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10-480 MHz Classic Generator

. Hewlett Packard 608E
. Signal Generator... 5239

. The HP 608E provides high-
3 quahtv, versatile performance
with distinctive ease of opera-
tion. Offers an adjustable, cali-
~ brated output of 0.1 pV to
1V ms from 10 to 480 MHz. 0 to 95% AM, +CW
or Pulse modulation. Basic accuracy of +0.5%.
Includes a built-in crystal calibrator which provides ﬁequcncy check points;
jack provided for audio frequency output; crystal accuracy better than 0.01%.

| 2 FREE TPI P1001 Probes
& Kikusui COS6100 Osdloscope...$695

Ready for a 5 channel portable
Oscilloscope? One with up to
12 traces? We have it in the
Kikusui COS6100. This 100 MHz
Oscilloscope has a 20 kV accelerating
voltage for a very bright, clear display.
The COS6100's front-panel is laid out
logically so using it is quite simple.
Boasts features normally not found on similar scopes,
g making it very powerfull It will trigger from channel
© 1,2, 3 or “ALT” and the patented ‘trigger lock” allows for stable, automatic
mggcnngevenonmplexsxgmlsm:nWwavefmms Another unusual
feature is the ability to display several lissajous pattems at once. For example,
- X-Y displays of channel 3 vs. channel 1, 2, 4, and 5 can be displayed simulta-
neously. This is an outstanding value on a powerful, easy-to-use
Oscilloscope. . .order yours today and receive 2 FREE probes!

Tucker

PRE-OWNED

Tucker

PRE-OWNED
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SHe12 MHz Osdillator... $ 249

. The HP 204C is a small, lightweight capacitive-tuned
oscillator.  AC line or rechargeable battery operation
makes this instrument ideal for both field and labora-
tory use. The HP 204C provides frequency from
5 Hz 1o 1.2 MHz in 6 overlapping ranges with a flat-
ness of +0.5% (from 100 Hz to 300 kHz). Delivers
an output voltage of >2.5 V rms (10 mW or
+10 dBm) into 600 Q. Includes Sync Output
. 2100 mV mms into <100 pF over entire range.

b HP4B Communications To 1000 Meers!
HewlttPackard 37200A o

i | The 37203A HP-IB Extender overcomes
| the range limitations imposed by the
. | cabling rules of the Interface Bus and
provides high-speed (up to
PRE-OWNED 50 k bytes/second), low-cost extension
‘!llil“l\ up to 1000 meters! 37203A’s are used in pairs: each

Extender serializes the normally parallel HP-IB infor-
- mation and transmits it 10 the other Extender where it is reconverted back
" its oniginal format. The transmission medium can be a single low-cost coaxial
cable for both directions of transmission! Supports all HP-IB functions indlud-
ing pass control and parallel poll, electrical isolation plus emor detection and
~ correction protects HP-IB from transmission errors, Just think...up to
- 1000 meters between HP-IB instruments using coaxial cable, unbelievable!

Tucker

7

Powss You Can Ger Your Hanos On

Comes With FREE HP-IB Cable
Hewlett Packard 2225A <
HP-B Thinklet Printer...... 5 149

Here is the popular HP ThinkJet &
Printer at a great price! This
printer is a quiet, compact desk-
top printer that is very efficient
(150 cps) while delivering crisp,
easy-to-read text and graphics
for letters, reports, and spread-
sheets in either draft or quality mode. Well known
throughout the industry so software support is never
a problem. Print cartridges are disposable and easily
replaced. Due to its size, features, quality, and dependability, the HP 2225A is
an excellent choice. Utilizes the popular HP-IB interface.

Lowest Cost LCR
Bridge
mifug&..$249

The 815AF Impedance Bridge is a portable,
PRE-OWNED RS ReeETc! instmmcnt providing accurate, reliable
‘!“ P1iI@ Measurements. Designed to measure resistance to

s 12 MQ, inductance to 1200 H, storage factor “Q” of
inductors to 1000, capacitance to 1200 mF, and dissipation factor “D” of
capacitors to 1.05. Intemal generator makes measurements at 1 kHz and also
has extemnal generator capability for measurements at other than 1 kHz.
Features include null meter, decade readout, zero check function, and protec-
tive cover.

