similar devices.

Marvin made his robot by fastening three felt
pens, points down, to an upside-down coffee cup.
The cup rested on the three pen tips, while a small
battery-powered motor, mounted on the cup,
quickly spun an eccentric weight. The offset weight
made the cup vibrate across the table top, leaving
three colored tracks as it went.

“Will you look at this?” demanded Ted, hold-

ing one of Marvin’s machines. “How does he
dream up this stuff?” Ted showed me the servo
motor and BASIC Stamp that Marvin had added, to
shift the position of the spinning motor and vary
the robot’s drawing. “This is a nice touch, and very
simple. This robot would make a great school pro-
ject.”
; The contest took about 30 minutes to run, and
we ended up with about a dozen pictures on the
wall. Kevin Ross, the SRS president, did the honors
of polling the audience, and declared Bill Bailey the
winner.

Bill had taped a felt pen to the front of his
Dead Reckoning entry, then done some hasty soft-
ware writing during lunch. Now, his machine
repeatedly drew a large, ornate pattern of lines and
curves. Due to tiny differences in the drive system,
the designs precessed as the robot drew.

It was basically the same concept Ted and |
had envisioned for Artist, but on a much larger and
more elegant scale. “Oh well,” said Ted, “we’ll just
do a better job for the next contest.”

So the day continued, with contests, lots of
robots, and plenty of excitement. By 3:30, when we
were supposed to clear out, the SRS members had
enjoyed about seven solid hours of high-intensity
robotics. We cleaned the place up, gave a big
“Thank you!” to our host from Renton Technical
College, and departed for home.

Ted summed up the day. “You know, we filled
that room with robots and robot builders, we spent
all day doing and talking robots, and it was only a
club event! What's it going to look like in the
spring, when the SRS holds a Robothon open to
everyone?”

“No idea,” | replied. “But | know we’ll be
there.” NV
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NEW PRODUCTS WANTED

Established surveillance
manufacturing company looking
for ideas and inventions in the
areas of surveillance,
countermeasures, and cellular
analysis (A.M.P.S., TA.C.S,,
N.M.T., G.S.M,, T.D.M.A,, or
C.D.M.A).

We can develop, produce, and
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Menlo Park, CA 94025
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1 MEGA—BPN. full o B G Hewlett-Packard ...
or half duplex. up o 27C256 748 27C010 PROCESSOR | MEMORY | Other Manufacturers
ik wih 3 omper 27C512 8741 274096 G054 1x328 36 MEASURE & INSPECT
optiems fo fexible 2732A 8742 27C1024 6264 855 2x32 & 36 VIDEO PRODUCTS....
bt I . ot - 27C128 87C51 62256 80C31 4x32 & 36 SCIENTIFIC & LAB
indicators. : 27C64 8751 2016 8202 8x32 & 36 LASERS _
COMMUNICATIONS CONVERTER 2716 8752 6116 80386 POWER S £y
® FULL SCHEMATIC AND DOCUMENTATION 2708 8755 28F010 628128 80486 COBWEB CORNER...
o FULL FAMILY OF MODULAR DESIGNS 2764A 27C040 28F020 1S61C256 68705 44256 MFG
o RS-485/RS-422 REMOTE 1/O MODULE KITS 8749H 27C020 28F040 PENTIUM 1MEGX1 COMPLETE INDEX ........... EXT 300
« AUTOMATIC OR RTS UNITS AVAILABLE THIS IS PART OF OUR LARGE INVENTORIES — MUCH MORE PARTS IN STOCK. To obtain information via FAX: A) Have your fax|
© RJ-11/12 CONNECTORS OR TERMINAL STRIP CALL US FOR ALL REQUIREMENTS YOU HAVE. ALL PARTS ARE GUARANTEED. number ready. B) Dial 1-800-547-4636. C)

® TURN YOUR PC INTO A DISTRIBUTED DATA
ACQUISITION AND CONTROL SYSTEM

R.E. SMITH
(513) 874-4796

Request above Extension Numbers.
DEXIS CORPORATION
(612) 944-7670 FAX (612) 942-9712
9749 HAMILTON ROAD
EDEN PRARIE, MN 55344

EPrs
TEL: (818) 774-9444 FAX: (818) 774-0822
WE BUY YOUR EXCESS INVENTORY
MEMORY, EPROMs, & MUCH MORE ON OR OFF BOARDS.

4311 TYLERSVILLE RD. @ HAMILTON, OHIO 45011
FAX (513) 874-1236

CONTROL - MEASURE -
MODEL 40-$99

+ RS-232 interface

INPUT

Save Up To 60% ‘
ON DATA CARTRIDGES

PCB's in Minutes
From LaserPrint!*

Robot Explorer™

The Robot Explorer™ newsletter is your
guide to the world of intelligent mobile

|
- 281 digital I/0 JOCiy 81/2°x11* * Or Photocopier
robots. Each of the 8 yearly issues is i3 E,g,i:e;allog'g?nouls ; Sheets Use houseﬁow Why WOUId anyone
packed with robot explorations: from - PWM output ‘:‘:;m‘—‘l‘f iron to apply. even th|nk about
Antarctica, to the depths of volcanoes, to - Three stepper ports — buy|ng fo rmatted
desktop mechanical creatures.
Build the newest robot kits, review the MODEL 100—$279 DC 21 20 O'C 80 format

PnP BLUE - PnP WET

latest books, and receive expert guidance - 12-bit 100KHz A/D - Four analog outputs

cartridges without

from master robot crafters. - Three timer counters - 24 digital /O for High Precision | €asy Hobby )

Whether you're a professional robot " v P""““"T:LPIC:I:‘:‘JW‘S z l?;‘r‘:;':‘:‘lpcss gethng our prlce first”
designer, researcher, educator, hobbyist, ‘ £ 2. iron-On 2. Iron-On | * USA MADE QUALITY
or simply love to read about robots, 3. Peel-Off 3. Soak-Off w/ Water | * FREE SHIPPING USA MAINLAND
Robot Explorer contains the in-depth arti- 4. €ich 4. €ich
cles you need to keep up to date with the "! Adds an €xtra Layer of | Transfers Laser Printer DC 2120 120/250 QIC 80 FORMAT

: " o : Resist for Super Fine or Copier Toner as
guiskly evalvipg world ok mtelligent 1 ‘B | lines on Std Clad Bds | Resist to Std God Bds | $8.50 each (in lots of 5)
machines. Eight issues for $14.95. |£05h$30/405n850/1005h8100 Blvellet (o Min)
Sample Pack 5 Shts Blue + 5 Shts Wet $20 | = o i
Call Now! PRAIRIE DIGITAL, INC. VISAIMC/PO/CKIMO $4 S&H -- 2nd Day Mail 1-800-603-1008

mcwvsa 1(800)GO-ROBOT 1(eo0ps7-625 846 SEVENTEENTH ST., INDUSTRIAL PARK Techniks Inc. P.O. Box 463 Ringoes NJ 08551 FREE SHIPPING IN USA!

POB 458, Peterborough N 03458 603.924.6079 PRAIRIE DU SAC, WI 53578 908)788-8

e PRAREDUSAGWIgSST (308)788.8249 UNIVERSAL DATA CORP

100% Money Back Guaranteel-Dealer Inquiries Invited |

VISA e MC e DISCOVER
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Scott Edwards Electronics

to get your copy.

Want to build a BASIC Stamp-
compatible computer? Get the
Counterfeit! We've taken a genuine
Parallax PBASIC chip and added an
easy-to-assemble circuit board to
develop a kit that will get your creative
juices flowing. Build sensors, controllers,
mobile robots—you name it—and
program them in BASIC. The language
includes For/Next, Goto, If/Then, plus
serial comms, sound, table searches,
button debounce, pulse I/O, and more.
The complete Counterfeit Controller Kit
is just $29. Double-speed Turbo option
is $2. Quad-speed is $4.

To program the Counterfeit, you'll need
either the Parallax Stamp Programming
Package, or our inexpensive Counterfeit
Development System. Our system
includes a 150-page manual, genuine
Parallax software for your PC (DOS),
programming cable, and one Counterfeit
controller kit. Only $69. (The Counterfeit
Development System may be used to
program BASIC Stamps.)
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Only 1.4 x 1.6 inches!

Curious about the inner workings of
the BASIC Stamp? Programming the
PIC in assembly language? This
book/disk combination provides
assembly-language source code
cloned from more than 30 BASIC
Stamp instructions. Shows how to
perform serial I/O, read resistance,
generate sounds, measure pulses,
perform 16-bit math, and more. The
package is $39. (Nuts & Volts,
September '94)

ORDERING INFORMATION »

Return of the counterfeit'

The Mini SSC controls eight servos from
your computer or BASIC Stamp at 2400
or 9600 baud. Up to 32 Minis can
operate from the same computer. Build
walking robots, animations! A full kit is
$29. An assembled and tested unit is
$45. (Nuts & Volts, July '95)

All prices postpaid to the U.S. and Canada. We accept Visa, Mastercard, and

American Express. Personal/company checks OK for mail orders. Terms

available for qualified businesses and schools. CODs incur a $7 handling fee.
Scott Edwards Electronics * 964 Cactus Wren Lane  Sierra Vista * AZ 85635
ph: 520-459-4802  fax: 520-459-0623 * e-mail: 72037.2612 @ compuserve.com

BASIC Stamp is a registered trademark of Parallax Inc.

We sell kits and BASIC Stamp® accessories based on Scott’s
construction articles in Nuts & Volts and other electronics
magazines. Our new catalog is hot off the press—call or write

PC».= .
B =Sl

The Counterfeit is easy to
build, with its new,
high-quality double-sided
circuit board. It's also easy
to program, thanks to
genuine Parallax BASIC.

[ 2] [ o
Source Book

Source \'
| Code i

ORDERING INFORMATION » ORDERING INFORMATION

[#170 MISC. ELECTRONICS WANTED cont. |

WANTED: TELEGRAPH instruments, any
kind, keys, sounders, books, signs. Also
Western Union Postal Telegraph items.
Goodman, 636 Grant, Charleston, IL
61920. 217-345-6771.

WANTED: SOLA “CVS" harmonic neutral-
ized isolation transformers, Amperex 7308
tubes, NOS EL34 tubes. HP 3551 trans-
mission test set. Dan Todd, 550M Ritchie
Hwy Suite 106, Severna Park, MD 21146.
410-626-8940.

ELECTRONICS EXCHANGE ST. LOUIS the
only surplus electronics store in the St. Louis
area. We buy anything in electronics that's a
bargain. Call or FAX, 314-426-4848. 24
hours 7 days.

CONSUMER ELECTRONIC parts wanted:
Semiconductors, transistors, diodes, fuses
for TVs, stereos, VCRs, computers.
Japanese, European, American. ECG,
NTE, SK. Parts must be in new condition,
preferrably in factory packaging, tubes,
sealed plastic bags. LJ Enterprises, 302-
378-3334, FAX 302-378-3558.

WANTED: RECORD CUTTING LATHES,
tube limiters, amplifiers, Fairchild,
Neumann, Westrex, Skully, Ortofon,
Grampian, Presto, Mcintosh, Marantz,
Altec, jukeboxes, records. 612-869-4963.

PHOTO IMAGING supplies. Heat transfer
presses, Photo Glaze supplies, dye subli-
mation supplies, printers. Clipper, 171
South Main Street, Natick, MA 01760.
Phone 1-800-225-4876, FAX 508-653-
0268.

HP 15 C calculator. Will pay top dollars for
a new one with manual and box. Tony
Carpio, 210-340-3844. Leave message.

ATTENTION HACKERS and dealers.
Seeking information on plans, kits,
schematics, chips, & boards for baseband
cubes, filters, security devices, frequency
books, cellulars. Will assemble myself.
Information to Tommy, PO Box 904,
Throggs Neck Station, Bronx, NY 10465.

WORKING MOTOROLA Series Ill bag
phone, Cushman CE-series service moni-
tor documentation, parts, inserts. Contact
Jerry Shoaf, 1-800-229-9257, 321 Harvard
Ave., Broomall, PA 19008.

WANTED: HEATHKIT test equipment,
models: M-1, 1G-5280, 1G-5282, and IB-
5281. Dead or alive. Please call 702-795-
2613, leave message including price.

WANTED: MFM hard drives: NEC D-3142;
Maxtor XT-1085, XT-1140, XT-2190;
Seagate ST-125, ST-138, ST-251, ST-
1100; Toshiba MK134FA. Call 714-542-
1037 or Fax 714-835-1575.

WANTED: TUBES, radios, transmitters,
gyros, bearings, connectors, relays, lamps,
synchros. Mail or fax your offerings to Hy
Ness Company, 709 B Delair Road,
Cranbury, NJ 08512. Phone: 609-395-
1116, FAX: 609-395-1117.

WANTED: LATE MODEL TEST EQUIP-
MENT (Tektronix, HP, Fluke). Especially:
Tek SG 505/2, Tek S-6, Tek 2465A/B.
Also, we buy test equipment service man-
uals and catalogs. Pepper Systems: 214-
353-0257; 214-902-9511 FAX.

TRIMMER CAPS WANTED: Must be
multi-turn type, Johanson or similar.
(5,000+). Fred, 702-795-0644.

BBS & ONLINE SERVICES

175

SHARE REPAIR. E-Mail tech support for TV-
VCR technicians. For information, E-Mail:
rhett@dump.com.

CALL THE Electrical Discharge BBS at
815-653-7902 for scientific and technical
information files. Our on-line CD-ROM
changer offers electronics data, ham radio,
satellite programs, engineering, program-
ming, and much more. Over 10,000 pro-
grams. Free access. 24 hours. Subscribers
get access to the adult areas and free
image scanning. Call today.

BUY AND sell your surplus electronic
equipment on the INTERNET. Large selec-
tion of vacuum and process equipment
currently available. Details:
http://www.johnstone.com, or phone 415-
949-3566.

PC/104 Controller Magazine On-Line pro-
vides information for embedded systems
designers, programmers, vendors, and
users via the Internet. Product and vendor
databases, news, new products, technical
articles, reading material, trade shows, and
job listings. Web address is
http://www.controller.com/pc104/

SECURITY TECHNICAL help online 24
hours a day on the HES BBS via modem:
908-840-6921.

LOW RENTAL rates for space on computer
bulletin board. Ideal for any size business.
513-772-3505 Howard.

TECHNICIAN'S INFORMATION EX-
CHANGE. For info, E-Mail: rhett@dump.
com.

EDUCATION

180

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

UNUSUAL TECHNICAL BOOKS,
Courses on antique radio repair, camera
repair, many other topics! Unusual tools.
Free Catalog. Ed Romney, Box 487,
Drayton SC 29333. Keep this address! It is
hard to find!

ESP, BIOELECTRICITY, microwave hear-
ing introduction comprehensive booklist
$1. Research Associates, PO Box 3583,
Boynton Beach, FL 33424-3583.

DON LANCASTER’S ACTIVE FILTER
COOKBOOK is back in print. Autographed
copies of the seventeenth(!) classic print-
ing $28.50. SYNERGETICS PRESS, Box
809-N, Thatcher, AZ 85552. 520-428-
4073. Visa/MC.

CERTIFICATION & LICENSING in elec-
tronics and computers can improve your
knowledge and competence, help you get
a better job or raise. Special report tells
what certifications are available and how
to get them. $10. L.E. Frenzel, 26014
Apache Creek, San Antonio, TX 78258.

WANTED: AVIONICS test equipment. IFR
1200Y3, 401L, 750B, 600A, Also Collins,
King, Microline, Proline, Silver, Gold
Crown Ground Power Units, Fox Carts.
Avionics Plus, 28000 Airport Rd., Box A17,
Hangar 97, Punta Gorda, FL 33982. 941-
575-0138 P, 941-575-2361 F.

ARE YOU interested in pursuing a career
as an electronics technician in telecommu-
nications? Learn installation, maintenance,
and repair of radio, telephone, and data
communications systems and equipment.
Call Vancouver Community College at
604-443-8562 (24 hrs.).
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KNOWLEDGE CARDS. Tables and for-
mulas from math, physics, electronics,
engineering and more. Fun and education-
al. Great Gift. Package $2. Box 12238,
Lexington, KY 40581-2238.

| BUILD INVENTIONS, Electro/mechani-
cal, Solid state, digital, analog and RF. |
have 30 years of experience designing
and building prototypes, | can build your
ideas. BARRY GROUPP, 914-735-7630.

MOBILE TRAINING Institute correspon-
dence course cost $375, Sell $200, OBO.
John Wagner, 2175 Wagner Dr, Caro, Ml
48723. 517-673-4312.

ELECTRONIC ENGINEERING. 8 volumes
complete. $109.95. No prior knowledge
required. Free brochure. Banner
Technical Books, D-2 1203 Grant Ave.,
Rockford, IL 61103.

BUSINESS

OPPORTUNITIES
190

EARN $75 per hour cleaning computers in
your spare time. Huge untapped market.
Complete business program. LSASE for
complete details: Computer, Box 1056,
Jeffersonville, IN 47131.

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

$100 GOLD! There is a circuit chip made
by IBM that contains more than $100 each
in scrap gold, and another worth $20.
Almost 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, Methuen, MA
01844.

CDROM. 600 how-to books, guides, and
reports you can reprint and sell. Royalty
free. Start own business. LSASE for free
details: CDROM, Box 1314NV,
Jeffersonville, IN 47131.

SELL OUR SOFTWARE. Sell your hard-
ware and time. Great vertical market.
Computer experience required.
Dispatching or tow yard experience help-
ful. California company expanding nation-
wide. 24 hour support for you and your
clients. Recurring monthly revenue possi-
ble. No investment required. 310-426-
2255.

SELL CD-ROMS. 100s of titles. Home-
based Okay. Write: Cash-Rom, 1860
Dorsetshire Rd., Columbus, OH 43229-
2139.

600 HOW-to-books, reports & guides you
can reprint & sell. Complete text of all 600
on Windows CD-ROM. Just $99. 1-800-
862-8000 ext. 361. Visa/MC/COD.

WHAT WOULD you pay for a simple-to-
use money-making software that will
enable you to Publish anything on disk?
From how-to information, to mail order cat-
alogs to electronic yellow pages. Write:
Sunshine Development Co., 1911 Park
Ave., Monroe, LA 71201.

DID YOU know Chaffin Electronics offers:
Programming service, circuit board manu-
facturing, thousands of obsolete and hard
to find ICs, same day shipping, computer-
ized parts search? Call for more informa-
tion. Phone: 614-574-4456 or 6906, FAX:
614-574-2124.

NEW BIG MONEY MAKING Opportunity.
National Computer Help Desk Corporation
seeks key joint venture partners in market-
ing expansion. $50,000+/year revenue
possible. For qualifying interview, call 907-
227-4637.

HOME AUTOMATION. Become a dealer
in this fast-growing field. Free information.
Call, 1-800-838-4051 anytime.

LEARN CAMERA REPAIR, ANTIQUE
RADIO REPAIR Free catalog unusual
books and courses. Romney, Box 487
Drayton, SC 29333. Keep this address! It
is hard to find!

HOW TO get the best long distance rates,
800 #s, and calling cards PLUS MAKE
MONEY by simply telling others. Free
details, 1-800-294-3228. Mention “long
distance.”

THE CASE AGAINST PATENTS.
Thoroughly tested and proven alternatives
that work in the real world, $28.50. SYN-
ERGETICS PRESS, Box 809-N, Thatcher,
AZ 85552. 520-428-4073. Visa/MC.

MAKE $100 an hour using your computer
from home! 25 different ideas! Report tells
alll Easy to do! Only $5! Bates, 733 N.
Wells, Chicago, IL 60610.

MILITARY COMPONENTS wanted.
Capacitors, resistors, diodes, transistors,
semiconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

FREE 1996 600,000 items wholesale
directory. TNT, Box 2614NV, Big River, CA
92242. (LSASE).

COMPUTER FREAK wanted! | need a
wizard to insert classified ads on low cost
or no cost computer bulletin boards nation-
wide. | have winning ads that are produc-
ing cash. Let’s split profits. Call Jim, 508-
374-2254.

INTERNET ADS: How to place your ads
on the Internet. Expose millions to your
products and services. Send $5 to cover
postage and handling for INTERNET ADS
INFO DISK. Mail to: Sunshine
Development Co., 1911 Park Ave.,
Monroe, LA 71201

LOOKING FOR EXTRA INCOME?
Distribute the most exciting product of the
century! Introducing “FM RADIO BROAD-
CASTER” a completely computerized
short range FM radio broadcasting station
that continuously repeats your message
indefinitely. This automated radio station
can sell anything! Its applications are
unlimited! The electronic marketing revolu-
tion’s here! Thousands of business people
are waiting to see it. This product is truly
explosive and the market is totally
untapped! A ground floor opportunity with
unlimited earning potential. No license
required. Send $1 for details: SPECIAL
INTERESTS, PO BOX 13, OSSINING, NY
10562-0013.

$10,000 MONTHLY with your own 900#.
No investment required. For free details,
write to: Mediastat, PO Box 4595, Mount
Penn, PA 19606.

MAKE $100 hour with your computer and
our books and software. Call 520-782-
2316 for details or write to: TELECODE,
Box 6426-NV, Yuma, AZ 85366-6426.

EARN BIG $$$ as countermeasures/sur-
veillance specialist. Extra high earnings.
Very much in demand. Complete training
and business package. All equipment and
technical support available. Send LSASE
for free details. Countermeasures, Box
1056, Jeffersonville, IN 47131.

REVOLUTIONARY NEW VIDEO
SWITCHES, controlled by any remote!
Perfect for dual cable systems or
satellite/cable/antenna switching. Ground
floor opportunity. Fred, 1-800-831-0184.

CONSUMERTRONICS
2011 Crescent, P.O. Drnwcr 531
Alamegurdo, NM 883

Voiceo: (505) 439-1 776
439-8551; BAM-7PM MST, Mon-Sal

Ems: (505) 434- 0234

434- (orders onz ou gel
voice, enler"lﬁ #11" any me) 4-hr

tive order: Tues. and Thurs. only.

10% Off on ord 00+
15

Add $5 lotal SH (US, Canadh) All items

in stock. VISA, MCard OK. No CODs or

“bill me"s. NEW ¢ %__'[MQS!

oﬂers) $2 worder, $5 wh (check or MO)
NO free catalog. NO dealers.

Since 1971. As seen on CBS "60 Min-
ules,” Forbes, elc. By John Willlams - for-|
mer Lockheed Senior Engineer, NMSU Com-

uter Sclence Professor, DOD Electronic:
‘eapons Engineer, NI Health Physicist.
Wanted; 7 MAC Iitx, PC486, portable|
o better; software; modern electronic test|
equipmem. small pans Buy or trade.

*All software supports all IBM-PC|

compalible x86 systems (8086 - Pentium) |ih

ff-the-Shelf Hardware
an Eck Syslems ¢ ATM2 ¢ Dala
Card ReadevWrilers  REEMARada
UltrasonicAR Deleclors/Recelver:
Xmitters’Jammers/Blasters ¢ Secu-
ritySurveillance ¢ EM LabvWeapon!
Countermeasures ¢ Resonant Crys-
talNeurophoneAileHieronymus Ra-
dionics ¢ Voice Disguisers ¢ Phone
Color Boxes ¢ DTMF Decoders o
Lineman's Handsels ¢ Bug & Tap De-
leclovBlasler ¢ CarjackKidnap Foller
« Hearing Assistor ¢ Shriek Module
# TENS ¢ 6th Sense Communicator
+ Subliminal MixevAmp ¢ Levilator
# Vortex Generalor ¢ Noise Cancel-
IlnqI stem ¢ Ullrasensitive Soun
WREMF Deteclors ¢ Electronic
anser « Laser ¢ Bacteria Detection

Kit - more! See our New Catalog!
SPECIAL PROJECTS
designhulldoblalntepalvmod-
IMnalnl aintonsult on any devic
Yslemﬁm]ecl/broceu - eleclrica
electronic/phone/computer/me-
chanicalbpticalaulomotive for bus-
Iness/personalAnvention prototypin
need. Confidentiality guaranteed.
Describe and Include $30 pre-engl—
neering fee (does not obligate Jou)

' Time and cost estimates in 7- T
gmque !% E nic and computer de-

slign article database accessed by title and
subject: Digilal, uP, uC, analog, hybrid, no-
mograph, software. M hacker, in-
house, non-published artic
up to 25 keys (OK to combine topics), we|
retum list, rou select articles. 325 sea:ch
fee + $14election + .25page + $!
AUTOMA
T E LLER MAC
crimes, abuses,
defeals oxpomll 100+ methods delalled
Include: Physical, Reg. E, cipher, PIN com-
promise, card counlerfmlm magnetic
siripe, false front, TEMPEST, Van Eck, tap- fwiitt

Relaies airecﬂ; io YOUr oF erorpros C- Inlo than our competitor's $79 manuall | X le] s K e 1R yYe]3 DEVICES

- - A

PP
PO - .
How cellphones e and are modified. JAs reporied on "60 MINUTES": How cer-
Vulnerabilities to hack attack and coun- Jtain 8s can slow down (Inn mpa
termeasures. Comprehensive info on repro- lwatthour melers - while loads draw ful
ramming NAMS SNS etc (cloning), con-{nowerl Device plugs Into one outlet and
ata_ form H ng encoded normal loads Inlo other outlets. Also do-
MiINs, ESNs. SID s, operatlnu syslems scribes mslor creep, overload droop, etc.
il e, B, e v ALE
st m and resets, scanning, tracl
seameresrsons g and St s"e':':‘)".é“:n%w down M’&%‘“&&"m’é‘ﬁm

ocalluns roaming, ESN an ers whil drawing |
g full loads Plans. $19.
artskquipment sources, attendant Sta- : How watthour

wns non-USA bands, health concems,
nd the ECPA and crilique. Step-by-stej calibralion, eor modes
descdphons 1o key d(:enrovmel %(mf s’many). ANSI Standards, elc. Demand and
popular cellphones. Plus complete section s:gﬂr:‘sou';;? sggﬂ"mﬁfel’éﬂg‘ym;g;;
on phreaking cordless phones! Much more.
omprehensive, Invaluable - 10 times more |$19. Any 2, $38. All 3, $59.

$69. (Do Special Projects (above) for |}V device plans: Stun Gun, Taser, Prod,
up-to-date hardwareSoltware). ﬁ:'d“ FJm or, mf'".’, ZIN:!:!, Aﬁlmrf
| PBX HACKING |Z e
1Xs d I of|& Van de Graall Gens., Fence Charger,
about $8 ilondr Wi o VOIGE WAL Gelger Counler, Ozone Gen., Fish Stun-
+ IHACKING® (below) details how VMSs are |™&": Plant Stim., Kirlian, morel Al plans
hacked for “"phun® and k‘Jmﬁt lncludlnu for only $29.

VMS methods for hacking PBXs them- |(WTN[=]=I<] ATTACK!
selves - "PBX HACKING" addresses all|Electromagnetic Inferference and Elec-
other Issues relating to PBX hacking, in-ltronic Weapon Attacks cause: Cancer,
cluding countermeasures. Can your busl- birth defects, and profound psychological,
ness or agency afford a $90,000 phone [neurological, cardiovascular and Immune
fraud loss savelage loss due to hacked|system disorders! Destructive to people,
PBXs)? As described in Forbes Magazine Janimals, plants, equipment! Includes
article. $29. we Inves-

I (
YT A YT T T-Ye] 41T e |tigated)! Includes how to verify and pin-
How Voice Mall Box systems are used and [P0 gM' and electronic attack sources,
sEDeclﬂc ways they are hacked. Includes and specific counlenneasuin:lsl 823 IE
Tutorlal and plans
e e e Bloe “E,'L for powerful ELECTROMAGNETIC WEAP-
m&“ucm'mmcsﬂkﬁmul 3",‘""]’. o sand LAB DEVlC? (;glir:um circuits,
etc. Absolutely required for al
users, sysops and securlt; p:r‘;onnel Il $29. Thorcugh, $29. Both $49.
PHREAKING RADIONICS MANUAL) |
Exciting electrical, electronic and electro-
CALLER ID & ANI rnaune‘l,»c therapeutic, diagnostic and nve
Details on how they work and dozens of ef- }ventive devices (mostly experimental). His
lecllvg ways of daleatmq ctﬂer 1D, ANI lory, descriptions, plans (dozens), avail-
57, Call Blocking and *67. Also de- fabilfes of Radionics Devices from early to
scnbes Caller 1D, Orange, Bnlqu Cheese Imodem. While drugs cost $ Hundreds,

and CF Boxes, ESS, $57, E9 1 various electricity costs pennles! $29. HEAL
CLASS seMces CM ]:u_y_&j.[ Plans for 3 major eleclronlc
CAMA, DNR, 800- ECR, nlmun UJ F.l therapeutic devices of types approved b v
tanders, Centrex - mom 29. FDA. $24.