With TV Sync Capabilities

The Goldstar 08-9020A oscillo-
scope provides both high quality
and performance with lower cost
to fill the requirements of schools,
industry, service shops and hobby-
ists. This 20 MHz oscilloscope is
loaded with features such as auto-
matic focus, variable hold-off, TV sync circuit, X-Y operation, and a 6-inch
rectangular CRT with intemnal graticule. Basic specifications include a vertical
deflection bandwidlth of DC to 20 MHz, (7 MHz magnified), modes of opera-
tion are CH1, CH2, Add, Dual/Chop. Deflection factor of 5 mV/div to
5 V/div in 10 calibrated steps. Accuracy in normal operation is +3%. Time
base of 0.2 pS/div to 0.2 $/div in 19 calibrated steps. Trigger system modes of
auto, nomm, TV-V, TV-H with source of CHI1, CH2, Line and Extenal. The
OS9020A meets TEC- 348 safety requirements. The OS-9020A is sold factory
new and includes a 2 year warranty. For an economic choice with high qual-
ity the Goldstar OS-9020A can't be beat.

Tucker

Call Toll Free: 800-527-4642

Radio & Computer Hotline: 800-559-7388

TUCKER

Most Bandwidth For Your
Dollar... Only $3.25/MHz

Hewlett Packard 1720A
275 MHz Oscilloscope.... 5895

The 1720A is a high-performance oscilloscope
with a 275 MHz bandwidth. Two vertical
channels with deflection factors of 10 mV to
5 V/div. (2%), in 9 steps. Trigger source
from A, B, or composite. Main time base:
10 nS to 0.5 S/div. (basic accuracy of 2%),
Delayed Time Base: 10 nS to 20 mS/div.
Display Modes of A, B, ALT, CHOPPED, A+B.
Other features include Hold-Off, Scale
Tlumination, X-Y Display, Auto Focus and Intensity features.

Tacker
PRE-OWNED
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5 The popular Fluke 8022A. . .easy-to-use, reliable, and versa-
= e tile! Measures DC & AC Volts, DC & AC Current, and
"__':.,e' Resistance. DCV to 1000 V with a resolution of 100 pV on

the 200 mV range, an accuracy of £(0.1% of reading + one
digit) on all ranges. ACV to 750 V and DC & AC Current to
2000 mA, 45 to 450 Hz; Resistance to 20 MQ. Features include overrange
indicator, easy-to-read display, and a fused input.

One handheld does it all e

B&K Precision 2707 NEW

This 3% Digit Multimeter is called the “tool kit and the

reason is simple, it does it all In this one handheld

meter you have the power to measure all basic multi-

meter functions including AC & DC Volts, AC &

DC Current, and Resistance, plus the extra added func-

tions of Capacitance, Frequency, Transistor Tester,

Logic Probe, Diode Tester, and Continuity Tester. Can

you imagine, just about anything you need to measure,

all with one handheld? You can now!

= Basic accuracy: DCV +0.5%

* Resolution of 100 pV, 0.1€2, 0.1 pA, 1 pF, 1 Hz

« Single function and range control

*DCV: 200 mV to 1000 V; ACV: 200 mV to 750 V; Capacitance: 2 nF to
20 pF; DC & AC Current; 200 pA to 200 mA & 10 A; Resistance: 200 Q
10 200 m€; Frequency: 2 kHz to 200 kHz

* Features include: auto polarity, auto zero, overrange indication on all
ranges, and overload protection.

ETL
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m Electronic .

Supply s

Serving
Silicon Valley
since 1964!

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

Large-scale LCD

4 From HP laptop computer (model unknown)
4 Epson part number of ECM-A0234

4 7" x 9.25" display area

4 16 pin header on .1" centers

4 Factory new in antistatic bags,

HSC# 15016 $24-95

Arcade Game Controls

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

4 New in box, 10A Microswitch contacts

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

HSC# 15227 Red Teardrop HSC# 15228 Black Teardrop

HSC# 15230 Red Ball Knob Your choice $6.95

)
A Cn o

4 Heavy-duty “fire” buttons, made by Wico
4 New, 10A Microswitch contacts
L] Mounting flange 1.25" dia., mounts in 1.125" hole
4 Nicely dished button, choose from several colors (Note:
only a few blacks were available at press time)
HSC# 15218 Yellow, HSC# 15219 White
HSC# 15220 Blue, HSC# 15221 Green,
HSC# 15222 Red

Your Choice  $1.95 ea.

Modem Madness!