B s soxes| Pt B AT

prope ies of EMFs and lights /n vitro an
PHONE COLOR BOXES vivo. Bands include pwaves, 4 IR, 6 visible
Dozen phione color boxes descilbed - many lang '3 v, ysing continuous, single-pulse,
circuits. Plus Call Forwarding, Conferenc—

Ing, Phreak History, Glossary, Diverters, su'&'? srzagdgnmypzulg:!ralznagd‘g;dth o0

3 A ,  Bridgl
Heads & Cans, Oplocom, 3rd Par’tyua:g STEALTH TECHNOLOGY] |

many other non-box methods - more. $39. |Police radar Is lasclnaﬂnql It also has error

Mmmth %! Every known error mode -
u , LE stealth method anmmdal usog to "lm
s’ iodul 0 18 06 o oy mm'l° T Ut s ket ht 60%8 You
e v |z| TR o ocaon ostance [$100s In insurance and rsk cancellaion) -

er, over any length ol
ime, mlhef"‘usy Aol e m our "”"‘,‘Qﬁdﬂ%m and jam signals - full

choice) and timestol des

) and log the
sults to monitovtliskprinter. Quick-dial IAISECRET & SURVIV
rectory of up to 600 numbers. BUSY redial RADIO
%}onﬁ nn::g énomgnlgamaﬂ%:&c;d Optimum survival and securlty radio equip-

ment, methods, freq allocations and voice/
RINGING. O al shsll to terminal
pon COMECT” Gt 1 ey oG08 ({5 Seorprcodus, e, S
batching). mmul + Disk* $29.

optimizations, remole monitoring and con
OMPUTER PHREAKING lrol security, survelllance, anduunmsonlc
Describes in detall how computers llbef—optlc and Infrared commo. 70+ cir-

etrate each other, and how VIRUSES, TRO- [cuit plans, tables. $29.

T Wogmsm;l; are 'mnIE- SAVVY DRIVING
mented. Dozens of com crime and -

abuse methods and countenmeasures. In- ?mhiefacm and?hs:':e l’:ag:wngea::b':s
cludes disk filled with hacker text files and}cy,dec how to avoid °8 evade criminals,

ulillties, and the legendary FLUSHOT+ pro- fay5i4”and evade head-on collisions and
{;‘g";‘ds stem (5‘? c"""' " M"‘l'“" o‘l'her accldents, propedy et 10, Bck

much morel Manual + Dlxlx:' 829 avom tickets, minimize h;'}f?nce preml-

LG T AT Jums and loss risk, pr

epare for u:ﬂwand op-
Cumpnanon of 1005 of the.best articles Jtimize routes and IonHlslance ing, 0p-
(hASCII)bylop hackers!.phreak limize parking, more. For all drivers -

glnﬂ spoornn Inslda lob super-cool, vi-fe
ralion, pulse, high voltage - others. Case
historles, law, countermeasures, detailed

security ‘checkiist, labeled intemal pholos,
figures. ATMs contain up lo $250,000 in
cash! Recent 5350 000 ATM crime spree

still unsolved! $39.

CREDIT CARD SCAMSIK
Cardholders, merchants, banks suffer $ Bil-
lions In losses annuary because of credit

card fraud. Describes every known means
ol credit card fraud and scams. Protect

most comprehensive survival manual on|
cons & scams of all kinds - from the clas-|
sic to hi-tech. Detalls 100s, their many!
vadaﬁo:;ls ;;ld countermeasures. Prolect

]
signals usﬁ| an mdlnary TV descdbed ln
detail. Includes security induslry reports.
Range up to 1 KM. Plans include both the|

crel Van Eck designs! $29.

VORTEX GENERATOR
Heat and cool with amazing, simple 3
device. Uses no moving parts, eleclricity,
fossil fuel, fiquid or freon, Guaranteed sci-
entifically sound! Plans. $9.

RELATED sw pe
related swindles fleece

Americans of $100+ Bnllon per yearl The]change,

Consumerlronics and the original Top Se-|the d

Covt major topic inbeginners to pros. $29.
hackevdomw"nnllh'ﬁﬂ ULTIMATE SUCCESS
ALYSIS MANUAL

QUES Underpald, overworked, harassed or

iven cryplo programs jabused? Victim of office politics? Stuck In

ozg)lnanalyu adeadendlob?(:an'lﬂnda ood Ex-

lorked-out ex- {pect to be lald off, fired or transfemed

lous “Com-{soon? The ultimate no-holds-barred, look-

k¢ $29. ling-after-#1 Machiavellian techniques to

3 M llind, obtain, oplimize and keep top jobs,

pay and benefils, THE RULES OF THE

WAL G2 TN 2 GAME FOR A GAME WITHOUT RULES!
The mos! comprehensive, hard-hitting, hi-|From resume to CEQ. $29.

tech survival book ever writtenl T
eyttt gyl H ARD DRIVE MANUAL |
Covers all hard drive and controller imple-
mentations (emphasls on PCs). How to se-
lect, interface, Initialize, set up, use, main-
tain, troubleshoot and repar them. How to
ect Ihena "l‘lmky":sumu botaum , pry-
ing eyes and sticky fingers. How to recover
ogy In various and conflict environ-ldamaged and lost files. How to prevent
ments and scenarios. Comprehensive. $49. cmhags Includes ~ software _reviews.
0, advice, tips. $39. PI¢

5o
ROCKET'S RED GLARE AL Mo 30

Di i llant
ﬁ&%ﬁ:ﬂfmm'u’%" Wh';';fsm Nst '0"- Toubleshool, repair flopples
formulation, manufacture, Ins h ecial equipment or Software.

opellants, motors, igniters, etc. Includ 355 25/' PCx86, MAC, Apple, Atarl,
ml of commonly aval lable maler!als and Commodore, olc_systems. ppies

need some upkea n_!g]sa DRIVE
(with schemallcs e Jm e Tglemy practical facts on

: | TUTORIAL:
How fi (ecmckers (M s, blockbusters, *filoppy drives, 1“5'“{ including many tips,
cherry bombs), small rockets, volcanos, jrecommendations, formatting, Interfacing,
fountains, sparkiers and salety fuses are|FUC. elc. $25. Any 2, $54. All 3, $74.

made and colored. Slm e chenp
Ingredients. $9. Both $. Pleaee Order Yodayl
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.COMand . lps?:n:cc
socura cl
ommended by pre:

ulm & hcumr Mal llll +

Nuts & Volts Magazine/October 1995 129



is | PIC1 6084

programmer and

i»dlscover the world of
| -mlcrocontrollers today!

ou've probably read many articles
that praise Microchip’s PIC family

cost, versatility, and simplicity. You

__may have even wanted to leamn

. how to use them in your own
designs. - .

Unfortunately, the high cost of PIC device
programmers may have deterred you from
experimenting with these fabulous microcon-
trollers. Add to that the cost of an EPROM eras-
er, and it is understandable why many hobby-
ists are reiuctant to begin using microcon-
trollers.

~|If the cost of equipment has deterred you
from learning about microcontrollers in the past,
| then the PIC16C84 programmer is for you.

inexpensive and easy-to-build programmer for
Microchip’s EEPROM microcontroller — the

2OOP ==
I E LR S E ]

Figure 1

| PIC16C84 — thet Is easily connected to the
_parallel port of your IBM-compatible PC.

The PIC16C84 is unique in the PIC fan;\i!y‘

| because of its use of electrically erasable pro-

grammable read-only memory (EEPROM) for

_its program and data memory. This means that
_no additional equipment is needed for erasmg
| the microcontroller before re-programming and
g:t in-system programming (ISP) is also poss;-

. Programming the PIC16C84

.grammed in either ial or parallel mode.
‘While parallel mode is faster, serial mode pro-

Therefore, the PIC16€;84 programmer serial
. mode is used.

the PIC16C84. Two power supplies are
. required for programmmg the PIC16C84: one
for the VDD pin (4.5V to 5.5V) and one for the
*MCLR pin {12V to 14V). In serial operatnon the
RB6 pin is used as a clock input pin and the
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@ of microcontrollers for their low- i

_ available (see the

This article details the construction of an

i to jack J1. A full-
‘wave bridge rectifier

The PIC16084 mtcrooontroller can be pro- "f‘i
DC. LED D3 indi-
vides simplicity and in-system programmability i

“Figure 1 dlsplays the pin configuration for : U1, a LM78L05ACZ,

84 Programmer

by Chris Sakkas

RB7 pin is used
for entering com-
mands and data
input/output.

Software s

Sources sidebar)
for using an IBM-
compatible PC as
a host system for
the PIC16C84
programmer. This
software per-
forms well on
most any
Microsoft DOS
based systems.
See the
PIC16C84
Programming
Software sidebar
for information on
how to use the
soﬂware for this programmer.

For more information on the

i serial and parallel method of programming the

PIC16C84 microcontroller, consult Microchip
document DS30189C. (See the Sources side-
bar for more information.) This document pro-
vides all the details for those readers interested

G »in developing their own programming software.

Circuit Description

The schematic for the PIC16C84 program-
mer is shown in
Figure 2. Power is
supplied to the circuit
via a wall trans-
former in the 12-16V
AC range connected

is used along with
capacitor C2 to con-
vert the voltage to

cates that power has
been applied.
Voltage  regulator
provides a steady 5V PicCOwa
supply. Variable volt-
age regulator U2, a
LM317LZ, is pro-
grammed by resis-

PICERASE

The programming software for IBM-compatible PCs (see Sources sidebar for sup-
plier information) consists of several files that program PIC memory, verify PIC
memory, configure the PIC, and erase the PIC contents. Below is a summary of
the commands and their function:

PICPROG <filename>
-Program PIC program memory with filename

PICVERFY <filename>
-Verify PIC program memory against filename

PICDATA <filename>
- Program PIC data memory with filename

- Configure PIC by answering questions presented

- Erase program memory, data memory, and configuration

-

tors R10 and R9 to supply a 13V output need-
ed for programming the PIC16C84.

Five parts of the 7406 (a hex mvertmg
buffer with open collector outputs) are used to
buffer the signals from the DB-25 male connec-
tor on the programmer to the parallel port of the
PC. Transistors Q1 and Q2 are used to switch
the 5V and 13V sources as needed to the VDD
and *MCLR pins, respectively. LED D1 glows
when device programming occurs. Because of




' constructed on a small perfboard or the print-
D2 ed circuit board shown in Figure 3. If you do
BRIDGE __not wish to etch your own printed circuit
board, you may purchase a ready-made print-
ed circuit board from the source given in the
Sources sidebar. The Parts List catalogs all
parts needed to build the PIC16C84
Programmer and at least one source for each
of the primary components. A complete kit of
all the components in the Parts List is also
available, as well as a ready-to-go pre-assem-
bled programmer.

The components placement for using the

1

U1
LM78LO5SACZ vee
VIN vour |—%

PHONEJACK
12VAC to 16VAC

qoy

e H printed circuit board is shown in Figure 4.
I Carefully install and solder all components
uU3a R5 "
10K
1 2
2
7406
P1 Figure 2
o 5 . R6 ,
CC P——AANA=OVCE
i 10K

2 T U4 &
o RA2 RAl [ D1 R2

Sl RA3 RaO [ 21 1””21W&[>
O RA4 OSC1 32— 1E£T B

oo MCLR OSC2 57—
O VDD

°TT RBO RB7
7o RBZ RBS [1J

s (21

o—| 2¢ RB3 RB4 (2O i JPl
oD X oL . PIC16CB4
s 3
o = R12 100

o X 10K
2 > ne 2y U3E

3 10K
co £
2 10,

CONNECTOR DB2S

Notes: U3 pin 14 to +5V, pin 7 to GND
U4 pin 5 to GND

the open collector nature of the 7406, the out- : Therefore, resistors R4, R5, and R6 u W . F .
put of the 7406 appears to be an open circuit : areusedaspullupsto5volts. ° oL@
 p———— when a low input is applied. ; A five pin header, JP1, is also shown (9] “D’ 3 |i_‘| s 70 i
Figure 3 S — on the schematic. This headeris % o . e
- used for in-system program- {f ® e -e § =[]
ming of your own designs. All (29 & ~ R
signals needed to program a 3 P
PIC16C84 are provided by the || /|88 @e: o g o
pins of this header. ' i|9e| " e e 2
For in-system programming, || § .: = 3
your designs must provide a o eche .M- °
means of isolating the corre- :o C] iz
sponding pins of the {.‘\ s@e2 O
PIC16C84 device from the 5 4 o
O N2

_other parts of your circuit. This ®
N can be accomplished easily by e @

oo using five two-post headers, .
o with one end connected to the 4
2 PIC and the other to the
L™ remaining circuitry. . : : g
o?® These posts must be jumped togeth- : into place. Pay particular attention to the orien-
09 er for normal operation. Simply remove : tation of the TO-92 packages (transistors and
0° the jumpers and connect the pins from : voltage regulators) and to the polarities of the
9 o\ the PIC16C84 programmer to the in- i capacitors, bridge rectifier, and LEDs.
W circuit PIC when programming is need- All of these components have either one
oo ed. The jumpers must then be re- : longer lead to indicate positive polarity, or are

| installed after programming clearly marked for polarity on the package.

' _ v - Sockets should be used for U3 and U4. A
Construction ' ZIF (Zero Insertion Force) socket may be used
for U4 to make insertion and removal of a PIC

The PIC16C84 programmer 6an be | to be programmed easier and to lessen the

¥\\

PICIGCOA Pragramasr
(C)1995 1TV T 1
Rev. 1.0
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Parts List

Semiconductors

U1 - LM78LO5ACZ 5 volt 0.1 amp Regulator, TO-92 Package (Digi-Key
LM78L05ACZ)
U2 - LM317LZ Adjustable Voltage 0.1 amp Regulator, TO-92 Package
(Digi-Key LM317L2)
U3 - 7406 Hex Inverter 14-pin DIP (Digi-Key DM7406N)
U4 - 18-pin Socket for PIC16C84 to be programmed
| Q1, Q2 - PN2907, TO-92 Package (Digi-Key PN2907)
D1, D3 - 2.54 mm LED (Digi-Key P363
D2 - Bridge Rectifier (Digi-Key RB151)

Resistors

All resistors 1/4 watt, 5% tolerance unless otherwise stated

R1 - 4.7K ohm

R2 - 2K ohm

| | B3, R4, R5, R6, R7, R8, R12, R13, R14 - 10K ohm

| R9 -2260 ohm, metal-film, 1% tolerance gDigi—Key 2260XBK)
R10 - 243 ohm, metal-film, 1% tolerance (Digi-Key 243XBK)

R11 - 100 ohm

Capacitors

| C1 - 0.1 uF Monolithic (Digi-Key P4917)

| C2-470 uF / 25V Radial Electrolytic (Digi-Key P5630A)
C3, C4 - 1 uF / 35V Tantalum (Digi-Key P2059)

Miscellaneous

J1 - 3.5 mm Phonejack (Mouser 161-3505)

JP1 - Molex .1" straight five-pin Header (Mouser 538-22-03-2051)

| P1 - DB25 male right angle PC Mount (JDR Microdevices DB25PRS)
T1 - Wall Transformer 12 VAC/150 mA (JDR Microdevices TR12-500)

14'3?in Socket, Jumper Wire, Rubber Feet, DB-25 male to DB-25 female
cable

See Sources sidebar for supplier information

this should be less than three feet, but if prob-
lems continue, you should try to make your own
cable. A one-foot cable with only the six
required connections should work properly.
You should not run the programming soft-
ware out of a Microsoft Window's DOS shell
because timing may be interfered with by
Windows. Instead, run the programming soft-
ware directly from DOS.

Any TSR programs that affect the comput-
er’s timing may also hinder programming. If
your computer has a switch to change between
turbo and non-turbo speeds, you should try to
switch to the slower speed to see if this
improves programming.

If the above steps do not help, or the soft-
ware does recognize the hardware, you should
carefully inspect your work to insure that all sol-
der joints are good and that all components are
placed properly. Use a voltmeter to check for
}he proper output voltages of the voltage regu-

_lators.

The power LED
should now light.
Insert the PIC to be
programmed in socket
U4, The programming
software includes a
sample object file,
SAMPLE.OBJ, that
can be used for testing
the programmer.

To test the program-
mer, enter PICPROG
SAMPLE.OBJ at the
DOS prompt. You
should then be
prompted to hit a key
for programming to
begin. Once a key is
hit, the programming
LED should light.
Programming should
take less than 20 sec-
onds on a typical PC.
Congratulations, you
now have a PIC16C84
programmer!

Troubleshooting

If the hardware was
recognized, but the
programming failed,
the first thing you
should look at is the
cable. Make sure the
cable is short. Ideally,

Conclusion

Despite its low cost, the PIC16C84 pro-
grammer can be used to develop very sophisti-
cated applications. It is ideal for the beginning
microcontroller programmer and the seasoned
professional wishing to program the PIC16C84
on a budget.

If you have never programmed PICs
before, the Sources sidebar contains refer-
ences to documents you will want to read.
Good luck with your PIC16C84 applications!
NV

_chance of bent pins on the PIC.
. Header JP1 is optional, and is
not needed if the programmer will not
be used for in-system programming.
- Two jumper wires (JW1 and JW2)
must be installed to complete the
ed circuit board wiring.

_ Simply use standard hook-up
| wire (such as 22 gauge), cut to the
_ appropriate lengths, and remove the
| insulation from the ends. Insert the
_ jumper wire between the correspond-

ing points (JW1 to JW1, JW2 to JW2)

and solder to the board. L

~ You may place rubber feet on the
corners of the printed circuit board if
you wish to use the board stand-
alone, or you may wish to place the
programmer inside an enclosure. If
you use an enclosure, you may want
to attach the LEDs to the top of the
enclosure, and solder wires down to
the printed circuit board. The same

- must be done with socket U4 and the
optional header JP1. .

Technologies:

— $15.00 plus $1.00 shipping.

$5.00 shipping.

shipping.

address below. Please speci

$7.00 charge.
Test and Use

, ‘ ITU Technologies
~ The PIC16C84 programmer is 3477 Westport Ct.
now ready for usel After you have
obtained the programming software,
connect a short DB-25 male to DB-25
female cable between the PC's par-
allel port and the programmer’s DB-
25 connector. Plug the wall trans-
former to an AC outlet and insert the

sent via phone or E-Mail.
E-Mail: ITUTec@aol.com

log of other electronic products.

Programming software, printed circuit boards, kits, and
assemled programmers are all available from ITU

PIC Programming Software — $5.00 plus $1.00 shipping.
Printed Circuit Board and PIC Programming Software
Quality PCB with top side silkscreened for easy assembly.
Complete PIC16C84 Programmer Kit — $29.00 plus

Includes all items mentioned in Parts List (parts, PCB, wall
transformer, and cable) and PIC programming software.

PIC16C84 Intro-Pak — $39.00 plus $5.00 shipping.
Everything in Programmer kit plus one blank PIC16C84.

PIC-N-GO Programmer — $59.00 plus $5.00
Ready-to-go assembled and tested programmer

(wall transformer and cable included!), one blank
PIC16C84, and PIC programming software.

Your personal check or money order can be sent to the

3-1/2" or 5-1/4" floppy disk
format. COD orders are also accepted with an additional

Cincinnati, OH 45248-3026

Your questions can be answered or COD orders may be

Phone: (513) 574-7523 (9 AM to 5 PM Eastern)

Please call or write if you would like to receive our cata-

If you wish to acquire your own components to build
your programmer, contact:

Digi-Key
701 Brooks Ave. South
P.O. Box 677
Thief River Falls, MN 56701-0677
1-800-344-4539

Mouser Electronics
2401 Highway 287 North
Mansfield, TX 76063-4827
1-800-346-6873

JDR Microdevices
1850 South 10th St.
San Jose, CA 95112-9941
1-800-538-5000

For more information on PICs, contact:

Microchip Technologies, Inc.
2355 West Chandler Blvd.
Chandler, AZ 85224-6199

(602) 786-7200

Be sure to get the Microchip Data Book and
Embedded Control Handbook (also available from Digi-
Key). Microchip also maintains a free BBS that contains
information and files in support of their PIC family of
microcontrollers. Assemblers, simulators, and many
other development tools can be downloaded for no cost.
To connect, dial your local CompuServe phone number,
type <ENTER>, followed by +<ENTER>. At the Host
Name: prompt enter MCHIPBBS<ENTER>. To find your
local CompuServe number, have your modem dial 1-
800-848-4480 and enter NETWORK<ENTER> at the
Host Name: prompt.

plug into the jack on the programmer.
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[#190 BUSINESS OPPORTUNITIES cont. |

BILLION $$$ security industry. Dealers
wanted. Burglar and fire alarms, CCTV,
access control, home automation. High
earnings. High demand. Full business
package, start-up and operations manuals,
training, videos. Full dealer support. Send
LSASE for complete details: Alarms, Box
1056, Jeffersonville, IN 47131.

DISCOVER SECRETS OF HIGH-PROFIT
MICROWAVE AND VCR REPAIR!
Powerful new 2-cassette video shows you
how to, when to, and what to do. GUAR-
ANTEED logical, practical, realistic, specif-
ic. MONEY BACK if not completely satis-
fied. Plus FREE technical support. Call
MICROTECH toll-free, 1-800-700-UFIX
(8349).

ELECTRONIC BUSINESS LOCATION.
JUST IMAGINE the wonderful quality of
life for you and your employees in the
beautiful Blue Ridge Mountains of SW
Virginia, excellent source of engineers and
technicians, major research university,
research and industrial parks, major inter-
state, convenient to commercial airport,
clean air and water, mild weather, summer
and winter sports, skiing, hiking, hunting,
fishing, camping, biking on Blue Ridge
Parkway, low taxes and land prices, great
mountain top views for homes and ham
radio, central location for entire East coast,
200 miles to ocean port. David at PO Box
341, Floyd, VA 24060-0341, 540-231-
6478.

5,760 MONTHLY, entrepreneur, mecha-
tronics servicing. 80% work at your place,
20% traveling. We provide training, spare
parts, marketing plan. Refundable security
$490. World-class European know-how.
Inquiries: Dr. Peter Karatassos, 85 Old
Ithaca Road, Horseheads, NY 14845.

1 GIG-HDS $100, 72 pin SIMMS mem
$15, 486-90MHz. Pentium motherboards
$135. Pentium CPUs $75 to $200. 14”. 28
SVGA monitors $65 lots more. Deal direct-
ly and save. Over 290 addresses $30. We
can also send COD if you like. FAX/Phone
no's too. GR Stringer, PO Box 30563,
Houston, TX 77249-0563 USA.

OVER $400 MILLION OF VENTURE CAP-
ITAL CAN BE YOURS. Yes, we can help
you get access to over $400 million ear-
marked for inventors and entrepreneurs
just like yourself. We can help you qualify
with our time saving ready to use Word
Proposal Processing Kit (WPPK), 1,000s
of successful applicants since 1982. You
must be able to import MS WORD 6.0 files
using an IBM compatible floppy drives.
Order WPPK-3 for 3-1/2 floppy or WPPK-5
for 5-1/4 floppy each $35. If you would like
our Proposal Printed Copy of the files
order PPC-1 for $25 send US check/MO to
IMAGINET, 3943, Ellesford Ave., West
Covina, CA 91792.

WHOLESALE FLEAMARKET merchan-
dise directory. 60 pages, hundreds of dis-
tributors listed that you may contact who
supply fleamarket/swapmeet dealers. All
kinds of items, incredible prices!
Electronics too! Useful for business or per-
sonal use. $12. JACOMM-BO, Box 142,
Wharton, NJ 07885-0142.

MAKE THOUSANDS WEEKLY SELLING
AND INSTALLING MINI SATELLITE
DISHES. Get in now on one of North
America’s newest and fastest growing
industries. For a complete information
package from a trusted name in the satel-
lite communications industry, send $14.95
to REQUEST INFORMATION SERVICES,
5201 Kingston Pike, Suite 6-106,
Knoxville, TN 37919. Quick service.

THE TRUTH ABOUT INVENTING.
Insider’s info on how to maximize your
chances for cashing in on your electronic
idea. Avoid many pitfalls the “free inven-
tor's help” guys don't tell you about. A bal-
anced, no-nonsense 8-page report only
$9.95. Free S&H. Columbia Research,
Box 91111, Portland, OR 97291.

DISTRIBUTORS WANTED. Unlimited
income. CD-ROMS, software, and videos.
Homebased okay. Send long Self-
addressed stamped envelope to: Mr.
Louden, Box 26031 Suite 304, Columbus,
OH 43229.

BUY AND sell! Computer portrait systems
and equipment: Cameras, tripods, lights,
computers, digitizers, monitors, presses
and inventory. Take pictures with video
camera, print and transfer to T-shirts,
mugs, pins, caps, posters. ISE ph: 210-
350-5555, fax: 210-350-5574.

INTERNET FOR ENTREPRENEURS:
How to get free ads on the internet. E-Mail
autoresponder to your E-Mail address.
Classified or full page ads. Write or send
$5 for info disk to: Sunshine Development
Co., 1911 Park Ave., Monroe, LA 71201.

REPAIRS — SERVICES

200

PCB DESIGN analog, digital, single or
multilayer, very affordable. Doral Co., PO
Box 437, Wayland, MA 01778.

AFFORDABLE HP power sensor repair!
For example most HP 8481As repaired for
$195. Call or write for information and pric-
ing. Willamette RF, Inc, PO Box 1599,
Corvallis, OR 97339. Phone 503-754-
7226, FAX 503-753-4629.

Ly

SMART AC or SOLAR

BATTERY CONTROLLERS
FOR GEL-CELLS OR LEAD-ACID

BATTERIES
6 TO 28V.
110/220 VAC, 50/60 HZ.
= WILL NOT OVERCHARGE!

USES UC3906 |.C. SWITCHABLE CURRENT, PTC
FUSE, REVERSE BATTERY PROTECTION, TRICKLE
START-UP, DBLE SIDED PCB, QUICK CONNECT
TERMINALS, PROGRAMMABLE VOLT OR CURRENT,
DETAILED MANUAL. PURCHASE BASIC UNIT OR

COMPLETE KIT W/ METER, LO-VOLT OPTION
TRANSFORMER, & ALL METAL ENCLOSURE.

COMPLETE KIT:
BC-CONTL-06 FOR6 V; 1 AMP MAX..
BC-CONTL-12 12 OR 14 V. 1 AMP MAX
BC-CONTL-28 24 OR 28 V. 1/2 AMP MAX.....
cc
67O 14V; 1 AMP MAX...........
24 TO 28V. 172 AMP MAX.
OPTIONS: TRANSFORMER KIT...
AUTO LOW VOLT DISCONNECT...
SOLAR CONTROLLER: SENSES IF
ADEQUATE. DUAL LEVEL VOLT CONTROL. CAN BE
USED W XFMR FOR LINE POWER BACK-UP.
SC-CONTL-00 (COMPLETE)6to 14 V,11A...... $109.95
SC-BASIC-00 BASIC KIT... .3
FOR 24-28 VOLTS ADD
BC-04, UP TO 5 AMPS CHARGING RATE, 12-14V,
HEAVY DUTY XFMR, FOR DEEP CYCLE HIG
POVVER USAGE. 110 VAC 60 HZ.

SPEED METER OPTION

UC3906 BATTERY CHARGER CHIP ($7.00); LM350K
($7.50); 8044ABM CURTIS KEYER CHIP ($19.95);
LM338K ($10.50); MC3423P1 ($3.00); NESO4AN ($5.00),
NEG02AN ($2 EA. 6/$10.00); & MORE

..$44.95
: (2M, sM 220, 440 MHZ) ...$10.95 - 44.95
"WINDOM" Wi 1:4 BALUN + 50' FEED LINE ..$ 89.95
G5RVMULTIBAND (80 THRU 10M)
TO ORDER CALL 1-800 JADE PRO (523-3776)

VISA, MASTERCARD, CHECK OR MO ACCEPTED
USA SHP COST: $6.00 1ST $100 + $1.00 /EA. ADD'L $100.
P.O. Box 368
E. HAMPSTEAD, NH 03828
PHONE: 603-329-8996
PUTTING THE AMATELIR BACK N RADIO ""%mEMEE"'m

NATIONAL ELECTRONIC
WHOLESALERS #

YOUR WHOLESALE HEADQUARTERS FOR ELECTRONIC COMPONENTS

STEALTH 1000-P

(1-5)$56 (6-10)$50 (11-20)$46 (21-50)$43 (50+)$41

 PIO-63XX PAN NEW!!

(1-5)$69 (6-10)$63 (11-20)$59 (21-50)$55 (50+)CALL

CENTURY CONVERTERS

(1-5)$69 (6-10)$65 (11-20)$60 (21-50)$57 (50+)CALL

RAW CONVERTERS

VARIOUS BRANDS DEPENDING ON AVAILABILITY
CALL FOR CURRENT STOCK

MODULES

CALL FOR PRICE QUOTES

BLANK CHIPS AND COMPONENTS
>PIC 16C54 (100+)$2.30 (500+)$2.15 (1000+)$2.05

>PIC 16C56 (100+)$2.45 (500+)$2.39 (1000+)$2.32
>MOTOROLLA 40-PIN (100+)$10.50 (500+)$9.50
>GAL 22V10 (100+)$1.99 (500+)$1.49 (1000+)$1.29
>PAL 16L8B (100+)$1.99 (500+)$1.29 (1000+)$.99
>EPROM 27C64 (100+)$2.99 (500+)$2.49 (1000+)CALL
>28-PIN WIRE WRAP SOCKETS (100+)$1.19 (500+)$.99
>SOLDERTAIL IC SOCKETS 8,14,16,18,20 PIN $.10
>PUSHBUTTON SWITCHES-NORMALLY CLOSED $.30
>CRYSTALS, CERAMIC RESONATORS, CAPACITORS,
SAW FILTERS, AND MANY OTHER COMPONENTS-
CALL US WITH YOUR NEEDS, WE WILL SAVE YOU $$
>CUSTOM CIRCUITS BOARDS MADE TO ORDER-CALL
>MOD-EMUP PROGRAMMER -$LOWEST$

I-800-618-7480

Write in 156 on Reader Service Card.
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PRINT

T-SHIRTS
FOR FUN
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.)

3. Place paper face down on T-shirt and iron the back of paper
to transfer the image.

COMPUTER
CHEST TOP
PUBLISHING

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. ltoh 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.

Over 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

800-377-2023
mx714-993-6216

Write in 202 on Reader Service Card.

CONVERTERS « CONVERTERS « CONVERTERS
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“* QUALITY COMPUTER COMPONENTS **

MOTHER BOARDS FLOPPY| e 00 0 SPECIALS eeee
386SX- 40 W/CPU .oooruereee S 85.00 | DRIVES 486 VESA LOCAL BUS
386DX-40 W/CPU & 128K ~... S 125.00 MAINBOARD W/ 256K CACHE
486DX VESA L/B W/256K ... § 128.00|$85.00 St S
VIDEO & IDE CONTROLLERS |PER SET!! 32 BIT VESA IDE I/0 CARD
IDE & 1/O W/CABLES .........5 14.00 [ HARD | COMPLETE WITH CABLES & SOFTWARE
VESA L/BIDE & 1[0 .. s 36.00 | pRIVES ONLY .... $ 249.00
I e D O E e § . O 0 [ 2O MB | 250 MB SAMSUNG HARD DRIVE

TR
ADD ON CARDS & MISC [SEAGATE{ 55y up coNNOR TAPE DRIVE
2400 DATA MODEM ..... -3 B%1$ 168. | ONLY .... § 389.00
.00 | 260 MB | AL PRODUCTS ARE IST QUALITY FACTORY
MITSUMI CD-ROM csoem. 18000 [SAMISUNG| we o0 57 CAmRY o nERURS onvsen
144 FAX/MODEM wccvuvres $ 148.00 | § 235, | ST DEALERS WELCOME - TERMS AVAILABLE.
WE STOCK IT ALL ....

CPUs, ME

ORY, COMPLETE & BAREBONE SYSTEMS

B W C COMPANY, INC,

PHONE :

PICS, GALS READ if you've lost your mas-
ters. Programming service available. Call for
info. Network Sales, 616-683-0500.

MASTER BEEPERS repair. Motorola, Train
technician fastest turn around. For more
information, please call Mr. Felix at Procom-
Plus, 718-329-3424, FAX 718-329-3423.
Unbeatable prices, call for your price list or
write to Procom Plus, 2936 Jerome Ave.,
Bronx, NY 10468. Attn: Mr. Felix.

ENGINEERING CONSULTING. Experienced
engineering for your ideas. Product develop-
ment from conceptual to manufacturing
stages. Digital, analog, sensor, and RF
expertise. Precision audio designs.
Microcontroller designs for HCO5xx,
HC11xx, PIC16C5x. Software design for IBM
PC. ASIC design using XILINX. Enclosure
and packaging design. In house schematic
capture and PWB layout. Reasonable Rates.
Contact Steve Hicks, Diasystems
Electronics, 7508 E. Granada Rd,
Scottsdale, AZ 85257. 602-970-3162.

PINBALL MACHINES! New Catalog! Books,
Magazines, Manuals, Diagrams, Supplies,
Parts. Send $2 for catalog Now to: Marco
Specialties, Inc., 5290-N Platt Springs Rd.,
Lexington, SC 29073-9252. 803-957-5500.
FAX 803-957-6974. E-Mail:
tilt@ix.netcom.com.

(803) 764-0474

FAX :
DEALERS WELCOME ... TERMS AVAILABLE ... CALL FOR FREE PRICE LIST

Write in 203 on Reader Service Card.

(803) 824-0278

ELECTRONIC SERVICES: Expert repairs
(fast turn around), car audio & CB special-
ists, custom circuits, loud speaker enclo-
sures, audio/video test and alignment tapes.
Send SASE for information on 30-day guar-
antee, plus special commercial rates.
Cumtronics, 235 Madison St., Ste. 1,
Brooklyn, NY 11216. Tel. 718-230-7660.

CUSTOM COMPUTER & microprocessor
software & hardware. Program in C, Basic,
Forth, Fortran, etc. Design interfaces to tele-
phones, lights, alarms, relays, motors, etc.
212-479-7805.

PCB SERVICE. Very reasonable rates. See
our tired of ironing ad under Plans-Kits-
Schematics. FIRST PROTO, 919-403-8243.

(E)EPROM PROGRAMMING done quickly
and economically. One day turn around typi-
cal. Simple copy $2.50 per device. Also pro-
totyping, design, and consulting services
available. Call or send SASE to: Luzer
Electronics, 4023 North Bayberry,
Wichita, KS 67226. 316-687-4759, FAX
316-687-3103.

REPAIR SOLUTIONS — more than 17,200
VALUABLE, TIME SAVING, MONEY MAK-
ING REPAIRS for servicing TVs, VCRs,
CAMCORDERs & other electronics, orga-
nized in an easy to use computer program —
The TIP REPAIR Program. PROFESSION-
AL BOARD/COMPONENT LEVEL
REPAIRS with Part numbers, Component
locations/values & test voltages (when
available). ADD your own tips. PRINT tips.
Owners of our COMPUTERIZED TIP PRO-
GRAM say this is the BEST technical tip pro-
gram on the market today. Works on ANY
IBM compatible computer with a hard drive &
16 Megabytes free space. NEW VERSION
— works in DOS and WINDOWS. Only
$200. FREE Shipping for prepaid orders
(USA). FREE Demo! Have your own tips?
Ask about our TIP EXCHANGE policy with
FREE Updates! CALL 1-800-215-5081/516-
643-7740. HIGHER INTELLIGENCE SOFT-
WARE, 60 Farmington Lane, Melville, NY
11747.

HP 4815A Z-METERS: Info for repair or cali-
bration. See the SANDFORD ASSOCIATES
ad appearing in #80 TEST EQUIPMENT col-
umn.

VACUUM SPUTTERING: Most metals,
oxides and nitrides. Multilayer and rolicoating
development a specialty. Call Jack at 603-
595-7711.

CASES CUT. We will custom cut plastic
cases for your electronic product. Prototype
& production. From hand drawings, samples
and CAD files. Also surplus cases and com-
ponents available. Silicon Valley Products, 8
Paquatuck Ave., East Moriches, NY 11940.
516-878-6438.

PRODUCT/CIRCUIT development available.
Specializing in RF and analog design of
satellite communications equipment. Have
complete microwave and digital development
lab for RF, analog, digital and PCB design,
Tom Hajjar, 543 W. Amherst, Satellite
Beach, FL 32937. 407-773-5633.

DYNATEL CABLE LOCATORS REPAIRED
500, 573, 710, 730, 735, APC. Quality work,
very reasonable prices. We also sell refur-
bished calibrated sets for $600 with a ninety-
day warranty on parts and labor. Red Ball
Electronic Repair, 1-800-635-9591.

CIRCUIT BOARDS made from your artwork.
Prototype, short runs, small quantities, even
one. Quick turnaround. Atlas Circuits, PO
Box 892, Lincolnton, NC 28093. Phone/Fax
704-735-3943.

$10 FOR your dead HP 8640B output and
modulator amplifiers. Example P/N: 08640-
67003, —67007, —-67022, 67923, and many
others. Advanced Engineering & Calibration.
410-643-1581, FAX 410-643-1158.

JERROLD DRX-3-105

61 Channel, Fine Tuning

m:v l:fmhlslled

Single: $45.00 ,

31 $39.00 PANASONIC  Single: $75

10+: $35.00 550 MHZ - HRCSwitch 5+: $69.00
Parental Lock-out « More! 10+ $65.00

77 W
Smlthar.own NY 11787

Main Street
00-322-9690

ers, 1ro.!

Ml Pno

UNIVERSAL REMOTES!
REPLACEMENT REMOTES!
$5.00 & up

Ask about Customer Remote, Batteries & Coax Cable AIIMVS Included
Referral Incentives W DO NOT SELL DECODERS, TEST DEVICES, CHIPS, ETC!

Write in 155 on Reader Service Card.

Hhrra,,q

1-800-322-9690

CONVERTERS « CONVERTERS - CONVERTERS

REGAL CR-83

83 Channel - Parental Lock—Out
More! Factory Refurbished

Single: $55.00

5+: $49.00

10+: $45.00

CALL NOW!

SYILYIANOD - SYILYIANOD - SYILYIANOD



Alabama Radio

8907 Alabama Highway 9
Anniston 36201

Little Professor Book Center

2717 18th Street

Birmingham 35209

RT Systems Amateur Radio Supply
8207 Stephanie Drive

Huntsville 35802

ARIZONA
Lynnironics

3415 W. Glendale Ave. #4
Phoenix 85051

MJ Sales, Inc.

1842 West Grant Road
Tucson 85745

TRI-TEK

9014 N. 23rd Ave. #11
Phoenix 85021

Wholesale Satellite

706 E. Fort Lowell Road
Tucson 85719
CALIFORNIA

A & A Engineering

2521 W. La Palma #K
Anaheim 92801

ABC Electronics

1210 S. Garey Avenue
Pomona 91766
Abletronics

9155 Archibald Ave Unit E
Cucamonga 91730
Aerogen Elecironics

7411 Garden Grove Boulevard
Garden Grove 92641

All Electronics

905 S. Vermont Avenue
Los Angeles 90006

14928 Oxnard Street
Van Nuys 91411
Alifronics

2300-D Zanker Road
San Jose 95131

Califomia Compu ks
3805 Ocean View Boulevard
Montrose 91020

Specialists

Communications
426 W. Taft Avenue
Orange 92667

Computer Disk Service

3537 Old Conejo Road #115
Newbury Park 91320
Computing Technology

251 Balsam Street
Ridgecrest 93555

Darcell

4910 Santa Anita

El Monte 91732

Del Amo Book & News

163 Del Amo Fashion Center
Torrance 90503

Electronic Material Industries
10153% Riverside Drive #194
Toluca Lake 91602

Ford Electronics

8431 Commonwealth Avenue
Buena Park 90621

Harding Way News

113 W. Harding Way
Stockton 95204

Los Angeles 90025
Hi-Fi Doctor

1814 E. Ball Road
Anaheim 92805

HSC Electronic Supply
4837 Amber Lane
Sacramento 95841

3500 Ryder Street

Santa Clara 95051

6819 Redwood Drive

Cotati 94931

JK Electronics

6395 Westminster Avenue

Westminster 92683

Murphy's Electronic Warehouse

401 N. Johnson Avenue

El Cajon 92020

Opamp Technical Books

1033 N. Sycamore Avenue

Los Angeles 90038

Orvac Electronics

1645 E. Orangethorpe Avenue

Fullerton 92631

Pace Electronics

4680-J Los Angeles Avenue

Simi Valley 93063

Panaxis Productions

3460 Skycrest

Oroville 95965

Pioneer TV

8895 Laurel Canyon Boulevard

Sun Valley 91352
's System Specialist

21021-504 Soledad Canyon Road

Santa Clarita 91351

DEALER DIRECTORY

Sav-On Electronics

13225 Harbor Boulevard
Garden Grove 92643
Servo Track

535 Salmar Avenue Suite D
Campbell 95008

Survival Books & Equipment
11106 Magnolia Boulevard
North Hollywood 91601
Tex-Comp

11550 Zelzah Avenue
Granada Hills 91344

The Radio Place

5675-A Power Inn Road
Sacramento 95824

Tower Books

1280 E. Willow Pass Road
Concord 94520

630 San Antonio Road
Mountain View 94040

2727 El Camino Real
San Mateo 94403

2538 Watt Avenue
Sacramento 95812
Tower Records/Video
5611 Blackstone

Fresno 93710

14570 Ventura Bivd.
Sherman Oaks 91403
Video Electronics

3829 University Avenue
San Diego 92105
Wheeler's CB

40095 Forest Road

Big Bear Lake 92315
CANADA
Com-West Radio Systems Lid.
48 East 69th Avenue
Vancouver, BC V5X 4Ké6
RP Electronic Components
2113 W. 4th Avenue
Vancouver, BC V6K IN7
COLORADO
Fistell's Micro Electronics
7023 E. Colfax

Denver 80220

Colorado Springs 80909
T H Electronics

216 Commerce Dr., Unit 2
Fort Collins 80524
Westemn Test Systems
530 Compton #C
Broomfield 80020
CONNECTICUT
Archway News

64 Bank Street

New Milford 06776
Derric Electronics

1660 Whitney Avenue
Hamden 06517

Salcon

33 Brook Road

Enfield 06082

FLORIDA

Alfa Electronics Supplies
1502 S. State Road 7
Hollywood 33023

ANI Specialties

1681 Gretchen Avenue
Lehigh Acres 33971

Clarks Out of Town News
303 S. Andrews Avenue

Fort Lauderdale 33301

Int'l Radio & Computers, Inc.
3804 South U.S. 1

Fort Pierce 34982

J.T. Communication

579 NE 44th Avenue

Ocala 32671

Mike's Electronic Distributing Co.
1001 NW 52 Street

Fort Lauderdale 33309
Skycraft Parts & Surplus, Inc.
2245 W. Fairbanks

Winter Park 32789

Sunnys At Sunset

8260 Sunset Strip

Sunrise 33322
GEORGIA

Omar Electronics

2130 Highway 81 SW
Loganville 30249

IDAHO

Electrocom

846 6th Avenue South, Suite D
Payette 83661

Hi-Tech Surplus

606 East 44th Street

Boise 83714

RJM Electronics, Inc.

7544 Lemhi Street #2

Boise 83709

The Current Source

5159 Glenwood

Boise 83714

ILLINOIS

NUTRON Computers

& Electronics, Inc.

821 E. Rosevelt
Lombard 60148

Pick's Electronics

Lewis Park Mall
Carbondale 62901
Tower Records/Video
2301 N. Clark Street #200
Chicago 60614

Tower Records/Video/Books
383 W. Army Trail Road
Bloomingdale 60108
INDIANA
Harbourtown Sales
21040 Hague Road, I-O
Noblesville 46060

New Horizons

Corner of SR 26 & SR 55
Pine Village 47975

SHF Microwave Parts
7102 West 500 South

La Porte 46350
KANSAS

Uoyd's Radio & Electronic, Inc.
220 W. Harry Street
Wichita 67213

Pioneer Technologies
1644 Eigin Drive

Salina 67401

Revcom Electronics
1104 S. Main

Scoftt City 67871
KENTUCKY
Security World Plus

212 Pike Street
Covington 41011
MARYLAND
Maryland Radio Center
8576 Laureldale Drive
Laurel 20707

Silicon Valley Electronics
2014-A Industrial Drive
Annapolis 21401

Tower Records/Video
1601 Rockville Pike #210
Rockville 20852

Eastbridge

49 Cedar Street

East Bridgewater 02333
Tower Records/Video

360 Newbury Street
Boston 02115
MICHIGAN

Family Electronics

111 East Superior Street
Alma 48801

Hal-Tronix, Inc.

12671 Dix-Toledo Highway
Southgate 48195

Little Professors Book Center
22174 Michigan Avenue
Dearborn 48124

Purchase Radio Supply, Inc.
327 East Hoover Avenue
Ann Arbor 48104

Radio Shack

1332 U.S. Hwy 41 West
Ishpeming 49849

Tower Records

1214 S. University Avenue
Ann Arbor 48104

MINNESOTA

Satellite City

2663 County Road |
Moundsview 55112
MISSISSIPPI
Bay Area News Services
603 Highway 90 #11

Bay St. Louis 39520
MISSOURI
Accurate Instruments
3123 Weatherford Road
Independence 64055
Electronics Exchange
8644 St. Charles Rock Road
St. Louis 63114
Independence Electronics
119 S. Main
Independence 64050
Radio Center USA

1242 Howell Road
Kansas City 64118
Stewart & Associates
204 Sonderen Street
O’Fallon 63366
NEBRASKA

Ladd Electronics Co.

111 N. 41st Street
Omaha 68131
NEVADA

Amateur Electronic Supply
1072 North Rancho Drive
Las Vegas 89106

Less Buster's Electronics

2930 N. Las Vegas Bivd. VSTG-22

North Las Vegas 89030
Radio World

1656 Nevada Highway
Boulder City 89005
Tower Records/Video
4580 W. Sahara Avenue
Las Vegas 89102

NEW HAMPSHIRE
Cahill Electronics

160 Main St. Kingston Plaza
Kingston 03848

NEW JERSEY
JR Tech Systems

1309 Route 71

Belmar 07719

NEW MEXICO
Badger Services
10801 Central Avenue NE #214
Albuquerque 87123
Vonns Electronics Co.
1306 East Madrid

Las Cruces 88001
NEW YORK

All Phase Video Security, Inc.
70 Cain Drive
Brentwood 11717
GS&E

182 Avenue D
Rochester 14621

Ham Central

3 Neptune Road
Poughkeepsie 12601
Hirsch Sales Co.

219 California Drive
Amherst 14221

Tony's Equipment
10065 Morley Road
North Coliins 14111
OHIO

Amateur Radio Depot
29462 Lorain Road
North Olmsted 44070

Bigelow Electronics
186 E. Jefferson Street
Bluffton 45817
Works

5768 S. Main Street
Ashtabula 44004
Compustuff
2751 Medina Road
Medina 44258

One
7601 Mentor Avenue
Mentor 44060

Foolsteps

4925 Jackman Road Store #58
Toledo 43613

Hosfelt Electronics, Inc.
2700 Sunset Boulevard
Steubenville 43952
Keyways, inc.

611 8. Main Street
Miamisburg 45342

Leo's Book Shop

330 North Superior Street
Toledo 43604
Mendeison Electronics
340 E. st Street

Dayton 45402

Mike's Surplus Stuff

132% E. 3rd Street
Dayton 45402
Powermaxx, Inc.

1587 U.S. Route 68 North
Xenia 45385
OREGON

News & Smokes

2295 W. Main Street
Medford 97501

News & Smokes #8
259-C Barnett Road
Medford 97501

Norvac Electronics
7940 SW Nimbus Ave. Bidg. 8
Beaverton 97005

960 Conger
Eugene 97402
1545 N. Commercial NE
Salem 97303

Portiand Radio Supply

234 SE Grand Avenue
Portiand 97214 |
Powell's Technical Bookstore
33 NW Park

Portiand 97209

Tower Books

1307 NE 102nd Avenue
Portland 97220

The dealers listed below carry the latest issue of Nuts & Volts, for your convenience.

PENNSYLVANIA
Asher Technology Services
69 Gingerbread Lane

East Stroudsburg 18301

Business/Compute
213 N. Easton Road
Willow Grove 19090

Lee Frank Electronics

6337 Evelyn Street
Harrisburg 17111

Lehman Scientific

2997-F Cape Hom Road
Red Lion 17356

Shop N Drive

3050 Canby Street
Harrisburg 17103

Surplus Al

RD 1 Box 337

Hunlock Creek 18621

The Insideoutiet

415 Arch Street

Norristown 19401

Tower Books

425 South Street
Philadelphia 19147
PUERTO RICO
Marval Security Equipment
Calle 6 #13, Ext. San Agustin
Rio Piedras 00926
SOUTH CAROLINA
555 Electronics

5646 Farrow Road
Columbia 29203

Discount Software

Route 1 Box 195 Highway 6
Cross 29461

R&D Associates

514% West Avenue

North Augusta 29841

TENNESSEE
GBC Electronics
125 Birch Street
Blountville 37617
Schuitz

Elecironics
402 Revere Street
Kingsport 37660
TEXAS
Tanner Electronics
1301 W. Beltline #105
Carroliton 75006
The Communication Source
2713 Galleria Drive
Arlington 76011
Tucker Surplus Store
1805 Reserve Street
Garland 75042

Omega Electronics
1500 North 150 West
Provo 84604
VIRGINIA
Electronic Equipment Bank
516 Mill Street

Vienna 22180

Riley's Distributing

1045 Edom Road
Harrisonburg 22801

Satellite Headquarters

9310 Timberiake Road
Lynchburg 24502

Tower Records/Video/Books
4110 W. Ox Road #12124
Fairfax 22033

WASHINGTON
A-B-C Communications, Inc.
17541 15th Avenue NE
Seattie 98155

Amateur Radio Supply Co.
5963 Corson Avenue S. #140
Seattie 98108

Superironix

18650 68th Avenue South
Kent 98032

Tower Books

10635 NE 8th Street
Bellevue 98004

20 Mercer Street

Route 1Box 113
Morgantown 26505

Amateur Electronic

5710 W. Good Hope Road
Milwaukee 53223

E.H. Yost & Co.

2211-D Parview Road
Middleton 53562

News & Hobby Center
4758 Packard Avenue
Cudahy 53110

Rich's

Route 2 Highway H North
Stanley 54768-9418
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by Jim Ford N&JF

even peen Je
that bought package de
which included the rental of a
motorcycie and all the ne
. Sary support — gas, fires, pit
crews, hotel rooms, efc.

Race Details

d SCORE, the sponsor, divides
' the entries into over 14 different

. Classes (six different classes for
© motorcycles alone). The non-

- motorcycle classes range from

pickup trucks to dune buggies and
- the fast “rails.” There is even a

| special Safari class where classic

. cars such as a '57 Chevy or others

- can compete in a more limited

mileage competition.

The entry fee for the race is on
the order of $300.00 to $500.00
depending upon the class of entry.
The prizes are from two sources:
SCORE and corporate sponsors.
The top few finishers in each class
will get a part of their entry fee
back. This is not very exciting, but
the real money comes from the
sponsors such as the tire compa-
nies, motorcycle manufacturers,
spark plug companies, etc. Over
$500,000 in contingency fees are
often posted. This might seem to
be a good prize bank, but contin-
gency means, for example, if a tire
manufacturer offers a $50,000
prize, the winner must use their
tires. If three tire manufacturers
offer the same prize, two will not
be awarded, because the winner
didn’t use their tires. This brings
the real prize money down consid-
erably.

Sponsors help the racers by
giving them good breaks on prod-
ucts and sometimes provide pit
support. The top teams get a lot of
help from corporate sponsors. The
vast majority do not make any
money on the race.

The first motorcycle starts at
6:00 AM with another every 30

seconds. At 8:30 AM the cars are -

started. The faster vehicles start

first to minimize the neces-

sity of passing, however, bumping
is allowed to emphasize the need
to pass under certain conditions.

The motorcycles are faster
over all, but each year the rails
improve and last year, in one race,
the overall winner was not a
motorcycle. The last full course
motorcycle elapsed time was 16
hours 50 minutes, but the four-
wheel rail was only three minutes
slower. The finishers must get
stubs from all check points (13 in
1992) and complete the race by 42
hours after they start. Some of the
faster vehicles average over 60
MPH (overall winner 61.333 MPH
this year) on roads that most peo-
ple would drive 5-15 MPH if
attempted.

Many drivers wear totally
enclosed head gear with air
pumper helmets to combat dust.
Some motorcycle drivers wear
headlights on their helmets. Fog,
mud holes, and sometimes cows
in the road are hazards of the
night. Three or four riders are
often used because this race is so
grueling.

Support Essential

Support of all kinds is neces-
sary for this race. Pit crews often
“crew” for more than one vehicle.
These crews are located near the
checkpoints. They often hopscotch

carry spares of all kinds, even
welding equipment. The desire to
finish even if you're not “in the
money” is strong. It is not uncom-
mon to see a vehicle come
through a check point with one
wheel missing entirely, or no
brakes, and still keep going.
Approximately 50% finish the race
although this varies with road con-
ditions and support.

Medical support is a necessity,
with one medic team per check
point when possible, but roving
teams are common. Broken arms
and legs are almost a guarantee
with every race. Serious injuries
such as head or spine also occur.
The race has had a few fatalities.
Most of the equipment and volun-
teers are from the USA, but
Mexico also supplies ambulances
and volunteers.

When a serious injury occurs,
the local medical team does what
it can in communication with the
medical director, and they decide
where to take the injured. The
nearest local hospital or clinic may
be the right choice, but they may
elect to transport the injured by
ambulance or plane to the USA.
Sometimes travel to the USA is
not possible, or delayed because
of citizenship problems, or
because night flying except by
large commercial aircraft is gener-
ally illegal in Mexico.

Enter Ham Radio

Communications are vital to all
parts of the race. This is where
ham radio helps. The organization
that supports all the Baja races
(there are 250-and 500-mile races
as well) is BARRA — Baja
Amateur Radio Racing
Association, spearheaded by Bob
Ward WBBWTE. This organization
has been in existence before the
first Baja race. BARRA manned 11
of 13 checkpoints in the last full
course race, as well as the start
and finish. BARRA's function is to
provide health and welfare infor-
mation.

Most of the communications
traffic handled consists of passing
times relayed to net control, either
at the start or the finish (both ends
want the same data). Passing
times mean, for example, vehicle
567 passed check point 9 at time

s down the 11:37. These times are put in a
| Checkeoint 9 at San Javier, BCS course. data base at both ends. When
| Mexico. Score of are those who The rea- someone asks at any location
rgic to dust. son thatthe | what happened to their vehicle,
-------------- full length their request is relayed to net con-

course from Ensenada (this year
Tijuana) to La Paz is chosen only
.every three years over loop races
just a couple hundred miles south
of the border is due to expense
and the “stringing out” of pit crews,
.etc.

Crews with names such as
Team Green or Rough Riders

trol and the data base is accessed !
to see the checkpoint and time last |
seen. ‘
Manning the race data base is
a big job in itself. Since most pit
crews are located near the check-
points, many inquiries are from pit
crew members just walking over to
us and asking about the vehicles
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they are supporting.

Stuck stub info is also relayed
to specific checkpoints or net con-
trol. A “stuck stub” is something all
racers carry — it is simply a piece
of paper stating their problem. For
example, a stuck stub might say,
“Stuck 15 miles north of check-
point 9 with broken front axle, con-
tact Team Green, vehicle 567,
signed B. Smith.” All racers are
expected to pick up these stuck
stubs from stranded racers and
deposit them at the next check-
point.

Medical co-ordination is some-
times necessary, particularly when
the race course is not a loop and
long distances need to be covered.
Many of the pit crews, medics, and
racers have VHF “Business Band”
transceivers in the 151 MHz range.
VHF often does not have good
enough range for the medics. This
is where ham radio HF (short-
wave) can provide vital assistance
and co-ordination. Of course, med-
ical communications traffic takes
first priority on all “channels.”

A somewhat humorous co-
ordination of a different nature was
required one year at checkpoint 9
in San Javier manned by Terry
Neal AA6TN, Jim Sanders
KABMOB, and myself. A non-
English speaking Japanese rider
with a broken motorcycle was

Barl

l Srvengd s

otta

would buy that

i VHF business

The porular pick-up class — note the heavy
duty endorsements painted on the truck.

brought to us. His bike was still 25

miles north of the checkpoint. We
asked net control at La Paz to find
a Japanese speaking person to
reassure him. They did find some-
body who spoke some Japanese,
but were unable to find his rented
pit crew even though he waited
half the day. He was finally taken
to La Paz by a :
different pit
crew chase
team with a
note pinned on
him that
described his
problem. We
wondered if he

package deal
again.

Much of the
pit crew com-
munications are
handled by the

band trans-
ceivers. They
even have a
plane that flies
around and
does voice
relays called
“The Weatherman.” It is relatively
new that the Mexican government
allowed this plane to fly at night.
Ham radio has HF communi-

that they forget to stop and end up having to go

back.

.

was set up

cations to solve
some of the limi- |
tations of the
business band.
The vast majori- |
ty of the HF traf-
fic was on ‘
approximately
3850 and 7200
KHz. Forty
meters was best |
during the day |
and into early
evening at |
which time |
the net
changed to
80 meters.
HF is really the

backbone

| of the full length course although

VHF can work good when there is
shorter or loop races.

We used a Kenwood 690 !
transceiver, and a 450-ohm ladder
line fed 80 meter inverted V dipole |

| with a balanced transmatch. Our

checkpoint in the last full course

e __,M,.H_;W S A

r
|

100 yards west of the San Javier
church. (We used the church to
hook up one end of the inverted
V.) This church, incidental-
ly, was completed in 1757
and was the second oldest
of the famous mission
churches (the first was in
Loreto, 21 miles east).

VHF both voice and
packet are used for shorter |
races. Packet is useful for
the “passing time” traffic.
Leon Braskamp AABGL
wrote a special data base
program just for the race.
Packet limitations are get-
ting all stations equipped
and familiar with this type
of communications, |
as well as multi-path |
bounce distortion.
Often, strong sig-

i nals that seem like
<%= they should work, don’t

because of multi-path. This can be
a problem for the mountainous
desert of Baja CA. We are still try-

" ing to solve some of these prob-

lems.

The mountains of central Baja
have a 10,000'+ peak called Mt.
Diablo (the Devil). This would
seem like an answer to many path
problems especially since there is
a road up to the top. We have tried
it in the past, but Mt. Diablo is also
an observatory. The access to the
very top is limited because they
are afraid the transmissions may
disrupt their studies. Also, as you
might imagine, you can’t have any
lights on either.

There was also an extra level
of permission needed to get near
the observatory along with its
associated snafus. Camping in the
dark at 10,000' in November also
requires hardy volunteers, such as
George Hiscox WABRIK. This juicy
sight may have to be passed in the
future.

BARRA got all the Mexican

{ Operations Center. Note the mobile antenna
. mounted on the frailer.

ham licenses at no cost to any of
the volunteers. They use the for-
mat XE2/your call. These licenses
have always been valid for a limit-
ed time (for about a week around
the race). Recently, people have
paid $60.00 for a six month
Mexican license.

Mexican ham licensing is in a
state of flux. The United States
just implemented a reciprocal
licensing agreement with Mexico.
The details of how Mexico will
implement this agreement and
cost (if any, the US is free) are
overdue.

Mark your calendars for the
start date of Thursday, November
8th to listen in on the fun. For
those who think they might enjoy
the combination of camping, ham
radio, and the race, you might
want to contact Bob Ward
WB6WTE, P.O. Box 290519,
Phelan, CA 92329-0519. nv
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GENERAL NOTICE

LAND OF LAKES CABLE
IS NO LONGER IN THE
CABLE T.V. BUSINESS

[#200 REPAIRS - SERVICES cont. |
PRODUCTS DEVELOPED from your con-
cept or design. We provide: electro/mechani-
cal/opto/pneumatic designs. PCB design,
fabrication, packaging, tooling, assembly &
test. Microcontrollers, custom controls, sen-
sors, smart devices, process automation, sci-
entific research. Call: A SQUARED TECH-
NOLOGIES, 619-432-8285.

ADD OPT. 002 (512MHz-1024MHz) to your
HP 8640B. Exceeds all HP specifications.
$499 installed. Includes 1 year NIST trace-
able calibration. Advanced Engineering &
Calibration. 410-643-1581, FAX 410-643-
1158.

GENERAL NOTICE

ICs DUPLICATED. We can duplicate your
memory devices or micros on or off the PC
board! No need to remove them. Program
charge is only $2 each. 11 years experi-
ence. We do 16CXX, 17CXX, X68HCXX,
74SXXX, 87XX and other micros. Credit
cards. Okay. Write, or fax your needs, to:
Software City, Box 23016, Little Rock, AR
72221. Fax 501-223-9406.

KITS BUILT 1 to 1000. Wirewrap, bread-
board, thru-hole, SMT PCB assembly.
Wiring, cables, harness, chassis, racks, pan-
els. Custom test fixtures. Quick turnaround.
Low rates, top quality, free quotes. Call: A
SQUARED TECHNOLOGIES, 619-432-
8285.

SAVE $$8$. “CLEAN YOUR VCR LIKE
PRO.” Easy step-by-step guide. Free clean-
ing tool. Best seller! By mail only! Act now!
Send $19.95. Don Kohl, 1 Dogwood Drive
(NV1095), Neshanic, NJ 08853 24 hr. msg.
908-369-7889.

CRYOENGINES (14) new in cartons, mfg. by
CTI Cryogenics for missle industry, part no.
8095001G007, with heater assembly approx.
4" dia. x 5" $485 ea. GBC Electronics, 125
Birch St., Blountville, TN 37617. 615-323-
2976.

RADIO REPAIR: Commercial and amateur
two-way. Portables a specialty. Reasonable
rates. Call Mike NOVWW at REYNOLDS
RADIO, 219-482-5630.

HAM & Two-way radio repair, prompt ser-
vice, competitive prices, Centurion communi-
cations, 892 N. Delsea Dr., Vineland, NJ
08360. 609-794-8000, FAX 609-794-8989.

ERROR ON YOUR FORD ODOMETER?
This Error can be corrected! For $95 plus
$10 S/H, the correct mileage and operation
can be restored. Save hundreds of dollars as
compared to dealers replacement cost.
Advanced Engineering, 410-643-1581, Fax
410-643-1158.

MILITARY SURPLUS

ELECTRONICS 95

MILITARY EXTENSION cables for R-1051
receiver |F/audio or T-827 transmitter mode
selector module operational test and repair,
new, $12.95 ea. ppd (USA). Geoff Fors, Box
342, Monterey, CA 93942.

TRIMMER CAPS WANTED: Must be multi-
turn type, Johanson or similar. (5,000+).
Fred, 702-795-0644.

MODULE TESTERS GPM-55 for PRC-25,
$40. VRM-1 for RT-524, —246, R442, $50.
PSM-13 batt. tester for PRC-6 thru 77, new,
$25. R-442 30-75 MHz FM rec. 24V $175.
Tartan Electronics, Inc., Box 36841, Tucson,
AZ 85740-6841. 520-577-1022.

ROBOTICS
145

| AM doing research on.intelligent, automat-
ed grasp programming for industrial robots. |
would like to correspond with people who are
doing similar work, or who are knowledge-
able about this field. Please contact me at
vbv @pris.eeap.cwru.edu.

B
=

56600069
kooo000d

MAX ROBOT KIT. Mobile base platform 1ft.
x 1 ft. with dual 12 volt drive motors $129.95
plus $15 shipping. HC11 CPU board pack-
age with manual set, “C” compiler and robot-
ics software libraries $269.95 plus $10 ship-
ping. Encoder optics to measure speed and
distance $14.95 including shipping. Sonar
package, assembled and tested $CALL.
Many more Al and robotics items! MO resi-
dence add 6% sales tax. Zagros Software,
PO Box 460342, St. Louis, MO 63146-7342,
314-768-1328. zagros @mo.net.

5-VPD

7-VPD
VR/5&2

SA 8550

SA 8570

SA 8580

SA 8590-11
ZENITH - ZF 1
ZENITH - ZF 2
0355

0755

PIO 5000 & 6000 Series

* WHOLESALE PRICES AVAILABLE *

1 Pc
19.95
29.95
39.95
29.95
39.95
39.95
39.95
19.95
19.95
19.95
19.95
49.95

&

-
LU
m@

1-800-841-0244

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
* BAY 5 GET 5 FREE APPLIES TO TEST MODULES ONLY *
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7VPD
BBPD7
SA 8570
SA 8580
SA 8590
0355-0755
PIO 51XX
PIO 61XX
PIO 63XX
PIO 67XX

1Ec
269.95
289.95
259.95
269.95
289.95
259.95
259.95
289.95
299.95
32995 >

1 Yecar Guarantee with this AD signed and returned.

i1 YES,IAGREE ALL UNITS ARE TO BE USED OR RESOLD
=R IN COMPLIANCE WITH FEDERAL AND STATE LAWS

Signature X

Write in 204 on Reader Service Card.



Continued from page 85

23814 Michigan Ave, Ste 237, Dearborn Ml 48124,
313425-9276.

OCTOBER 22

CO - GOLDEN — RMRL Hamfest & ARRL State
Convention. SPONSOR: Rocky Mountain Radio
League. LOCATION: Jefferson County Fairgrounds,
15200 W 6th Ave. HOURS: 8am-2pm. ADMIS-
SION: $4. TALK-IN: 144.62/145.22. FEATURES:
DP - EX - F - F/R - H. DEALER INFO: Tables: $10.
CONTACT: Joe Dickinson WTOC, 303-771-9577.
IL - PALATINE — Computer Central. LOCATION:
Harper College, building M on W side of campus, at
Algonquin and Roselle Roads. HOURS: 9:30am-
3pm. ADMISSION: Adults $6, 8-12 $2, under 8 free.
$1 off reg adult admission w/this ad. FEATURES:
AC - C - FP. CONTACT: Computer Central, Jay B.
Robinson, 708-940-7547.

MI - DEARBORN — Computer Trade Show. LOCA-
TION: Dearborn Civic Center, 15801 Michigan Ave,
corner of Greenfield. HOURS: 10am-4pm. ADMIS-
SION: Adults $4; seniors & students w/ID $3; under
12 free w/adult. FEATURES: C - DP. CONTACT:
Computers & You, 313-283-1754.

MI - FLINT — Five Star Computer Shows. SPON-
SOR: Five Star Productions. LOCATION: Flint
Holiday Inn, Gateway Centre, US-23 at Hill Rd Exit 2
mi S of I-69. HOURS: 10am-4pm. ADMISSION: $4.
FEATURES: C - DP - FP. CONTACT: Five Star
Productions, 810-239-3640.

Ml - SOUTHGATE — Computer Show. LOCATION:
Southgate Civic Center Annex, 14700 Reaume Rd,
Dix-Toledo to Reaume Rd. HOURS: 10am-3pm.
ADMISSION: Adults $4, students & seniors w/ID
$3, under 12 free. FEATURES: C - DP. CONTACT:
International Computer Trade Shows, 810-858-2416.
MI - WARREN — USECA Swap. SPONSOR: Utica
Shelby Communications Assn. LOCATION: Our
Lady of Redemption Conf Center, 425 Cole, just NE
of Van Dyke & 12 Mile. HOURS: 8am-2pm. ADMIS-
SION: $4, under 11 free. TALK-IN: 147.18+ (100 Hz
tone), 147.42 Simplex. FEATURES: C -E - EX - FP -
F/R - H. DEALER INFO: Tables: $15. CONTACT:
Kevin Everett NBQVX, 810-772-8082, 21947
Birchwood, Eastpoint Ml 48021.

OCTOBER 27-28-29

OK - KINGSTON — ARRL Hamfest. SPONSOR:
Texoma Hamarama Association. CONTACT:
Charles Bilbay, KI5CG, Rte 2, Box 301, Bokchito OK
74726. 405-924-0687.

OCTOBER 28

IL - EVANSTON — Chicago Tl International World
Faire. SPONSOR: Chicago TI99/4a User Group.
LOCATION: Evanston Public Library, 1730
Orrington. HOURS: 9am-<4pm. ADMISSION: S2,
group members: free. CONTACT: Hal Shanafield, Tl
User Group, POB 7009, Evanston IL 60204-7009 or
708-864-8644.

MN - ST. PAUL — Hamfest Minnesota & Computer
Expo. SPONSOR: Twin Cities FM Club. LOCA-
TION: St. Paul Civic Center, Main Arena, Kellogg &
West 7th Street. HOURS: 8am-4pm. ADMISSION:
Adv $5.50, Door $7. TALK-IN: 146.16/76. FEA-
TURES: C-CB-DP-EX-FM-F/R-H-S. DEAL-
ER INFO: Flea Market Table: $20, set-up Fri, 6pm-
10pm, Sat 7am-8am. CONTACT: PO Box 5598,
Hopkins MN 55343, or call, 612-535-0637.

MO - ST. LOUISE — ARRL Hamfest. SPONSOR:
Gateway to Ham Radio Club & St. Louise ARC. CON-
TACT: Dennis McCarthy AAOA, 5022 Lansdowne
Ave, St. Louise MO 63109. 314-351-3568.

NE - LEXINGTON — Amateur Radio/Computer
Auction. SPONSOR: Heartland ARA. LOCATION:
Knights of Columbus Hall, 6th & Taft. HOURS:
Preview 9am, Auction 11am. ADMISSION: $1 for
bidders. TALK-IN: 147.135+, 146.52s. FEATURES:
C-E-FP-F/R - H. CONTACT: Hoppy W4YDN,
308-987-2161 or Randy WBOSAO, 308-987-2312.

TX - AUSTIN — Classic & Orphaned Computer
Swap Meet. SPONSOR: Austin Atari Computer
Enthusiasts. LOCATION: Bethany United Methodist
Church, 10010 Anderson Mill Rd., 183 N, near 620.
HOURS: 1pm-5pm. ADMISSION: Free. FEA-
TURES: AC-C-CB-E-FM - FP. DEALER INFO:
Tables: $5 & $10, set-up at noon. CONTACT: Jerry
512-432-8598, Rick 512-453-8195.

OCTOBER 29

IA - DES MOINES — ARRL Hamfest. SPONSOR:
Tikva Tracers ARC. CONTACT: Randal Lees,
MOLMS, 1575 NW 78th St, Clive IA 50325-1255.
515-279-4241.

IL - GLEN ELLYN — Computer Central. LOCATION:
College of DuPage, Park Blvd & College Rd.
HOURS: 9:30am-3pm. ADMISSION: Adults $6, 8-
12 82, under 8 free. $1 off reg adult admission
w/this ad. FEATURES: AC - C - FP. CONTACT:
Computer Central, Jay B. Robinson, 708-940-7547.

IN - LEBANON — Hamfest. SPONSOR: Boone &
Clinton County ARCs. LOCATION: Boone County 4-
H Fairgrounds, Warm & Dry Community Bldg on |-
65, 17 mi N of Indianapolis. HOURS: 8am-4pm.
ADMISSION: $3. TALK-IN: 147.105/443.150. FEA-
TURES: CB - EX-FM-FP-F/R - T. DEALER
INFO: Table space: $5, set-up 6am. CONTACT:
Michael Ottinger NX9Q, 317-482-1866, 809 E Walnut
St, Lebanon IN 46052.

OH - MARION — 21st Annual Hamfiesta &
Computer Show. SPONSOR: Marion ARC. LOCA-
TION: Marion County Fairgrounds. HOURS: 8am-
3pm. ADMISSION: Adv $4, Door $5. TALK-IN:
147.90/30. FEATURES: C - DP-FP-F/R - H.
DEALER INFO: Tables: $10. CONTACT: Karen
Eckard N8JDH, 6583 South St, Meeker OH 43302,
614-499-3565. Betty Krist NBUDT, 132 N Seffner
Ave, Marion OH 43302, 614-387-3533 eves.

NOVEMBER 4

IL - GODFREY — Midwest Amateur Radio Expo.
SPONSOR: Lewis & Clark Radio Club. LOCATION:
Lewis & Clark Community College, Riverbend Arena,
off US 67. HOURS: 8am-2pm. ADMISSION: $4.
TALK-IN: 145.23. FEATURES: CB-DP-F -FM -
FP - F/R -H - T. DEALER INFO: 8’ tables: $10, set-
up Fri 5pm-9pm. CONTACT: Gen. Info: Harold
Elmore, 618-466-1909, vendors: Larry Roberts, 618-
466-0041, Exams: Richard Morgan 618-466-2306.

OK - ENID — Hamfest. SPONSOR: Enid Hamfest
Group. LOCATION: Garfield County Fairgrounds,
Hoover Bldg, Oxford & 4th St. HOURS: 8am-5pm.
ADMISSION: $2. TALK-IN: 147.375+. FEATURES:
DP - EX - FP - F/R - RV-S. DEALER INFO: Tables

$1, set-up 7pm-9pm. CONTACT: Fred N5QJX 405-
242-3551, Tom NSLWT 405-233-8473, Dick NSHEL
405-233-9869.

WI - MILWAUKEE — Friendlyfest '95. SPONSOR:
Milwaukee Repeater Club. LOCATION: Waukesha
County Expo Center Forum, N1 W24848 Northview
Rd. HOURS: 8am-1pm. ADMISSION: $4. TALK-IN:
146.31 Rptr, 146.52. FEATURES: C - DP - E - EX -
F/R - H. DEALER INFO: 4' tables: $5 at door +
admission, elec $8. CONTACT: Burt N9VBI, 414-
328-0535.

NOVEMBER 4-5

IL - CHICAGO — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: Lake County
Fairgrounds (Grayslake). HOURS: 10am-4pm.
ADMISSION: $6, free w/membership. FEATURES:
C - FP. CONTACT: MarketPro Computer Shows.*
OH - CINCINNATI — Computer Fair. SPONSOR:
Trade Show Productions. LOCATION: Cincinnati
Gardens, 2250 Seymour Rd. HOURS: Sat: 10am-
5pm; Sun: 10am-3pm. ADMISSION: $5, good both
days. FEATURES: C - CB - FM - S. DEALER INFO:
513-263-3378. CONTACT: Trade Show Productions,
Mark Hanslip, 143 Schloss Ln, Dayton OH 45418.

TX - ODESSA — 12th Annual Hamfest. SPONSOR:
West Texas ARC. LOCATION: Ector County
Coliseum, Exhibit Bldg B. HOURS: Sat:8am-5pm,
Sun: 9am-2pm. ADMISSION: Adv $7, door $8.
FEATURES: DP - EX - F/R - H - RV-2. DEALER
INFO: Tables $8 + admission, setup Fri 4pm-10pm
& Sat 7am. CONTACT: Robert Jordan N5RKN, 915-
335-7980, E-Mail: rjordan903@aol.com.

NOVEMBER S

MI - FLINT — Computer Show. LOCATION: Holiday
Inn Gateway Center, 5353 Gateway Center, I-75 N to
1475 (Exit 111), 1 mi to Hill Rd (Exit 2), turn left, go
approx 3 mi. HOURS: 10am-4pm. ADMISSION:
Adults $4, students & seniors w/ID $3, under 12 free.
FEATURES: C - DP - . CONTACT: International
Computer Trade Shows, 810-858-2416.

MI - LATHRUP — 1995 Swap & Shop. SPONSOR:
Oak Park ARC & Spirit of 76 ARC. LOCATION:
Southfield-Lathrup High School, 19301 W 12 Mile

I (@JIIJE ?ﬂﬁﬂﬁ’m’ @Jmm{}]]ﬁ{[llﬁ]g . EIIIIE . Call to check out our low prices!

INTERNET émail FILTERS@pipeline.com
1-800-235-8080 ext.#8080

1INNCIHILOrN

Visa, Mastercard, Discover,
American Express & UPS cob

We do not sell Data Blockers, Bullets or FM Traps Il

Anyone implying theft of Cable

Service will be denied assistance.

A "TFC, Inc." Company

and SERVICE......

complete systems 1 software
Large STOCK on all channels for fast delivery. Available Ch. # 2 printers ™1 peripherals
thru 24 and 0,1,60,61,98,99,A-2, A-1. Order by single channels. B ; B
NOBODY BEATS OUR PRICE. | monitors | computer parts
— Monday - Friday (8am to 8pm) Central Time “Iprintheads 71 notebook/laptop parts
All Filters are 75 db deep and carry our exclusive 2-year Warranty N =
EXACT FILTER ALL CABLE Company's Use. upgrades 1 IBM clones
We Specialize in Large Quantities CALL FORDEEATLS
PRICES AS LOW AS $6.00ea ABOUT OUR COMPLETE, h’ 90
| S ik LIQUIDATION 4 B
Standard Positive Filters Q?s’ o AUCTION SERVICE ey,
1pc @ $16.00 5pcs @ $14.00ea ‘9" —_——————— S0y
10pcs @ $12.00ea 25pcs @ $10.00ea > as,,
50pcs or more CALL! We will beat any
competitor's price. Mix & Match. We buy IBM parts!

(800) 666-9373
(717) 233-6650

Call or fax your excess inventory.

(800) 288-9373
(717) 233-2774

Give our 800 line a HOWL
for the best Positive Filters

Write in 205 on Reader Service Card.
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Rd. HOURS: 8am->» ADMISSION: $5. TALK-IN:
146.76-. FEATURES: DP - EX. DEALER INFO:
Tables: $15 (adv only). CONTACT: Swap Hotline,
810-559-2442, VE exams: Jeff NBWRY, 810-642-
3608.

blk E of 175, 1 blk S of 13 Mile Rd. HOURS: 10am-
4pm. ADMISSION: Adults $4, students & seniors
w/ID $3, under 12 free. FEATURES: C - DP - . CON-
TACT: International Computer Trade Shows, 810-
858-2416.

OH - MASSILLON — Auctionfest '95 Hamfest.
SPONSOR: Massillon ARC. LOCATION: Knights of
Columbus Hall, 988 Cherry Rd NW. HOURS: 8am-?.
ADMISSION: Adv $4, door $5. TALK-IN:
147.78/18, 442.85+5. DEALER INFO: 8’ table: $8,
set-up 7am. CONTACT: Jack Cale N8FEB, 6021
Longbrook St SW, Massillon OH 44646. 216-477-
8261.

WI - KAUKAUNA — Hamfest. SPONSOR: Fox
Cities ARC, LOCATION: Starlite Club, Corner of 55
& JJ. HOURS: 8am->» ADMISSION: $4. TALK-IN:
146.76, PL-100.0. DEALER INFO: Tables: $6. CON-
TACT: FCARC, 2410 E Newberry Ct, Appleton Wi
54915. Dan Vanevenhoven: 414-739-5101.

NOVEMBER 11

IN - INDIANAPOLIS — Indianapolis Computer Fair.
LOCATION: Indianapolis Events Center. HOURS:
10am-3pm. ADMISSION: $4, under 12 free. FEA-
TURES: C - DP. CONTACT: Ben Yanto, AGI
Computer Fairs.*

LA - MONROE — Hamfest. SPONSOR: Twin City
Ham Club. LOCATION: West Monroe Convention
Center, corner of North 7th & Ridge Ave. HOURS:
8am-3:30pm. TALK-IN: 146.85-. FEATURES: DP -
EX - F - F/R - H. CONTACT: TCHC, POB 1871, West
Monroe LA 71294,

OH - TOLEDO — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: SeaGate Convention
Centre. HOURS: 10am-4pm. ADMISSION: $6, free
w/membership. FEATURES: C - FP. CONTACT:
MarketPro Computer Shows.*

NOVEMBER 12

IL - MACOMB — ARRL Hamfest. SPONSOR:
Lamoine Emergency ARC. CONTACT: Kathy Page
AA9KL, 580 West Penn, Roseville IL 61473. 309-426-
2723.

IN - FT. WAYNE — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: Allen County
Fairgrounds. HOURS: 10am-4pm. ADMISSION:
$6, free w/membership. FEATURES: C - FP. CON-
TACT: MarketPro Computer Shows.*

MO - CARTHAGE — Hamfest. SPONSOR:
Carthage ARS. LOCATION: Memorial Hall, Garrison
& Oak Sts. HOURS: 8am-1pm. ADMISSION: $3.
TALK-IN: 147.42. DEALER INFO: Tables: $5. CON-
TACT: Jim Dixon WX0J, 417-358-2761, POB 783,
Carthage MO 64836.

NOVEMBER 18

MI - WESTLAND — Great Lakes Computer Expo &
Sale. SPONSOR: Progressive Computer
Productions. LOCATION: Wayne-Ford Civic League,
1645 Wayne Rd, 1 blk S of Ford Rd. HOURS: 10am-
4pm. ADMISSION: Adults $4, Seniors/Students $3,
under 12 free w/adult. FEATURES: C - DP - FP -
F/R - S. DEALER INFO: Covered 8' table $35 ea.
CONTACT: Progressive Computer Productions,
23814 Michigan Ave, Ste 237, Dearborn Ml 48124.
313425-9276.

NOVEMBER 18-19

IN - FORT WAYNE — 23rd Annual Hamfest/
Computer Expo & ARRL State Convention. SPON-
8SOR: Allen County Amateur Radio Technical
Society. LOCATION: Allen County War Memorial
Coliseum, Exposition Center. HOURS: Sat: 9am-
4pm; Sun: 9am-3pm. ADMISSION: $5, under 11
free. TALK-IN: 146.88-. FEATURES: C - CB - DP -
F - FM - H. DEALER INFO: Tables: Flea market $15,
Premium $30, Elec $25. John Rufner 219-483-6305.
CONTACT: ACARTS, POB 10342, Fort Wayne IN
46851. Don Gagnon 219-484-3317.

NOVEMBER 19

IL - ORLAND PARK — The Orland Park Computer
Show. LOCATION: Orland Park Civic Center, 147th
St & LaGrange Rd (Rte 45). HOURS: 9:30am-3pm.
ADMISSION: Adults $5 - $1 off with copy of this ad,
8-12 yrs $2, under 8 free. FEATURES: A - C-CB -
DP - FP - F/R - All indoors. CONTACT: 24-hour
Hotline 708-974-3123.

MI - FLINT — Five Star Productions Computer

“ .Shows. SPONSOR: Five Star Productions. LOCA-
TION: Flint Holiday Inn, US-23 at Hill Rd Exit 2 mi
of 1-69. HOURS: 10am-4pm. ADMISSION: $4.
FEATURES: C - DP - FP. DEALER INFO: $35
tables negotiable. CONTACT: Five Star Productions,
810-239-3640.

MI - MADISON HEIGHTS — Computer Show.
LOCATION: UF&CW Hall, 876 Horace Brown Dr, 1

140 October 1995/Nuts & Volts Magazine

OH - AKRON — Computer Show & Sale. SPON-
SOR: Peter Trapp Shows. LOCATION: Tadmor
Shrine Temple. HOURS: 10am-3pm. ADMISSION:
$6, $1 off w/this ad or coupon, under 12 free. FEA-
TURES: C - FP - F/R. CONTACT: Peter Trapp
Shows, 607-369-2796.

NOVEMBER 24-25

OH - DAYTON — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: Montgomery County
Fairgrounds. HOURS: 10am-4pm. ADMISSION:
$6, free w/membership. FEATURES: C - FP. CON-
TACT: MarketPro Computer Shows.*

NOVEMBER 25

IL - KANKAKEE — Computer Expo. SPONSOR:
Kankakee River Valley Computer Users Group.
LOCATION: Kankakee County Fairgrounds, Hall of
Industry. HOURS: 9am-2pm. ADMISSION: $4, 10
& under free. FEATURES: C-CB-DP-E-FP-F/R.
CONTACT: 815-935-1605.

IL - LITCHFIELD — ARRL Hamfest. SPONSOR:
Central lllinois/St. Louis Area Amateur TeleVision
Club. CONTACT: Scott Millick K9SM, 907 Big Four
Ave, Hillsboro IL 62049-1009. 217-532-3837.

IN - EVANSVILLE — 3rd Annual Winter Hamfest.
SPONSOR: EARS. LOCATION: Vanderburgh
County Fairgrounds, US 41 @ Boonville - New
Harmony Rd. HOURS: 8am-2pm. ADMISSION: $5.
TALK-IN: 145.150-, 146.925-. FEATURES: CB -
FM-FP - F/R - H. DEALER INFO: Tables: $10, Set-
up 6am. CONTACT: Neil WB9VPG: 812479-5741.
EARS, 1506 S Parker Dr, Evansville IN 47714.

IN - INDIANAPOLIS — Indianapolis Computer Fair.
LOCATION: Knights of Columbus. HOURS: 10am-
3pm. ADMISSION: $4, under 12 free. FEATURES:
C - DP. CONTACT: Ben Yanto, AGI Computer Fairs.*

LA - CHALMETTE — 1995 Greater New Orleans
Hamfest. LOCATION: St. Bernard Cultural Center.
HOURS: 8am-2:30pm. ADMISSION: $3. TALK-IN:
146.85. FEATURES: DP - EX-F-FM-F/R-T.
CONTACT: GNOH, POB 51822, New Orleans LA
70152-1822, or call Hamfest News Line 1-800-343-
7332.

NOVEMBER 26

IL - GLEN ELLYN — Computer Central. LOCATION:
College of DuPage, Park Blvd & College Rd.
HOURS: 9:30am-3pm. ADMISSION: Adults $6, 8-
12 $2, under 8 free. $1 off reg adult admission
w/this ad. FEATURES: AC - C - FP. CONTACT:
Computer Central, Jay B. Robinson, 708-940-7547.

DECEMBER 3

MI - HAZEL PARK — 30th Annual Swap & Shop.
SPONSOR: Hazel Park ARC. LOCATION: Hazel
Park High School. HOURS: 8am-2pm. ADMIS-
SION: $54. TALK-IN: 146.640. FEATURES: DP - FP
- H. DEALER INFO: Tables: $13, adv only. CON-
TACT: HPARC, Box 368, Hazel MI 48030.

DECEMBER 16

MI - FLINT — Five Star Productions Computer
Shows. SPONSOR: Five Star Productions. LOCA-
TION: Flint Holiday Inn, US-23 at Hill Rd Exit 2 mi S
of 1-69. HOURS: 10am-4pm. ADMISSION: $4.
FEATURES: C - DP - FP. DEALER INFO: $35
tables negotiable. CONTACT: Five Star Productions,
810-239-3640.

MI - WESTLAND — Great Lakes Computer Expo &
Sale. SPONSOR: Progressive Computer
Productions. LOCATION: Wayne-Ford Civic League,
1645 Wayne Rd, 1 blk S of Ford Rd. HOURS: 10am-
4pm. ADMISSION: Adults $4, Seniors/Students $3,
under 12 free w/adult. FEATURES: C - DP - FP -
F/R - S. DEALER INFO: Covered 8’ table $35 ea.
CONTACT: Progressive Computer Productions,
23814 Michigan Ave, Ste 237, Dearborn Ml 48124.
313425-9276.

DECEMBER 17

IL - ORLAND PARK — The Orland Park Computer
Show. LOCATION: Orland Park Civic Center, 147th
St & LaGrange Rd (Rte 45). HOURS: 9:30am-3pm.
ADMISSION: Adults $5 - $1 off with copy of this ad,
8-12 yrs $2, under 8 free. FEATURES: A - C-CB -
DP - FP - F/R - All indoors. CONTACT: 24-hour
Hotline 708-974-3123.

EASTERN REGION

OCTOBER 1

DE - NEW CASTLE — Tri-State Computer Fair.
SPONSOR: Tri-State Fairs. LOCATION: Nur
Temple. DEALER INFO: Tables $75/$60. 135
tables. CONTACT: 201-533-1991.

FL - WEST PALM BEACH — Narisaam Computer
Show. SPONSOR: Narisaam, Inc. LOCATION: Palm
Beach Airport Hilton, 150 Australian Ave. HOURS:
10am-4pm. ADMISSION: $5, $4 w/ad, under 12
free. FEATURES: AC - C - FP. CONTACT:
Narisaam.*

MA - ROCKLAND — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCA-
TION: Sons of Italy, Rtes 123 & 139; Rte 3, Exit 14
to Rockland Center. HOURS: 10am-3:30pm.

OH - COLUMBUS — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Ohio
Expositions Center. HOURS: 10am-4pm. ADMIS-
SION: $6, free w/membership. FEATURES: C - FP.
CONTACT: MarketPro Computer Shows.*

DECEMBER 1-2

AR - LITTLE ROCK — Arkansas DX Convention.
CONTACT: Dennis Schaefer W5RZ, 181 Schaefer r,
Dover AR 72837. 501-967-4372.

DECEMBER 2

IL - JACKSONVILLE — Central lllinois Winter
Superfest. SPONSOR: lllinois Valley ARC &
Jacksonville ARS. LOCATION: Turner Junior High
School, 664 S Lincoln Ave, one blk N of Wal-Mart.
HOURS: 8am-2pm. ADMISSION: $3 or 2 for $5,
under 16 free. TALK-IN: 146.775-, 444.675+. FEA-
TURES: C - EX - FM - FP - F/R - H. DEALER INFO:
Tables $10 + admission, set-up 6am. Rich Tavender
KB9IXO, 7621 E State, Jacksonville IL 62650. CON-
TACT: VE Exam: Tim childers KBOFBI, 217-245-
2061.

FL - OCALA — Marion County Outdoor Tailgate
Hamfest. SPONSOR: Marion County Repeater
Owners Assn. LOCATION: Booster Stadium parking
lot, NE 36th Ave. HOURS: 8am-3pm. ADMISSION:
Free. FEATURES: XC-E-FM-FP-F/R-H-RV-S-
T. CONTACT: Mario N4TSV, 904-245-9514.

LA - MINDEN — Hamfest. SPONSOR: Minden ARA.
CONTACT: George Winford AASOL, 111 Fuller St,
Minden LA 71055-3420. 318-377-5019.

MN - FAIRBAULT — Annual Courage Center Handi-
Ham Winter Hamfest. LOCATION: Eagles Club.
HOURS: 8:30am-?. FEATURES: FM - F/R. CON-
TACT: Don Franz WOFIT, 1114 Frank Ave, Albert
Lea MN 56007.

AL ON: $7, under 14 free w/adult. FEA-
TURES: C. DEALER INFO: Set-up 8am. CON-
TACT: Northern Computer Shows.*

NY - HEMPSTEAD — Computer Show. LOCATION:
Hofstra University Field House, use Meadowbrook
Parkway Exit M4 to Hempstead Tpke, 1 mile past
Coliseum. HOURS: 10am-3pm. FEATURES: C.
DEALER INFO: 500+ tables. CONTACT: KGP
Computer Show.*

NY - QUEENS — Semi-Annual Hamfest. SPON-
SOR: Hall of Science ARC. LOCATION: Hall of
Science, 47-01 Il St, Flushing Meadow Park.
HOURS: 9am-3pm. ADMISSION: $5, under 12
free. TALK-IN: 444.200 Repeat PL 136.5. FEA-
TURES: C - CB - DP - FP - F/R - H. DEALER INFO:
Sellers $10 per space, (includes 1 admission). CON-
TACT: Arnie Schiffman WB2YXB 718-343-0172
eves. Charlie Becker WA2JUJ 516-694-3955 eves.

PA - WARRINGTON — Hamarama. SPONSOR: Mt.
Airy VHF Radio Club. LOCATION: Buck County
Drive-In. HOURS: 7am->» ADMISSION: $5. TALK-
IN: 146.52 Simplex. FEATURES: F/R - H. DEALER
INFO: Sellers: Admission + $8 per space. CON-
TACT: Box 451, Montgomeryville PA 18936.

OCTOBER 7

FL - TAMPA — Computer Show & Sale. SPONSOR:
MarketPro. LOCATION: Florida State Fairgrounds.
HOURS: 10am-4pm. ADMISSION: $6, free
w/membership. FEATURES: C - FP. CONTACT:
MarketPro Computer Shows.*

NY - TROY — MarketPro Computer Show & Sale.
LOCATION: Troy Armory. HOURS: 9:30am<4pm.
ADMISSION: $6, under 12 free w/adult. FEA-
TURES: C. CONTACT: MarketPro Computer
Shows.*

SC - FORT MILL — Rock Hill Hamfest & Computer
Fair. SPONSOR: York County ARS. LOCATION:
Knights Stadium, I-77, exit 88. HOURS: 6am-?
ADMISSION: Adv $5, door $6. TALK-IN: 147.03 -
600. FEATURES: C-CB-DP-EX-F/R-H-T.

DEALER INFO: YCARS Hamfest, 2129 Squire Rd,
Rock Hill SC 29730. CONTACT: George Trunk
AB4BG, 803-327-4344.

OCTOBER 7-8

GA - NORCROSS — Atlanta Computer Show.
LOCATION: North Atlanta Trade Center, 1700
Jeurgens Court, I-85 N to Exit 38 & turn right to
Oakbrook Parkway, turn right to Jeurgens Court.
HOURS: Sat: 9am-5pm, Sun: 10am-4pm. ADMIS-
SION: $5 both days, $4 Sun. only. FEATURES: AC
- C-DP-FP - F/R. DEALER INFO: 8’ tables $45.
CONTACT: Computer Show, POB 295, Riverdale GA
30274. 770-907-6225.

MS - BILOXI — ARRL Delta Division Convention.
CONTACT: Donna Alexander, KASOER, 22
Yorkshire Pkwy, Gulfport MS 39503. 601-896-4984.

OCTOBERS8

CT - DURHAM — Nutmeg Hamfest, Computer Show
& State Convention. SPONSOR: Meriden, Middlesex
& Shoreline ARCs. LOCATION: Fairgrounds, on Rte
17. HOURS: 9am-3pm. ADMISSION: $5, under 12
free. TALK-IN: 145.29. FEATURES: C-CB-EX-F
-FM-FP - F/R -H - T. DEALER INFO: Inside table:
$25, tailgate space: $20, both include admission, set-
up Sat @ 4 pm. Dan Murphy KA1SZP, 203-349-1304
eves, 162 Tri-Mountain Rd, Durham CT 06422. CON-
TACT: Bill Wawrzeniak W1KKF, 203-269-8252 eves.
VE exams: Joel Curneal N1JEO, 203-235-6932.

FL - CLEARWATER — October Computer Fair.
SPONSOR: “We're Show Offs!". LOCATION: Elks
Club, 2750 Sunset Point Rd. HOURS: 10am-3pm.
ADMISSION: Adults $4, $3 w/ad, under 12 free.
FEATURES: AC - C - FP - FP. DEALER INFO: Adv
tables $40/1 table, $70/2 tables, $25 ea additional
table. CONTACT: “We're Show Offs!” 813-545-5265.

FL - ST. PETERSBURG — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: St. Petersburg
Coliseum. HOURS: 10am-4pm. ADMISSION: $6,
free w/membership. FEATURES: C - FP. CON-
TACT: MarketPro Computer Shows.*

NH - MANCHESTER — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCA-
TION: Center of NH, Expo Complex at Holiday Inn, |-
293 Exit 5 or 6. HOURS: 10am-3:30pm. ADMIS-
SION: $7, under 14 free w/adult. FEATURES: C -
FP. DEALER INFO: Set-up 8am. CONTACT:
Northern Computer Shows.*

NJ - LINCROFT — Shore Area Hamfest & ARRL
State Convention. LOCATION: Brookdale
Community College, Garden State Pkwy exit 109,
West on Rte 520. HOURS: 8am-?» ADMISSION:
Adv $5 w/2 stubs, Door: $6 w/1 stub, under 12 free.
TALK-IN: 145.485/-6. FEATURES: AC - C - CB - DP
-EX-F-FP-F/R-H-T. DEALER INFO: 8' indoor
table $25, outdoor space $10, set-up 6am. CON-
TACT: Al Allen K2LG, Shore Area Hamfest, POB
635, Eatontown NJ 07724, 908-495-3246.

NY - MIDDLETOWN — Tri-State Computer Fair.
SPONSOR: Tri-State Fairs. LOCATION: Orange Cty
Fairgrounds Arena. DEALER INFO: $75/$60. 200+
tables. CONTACT: 201-533-1991.

NY - WHITE PLAINS — MarketPro Computer Show
& Sale. LOCATION: Westchester County Center.
HOURS: 9:30am-4pm. ADMISSION: $6, under 12
free w/adult. FEATURES: C. CONTACT: MarketPro
Computer Shows.*

OCTOBER 9

MA - FALL RIVER — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCA-
TION: White's of Westport Columbus Day, Exit 9 E
or Exit 10 W off I-1195. HOURS: 10am-3:30pm.
ADMISSION: $7, under 14 free w/adult. FEA-
TURES: C. DEALER INFO: Set-up 8am. CON-
TACT: Northern Computer Shows.*

NY - TARRYTOWN — Tri-State Computer Fair.
SPONSOR: Tri-State Fairs. LOCATION:
Westchester Marriott. DEALER INFO: Tables
$75/$60 + $25 for electricity. 125 tables. CONTACT:
201-533-1991.

OCTOBER 13

NJ - LIVINGSTON — Tri-State Computer Fair.
SPONSOR: Tri-State Fairs. LOCATION: Travelodge
Hotel. HOURS: 5pm-9:30pm. DEALER INFO:
Tables $45. 85 Tables. CONTACT: 201-533-1991.

OCTOBER 13-14

NH - MANCHESTER — Annual Convention. SPON-
SOR: Quarter Century Wireless Assn. LOCATION:
Holiday Inn. CONTACT: Leonard Hadley W1YGC,
617-894-2468.




OCTOBER 13-14-15

GA - ATLANTA — Expo '95. SPONSOR: Grove
Communications. LOCATION: Airport Hilton. FEA-
TURES: B - F - S. CONTACT: Grove Enterprises,
POB 30 S Hwy 64, Brasstown NC 28902. 800-438-
8155.

OCTOBER 14

GA - AUGUSTA — 47th Annual Hamfest &
Computer Show. SPONSOR: ARC of Augusta.
LOCATION: Evans Middle School, @ Washington Rd
& Belair Rd. HOURS: 9am-4pm. ADMISSION: $5.
TALK-IN: 145.49-. FEATURES: EX - F - RV-S.
DEALER INFO: Indoor tables: $10 + admission, out-
door sales: one free space w/admission, adl space
$5. Set-up Fri 6pm-9pm, Sat 6am-9am. CONTACT:
Richard KR4XN, 706-860-3828, Rhonda KE4DIM,
706-560-9600 or ARCA, POB 3072, Augusta GA
30914.

PA - LEBANON — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: Lebanon Valley Expo
Center. HOURS: 10am<4pm. ADMISSION: $6, free
w/membership. FEATURES: C - FP. CONTACT:
MarketPro Computer Shows.*

OCTOBER 14-15

KY - LOUISVILLE — Greater Louisville Hamfest &
State Convention. LOCATION: Kentucky Fair &
Exposition Center. ADMISSION: $5. DEALER
INFO: Bill Rufner W9CBQ, 812-948-0037. CON-
TACT: Herbert Rowe, WAWQD 812-294-4905.
Greater Louisville Hamfest, POB 34444-E, Louisville,
KY 402324444,

MA - MARLBOROUGH — Computer Show. LOCA-
TION: Royal Plaza Trade Center, take MA Tpke to |-
495 N, go 4 miles, use Exit #24-B, 1/2 mile on right.
HOURS: Sat:10am-<4pm, Sun:10am-3pm. FEA-
TURES: C. DEALER INFO: 500+ tables. CON-
TACT: KGP Computer Show.*

TN - MEMPHIS — ARRL Hamfest. SPONSOR: Mid-
South ARA. CONTACT: Mary Moore, AC4GF, 5140
Woods Landing Cove, Memphis, TN 38125. 901-758-
0661.

VA - ANNANDALE — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Northern
Virginia Community College. HOURS: 10am-4pm.
ADMISSION: $6, free w/membership. FEATURES:
C - FP. CONTACT: MarketPro Computer Shows.*

OCTOBER 15

KY - LOUISVILLE — Computer Fair South. SPON-
SOR: MEKA Enterprises, Inc. LOCATION:
Executive West Hotel, 165 & 264 Freedom Way at
the Fairgrounds. HOURS: 10am-3pm. CONTACT:
William Ibarra, Meka Enterprises, 2656 E. 2nd St.,
Bloomington IN 47401. 812-333-4484, FAX: 812-
3334650.

MA - CAMBRIDGE - Tailgate Electronics,
Computer & Amateur Radio Flea Market. SPON-
SOR: MIT Radio Society and Harvard Wireless Club.
LOCATION: Albany & Main Sts. HOURS: 9am-2pm
rain or shine. ADMISSION: $2. TALK-IN: 146.52,
449.725/444.725 - PL 2A - WIXM/R. FEATURES: C
- FP-H - T. DEALER INFO: Tailgate room for 600
sellers. $10 per space at gate, $8 adv includes 1
admission. Set-up 7am. For info call 617-253-3776.
Mail aavance reservations before the 5th. CON-
TACT: W1GSL, POB 397082 MIT BR., Cambridge
MA 02139-7082.

MD - COLUMBIA — CARA Hamfest. SPONSOR:
Columbia ARA. LOCATION: Howard County

* Fairgrounds. HOURS: 8am-3:30pm. ADMISSION:
$5, children free. TALK-IN: 146.52 Simiplex,
147.135/735 Rptr 222.32/92 Rptr. FEATURES: C -
E-EX-F/R-H - T. DEALER INFO: Tables $20, tail-
gate space: $10, call 410-992-8209. CONTACT:

CONTACT: 201-533-1991.

OCTOBER 20-21

FL - STARKE — Hamfest & Computer Show. SPON-
SOR: Bradford Area ARC. LOCATION: Bradford
County Fairgrounds, on US-301. HOURS: Fri: 4pm-
9pm; Sat: Bam-4pm. ADMISSION: Families: $3.
TALK-IN: 145.15, 146.52, 146.82. FEATURES: C -
DP - H. DEALER INFO: Tables: $5, tailgating $4.
CONTACT: Dan Phillips K4RVD, 8214 Carl Brook
Rd., Keystone Hts FL 32656. 904-475-2695.

OCTOBER 21

NH - SALEM — Computer Shows & Sales. SPON-
SOR: Northern Computer Shows. LOCATION:
Rockingham Park Race Track, I-93 Exit 1, next to
175 store Mall. HOURS: 10am-3:30pm. ADMIS-
SION: $7, under 14 free w/adult. FEATURES: C.
DEALER INFO: Set-up 8am. CONTACT: Northern
Computer Shows.*

DEALER INFO: Set-up 8am. CONTACT: Northern
Computer Shows.*

NY - ROCHESTER — MarketPro Computer Show &
Sale. LOCATION: The Dome Center. HOURS:
9:30am-4pm, ADMISSION: $6, under 12 free
w/adult. FEATURES: C. CONTACT: MarketPro
Computer Shows.*

NY - SYRACUSE — Computer Trade Show. SPON-
SOR: Peter Trapp Shows. LOCATION: NY State
Fairgrounds. HOURS: 10am-4pm. ADMISSION:
$6, S1 off w/this ad or coupon, under 12 free. FEA-
TURES: C - FP - F/R. CONTACT: Peter Trapp
Shows, 607-369-2796.

PA - GREENSBURG — Hamfest. SPONSOR:
Foothills ARC. LOCATION: Greensburg Hose
Company #1, off Rte 66, N of Greensburg. HOURS:
8am-2pm. ADMISSION: $2. TALK-IN: 147.18+.
FEATURES: FM - T. DEALER INFO: Inside tables:
$10, tailgating $3. CONTACT: Al Compton N3LQX,
412-512-3727. Foothills ARC, 555 Agnew Rd,
Greensburg PA 15601-9701.

NY - ALBANY — Tri-State Computer Fair. SPON-
8SOR: Tri-State Fairs. LOCATION: New Scotland
Armory. DEALER INFO: Tables $75/$60. 175
tables. CONTACT: 201-533-1991.

NY - BUFFALO — MarketPro Computer Show &
Sale. LOCATION: Buffalo State College. HOURS:
9:30am-4pm. ADMISSION: $6, under 12 free
w/adult. FEATURES: C. CONTACT: MarketPro
Computer Shows.*

PA - PHILADELPHIA — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Philadelphia
Park (Bensalem). HOURS: 10am-<4pm. ADMIS-
SION: $6, free w/membership. FEATURES: C - FP.
CONTACT: MarketPro Computer Shows.*

PA - SENECA — Ham Radio Auction & Flea Market.
SPONSOR: Fort Venango Mike & Key Club. LOCA-
TION: Christian Life Bldg, Rte 257 between Rte 3 &
Rte 62. HOURS: 8am-? ADMISSION: $3, under 12
free. TALK-IN: 147.12+, 145.23-, 145.19-, 444.125+.
FEATURES: DP - FM - F/R - H. DEALER INFO:
Tables: $5, Mary Housholder N3QCR, 814-437-2036.
CONTACT: Fort Venango Mike & Key Club, RD1,
Box 591, Cranberry PA 16319.

8C - SUMTER — 9th Annual Hamfest & Computer
Show. SPONSOR: Sumter ARA. LOCATION:
Sumter County Exhibition Center, 700 W. Liberty St..
HOURS: 8am-4pm. ADMISSION: $5. TALK-IN:
147.015. FEATURES: C-DP-EX-F-FM-F/R-H
- T. DEALER INFO: Tables/tailgate space: $6, set-up
Fri: 4pm-9pm & Sat: 6am. CONTACT: Mike Dunlap
KC4HUT, 803-481-4611 or Tommy Dubose KB4CIH,
803-469-5093.

TN - GRAY — Tri-Cities Hamfest. SPONSOR:
Kingsport, Bristol & Johnson City ARCs. LOCA-
TION: Appalachian Fair Grounds, off I-181. ADMIS-
SION: $5. FEATURES: FM - RV-H. CONTACT: POB
3682 CRS, Johnson City TN 37602.

OCTOBER 21-22

AL - HUNTSVILLE — Huntsville Area Computer
Show. LOCATION: Von Braun Civic Center, 700
Monroe Street, Exit 19-C off [-565. HOURS: Sat:
9am-5pm, Sun: 10am-4pm. ADMISSION: $5 both
days, $4 Sun only. FEATURES: AC - C - DP -FP -
F/R. DEALER INFO: 8' tables $45. CONTACT:
Computer Show, POB 295, Riverdale GA 30274. 770-
907-6225.

PA - SELLERSVILLE — Hamfest. SPONSOR: RH
Hill ARC. LOCATION: Sellersville Fire House, Rte
152, 5 mi S of Quakertown. ADMISSION: $5.
TALK-IN: 145.31. FEATURES: EX. DEALER INFO:
Indoor space w/table: $18, outdoor space only: $6.
CONTACT: Linda Erdman: 215-679-5764 or POB
29, Colmar, PA 18915.

OCTOBER 27

NY - BAYSIDE — Tri-State Computer Fair. SPON-
SOR: Tri-State Fairs. LOCATION: Adria Hotel.
HOURS: 5pm-9:30pm. DEALER INFO: Tables $45.
CONTACT: 201-533-1991.

OCTOBER 27-28

SC - GREENVILLE - Vintage Radio Trade/Show.
SPONSOR: SC Chapter of the Vintage Radio Unique
Society. HOURS: Fri:1pm-5pm, Sat: Dawn-2pm.
ADMISSION: $3, good both days, spouses free.
TALK-IN: +147.285. FEATURES: S - T. CONTACT:
George Hall, 803-244-9797 eves. Jerryl Sears, 910-
7654302, 312 Auburndale St, Winston-Salem NC
27104.

OCTOBER 28

CT - WATERFORD — Ham Radio Auction. SPON-
SOR: Tri City ARC. LOCATION: Senior Citizens
Center, Waterford Municipal Complex. HOURS:
10am-? ADMISSION: Free. TALK-IN: 146.37/.97.
FEATURES: F/R. DEALER INFO: Set-up 9am.
CONTACT: Bob KA1BB: 203-739-8016.

FL - PORT ST. LUCIE — Hamfest '95. SPONSOR:
Port St. Lucie ARA. LOCATION: Port St. Lucie Yacht
Club, 500 Prima Vista Blvd. HOURS: 8am-3pm.
ADMISSION: $2. TALK-IN: 146.955, 146.520.
FEATURES: DP - F/R - H - T. DEALER INFO:
Inside tables: $10, tailgate space: $5. CONTACT: Bill
Perciasepe, 407-879-4020, Roy Cox, 407-340-4319.
MA - PLYMOUTH — Amateur Radio Flea Market.
SPONSOR: Mayflower ARC. LOCATION: Plymouth
Memorial Hall Bldg, Court St (Rte 3A). HOURS:
9am-3pm. ADMISSION: $2, under 12 free. FEA-
TURES: H. DEALER INFO: Tables: Adv $12, Door
$14. CONTACT: Mayflower ARC, POB 766,
Plymouth MA 02362. Jon WS1K, 508-746-0162, Jim
NMIF, 508-747-2224.

FL - WEST PALM BEACH — Hamfest & Computer
Show. SPONSOR: Palm Beach Repeater Assn.
LOCATION: South Florida Fairgrounds, Southern
Blvd. HOURS: Sat: 9am-5pm, Sun: 9am-3pm.
ADMISSION: Door $5, good both days. TALK-IN:
147.165/147.765. FEATURES: AC-C-EX-FM-H
- RV-H. DEALER INFO: Flea Tables: $20 + admis-
sion, set-up Fri: 2pm-8pm Vi Kiekenapp KC4LCF:
407-585-9074. CONTACT: PBRA Hamfest, POB 461,
Lake Worth FL 33460.

MA - TOPSFIELD — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCA-
TION: Topsfield Fairgrounds, 1-95 Exit 50 (North
Shore). HOURS: 10am-3:30pm. ADMISSION: $7,
under 14 free w/adult. FEATURES: C. DEALER
INFO: Set-up Bam. CONTACT: Northern Computer
Shows.*

MA - WEST SPRINGFIELD — MarketPro Computer
Show & Sale. LOCATION: Eastern States
Exposition. HOURS: 9:30am-4pm. ADMISSION:

CARA Hamfest C POB 911, Columbia MD
21044.

NJ - FAIRFIELD — MarketPro Computer Show &
Sale. LOCATION: Radisson Holtel. HOURS:
9:30am-4pm. ADMISSION: $6, under 12 free
w/adult. FEATURES: C. CONTACT: MarketPro
Computer Shows.*

PA - MONROEVILLE — Tri-State Computer Fair.
SPONSOR: Tri-State Fairs. LOCATION: Palace Inn.
DEALER INFO: Tables $75/$60. 150 tables. CON-
TACT: 201-533-1991.

PA - WILKES BARRE — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Genetti's Best
Western. HOURS: 10am-4pm. ADMISSION: $6,
free w/membership. FEATURES: C - FP. CON-
TACT: MarketPro Computer Shows.*

OCTOBER 20

NJ - EDISON — Tri-State Computer Fair. SPON-
SOR: Tri-State Fairs. LOCATION: Raritan Inn.
HOURS: 5pm-9:30pm. DEALER INFO: Tables $45.

KY - LOUISVILLE — Computer Fair. SPONSOR:
Trade Show Productions. LOCATION: Kentucky Fair
& Expo Center. HOURS: Sat: 10-5, Sun: 10-3.
ADMISSION: $5, good both days. FEATURES: C -
CB - FM - S. DEALER INFO: Commercial booth:
$200, Flea Market space: $30. CONTACT: Trade
Show Productions/Mark Hanslip, 143 Schloss Ln,
Dayton, OH 45418. 513-263-3378.

OCTOBER 22

DE - NEWARK — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: University of
Delaware, Bob Carpenter Center. HOURS: 10am-
4pm. ADMISSION: $6, free w/membership. FEA-
TURES: C - FP. CONTACT: MarketPro Computer
Shows.*

ME - PORTLAND — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCA-
TION: Verrillo’s Conv. Ctr at Howard Johnson Motor
Lodge, I-95 Exit 8. HOURS: 10am-3:30pm. ADMIS-
SION: $7, under 14 free w/adult. FEATURES: C.

$6, under 12 free w/adult. FEATURES: C. CON-
TACT: MarketPro Computer Shows.*

NJ - TEANECK — Tri-State Computer Fair. SPON-
SOR: Tri-State Fairs. LOCATION: Marriott at
Glenpointe. DEALER INFO: Tables $75/$60. CON-
TACT: 201-533-1991.

TION: Fairleigh Dickinson University, Roth
Athletic Center, Rte 4 to Hackensack Ave South, left
at first light (Temple Ave). HOURS: 10am-4pm.
FEATURES: C. DEALER INFO: 500+ tables. CON-
TACT: KGP Computer Show.*

PA - MONROEVILLE — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Pittsburgh
Expo Mart. HOURS: 10am-4pm. ADMISSION: $S6,
free w/membership. FEATURES: C - FP. CON-
TACT: MarketPro Computer Shows.*

OCTOBER 29

MA - LEOMINSTER — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCA-
TION: Italian Center, Rte 117 off I-190, Exit 7.
HOURS: 10am-3:30pm. ADMISSION: $7, under 14
free w/adult. FEATURES: C. DEALER INFO: Set-
up 8am. CONTACT: Northern Computer Shows.*
MA - SOUTHWICK — Amateur Radio Fleamarket &
Electronics Show. SPONSOR: Hampden County
Radio Assn. LOCATION: Southwick Recreational
Center, Powder Mill Rd, off Rte 57. HOURS: 9am-?

- ADMISSION: $3. TALK-IN: 146.52, 446.00. FEA-

TURES: DP - EX. DEALER INFO: Tables $15, tail-
gating $6 per car, set-up 6am. CONTACT: Barry
Mason N1IJK, 413-747-7010, John Walker N1QXV,
413-572-4592 or Hamfest Ci i 36 Ki d
Ter., Springfield MA 01108-1716. VE Exams: York
Phillips, 413-566-3010.

MD - WESTMINSTER — Mason-Dixon Computer &
Hamfest. SPONSOR: Carroll County & Penn-Mar
ARCs. LOCATION: Carroll County Ag Center.
HOURS: 8am-? ADMISSION: $5, under 12 free.
TALK-IN: 145.410. FEATURES: C-EX-F-F/R-H
- S - T. DEALER INFO: 8ft inside tables: Adv $15,
Door $20. Tailgate space: $5, setup 6am. CON-
TACT: Larry Martin N3DGK, 410-374-4544. Mason-
Dixon Computer & Hamfest, POB 763, Hanover PA
17331.

NJ - CHERRY HILL — Tri-State Computer Fair.
SPONSOR: Tri-State Fairs. LOCATION: Garden
State Park (racetrack). DEALER INFO: Tables $75.
350 tables. CONTACT: 201-533-1991.

NY - LINDENHURST — Long Island Hamfest &
Computer Show. SPONSOR: Suffolk County ARC &
Great South Bay ARC. LOCATION: Knights of
Columbus Hall, 400 S. Broadway. HOURS: 9am-
4pm. ADMISSION: $5. TALK-IN: 146.685, PL 4Z
136.5. FEATURES: C - F/R - H. CONTACT: Andy
Feldman WB2FXN, 516-928-3868, Walt Wenzel
KA2RGI, 516-957-0218.

NY - POUGHKEEPSIE — MarketPro Computer
Show & Sale. LOCATION: Mid-Hudson Civic Center.
HOURS: 9:30am-4pm. ADMISSION: $6, under 12
free w/adult. FEATURES: C. CONTACT: MarketPro
Computer Shows.*

PA - NEWTON — Ham & Computer Tradefest.
SPONSOR: Penn Wireless Assn. LOCATION:
Bucks County Comm. College, next to Tyler State
Park on Swamp Rd.. HOURS: 8am-4pm. ADMIS-
SION: $5, XYL's & under 12 free. TALK-IN: 146.520-
PL131.8, 145.250- PL131.8, simplex 146.520. FEA-
TURES: C - EX - H. FEATURES: Indoor space: $12,
outdoor $10. CONTACT: Steve: 215-752-1202.

NOVEMBER 4

AL - MOBILE — ARRL Hamfest. SPONSOR: Mobile
ARC. CONTACT: Richard Ireland KD4TTD, 10341
Hwy 188, Grand Bay AL 36541. 334-824-2749.

FL - DAYTONA — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: Ocean Center.
HOURS: 10am-4pm. ADMISSION: $6, free
w/membership. FEATURES: C - FP. CONTACT:
MarketPro Computer Shows.*

FL - EUSTIS — Lake County Hamfest & Electronic
Expo. SPONSOR: Lake ARA. LOCATION: Lake’
County Fairgrounds, @ Ste Rte 44 & Cnty Rd 452.
HOURS: 9am-5pm. ADMISSION: Adv $4, Door $5,
under 13 free. TALK-IN: 147.255, 442.900. FEA-
TURES: DP-E - EX-FP-F/R - H - T. DEALER
INFO: Tables: $15 (includes one admission), tail-
gaters: $5 + admission. CONTACT: LARA, % Tim
Morrison, POB 881, Tavares FL 32778. Tony
Summelin: 904-787-1449.

PA - BETHLEHEM — Computer Trade Show. SPON-
SOR: Peter Trapp Shows. LOCATION: Stabler
Arena. HOURS: 10am-3pm. ADMISSION: $6, $1
off w/this ad or coupon, under 12 free. FEATURES:
C - FP - F/R. CONTACT: Peter Trapp Shows, 607-
369-2796.

OCTOBER 28-29

MD - GAITHERSBURG — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Montgomery
County Fairgrounds. HOURS: 10am-4pm. ADMIS-
SION: $6, free w/membership. FEATURES: C - FP.
CONTACT: MarketPro Computer Shows.*

NJ - HACKENSACK — Computer Show. LOCA-

FL - WEST PALM BEACH — Free Flea. SPONSOR:
West Palm Beach ARC. LOCATION: John Prince
Park in Lake Worth at Mound Circle Picnic Area.
HOURS: 8am-2pm. ADMISSION: Free. TALK-IN:
147.135+, 146.670-. FEATURES: FP-F/R-H-T.
DEALER INFO: Sellers: free. CONTACT: Marvin
Kaskawits KD2CK, 407-683-2930.

NC - SANFORD — CCARS Fall Festival. SPONSOR:
Central Carolina ARS. LOCATION: Lee County Civic
Center, Nash St. HOURS: 8am-4pm. ADMISSION:
Free. TALK-IN: 147.105, 442.375, 145.330. DEAL-
ER INFO: Tables: $5, tailgating free, set-up 7am.
CONTACT: April Maggart KD4QMU or Pat Maggart
WA9UTM, 919-774-4510.

PA - YORK — Computer Show & Sale. SPONSOR:
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Peter Trapp Shows. LOCATION: York County
Fairgrounds, Horticultural Bldg. HOURS: 10am-
3pm. ADMISSION: $6, $1 off w/this ad or coupon,
under 12 free. FEATURES: C - FP - F/R. CON-
TACT: Peter Trapp Shows, 607-369-2796.

VA - MANASSAS — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: Manassas
Fairgrounds. HOURS: 10am-<4pm. ADMISSION:
$6, free w/membership. FEATURES: C - FP. CON-
TACT: MarketPro Computer Shows.*

NOVEMBER 4-5

GA - STONE MOUNTAIN — Hamfest '95 &
Computer Expo. SPONSOR: Alford Memorial Radio
Club. LOCATION: Gwinnett County Fair G d

Titusville FL 32780

NY - SYRACUSE — Computer Show & Sale. SPON-
SOR: Peter Trapp Shows. LOCATION: New York
State Fairgrounds, Horticultural Building. HOURS:
10am-3pm. ADMISSION: $6, S1 off w/this ad or
coupon, under 12 free. FEATURES: C - FP - F/R.
CONTACT: Peter Trapp Shows, 607-369-2796.

PA - HERSHEY — Hamfest. SPONSOR: Central
Pennsylvania ARC. LOCATION: Hershey Armory,
28th Div. Infantry, on Baum St off 422. HOURS:
8am-2pm. ADMISSION: $4. TALK-IN: 145.47.
FEATURES: EX - FP - T. DEALER INFO: Adv
tables: $15, tailgate space: $5, set-up 7am. CON-
TACT: Harold Baer KE3TM, 619 W 2nd St,
Hummelstown PA 17036. 717-566-8895.

HOURS: Sat: 9am-5pm, Sun: 9am-3pm. ADMIS-
SION: Adv $6, Door $8, Students $6, under 12 free.
TALK-IN: 146.76, PL 107.2. FEATURES: C - EX -
FM-FP-F/R-H-RV-H - T. DEALER INFO: Tables:
$20 both days, tailgate space: $5 per day + admis-
sion. CONTACT: Hamfest Hotline: 404-410-3989.
AMRC Hamfest '95, POB 1282, Stone Mountain GA
30086-1282.

PA - FORT WASHINGTON — Computer Show.
LOCATION: Ft. Washington Expo Center, PA
Turnpike Exit #26, 1/2 mi to light, turn right and fol-
low signs to Center. HOURS: Sat: 10am-4pm, Sun:
10am-3pm. FEATURES: C. DEALER INFO: 500+
tables. CONTACT: KGP Computer Show.*

NOVEMBER 5

FL - ORLANDO — Computer Show & Sale. SPON-
8SOR: MarketPro. LOGATION: Central Florida Fair.
HOURS: 10am-4pm. ADMISSION: $6, free
w/membership. FEATURES: C - FP. CONTACT:
MarketPro Computer Shows.*

MD - GREENBELT — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Martin's
Crosswinds. HOURS: 10am-4pm. ADMISSION: $6,
free w/membership. FEATURES: C - FP. CON-
TACT: MarketPro Computer Shows.*

NC - CONCORD — Hamfest/Swap Meet. SPON-
SOR: Cabarrus ARS. LOCATION: Cabarrus County
Fairgrounds. HOURS: 8am-3pm. ADMISSION: Adv
$5, door $6, under 12 free. TALK-IN: 146.655/.055.
FEATURES: CB - DP - EX - FM - H. DEALER INFO:
Fleamarket tables $10. Set-up Sat 3pm-10pm, Sun
6am. CONTACT: Dealer info: Bill Hickok WD8SAS,
802 Williamsburg Dr, Concord NC 28025, 704-788-
2873. General Info: Jeff Parker WA1WXL, 704-933-
7238.

NH - NASHUA — Computer Shows & Sales. SPON-
8OR: Northern Computer Shows. LOCATION:
Sheraton Tara Hotel. HOURS: 10am-3:30pm.
ADMISSION: $7, under 14 free w/adult. FEA-
TURES: C. DEALER INFO: Set-up 8am. CON-
TACT: Northern Computer Shows.*

NY - MELVILLE — Ham Expo '95. SPONSOR:
Radio Central ARC. LOCATION: Huntington Hilton
Convention Center. HOURS: 9am-4pm. ADMIS-
SION: $7. TALK-IN: 145.15/4Z. FEATURES: CB -
EX - H - S - T. DEALER INFO: Exhibitor tables $20,
tailgate $10, set-up 6am. CONTACT: Days: Ron Katz
WB2DVK, 516-689-3279, Eves: Emil Tillona KD1F,
516-696-0610.

PA - FT. WASHINGTON — Photographic
Swap/Shop Show. SPONSOR: OMM Productions.
LOCATION: Ft. Washington Expo Center, Exhibit
Hall B, 1100 Virginia Dr. HOURS: 10am-<4pm.
ADMISSION: $4. FEATURES: Tables: $60, set-up
Sat 6pm-9pm, Sun 8am-10am. CONTACT: OMM
Productions, POB 173, Bryn Mawr PA 190100173,
610-527-5903.

NOVEMBER 11

AL - MONTGOMERY — 18th Annual Hamfest &
Computer Show. SPONSOR: Montgomery ARC.
LOCATION: South Alabama State Fairgrounds,
Garrett Coliseum, on Federal Dr. HOURS: 8am-3pm.
ADMISSION: $4. TALK-IN: 146.24/84. FEA-
TURES: C - EX - FM - FP - H. DEALER INFO:

Steve, 334-270-0536 eves., FAX 334-264-1150, or
mail to: Hamfest Tables, 2736 W Aberdeen Dr,
Montgomery AL 36116. CONTACT: Hamfest
C i 2141 Edinburg Dr, M y AL
36116-1313. Phil: 334-272-7980.

FL - FORT LAUDERDALE — Narissaam Comp

PA - NEWTOWN — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: Bucks County
Comm. College. HOURS: 10am-4pm. ADMISSION:
$6, free w/membership. FEATURES: C - FP. CON-
TACT: MarketPro Computer Shows.*

8C - MYRTLE BEACH — Beachfest '95. SPON-
SOR: Grand Strand ARC. LOCATION: Myrtle Beach
High School, 38th Avenue, North. HOURS: 9am-
4pm. ADMISSION: Adv $5, door $6, under 12 free.
FEATURES: CB - DP - EX - F - FP. DEALER INFO:
Tables: $12, elec $5.50. Set-up Fri after 5 pm. CON-
TACT: David C Berry KE4OOW, POB 2135, Myrtle
Beach SC 29578-2135. 803-248-9401.

NOVEMBER 11-12

NC - DURHAM — Durham Area Computer Show.
LOCATION: Durham Civic Center, 201 Foster St.
HOURS: Sat: 9am-5pm, Sun: 10am-4pm. ADMIS-
SION: $5 both days, $4 Sun only. FEATURES: AC -
C-DP - FP - F/R. DEALER INFO: 8' tables $40.

C - FP. CONTACT: MarketPro Computer Shows.*

NOVEMBER 18-19

FL - TAMPA — 20th Annual Suncoast
Radio/Computer Show & ARRL State Convention.
SPONSOR: Florida Gulf Coast Amateur Radio
Council. LOCATION: Florida Expo Park, Expo Hall.
CONTACT: FGCARC, 1556 56th Ave N, St.
Petersburg FL 33703. Jean: 813-525-5178, eves.

MA - WILMINGTON — Computer Show. LOCA-
TION: Shriner’s, N of Boston at 1-93, right at bottom
of ramp, follow signs to hall. HOURS: Sat: 10am-
4pm, Sun: 10am-3pm. FEATURES: C. DEALER
INFO: 500+ tables. CONTACT: KGP Computer
Show.*

PA - KING OF PRUSSIA — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Valley Forge
Convention Center. HOURS: 10am-4pm. ADMIS-
SION: $6, free w/membership. FEATURES: C - FP.
CONTACT: MarketPro Computer Shows.*

TACT: MarketPro Computer Shows.*

PA - HARRISBURG — Computer Show & Sale.
SPONSOR: Peter Trapp Shows. LOCATION: Farm
Show Complex, East Building. HOURS: 10am-3pm.
ADMISSION: $6, S1 off w/this ad or coupon, under
12 free. FEATURES: C - FP - F/R. CONTACT: Peter
Trapp Shows, 607-369-2796.

NOVEMBER 25-26

NJ - PENNSAUKEN - Computer Show. LOCA-
TION: South Jérsey Expo Center, Off NJ Tpke Exit
#4 on Rte 73. HOURS: Sat: 10am<4pm, Sun: 10am-
3pm. FEATURES: C. DEALER INFO: 500+ tables.
CONTACT: KGP Computer Show.*

NOVEMBER 26

KY - LOUISVILLE — Computer Fair South. SPON-
SOR: MEKA Enterprises, Inc. LOCATION:
Executive West Hotel, 1-65 & 264 Freedom Way at

TN - NASHVILLE — Nashville Area Computer

the Fairg ds. HOURS: 10am-3pm. CONTACT:
William Ibarra, Meka Enterprises, 2656 E 2nd St,

Show. LOCATION: Te State Fairg) d
Wedgewood & Rains Ave. HOURS: Sat: 9am-5pm,
Sun: 10am-4pm. ADMISSION: $5 both days, $4
Sun. only. FEATURES: AC - C-DP- FP - F/R.
DEALER INFO: 8’ tables $40. CONTACT:
Computer Show, POB 295, Riverdale GA 30274. 770-
907-6225.

NOVEMBER 19

FL - ST. PETERSBURG — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: The St.
Petersburg Coliseum. HOURS: 10am-4pm. ADMIS-
SION: $6, free w/membership. FEATURES: C - FP.
CONTACT: MarketPro Computer Shows.*

CONTACT: Computer Show, POB 295, Riverdale GA
30274. 770-907-6225.

NJ - EDISON — Computer Show. LOCATION:
Raritan Center Exposition Hall, NJ Tpke Exit #10,
right at toll, follow signs to Raritan Center. HOURS:
9:30am-4:30pm. FEATURES: C. DEALER INFO:
500+ tables. CONTACT: KGP Computer Show.*

NOVEMBER 12

CT - BRANFORD — 16th Annual Flea Market.
SPONSOR: SouthCentral CT ARA. LOCATION:
Branford Intermediate School, 185 Damascus Rd.
HOURS: 9am-?. ADMISSION: $5. TALK-IN:
146.01/61. FEATURES: EX. DEALER INFO:
Tables: Adv $15, door $20. CONTACT: SCARA,
POB 705, Branford CT 06405-0705. Brad, 203-265-
9983.

DE - NEWARK — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: University of
Delaware. HOURS: 10am-4pm. ADMISSION: $6,
free w/membership. FEATURES: C - FP. CON-
TACT: MarketPro Computer Shows.*

FL - WEST PALM BEACH — Narisaam Computer
Show. LOCATION: Palm Beach Airport Hilton, 150
Australian Ave. HOURS: 10am-4pm. ADMISSION:
$5, $4 with this ad, under 12 free. FEATURES: AC -
C -FP. CONTACT: Fred Ahmadi, Narisaam
Computer Shows.*

MA - SWANSEE — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCA-
TION: Venus de Milo, Rte 6 Exit 3 off I-195.
HOURS: 9:30am-2:30pm. ADMISSION: $7, under
14 free w/adult. FEATURES: C. DEALER INFO:
Set-up 8am. CONTACT: Northern Computer
Shows.*

NOVEMBER 17-18

MS - OCEAN SPRINGS — Ham/Swapfest 1995.
SPONSOR: West Jackson County ARC. LOCA-
TION: Latimer Community Center, 4 mi N of exit 50
on I-10. HOURS: Fri: 6pm-9pm; Sat: 8am-3pm.
ADMISSION: $1. FEATURES: C - DP - H. DEALER
INFO: Tables: $5, set-up: after noon on 17th. Kim
N5XGl: 601-826-5811. CONTACT: Stan Hecker: 601-
8750222, Ernie Orman: 601-392-2816.

NOVEMVBER 18

FL - TAMPA — Computer Show & Sale. SPONSOR:
MarketPro. LOCATION: Florida State Fairgrounds.
HOURS: 10am-4pm. ADMISSION: $6, free

Show. LOCATION: Holiday Inn-West, 5100 N State
Road 7. HOURS: 9:30am-3:30pm. ADMISSION:
$5, $4 w/this ad, under 12 free. FEATURES: AC - C
- FP. CONTACT: Fred Ahmadi, Narisaam Computer
Shows.*

FL - TITUSVILLE — 1995 Hamfest. SPONSOR:
Titusville ARC. LOCATION: Fox Lake Park, 1 mi W
of town, over 1-95, on Fox Lake Rd. HOURS: 9am-
5pm. ADMISSION: Free. TALK-IN: 146.910+. FEA-
TURES: FM - FP - F/R - H - T. DEALER INFO: Table
$5, tailgate $3. CONTACT: Cliff KC4SYD or Joan
KE4SXU Hoag, 407-267-7030, 2670 Hutchinson P,
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w/ bership. FEATURES: C - FP. CONTACT:
MarketPro Computer Shows.*

PA - SCRANTON — Computer Show & Sale. SPON-
SOR: Peter Trapp Shows. LOCATION: Days Inn at
Montage Manor. HOURS: 10am-3pm. ADMISSION:
$6, S1 off w/this ad or coupon, under 12 free. FEA-
TURES: C - FP - F/R. CONTACT: Peter Trapp
Shows, 607-369-2796.

VA - ANNANDALE — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Northern
Virginia Community College. HOURS: 10am-4pm.
ADMISSION: $6, free w/membership. FEATURES:

IL - CHICAGO — Ham Auction. SPONSOR:
Chicago ARC. LOCATION: DeVry Institute of
Technology, 3300 N Campbell Ave. HOURS: Noon-?
CONTACT: 312-545-4740.

MD - BOWIE — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: Bowie State
University. HOURS: 10am-<4pm. ADMISSION: $6,
free w/membership. FEATURES: C - FP. CON-
TACT: MarketPro Computer Shows.*

NC - BENSON — JARSFEST '95. SPONSOR:
Johnston ARS. LOCATION: American Legion
Complex, Hwy 301 N. HOURS: 8am-4pm. ADMIS-
SION: Adv $4, door $5, under 12 free. TALK-IN:
147.270+. FEATURES: DP - EX - F/R - T. DEALER
INFO: Inside tables $8 + admission, outside tailgate
space $4 + admission. Inside set-up 6am. CON-
TACT: JARS, POB 302, Benson NC 27504. 919-894-
3352, 894-3100, & 894-5479 7pm-10pm. Exam info:
Vince AA4MY 919-847-8512.

NY - BINGHAMTOM — Computer Show & Sale.
SPONSOR: Peter Trapp Shows. LOCATION:
Kalurah Temple, Endicott. HOURS: 10am-3pm.
ADMISSION: $6, $1 off w/this ad or coupon, under
12 free. FEATURES: C - FP - F/R. CONTACT: Peter
Trapp Shows, 607-369-2796.

PA - HOUSTON — ARRL Hamfest. SPONSOR:
Washington Amateur Communications. CONTACT:
Walter Piroth, N3BKW, 218 Hodgson Ave, Houston
PA 15342. 412-258-5353.

PA - WASHINGTON — 8th Annual Tri-State Hamfest
& Computer Fair. SPONSOR: Washington Amateur
Communications. LOCATION: Chartiers-Houston
High School. HOURS: 8am-3pm. ADMISSION: $2,
under 12 free. TALK-IN: 145.49-. FEATURES: C -
DP - EX - FP - F/R - H. DEALER INFO: Tables: Adv
$10, door $12. CONTACT: Ted Lockman WB3BZK,
412-222-6473 or Russ Burhenn N3NEL 412-222-
4037. Fax 412-258-8342. WACOM, POB 1386,
Washington, PA 15301.

NOVEMBER 249

MD - BALTIMORE — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Martin’s
Westwind. HOURS: 10am-4pm. ADMISSION: $6,
free w/membership. FEATURES: C - FP. CON-
TACT: MarketPro Computer Shows.*

NOVEMBER 24-25-26

GA - ATLANTA — Atlanta Area Computer Show.
LOCATION: Cobb County Civic Center, 548 S
Marietta Pky, Exit 112 at |-75, Hwy 120 W. HOURS:
Sat: 9am-5pm, Sun: 10am-4pm. ADMISSION: $5
both days, $4 Sun. only. FEATURES: AC - C - DP -
FP - F/R. DEALER INFO: 8’ tables $40. CONTACT:
Computer Show, POB 295, Riverdale GA 30274. 770-
907-6225.

NOVEMBER 25 |

MD - BALTIMORE — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Martin's
Eastwind. HOURS: 10am<4pm. ADMISSION: $6,
free w/membership. FEATURES: C - FP. CON-

Bl i IN 47401. 812-333-4484, FAX: 812-
333-4650.

DECEMBER 9

FL - LAKE CITY — Tailgate/Hamfest. SPONSOR:
Columbia ARS. LOCATION: Florida Sports Hall of
Fame, I-75, Exit 82 to US 90 West. HOURS: 8am-
3pm. ADMISSION: Adv $4, door $5. TALK-IN:
145.49. FEATURES: FP. DEALER INFO: Tables $7,
tailgate $6, set-up Fri 4pm-8pm. CONTACT: Colen
Boutwell WASRKR, POB 1649, Lake City FL 32056,
904-755-7969.

SC - UNION — Swap-fest. SPONSOR: Union
County ARC. LOCATION: Union National Guard
Armory, Industrial Park Rd. HOURS: 8am-2pm.
ADMISSION: $3. TALK-IN: 145.250. FEATURES:
FM - H - T. DEALER INFO: Inside table for dealers
or outside tailgate space included in admission.
CONTACT: Roger Gregory KD4YFB, 803-427-1462
or Ron Crisp WB4VZN, 803-429-4186.

DECEMBER S-10

GA - PERRY — Middle Georgia Computer Show.
LOCATION: Georgia National Fairgrounds &
Agricenter, 401 Larry Walker Pky (I-75 at Exit 42).
HOURS: Sat: 9am-5pm, Sun: 10am-4pm. ADMIS-
SION: $5 both days, $4 Sun only. FEATURES: AC -
C - DP - FP - F/R. DEALER INFO: 8' tables $35.
CONTACT: Computer Show, POB 295, Riverdale,
GA 30274. 770-907-6225.

FL - FORT LAUDERDALE — Narisaam Computer
Show. LOCATION: Holidy Inn-West, 5100 N State
Road 7. HOURS: 9:30am-3:30pm. ADMISSION:
$5, $4 with this ad, under 12 free. FEATURES: AC -
C -FP. CONTACT: Fred Ahmadi, Narisaam
Computer Shows.*

DECEMBER 17

FL - WEST PALM BEACH — Narisaam Computer
Show. LOCATION: Palm Beach Airport Hilton, 150
Australian Ave. HOURS: 10am-4pm. ADMISSION:
$5, $4 with this ad, under 12 free. FEATURES: AC -
C -FP. CONTACT: Fred Ahmadi, Narisaam
Computer Shows.*

DCTOBER 1995

OCTOBER 1

CA - Buena Park - Computer Marketplace
CA - Livermore - Swap Meet
DE - New Castle - Tri-State Computer Fair
FL - West Palm Beach - Narisaam Computer Show*
IN - Huntington - ARRL Hamfest
MA - Rockland - Northern Computer Show*
MI - Grand Rapids - Computers & You Show
MI - Port Huron - ARRL Hamfest
MI - Troy - Computer Show
NY - Hempstead - KGP Computer Show*
NY - Queens - Semi Annual Hamfest
OH - Ashland - North Central Ohio Hamfest
OH - Columbus - MarketPro Computer Show*
OH - Lima - ARRL Hamfest
PA - Warrington - Hamarama

OCTOBER 6-7-8
CA - Bakersfield - 2nd National Hamfest

OCTOBER 7

AZ - Bullhead City - Fallfest
CA - Bakersfield - MarketPro Computer Show*
CA - Redwood City - Annual Amateur Radio Auction



CA - Santee - Ham, Computer & Elect. Swap Meet
FL - Tampa - MarketPro Computer Show*

ID - Nampa - Hamfest & Computer Fair

IN - Indianapolis - AGI Computer Fair*

IN - Indianapolis - MarketPro Computer Show*

ND - Grand Forks - Hamfest/Computer Fair

NY - Troy - MarketPro Computer Show*

SC - Fort Mill - Rock Hill Hamfest & Computer Fair
TX - Belton - Ham Expo ‘95

OCTOBER 7-8
CA - Pomona - Computer Marketplace
CA-S - MarketPro C Show*

CT - Durham - ARRL State Conven{ion

GA - Norcross - Atlanta Area Computer Show

MI - Dearborn - Vintage Radio Auction

MS - Biloxi - ARRL Delta Division Convention

TX - El Paso - 8th Annual International Hamfiesta
OCTOBER 8

CA - Fresno - MarketPro Computer Show*

CT - Durham - Nutmeg HamComputer Show/Conv

FL - St Petersburg - MarketPro Computer Show*

IN - Bedford - Hoosier Hills Hamfest ‘95

IN - Southbend - MarketPro Computer Show*

MI - Ann Arbor - Colossal Computer Sale

MI - Madison Heights - Computers & You Show

NH - Manchester - Northern Computer Show*

NJ - Lincroft - Shore Area Hamfest/ARRL State Conv.

NY - Middletown - Tri-State Computer Fair

NY - White Plains - MarketPro Computer Show*

OH - Springfield - Hamfest & Computer Show
OCTOBER 9

MA - Fall River - Columbus Day Computer Show*

NY - Tarrytown - Tri-State Computer Fair
OCTOBER 13

NJ - Livingston - Tri-State Computer Fair

OCTOBER 13-14
NH - Manchester - Annual Convention
OCTOBER 13-14-15
GA - Atlanta - Expo ‘95

OCTOBER 14
CA - Fontana - Amateur Radio & Elect. Swap Meet
CA - Santa Barbara - C Marketpl,

GA - Augusta - Hamfest & Computer Show

IL - Chicago - MarketPro Computer Show*

MI - Alpena - Hamfest & Computer Fair

MI - Taylor - Computers & You Computer Show

OH - Toledo - MarketPro Computer Show*

PA - Lebanon - MarketPro Computer Show*
OCTOBER 14-15

CA - Oxnard - MarketPro Computer Show*

CA - Vallejo - MarketPro Computer Show*

KY - Louisville - Hamfest/State Convention

MA - Marlborough - KGP Computer Show*

TN - Memphis - ARRL Hamfest

VA - Annandale - MarketPro Computer Show*

OCTOBER 15

CA - Anaheim - Computer Fair & Swap Meet
IL - Centralia - 6th Annual Hamfest
IL - Chicago - MarketPro Computer Show*
IL - Orland Park - Orland Park Computer Show
IN - Ft Wayne - MarketPro Computer Show*
KY - Louisville - Computer Fair South
MA - Cambridge - MIT Flea Market
MD - Columbia - CARA Hamfest
MI - Flint - Computer Show
MI - Kalamazoo - 13th Annual Hamfest
NJ - Fairfield - MarketPro Computer Show*
OH - Akror - Computer Show & Sale
PA - Monroeville - Tri-State Computer Fair
PA - Wilkes Barre - MarketPro Computer Show*
OCTOBER 20
NJ - Edison - Tri-State Computer Fair
OCTOBER 20-21
FL - Starke - Hamfest & Computer Show
OCTOBER 20-21-22
CA - Concord - Pacific Division Convention
OCTOBER 21
CA - Santee - Ham, Computer & Elect. Swap Meet
IN - Noblesville - AGI Computer Fair*
MI - Jackson - Computers & You Computer Show
MI - Saugatuck - Hamfest & Computer Expo
MI - Westland - Great Lakes Computer Expo & Sale
NH - Salem - Northern Computer Show*
NY - Albany - Tri-State Computer Fair
NY - Buffalo - MarketPro Computer Show*
OH - Marion - 21st Hamfiesta & Computer Show
OR - Medford - Swap Meet
OR - Portland - Computer Swap Meet
OR - Rickreal - Swap-toberfest & ARES/RACES Conv.
PA - Philidelphia - MarketPro Computer Show*
PA - Seneca - Ham Radio Auction & Flea Market
SC - Sumter - 9th Annual Hamfest & Computer Show
TN - Gray - Tri-Cities Hamfest
OCTOBER 21-22
AL - Huntsville - Huntsville Area Computer Show
CA - Del Mar - MarketPro Computer Show*
FL - West Palm Beach - Hamfest & Computer Show
KY - Louisville - Computer Fair
OCTOBER 22
CA - Stockton - MarketPro Computer Show*

CO - Golden - RMRL Hamfest & ARRL State Conv.
DE - Newark - MarketPro Computer Show*
IL - Palatine - Computer Central
ME - Portland - Northern Computer Show*
MI - Dearborn - Computers & You Computer Show
MI - Flint - Five Star Productions Computer Show
MI - Southgate - Computer Show
Ml - Warren - USECA Swap
NY - Rochester - MarketPro Computer Show*
NY - Syracuse - Computer Show & Sale
PA - Greensburg - Hamfest
PA - Sellersville - Hamfest
OCTOBER 27

NY - Bayside - Tri-State Computer Fair

OCTOBER 27-28
SC - Greenville - Vintage Radio Trade/Show

OCTOBER 27-28-29
OK - Kingston - Texoma Hamarama
OCTOBER 28

CA - Santa Rosa - MarketPro Computer Show*
CT - Waterford - Ham Radio Auction
FL - Port St. Lucie - Hamfest ‘95
IL - Evanston - Chicago Tl Int’l World Faire
MA - Plymouth - Amateur Radio Flea Market
MA - Topsfield - Northern Computer Show*
MA - West Springfield - MarketPro Computer Show*

MN - St. Paul - Hamfest Mi & Comp Expo
MO - St. Louis - ARRL Hamfest
NE - Lexington - Amateur Radio/Computer Auction

NJ - Teaneck - Tri-State Computer Fair
PA - Bethlehem - Computer Show & Sale
TX - Austin - Computer Swap Meet
OCTOBER 28-29
CA - Pomona - Computer Marketplace
MD - Gaithersburg - MarketPro Computer Show*

NJ - Hack k - KGP Comp Show*
PA - Monroeville - MarketPro Computer Show*
OCTOBER 29

CA - Antioch - MarketPro Computer Show*

IA - Des Moines - ARRL Hamfest

IL - Glen Ellyn - Computer Central

IN - Lebanon - Hamfest

MA - Leominster - Northern Computer Show*
MA - Southwick - Radio/Electronics Fleamarket
MD - Westminster - Mason-Dixon Hamfest

NJ - Cherry Hill - Tri-State Computer Fair

NY - Lindenhurst - Hamfest & Computer Show
NY - Poughkeepsie - MarketPro Comp Show*
OH - Marion - Hamfiesta & Computer Show
PA - Newton - Ham & Computer Tradefest

NOVEMBER 1995

NOVEMBER 4

CA - Reseda - Computer Marketplace
CA - Santee - Ham, Computer & Elect. Swap Meet
CA - Ventura - MarketPro Computer Show*
FL - Daytona - MarketPro Computer Show*
FL - Eustis - Lake County Hamfest/Electronics Expo
FL - West Palm Beach - Free Flea
IL - Godfrey - Midwest Amateur Radio Expo
NC - Sanford - CCARS Fall Festival
OK - Enid - Hamfest
PA - York - Computer Show & Sale
VA - Manassas - MarketPro Computer Show*
WA - Payallup - MarketPro Computer SHow*

NOVEMBER 4-5
CA - Sacramento - MarketPro Computer Show*
GA - Stone Mountain - Hamfest ‘95 & Computer Expo
IL - Chicago - MarketPro Computer Show*
OH - Cincinnati - Computer Fair
PA - Ft. Washington - KGP Computer Show*
TX - Odessa - 12th Annual Hamfest

NOVEMBER 5

CA - Buena Park - Computer Marketplace
CA - Livermore - Swap Meet
FL - Orlando - MarketPro Computer Show*
MD - Greenbelt - MarketPro Computer Show*
MI - Flint - Computer Show
MI - Lathrup - 1995 Swap & Shop
NC - Concord - Hamfest/Swap Meet
NH - Nashua - Northern Computer Show*
NY - Melville - Ham Expo ‘95
PA - Ft Washington - Photographic Swap/Shop Show
WI - Kaukauna - Hamfest

NOVEMBER 11
AL - Montgomery - Hamfest & Computer Show
CA - Fontana - Radio & Electronics Swap Meet
CA - Fresno - MarketPro Computer Show*
FL - Fort Lauderdale - Narisaam Computer Show*
FL - Titusville - 1995 Hamfest
IN - Indianapolis - AGl Computer Fair*
LA - Monroe - Hamfest
NY - Syracuse - Computer Show & Sale
OH - Toledo - MarketPro Computer Show*
PA - Hershey - Hamfest !
PA - Newton - MarketPro Computer Show*
SC - Myrtle Beach - Beachfest ‘95

NOVEMBER 11-12

NC - Durham - Durham Area Computer Show
NJ - Edison - KGP Computer Show*

NOVEMBER 12
CA - San Diego - MarketPro Computer Show*
CA - Vallejo - MarketPro Computer Show*
CT - Branford - 16th Annual Flea Market
DE - Newark - MarketPro Computer Show*
FL - West Palm Beach - Narisaam Computer Show*
IN - Ft Wayne - MarketPro Computer Show*
MA - Swansea - Northern Computer Show*
MO - Carthage - Hamfest
NOVEMBER 17-18
MS - Ocean Springs - Ham/Swapfest 1995
NOVEMBER 18
CA - Bakersfield - MarketPro Computer Show*
CA - Santee - Ham, Computer & Elect. Swap Meet
CA - Stockton - MarketPro Computer Show*
FL - Tampa - MarketPro Computer Show*
MI - Westland - Great Lakes Computer Expo & Sale
PA - Scranton - Computer Show & Sale
VA - Annandale - MarketPro Computer Show*
NOVEMBER 18-19
CA - Pomona - Computer Marketplace
FL - Tampa - Radio/Computer & ARRL State Conv.
IN - Ft Wayne - Hamfest/Computer & ARRL Conv
MA - Wilmington - KGP Computer Show*
PA - King of Prussia - MarketPro Computer Show*
TN'- Nashville - Nashville Area Computer Show

NOVEMBER 19
AZ - Phoenix - Computer & Electronic Swapmeet
FL-StF - MarketPro Ci Show*

IL - Chicago - Ham Auction

IL - Orland Park - Orland Park Computer Show

MD - Bowie - MarketPro Computer Show*

MI - Flint - Five Star Productions Computer Show

MI - Madison Heights - Computer Show

NC - Benson - Jarsfest 95

NY - Binghampton - Computer Show & Sale

OH - Akron - Computer Show & Sale

PA - Washington - Tri-State Hamfest & Computer Fair
NOVEMBER 24

MD - Baltimore - MarketPro Computer Show*

NOVEMBER 24-25-26

GA - Atlanta - Atlanta Area Computer Show

OH - Dayton - MarketPro Computer Show*
NOVEMBER 25

IL - Kankakee - Computer Expo

IN - Evansville - 3rd Annual Winter Hamfest

IN - Indianapolis - AGI Computer Fair*

LA - Chalmette - 1995 Greater New Orleans Hamfest

MD - Baltimore - MarketPro Computer Show*

PA - Harrisburg - Computer Show & Sale

NOVEMBER 25-26

NJ - Pennsauken - KGP Computer Show*
NOVEMBER 26

CA - Santa Ana - ACP’s Computer Show

IL - Glen Ellyn - Computer Central

KY - Louisville - Computer Fair South

Mi - Flint - Five Star Production Computer Show

OH - Columbus - MarketPro Computer Show*

VA - Richmond - MarketPro Computer Show*

DECEMBER 1995

DECEMBER 1-2
AR - Little Rock - ARRL Arkansas DX Convention
AR - Mesa - ARRL Superstition Hamfest
DECEMBER 2
CA - Santee - Ham, Computer & Elect. Swap Meet
IL - Jacksonville - Central lllinois Winter Superfest
LA - Minden - ARRL Hamfest
MN - Fairbault - Winter Hamfest
DECEMBER 3
CA - Livermore - Swap Meet
MI - Hazel Park - 30th Annual Swap & Shop
DECEMBER 3-4-5-6
CA - San Fransisco - Software Support Conference
DECEMBER 9
CA - Fontana - Amateur Radio & Elect. Swap Meet
FL - Lake City - Tailgate/Hamfest
SC - Union - Swap-fest
DECEMBER 9-10
GA - Perry - Middle Georgia Computer Show
DECEMBER 10
IN - Indianapolis - AGI Computer Fair*
DECEMBER 16
CA - Santee - Ham, Computer & Elect. Swap Meet
FL - Fort Lauderdale - Narisaam Computer Show*
MI - Westland - Great Lakes Computer Expo & Sale
DECEMBER 17
FL - West Palm Beach - Narisaam Computer Show*
IL - Orland Park - Orland Park Computer Show
MI - Flint - Five Star Productions Computer Show
DECEMBER 23
MI - Flint - Five Star Production Computer Show
*See Computer Show Promoter Info Box
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other variable autotransformer is an
isolation transformer. It isn't. Do
NOT, repeat NOT use a Variac as an
isolation transformer. You will get
zapped sooner or later.
Charles S. Crawford, Jr.
Wellesley Hills, MA

Dear Nuts & Volts:

In the Aug. '95 issue, Scott
Edward's PCB prototyping article
was especially interesting. Even
though | have made quite a few cir-
cuit boards already, | still learned a
lot.

The safety article by Ronald Reis
was also very informative and con-
tained many good reminders, even
for people with lots of experience.
However, there was one mistake in
Figure 3 on page 72, where it says
“Do use an isolation transformer or
Variac (autotransformer) while work-
ing on AC-powered equipment.
These devices isolate the powered
equipment from the power source,
adding a strong measure of safety."

An autotransformer, by defini-
tion, has only one winding, so it can-
not isolate the line from the load. All
Variacs | have ever seen are auto-
transformers, so they should always
be used with a separate isolation
transformer to prevent the possibility
of a life-threatening situation.

I would like to add that a GFCI
breaker in the line that powers your
workbench outlets is also a good
idea.

Marvin K. Nolt
New Holland, PA

Dear Nuts & Volts:

| have just read your Vol. 16 No.
8 issue August 1995 and feel obligat-
ed to make a comment on the article
written by Ronald Reis on “Electron-
ics Safety — It's Your Life.” Usually |
read the articles published in your
magazine and ignore the minor dis-
crepancies which from time to time
occur, however, in an article consid-
ering such a serious topic as safety,
such discrepancies cannot be
ignored and should not be allowed to
stand uncorrected.

In Figure 3, Do's and Don'ts:
Working with Electricity, the second
bullet recommends using “...an isola-
tion transformer or Variac (autotrans-
former) while working on AC pow-
ered equipment.” While the use of an
isolation Transformer is correctly
and most highly recommended,
equating a Variac or autotransformer
with an isolation transformer is
extremely dangerous, not to mention
“dead” wrong.

The brand names “Variac” and
“Powerstat” (depending on the man-
ufacturer), have been around for
many years and for most of us they’
represent variable autotransformers
which are generally connected to the
AC line to allow adjustment of the
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input line voltage either below (or to
some extent) above nominal,
depending on how they're wired.
Usually there are four terminal
devices, which may lead some to
conclude that there are two separate
DC isolated windings: there are NOT!
An autotransformer “self” trans-
forms, using only one winding, offer-
ing no DC isolation, whatsoever. In
conventional wiring schemes, the AC
line remains directly connected to
the load at least at one point, and if
the variable wiper contact happens
to be set coincidental with one of the
stationary input taps, then both
sides of the AC line are directly con-
nected to the output terminals and
the transformer winding is simply in
parallel with the load. This offers
absolutely no safety protection
at all in the form of isolation!
Please don't mislead your read-
ers into thinking that autotransform-
ers will isolate. It could kill some-
body! Two independent DC insulated
windings are required for true line
isolation.
M.J. Bauer
Fairfax Station, VA
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There is a mistake in an article
in the Aug. '95 issue. In the article
titled “Batteries: Playing Pinball with
Atoms,” on page 109, first column,
under the heading “PINBALLS ARE
LOADED,” Tim wrote “...we send
electrons from the anode (-) to the
cathode (+).” It should read “we
send electrons from the cathode (-)
to the anode (+).”

Bill Jackson
Kensington, MD

Yes, I'll bet you can hear it now . . .
Either you are desperately short

of material or have taken leave of
your senses. Do you really have
space to advise me that “injury to
the eyes can cause permanent blind-
ness!?” And my workbench should
be "bathed in direct and indirect
light?" Really, don't you think we
have quite a sufficiency of nannies
about these days? Their TV has
Americans running scared, so why
do you need to yell "BOO?"

Jack D. Dennon

Dear Nuts & Volts:

1) | believe the published answer
to Tech Forum question 79518 is not
correct. | have replaced hundreds of
bad flyback transformers. None of

these replacements were done to
correct/cure dim display/raster
symptoms. | suggest that dim dis-
play is due to: 1) Bad CRT = low
emission, or 2) Circuit problems —
video or CRT drive.

A CRT tester rejuvinator can be
used to determine if the CRT is bad.
If necessary, troubleshooting the
video circuit or CRT drive circuitry
will isolate any component failures.

2) General comments regarding
answers submitted by Frank
Williams. | have read and re-read
Frank's answers and by and large
can't follow any of them. Frank
writes above our heads. Perhaps
Frank is a professor, because his
answers tend to raise more ques-
tions. For example, his answer to
7956: 1) Low-frequency signal:
sinewave or squarewave?
Frequency? 2) What is a plus or
minus detector? How is it config-
ured? 3) He mentions the same
interaction occurs when using the
speakers as microphones. What's
the significance? Is interpreting mea-
surements of concern?

3) | wonder if your Tech Forum
editorial staff reviews or critiques any
of the published answers. | would
hope that at least a cursory review

occurs.
Ken Walker
Westminster, CA

Dear Nuts & Volts:

Nuts & Volts and Monitoring
Times both have published timely
and interesting articles recently deal-
ing with Sporadic-E TV and FM-DX.
But I believe both have also left
some incorrect impressions that |
would like to clarify.

First, who am I. To give you an
outline, | TV-DXed via Sporadic-E
(Es) from Orlando, FL all summer in
1950, and from many other loca-
tions from Maryland to California
over the next few years. During the
International Geophysical Year (IGY),
I did a lot of monitoring of F2 MUF,
and received many European TV sta-
tions from both Maryland and
California. About this same time, |
was International DX editor for the
American lonospheric Propagation
Association (AIPA) which dealt pri-
marily with TV DX. | corresponded
with TV DXers from many parts of
the world and tabulated their reports.

| also operated ham radio sta-
tions W6KUH and K7JUK on six
meters for years, primarily for Es
DX. From 1963 to 1967, | operated
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an ionospheric sounder (as part of
the Vandenberg AFB missile launch
operations) where | observed and
plotted ionospheric data directly on
a continuous basis. And not to be
forgotten is that | obtained world
wide data booklets from other ionos-
pheric sounders with much Es data,
which [ studied for years, tabulated,
and summarized. However, since my
work after 1967, | completely left
ionosheric data, and | had to move
many times. All such data, sum-
maries, and logs have long since
been given away or otherwise elimi-
nated. Hence, | am stuck on memo-
ry, which is usually better 10 to 40
years ago than for the last year. | did
keep the National Bureau of Stan-
dards book Circular 582, World-
wide Occurrence of Sporadic E
which tabulates a lot of TV DX
reports (including some of my own).
But now that | have retired and
returned to shortwave related
employment (Consulting Engineer
for Prophecy Countdown's WVHA,
especially as related to frequency
selection), | have renewed interest
and a tad bit of time to TV-DX
myself.

Peak times of the day for Es

This depends upon what direc-
tion you are to receive your DX from.
Let us assume that an Es “cloud”
forms over Kansas City at 9:00 am
local. A DXer north or south of
Kansas City would receive DX at
9:00 am, But a DXer east (in the
next time zone) would get DX at
10:00 am his time, while a DXer
west (one or two time zones) would
get DX at 8:00 am or even 7:00 am
at his time. So, it seems to me that
the best time should be stated as
“mid-point time.”

The paths where | have lived
often started with very good TV DX
by 9:00 am mid-point time and often
last for three hours, although usually
changing the area of reception. The
evening times are likewise better stat-
ed as 7:00 pm mid-point time. Here
again, there can be two or three
hours difference in the time one sees
DX depending on whether they are
looking at the same “cloud” from
west to east or east to west.

Peak months for Es

The fact of life is that mid-June
to mid-September is clearly the time
of the most Es activity (in North
America). But it is unfortunate for
the DXing community that so much
is said about when Es is NOT seen.
All too often, TV-DX is not seen only
because no one is looking. And the
more we say when it is not seen, the
fewer people look and the more DX
is not seen. How about a prize for
the first DXer to prove he got Es DX
in October or March?

Motion of the Es “clouds”

Although there has been more
than one theory expounded as to
what causes Es “clouds,” the motion

of the daylight “clouds” was never
questioned in the days | was active.
Everyone | communicated with
agreed that they move as if they
were somewhat locked to the sun,
hence they moved from east to west.
| say “somewhat,” as it seemed to
move slower by up to half the speed
of the rotation of the earth. This was
especially noted when DX reports
from all across the nation were tabu-
lated and compared. One Es “cloud”
could often be followed for 1,000
miles or more in its trek. | would be
very interested to know if such corre-
lation has recently been done that
shows the motion to be different
than that. Then the after sunset
“clouds” seemed as if there was very
little motion. On a number of occa-
sions [ watched programs for up to
three hours on the same DX station
(usually around 900-1,100 miles
away) with no evidence that the
“cloud” moved at all. However, any
motion observed still seemed to fol-
low the earth's rotation.
Polarization

At one location, | had both hori-
zontal and vertical polarized anten-
nas on six meters. | found very clear
evidence that the narrow band ham
AM signal polarizations were rotat-
ing. When one polarization went
dead, the other was always maxi-
mum. This does not show on wide-
band TV pictures since | believe the
polarization rotation is very frequen-
cy sensitive. Hence, there is always a
signal at every polarization.

Antenna

Indeed a simple antenna can do
marvels. In fact, an inside plain
dipole may be the best (for strong
signals where there is local interfer-
ence at least), as one can rotate it
rapidly in three dimensions (rotation
and position) to null out the interfer-
ence or to maximize the wanted sig-
nal. | logged a 2,000 watt station
over 800 miles away with such a
dipole inside my garage on channel
3 where | had severe interference on
channel 2 many years ago. The
dipole was not even tuned to chan-
nel 3, but rather to the FM band!

Distance of the skip

Most Sporadic E “layers” occur
very close to 110 KM, which is 68
miles. Although such layers have
been seen down to 95 KM and up to
130 KM, my data indicated that as
they departed from 110 KM, they
were often of a lesser quality. At 110
KM, the maximum distance (if you
can transmit and receive at zero
degrees, doubtful) is 1,450 KM.
Statistically, the most commonly
received distance was around 1,000
miles. | believe it is rare to get single
hop Es DX over 1,500 miles and
usually limited to 1,200 or 1,300
miles. But multiple hop Es DX can
occur at 800 miles.
Relation of DX on various bands

The description to monitor a
lower frequency (like channel 2)
before worrying about higher fre-
quencies is basically sound, but it

does have some pitfalls. If there is no
channel 2 at the DX location, you
might have channels 3, 6, and who
knows what all else coming in with
nothing on channel 2. This is less
common today, but the possiblity
should not be forgotten. Further,
once you know there is any Es DX
coming in, don't wait for channel 6
to get down to 800 miles before
checking higher frequencies. If the
Es “cloud” is very large (hundreds of
square miles in areas), then you
may find a good indicator by noting
the shortness of the channel 6 sig-
nal. However, if the Es “cloud” (or
intense area) is smaller (any intense
clouds may often be associated with
large clouds, but not always) then
the intense reflection will be around
only the midpoint of this maximum
intensity, and there would not be this
noted shortening of the skip first. For
example, take the Kansas City
example again. Assume that this
“cloud” is small but intense. A per-
son 600 miles away will get only DX
at 1,200 miles (about). To get DX at
800 miles requires that the Es
“cloud” is present and intense at 400
miles away. But there may not even
be any Es “clouds” there. Hence, the
DXer may see nothing shorter than
1,200 miles and miss the DX of a
lifetime. Again, once Es DX is known
to exist, always check every possible
frequency periodically.

Types of visual interference on

TV-DX

People may not know what caus-
es the various lines that are seen
when two or more TV stations are
received at the same time. It is the
beat frequency (exact carrier differ-
ence) between the two carriers, mod-
ulated or not. Since the vertical
sweep is just under 60 cycles (for
color TV), if the difference was
exactly the vertical sweep speed,
then you would see a “hum bar,” just
one dark and light horizontal bar,
stationary on the screen. This rarely
occurs. It is more comon for the dif-
ference to be in the area of 300 to
900 cycles. This then produces from
5 to 15 horizontal bars (pairs of
black and white). Since they are also
rarely an exact multiple of the verti-
cal sweep, they will drift up or down,
depending on their relation to the
vertical sweep speed. Since most
exciters are more stable than exact,
two different TV stations commonly
seen will usually produce about the
same bar pattern. This effect is so
sensitive that one can see the inter-
ference from a second station that is
too weak to see a picture if the
strong station goes off the air.

To eliminate those easily seen
bars, the FCC realized something
had to be done to allow stations on
the same channel to operate at a
reasonably short distance. For this
reason, the FCC devised the sub-
channel assignments. When the dif-
ference (or beat) frequency is at the
horizontal scan rate (or multiples),
vertical bars are seen. But if the dif-

ference is made well away from
either, only very fine lines are seen
that are not so obvious. Many people
do not know that TV stations on any
given channel number are not all
assigned to the same carrier fre-
quency. Take channel 2 for example.
It is listed in almost all listings as
55.250 MHz. They do not tell you
that there are actually three assign-
ment frequencies: 55.240, 55.250,
and 55.260 MHz. These are the
assignments given to stations on
channel 2, but the same pattern is
used on all TV channels. (This does
not apply to satellite TV where the
modulation is FM.) This allows three
stations on the same channel within
the distance that will allow frequent
weak signals from one station to the
other. The difference frequencies are
around 10 or 20 KHz. This frequen-
cy will not be easily seen by the
casual observer, but the DXer can
learn to spot those fine lines, which
actually make the picture look a little
coarser. Furthermore, if you have a
table of these offset assignments
(usually marked by a “+” or “-") and
know for sure what one station is,
you can eliminate some stations
from your thoughts of possible sta-
tions by observing the interference
pattern. You can know if it is the
same offset or different. It is harder
to tell if it is 10 or 20 KHz by obser-
vation alone.

Signal strength

It is indeed true that the signal
can be very stong. | have seen DX
stations with a measured signal
strength much more than a local off
the back of the antenna. When one
deals with a maximum power local
only a few 10s of miles away and a
DX station hundreds of miles away,
classical field strength theory will tell
you that can't happen. But it does,
and often. It is obvious therefore that
Es “clouds” are not flat bottomed,
but rather slightly curved. Therefore,
focusing can and does occur where
the signals from various angles of
the transmitted antenna are com-
bined and focused on YOU! Now, we
see another reason for the severe
fading. As these ES “clouds” move,
you are first in an area where all the
focusing energy adds to make it very
strong, while in a few seconds they
cancel partly or totally and make it
very weak. TV DXers have usually
seen ghosting on such DX. This is
caused where part of the multiple
points of reflection (refraction is the
correct word here) are at significant
different path lengths, which causes
the ghosting. But when you see very
strong, ghost-free TV DX, the focus-
ing has to be just about perfect, and
even this is not uncommon,
although usually short lived. Even
the color phase which is more time
critical is often correct.

; Misc.

The “D” layer of the ionosphere
is rarely known to actually reflect
radio signal. | have seen the D-layer
on the vertical ionospheric sounder
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that | operated, but that is not com-
mon. There is no known Sporadic
D or Sporadic F, although the F2
layer does get intense enough to
bring in TV DX up to channel 2, 3,
or maybe 4 in some areas. This
only occurs at high sunspot num-
bers, and we are now in a sunspot
minimum. Very little, if any TV DX
via F2 can be seen anywhere in the
world today. | would be very inter-
ested in any documented reports of
D-layer horizontal propagation.
Gordon Simkin W7LBS
Belleview, FL

Dear Nuts & Volts:

Jan Zaluda's article on night
scopes was not enlightening at all.
He gave me the impression that
night scopes are either just short of
useless or too expensive to own for
the average experimenter. They are

neither. Anyone can purchase the
first-generation, Vietnam era tubes
and although they are long and
bulky, they have excellent resolu-
tion, and enough gain to see per-
fectly clear on a moonless night
out in the country with no illumina-
tors.

Three tubes are stacked togeth-
er to get the gain up to well over
50,000x, and to point this at the
weakest star in the night sky will
scar the final tube instantly if the
voltage is set too high.

I have built several of the tube
assemblies and with one, | attached
a 1000 mm folded telescope with a
very slow aperture of f/11, and an
eye piece multiplier of 15x power to
get a 600 times power equivalent
scope that can spot an ant in pitch
black night at well over 500 yards.
This whole assembly was made up
of second-hand parts and including
power supply and telecope, cost
around $600.00. As to illuminators

for weaker scopes, the 3 to 5 mW,
780 nm laser diodes light up any
object brighter than most scopes
can handle even at distances of
over a mile. With an adjustable lens
for the laser, you can flood or spot
with it. With my 1000 mm lens,
scope, and laser, | have seen the
laser dot on the nearest mountain
range to my property, which is 12
miles away. | hope you can print
this to encourage readers to buy
American and build them yourself if
you want a good night vision
scope. They are cheap and a lot
better than the article makes them
out to be.
Chris
Bieber, CA

Jan Zaluda's Response:

There are no off-the-shelf
night vision scopes with multiple
stacked tubes. Russian first-gen-
eration scopes need well over 100
mW IR light source, even with an

effiecient collimator, to illuminate
trees, or similar low reflectance
objects at 200m or more. This is
the limit of commercial high
power single die IR LEDs. Narrow
beam laser diodes project a small
bright dot, but do not enable the
user to identify objects at a dis-
tance which is the real purpose of
an illuminator. Red beam from 1
mW He-Ne laser can be seen with
a 12 in. f/11 telescope on a
grassy hill about 10 miles away
without any intensifiers, yet it
has little value as an illuminator.

If you buy an off-the-shelf
commercial first-generation
scope, you will most likely be dis-
appointed, unless you make
extensive modifications.

I am sure that Nuts & Volts
readers would like to read about
the instruments that you have
constructed, but please do not
give them unrealistic expecta-
tions.

key strokes into codes that are then
serially transmitted (not RS-232) to
the computer via the keyboard cable.
These scan codes are then translated
by a chip on the motherboard called a
keyboard controller The keyboard con-
troller controls the data exchange
between the motherboard and the key-
board processor. Obviously, all of these
components including the ROM BIOS
must be compatible for the keyboard
to work with your particular computer.
Your best bet is to find a Wang key-
board that is compatible to your sys-
tem. You will probably be able to find
one from any of several vendors in

i

Nuts & Volts that deal in used parts for
older computers.

Michael E. Young
Newville, AL

ANSWER TO #8957 - AUGUST 1995
This is something that | did when |
was a kid, and it sure brings back
memories. The spinner was rotated by
electric discharge from sharp points
on the pin-wheel. The discharge is a
high voltage one and works best with
higher voltages, but will work fine with
any continuous spark that can jump a
half inch or so. This high voltage, of
course, is provided by the ignition coil,
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which in the case of the early T Ford
coil was almost continuous. This was
because in that coil a built-in vibra-
tor/chopper was part of the primary
circuit. This chopper chopped up the
current flow in the primary, and this
caused a high-voltage pulse in the sec-
ondary. Without something to inter-
rupt the flow of current in the primary
circuit you will have only a few weak
pulses of high voltage to work with.
These are caused as you connect and
disconnect the battery. | suspect that
the reason for the whirligig not turning
is either not steady enough current or
the spinner not built right. As | remem-
ber, the Ford coil used the
magnetic field of the coil to
move the armature in order
to chop up the current,
though they might have
used a separate coil inside
the box. But | always used a
regular coil and a home
made buzzer. If you want to
take one of yours apart,
there are two very small
hard-to-see brands holding
the sliding lid closed.

Since those Model T
buzzer boxes have probably
not been used for a vary
long time, it is possible that
all of them have dirty con-
tacts in the buzzer assem-
bly. The box is just a bit big-
ger than an old box of
kitchen matches and on one
end is a single Fahnenstock
clip. Connect this to the pos-
itive post of the battery. At
the opposite end is the
buzzer assembly. Along one
side are two more clips. The
clip closest to the buzzer is
for the other battery con-
nection. It is also the com-
mon point for both coils. The
side clip closest to the end
clip has the high voltage. Clip
a short length of wire in this
connector and bring it to
about a quarter inch or so
of the clip nearest to the

R S S e R

buzzer With B volts DC connected
between the end clip and the clip near-
est to the buzzer you should see a
solid stream of sparks jump accross
the gap. You will also see a bit of spark-
ing at the points in the buzzer. If you do
not get high voltage, those points need
to be cleaned! Once the high voltage
path is going, it should be strong
enough to jump well over a half inch.
This is where the problem arises. If the
voltage is left too high for too long it
might break down some of the insula-
tion and form a carbon path that
shorts out the high voltage. This was
avoided when there was a maximum
spark path set by the spark plug, but
this is not here now. You might try
opening up the wire gap to no more
than about an inch and if you are using
a variable supply for power, reduce it
to 3 or 4 volts, it should be good for up
to 4 amps when at B volts and less
with reduced voltage.

The path for the high voltage is
between the high-voltage terminal, the
whirligig, air, and the clip closest to the
buzzer, which is connected to the
other end of the high-voltage sec-
ondary winding. This clip also has the
battery lead on it so this wire is
involved also. A simple spinner can be
made of a few inches of light wire bent
into the shape of an S. It is the reac-
tion to the discharge of electricity
from the tips of the whirligig that
makes it spin. So the tips should be
filed to smooth sharp points. Hammer
the center flat enough to dimple it so
it can be balanced on the point of a pin
of some sort. The pin is connected to
the coil and its point acts as the bear-
ing for the pinwheel. The pinwheel
should be set up so as to be horizontal
and look like an S from above. The
force is very weak so it should be
made light enough to spin horizontally
while balanced on the point of the pin
or nail, if you blow on it very gently.
Don't try this while electricity is on! It
can bite. In the dark you should see a
steady fan of electricity radiating out
into the air from the tips only.

Because high-voltage corona dis-



charges best from sharp points, try to
smooth out any other point that you
see the corona discharge from. The S
shaped wire was mentioned to show
that the pinwheel is driven by the dis-
charge from the tips, just as if there
were a couple of rocket motors there.
You can build the spinner any way you
want; aluminum foil is good, but it has
to be very light weight, conduct elec-
tricity, and the discharges have to
reinforce each other, so check in a
dark room that you don't have one dri-
ving clockwise and another driving
counterclockwise.

The idea here is to have corona
discharge from the tips, so if you have
nothing but sparks flying everywhere,
reduce input voltage until you have
only corona discharge. Too low and the
buzzer will stop so you may have to
adjust the spring tension. You also
may try reversing the power connec-
tion as a last resort.

Remember that while the coil is
running, it is putting out a magnetic
field that might interfere with a heart
pacemaker. Good luck and if there is
any problem contact me via Nuts &
Volts or if you want, send me one of
the coils and | will set it up and return
it.

Frank Williams

ANSWER TO #89515 - AUGUST 1995

To extend the range of your SO0
MHz cordless telephone try the follow-
ing:

First, your phone probably has a
tiny rubber whip antenna. This must go.
Unless your antenna attaches to the
phone using a BNC (British Nut
Connector) connector, you must find an
adapter or modify it to do so. Find the
parts at a specialty electroincs store.

Second, attach an Anli RD-78 Dual
Band Antenna. This 15-inch antenna is
available for under $25.00. One source
for it is Tucker Electronics in Dallas at
(B00) 527-4642.

If this enhancement does not pro-
vide adequate signal, move on to step
three.

Third, try moving the base unit to a
better position — such as a nylon-
screened patio or a loft-based office
area. Also, you may benefit from attach-
ing the base unit antenna to an external
antenna, if available.

JQ LaVielle

ANSWER TO #79523 - JULY 1995
Concerning miniature florescent
tubes for his 386 notebook computer.
| too, have had difficulty in finding
replacements for such computers.
However, | did manage to find a com-
pany that sells these tubes that range
from 2 to 8 inches in length. | recently
phoned them regarding a B-inch tube
and they do carry one for $10.00.
Their address is: JKL Components
Corporation, 13343 Paxton Street,
Pacoima, CA 91331. 1-800-421-

7244, in CA call 818-886-0018S.

Marschell D. Ray
Wallkill, NY

ANSWER TO #9953 - SEPT. 1995
There was an  excellent
article/construction project by Steve
Ciarcia, author of the “Circuit Celler”
series once published in Byte
Magazine. His AC wattmeter — AC
power monitor — used a modified

power strip with a current sense resis-
tor made from a steel paper clip. His
circuit interfaced to a PC through the
parallel printer port and used a simple
BASIC program to calculate and track
kilowatt-hours and power consump-
tion.

A compilation of many of his arti-
cles has been published by McGraw-
Hill Book Company as the “Ciarcia's
Circuit Celler" series. The particular
book covering the wattmeter con-
struction  article previously described
is in Volume 5, ISBN #0-07-010967-2.

Kevin Goodwin
Oceanside, CA

ANSWER TO #9955 - SEPT. 1995
Since the display uses DMF prefix,
it is a graphic bit map graphic display,
and not a character display which uses
DMC prefix. No display called DMF614
has been listed since 1988. The clos-
est part number in standard product
offerings is DMFB014, which is a 256
x 128 display. It uses a 14-pin connec-
tor: No standard Optrex display uses a
25-pin connector. The largest connec-
tor is a 22-pin used by DMFE76 which
is @ 720 x 400 graphic display. It is
very common for LCD manufacturers
to sue a custom connector for OEMs.
Pinout varies from model to model, but
all displays use similar signals.
Commonly used signals to drive graph-
ic displays are +5V, Gnd, —20V, —12V
contrast adjust, frame sync, row latch
sync, bit clock, four or eight data bits,
power for backlight. You may contact
Optrex USA at 213-214-1791 for

more information.

Jan Zaluda
Mountain View, CA

ANSWER TO #79535 - JULY 1995
It is possible to us B" drives with
the original IBM 765 based floppy con-
troller. The 8" drives are very similar to
the 360 K 5-1/4" drives, except that
clock rate is double, and the number of
sectors and tracks differ, and 8" drives
used head load instead of motor start.
The data separator circuit needs to be
changed. Standard Microsystems
used to make a single chip digital data
separator which was very easy to use.
Also 50 conductor cables with a simi-
lar function, but different pinout, are
needed. As for software, a sample
765 floppy controller routines can be
found in the original IBM AT technical
reference manual. It is easier to keep
the default address for the modified 8"
controller; and use a commercial alter-
nate floppy controller board with bun-
dled driver for the regular PC floppies.
None of these modifications are
particularly difficult. It probably makes
sense to do this as an educational

exercise.

Jan Zaluda
Mountain View, CA

ANSWER TO #9956 - SEPT. 1995
A good source of replacement
belts are “0"-rings. A good hardware
store has a large assortment in the
plumbing department. They come in
many overall diameters with a choice
of “belt” diameters. | did a temporary
fix on my VCR with one four years ago
and haven't got around to replacing it

yet with a factory part!

Jim Schmidt
Deer Lodge, MT
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and sends them

to any other TV in

your home

Recoton’s new development duplicates
cable, TV, VCR and satellite signals and

transmits them...without any wires!

by Charles Anton

oday, television choices
T are virtually unlimit-

ed. Between cable,
satellite TV, videos and
network programming,
it’s almost a full-time job
trying to keep up with all
the alternatives. And it promises to
get more complicated in the future.
Breakthroughs in fiber optic technology will
bring over 500 channels into your home.

Home broadcasting breakthrough. The
problem with all this technology is the ex-
pense required to maintain your system and
keep it up-to-date. Now, a wireless video broad-
casting system from
Recoton gives you the
power to utilize this
technology without the
hassle and expense of
re-wiring your entire
home.

Today, Recoton in-
troduces the next gen-
eration in wireless
broadcasting. The wire-
less video broadcaster
transmits (re-broad-
casts) cable, TV, VCR or
satellite programs to
any other TV in your
home...wirelessly!
Wave of the future.
Never drag your VCR
from room to room
again: Recoton’s wire-
less video broadcasting
system transmits video
or TV signals to any
other TV in your home.

Because the system
is totally wireless, you
won’t have to worry
about running miles of
wires. Besides, who
wants to install cable in
every room of their
home? With Recoton’s
wireless video broad-
casting system, you

Wireless Video

a security camera.

Recoton’s vide

New breakthrough
clones TV signals

Broadcast cable channels, even
premium channels, to other TVs in your
home that are not wired for cable.

m Transmit signals from one VCR
to any rooim, even if someone is watching
IV in the room that the VCR is in.

Satellite programs BRIVt RIS
programs throughout your hone without
stringing miles of cable everywhere.

View home videos as you

film them or turn your camcorder into

If the main TV is

hooked up to an antenna, you can broad-

cast its clear signal to all the others.

Cable in den

won’t have to. You can even
watch one program on your main
TV while someone else watches
something different on another
TV. It’s just like having a per-
sonal broadcasting system in your
home—and it’s legal in every state.

Hi-tech home broadcast. Recently, the
Federal Communications Commission allocated a
band of radio frequencies specifically for wire-
less, in-home product applications. Recoton
took advantage of the FCC ruling by creating
and introducing wireless equipment that can
transmit within the prescribed frequency over
distances of up to 150 feet.

One transmitter, un-
limited receivers.
One transmitter will
operate an unlimited
number of receivers.
This means that a
transmitter in the den
can send signals to a
TV in the living room,
kitchen, bedroom and
anywhere else you
may have a TV. Reco-
ton puts your favorite
programs where you
want them most.
Unlimited choices.
Since the broadcasting
system uses the latest
in 900 MHz frequency
signals, there is no
time-consuming or
complicated wiring.
The receiver can be
easily moved from one
television to another.
The transmitter will
also broadcast to mul-
tiple receivers, so you
can watch the same
program on multiple
TVs simultaneously.
The transmitter con-
nects to the source TV;
the receivers simply
connect to the others.

Breakthrough...

Network in family room

Satellite in bedroom

Sanhd

Exclusive factory-direct offer. With this
breakthrough in home video broadcasting tech-
nology, you can have the convenience of your
own personal wire-
less broadcasting

ADD A TV TOWER?

system for a frac- viin oo
tion of the cost of

owning your own TV tower would
ile .stz:iti(.)n, Por1 a gﬁm
imited time only,

we are offering ::” b’"“:‘*
Recoton’s wireless S‘!lﬂ' m
video broadcasting like buying your
system (one trans- mnwri‘llhontmme
mitter and one re-

ceiver) for the low expense. For
price of $99. You just $99, the
can order addition- Recoton system
al receivers for oth- is like adding a
er TVs for just $59 cable box, VCR
each. and satellite
Risk-free offer. fiish 1o every TV
The wireless video in your home.
broadcasting sys-

tem by Recoton

is backed by Com-
trad’s exclusive
risk-free home trial. Try it, and if you are not
completely satisfied, simply return it within 30
days for a full “No Questions Asked” refund.
It also comes with a 90-day manufacturer’s
limited warranty. Most orders are processed
within 72 hours and shipped UPS.

Video Broadcasting System. . ...... $99 $9 s&H
Includes one transmitter and one receiver.
Additional receivers (each) ......... $59 $7 s&H

Please mention promotional code 173-NV-5818.
For fastest service, call toll-free 24 hours a day

800-992-2966
=

To order by mail, send check or money order for the
total amount including S&H (VA residents include

4.5% sales tax). Or charge it to your credit card by
enclosing your account number and expiration date.

INDUSTRIES
2820 Waterford Lake Drive, Suite 106
Midlothian, Virginia 23113
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o |
S SimmVerterm

e 30 Pin to 72 Pin Simm Converter

\
Allows 30 Pin memory to be used on 72 Pin mother Board

21021-504 Soledad Canyon Road
Santa Clarita, California 91351

+ Allows you to save 100's potentially 1000's of dollars

+ A Card that allows you to utilize old 30 pin memory in 72 pin slots

+ Left and right sided version to allow use of all available slots
Ideal for all service/repair and upgrade business

Network « Audio * Video v Lower-Right side #CA-MEM-A  Lower-Left side #CA-MEM-C

ables * Connectors * Accesso"es High-Right side #CA-MEM-B High-Left side #CA-MEM-D
Free catalog with any order!

Computer « Communications

=
& |
Paladm Cable Tester Stereo Headphones Heat Sink with Fan Koss Stereo Speakers
Tests DB9, DB15, DB25 For Sound Cards or Compact Disc Stereo Easy power hook-up! Separate Bass, Treble Controls
36 centronics 10 Ft. Cord Super-Dynamic works with ZIF Socket 10 Watt per channel |
RJ-45, RJ-11, BNC & HD15 $700 Clips to Chip Refurbished |
. 36 Individual L.E.D’s for each line : Sh7 H”“::? 7:;)’ 162 #TM-172 l
ear Shape High Qual
$1 39m #TM-157 Walkman Type s Supi)gzu dad
$3% yrm-171

‘ Digital Stereo Headphone
Mono Microphone Combo!

182 sTM-169
SCSI 1 and SCSI

| 3'SCSl 1to SCSI II 486/66 CPU — -
$20% scc-679 B ecans Computer Speaker |
e vt g : 2 Internzi:lol;(l;gzcilr:zzfSpeaker
$26%  4cc-686 Pentium 586/66 CPU | Easytoinstal
3'SCS! lito SCSI I 90 4TM-FAN-66
$24%  4cce78 Pentium 586/90 CPU s
| SCSI Il also available $9%  4TM-FAN-90 $qu g for sHu

° Paladin Power Supply Fan
D E ﬂmm[mlmm] Impact Punch Down Tool For Mid-Tower or Auxiliary fan, 7 blades
° #TE-Pun-66 #TE-Pun-110 | 12 volts 3 1/8"x 3 1/8"x 1"

Y R T S T

ieaE b4 1 1 0 @:@E m 66 b 3559? each | 35‘m 20 up 340.0 H#TM-FAN : MR TG g
i Ten Base “T” Cables Duplex Wall Plate AC to DC Converter | Game Port to MIDI Mlcrophones
Category 5/PVC Jacket Top Quality | Universal ‘ ' Musical Instrument ; This is rr:jlcrophone is ideae
| 0 e mmesis | SomCdr | wosis 0o | interface |y
? 6 121t #TE-128-L5 | UL &CSAApproved | , D|ge|;eqt an;e;:‘:tors | 5'DB15male-female | 7t cord 1/8 stereo jack
3 sgoo : AIIEIRP Soundblaster Compatible | Includes stand with double
! 25t #TE-258-L5 #Tm307 3% | 2-5pin DIN male
s1 49'Q 50 ft #TE-508-L5 | 500ma | | mounting
| %26%  1o0ft  #TE-108-L5 | #TE-WPD-6 #TMa10 5% ,

R : 6¢c (RJ-14 |
; ntl-Statlc Strap : ; |
|  Adjustable velcro strap |
f Other phone 5
& 359.0 accessories available |
i #TM-STP sq0
; -75¢ 50 up .60¢ 3 #TM-MIC2

$10 00 minimum order required + Add $4.50 for shlppmg for pre-paid orders + California residents add 8.25% tax
Call for quanlty dlscounts » No out of state checks accepted + Most orders shipped same day -« Drawings are representations only
= AL L i sy - e i LA T d - T = i =
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CATCHTHEA ctcan

wiITH (.. INTERCEPTOR:

R10 INTERCEPTOR

£ searching out RF signals is your thing, then the R10 Interceptor is the answer. The
R10 searches out nearfeild signals and locks on in 8ms. It provides a shield of protection
hat no RF signal can penetrate without being detected. Unlike scanners and receivers
hat must be tuned to a specific frequency or scanned through a fixed frequency range,
he INTERCEPTOR will provide an exciting new dimension in recreational monitoring
vith near instant response to strong signals. Communications monitoring hobbyists will
se able to take the R10 on cruise ships, to military bases, theme parks, zoos, airports, to
ipace shuttle launches, parades, sporting events, car races and anywhere two way FM
:ommunications is used. *Check Deviation with 10K or 100K range *Check Relative
ignal strength *Continuous 30MHz-2GHz coverage in less than 1 second

Built in Speaker *Thumb wheel volume and squelch control *Supplied with
elescoping whip antenna, Internal NiCad battery pack, and an AC charger

R20 INTERCEPTOR

The R20 is a compact RF signal strength detector with a 10 segment bargraph

lisplay. There is also an audio output from the detector for monitoring AM communi-
ations. The audio output is useful for room sweeps where in close proximity to a
ransmitter a quieting effect can be heard due to detector saturation.

The 10 segment LED bargraph responds to all RF signals with nominal 3dB
ncrements *Pocket sized with built in telescoping whip antenna <9 volt

rattery operation *Monitor Aircraft, CB, AM Broadcast transmissions *Check
dlicrowave oven leakage *Wide .5SMHz-2.5GHz range

NEW
T mscﬂ""""
PRICE!

/NTEPCEPTOP\)

roo $119.00 r1w0 $299.00

e 231l B o' au os’al V| Vo o
Wl I i b ] AW I

5821 N.E. 14th Avenue * Ft. Lauderdale, Fl. 33334
Contact Factory for shipping prices. Visa, MasterCard, & C.0.D. ( Cash or Money Order Only )
All prices and specifications are subject to change without notice or obligation

MADE IN THE U.S.A.

ORDER LINE: 800-327-5912 TEL. 305-771-2050 FAX 305-771-2052

Write in 96 on Reader Service Card.
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BASIC STAMP  MODULES

Stamp II has many useful new instructions

BASIC Stamps are perfect for many applications, from controlling model trains to monitor-
ing factory sensors. They have 8 or 16 1/O lines, which can be used for a variety of digital
and analog purposes. And to keep life simple, they’re programmed in BASIC. Our special
“PBASIC” language includes familiar instructions, such as GOTO, FOR...NEXT, and IF.. THEN,
as well as instructions for serial I/O, button debounce, DTMF tone generation, etc.

DTMFOUT *

= > D 1 ack~ N a1 1 7 o o N
Th.e BASIC Stamp T rogramming Package L()nt.dms everything you need to program Stamps Generates DTMF tones, witht just 'ctle 30 i
using your PC. The package includes our editor software, programming cables, manuals, two capacitors, and a speaker. Another related
application notes, and free technical support. The package is available for $99; Stamps and instruction, FREQOUT, generates one or two tones

carrier boards must be purchased separately. ?if;llult_antou-*IY h;lfh t:f]l; is I;;C;%r;r}:mable in
-Hz increments from 0-Hz to =HZ:

COUNT *

Counts cycles on an I/O pin.
Makes tachometer and other
count/time programs simple.

SUZUKI

XOuT *

Generates standard X-10 powerline control signals
using two I/O pins and an inexpensive TTL-to-AC
convertor module. Signals are received by small

"BASIC Stamp Il Module (BS2-IC)

Back #6002 i
FaxBack #600: 16 general-purpose 1/0 lines

modules that control lights and appliances. Receiver 2048-byte program space (600 instructions)
modules are available from Parallax, Radio Shack, and 20-MHz clock (38400 baud serial, etc.)
other convenient sources. $49, $69 with optional carrier board
74HC595
* Only available on the Stamp II. SHIFTOUT * —
: out1 [J1 18 [ vee

Uses two I/O pins to control common out2d2 15[ outo b

serial-to-parallel shift registers. Can be outa [} 3 14 [ SERIN

used as a means of controlling many g:ﬂj ﬁz :2 7 EELK

devices without using too many of the oute [ & 11 [1 scik

Stamp’s 1/0 pins. our7[]7 10 [] SCIR

GND [J8 9 []outr

BASIC Stamp | Module (BS1-IC)
8 general-purpose 1/0 lines

256-byte program space (100 instr.)
4-MHz clock (2400 baud serial, etc.)
s . $34, $49 with optional carrier board

If you have an interesting Stamp application, please consider
sending us a photo for placement in this box. You can be in the
photo, if you like, or just your project. We'll show the photo and
a brief sentence or two describing it. If your photo is used, you'll
receive free Parallax products, as well as a month or two of fame.

F_‘)/4‘_‘}4 \./ 7 3805 Atherton Road, #102 * Rocklin, CA 95765 * USA * (916) 624-8333 * Fax: 624-8003 * FaxBack: 624-1869 (document #1000 is index) * BBS: 624-7101
/\\ [ E-mail: info@parallaxinc.com * Fip: ftp.parallaxinc.com » World-wide-web: http://www.parallaxinc.com
®

Australia +61 3 720 5344 (PIC tools), +61 67 722 777 (Stamps) * Austria +49 241 15 4071 « Belgium +32 41 77 51 51 « Brazil +55 11 453 5588 « Canada (514) 336-9426 « Czech Republic +42 49 5813 252 « France +33 20 52 98 52 Germany +49 241 15 4071 « Greece +30 1 902
0115 « Hong Kong +852 2720 0255 « Hungary +36 1163 2879 « India +91 422 232 561  Israel +972 3 498 543 « Japan +81 3 3251 1779 « Netherlands +31 1803 17666 * Poland +48 34 648 882 « South Africa +27 11 907 8475 « South Korea +82 2 849 8567 « Sweden +46 223 228
67 « Switzerland +49 241 15 4071 « Taiwan +886 2 647 1978 * United Kingdom +44 1 977 683 665 « United States (800) 344-4539

BASIC Stamp & the Parallax logo are registered trademarks of Paralla, Inc. * Prices do not include shipping and applicable sales tax « Features and prices subject to change without notice. « Prices are U.S. prices only; prices in other countries may vary. 0795NV
NUTS & VOLTS MAGAZINE BULK RATE
430 PRINCELAND COURT U.S. POSTAG
CORONA, CA 91719 PAID
V.Q.S.
. ADDRESS CORRECTION REQUESTED - ENTERPRISE