4 Hyundai external 2400 & 1200 bps modems

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

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

Tiny IDE Hard Drive

4 43 Megabyte, IDE Interface, 23 mS access time

4 Toshiba MK1122FC 2.5" hard drive

4 Overall Size 2.75" x 4" x .75"

4 Looks like new, 90-day waranty

4 Can be used with standard IDE and power cables
by purchasing adapter card (HSC# 15202, $4.95)
and modifying to fit (we provide instructions)

$39.95

HSC# 15203

Huge SCSI Hard Drive

4 Fujitsu M2266S Full Height 5.25" Hard Drive
4 1.2 Gigabyte (1.08 GB Formatted)

€ SCSI Interface (SCSI-Il Capable)

4 14.5mS avg. access time

4 Great for File Server

4 Looks like new, 90-day warranty

$399.00

HSC# 15197

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

Handy Power Supplies
A) Switching power supply rated at5VDC, 3A, Measures 2.75
x3.25 x 5.25", IEC receplacle for universal (100
- 250VAC, 47 - 63 Hz) input, IEC cord not
included, 6' Output cord with DIN plug
New in box. HSC#14996 $5.95

B) Linear supply rated at 12VDC

@ 1200 mA. Inputis strapped for

240 VAC input, use as is with

110VAC for lower voltage output, or

re-strap it for 110VAC use at 12VDC. Mea-
sures 2.5 x 4 x 6.5", IEC cord not included.
HSC#14980 $5.95

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

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

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

VGA to RGB Cable

4 Ten foot cable
| ¢ High-density 15-pin D-sub (VGA type)
| connector at one end
; 4 5BNC Connectors atthe other end: Red, Green,
Blue, Horizontal and Vertical synch.
| ¢ Perfect for those high-res CAD monitors

$14.95

HSC# 14963

Multimedia Woofer!

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

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

4 New in box, 90-day warranty
$27.50

HSC# 15178

WORM-drive Project

4 Maxoptix RXT800S internal full-height 5.25" drive

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

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

4 Driver in Corel SCSI! packag

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

$19.00

HSC# 15209

12VDC Mega-power!

4 LH Research Super-Mite switching power supply

4 Provides 12 Volts DC @ 84 Amps!

4 Model #SM11-2/115

4 Switching supply. so don't run without a load!

4 115 VAC input, 2000 VA, has 5" fan

4 Used, 30-day warranty (void if run without 50% load)

$89.95

HSC# 15185

Electronic
Supply

(1-800-442-5833)
HSC-Info@hsc.cue.com

(408) 732-1573 [ [e—
(916) 338-2545 " = | ™
(707) 792-2277

\ HSC# 14967

\ HSC# 15067

Disk Drive Case x 2!

# Upright style case for 3.5" hard drives

4 Includes power supply, fan

4 25-pin D-conn can be removed,
enlarge hole for your connector

# 2.25" x 6.25" x 7.25" compact size

# Uses IEC power cord (not included)

4 Power & drive activity LED's

* o ¢

# Low-profile case for 5.25" drives

# Perfect for CD-ROM drives |

4 95" x 2.5" x 10.5" overall size

4 50-pin SCSI daisy-chain connectors

# Uses IEC power cord (not included)

4 Internal audio cable, RCA jacks on back

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

HSC# 15170 Upright 3.5" Drive Case $39-95

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

Network Cable Special

4 Dual Workstation Installation Kit

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

4 Two BNC 5042 terminators

4 One BNC coupler

4 Enough to cable two Thin-net workstations to the

wall-plate distribution point
$9.95

Rechargeable Battery

4 4 "D" Cell-size - 4.8VDC 3500 mAH/5hr NiCd

4 Sturdy steel case with mounting ears, pin jacks

4 Charge regulation circuitry, .5 A Fuse

4 Case size 9" x 4.25" x 2.25" (batteries can be
unplugged and removed if desired)

4 Unused, 1992 date codes (still good)

$4.95

Laser Diode

4 Toshiba TOLD-9200
4 310 4mW at only 75 - 100mA of current!
4 670nm wavelength (visible red)
4 Brand new prime

L i needs current

¢ ication sheet with

circuit supp!

$17.95

HSC# 15163

CD-ROM Starter Kit!

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

4 Single-speed half-height drive, Sony 40-pin interface

4 Front earphone/speaker jack, rear audio connection

4 New card, cable i (no . caddy)

4 90-day warranty _
$49.95

HSC# 15191

.
Back-up Tape Drive

4 Colorado Memory Systems "Jumbo” model drive

4 120 Megabyte external tape-backup unit

4 Requires software (we don't have it, sorry!)

4 Interfaces like a floppy drive (37-pin connector on back)

4 6.75" x 25" x 10" case with power supply. no IEC cord

4 90-day warranty
$59.95

HSC# 15171

HSC now on Internet!

# 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

Computer Parts Specials!

A. Eight-bit VGA/EGA Video Display Card
4 256K VRAM, non-upgradeable, may be used
HSC# 15059 $19.95

B. IDE Hard/Floppy Controller, high quality Maxtor brand
4 New 16-bit card in anti-static bag
HSC#15237 $4.95

C. Slim-line AT case. new. no power supply
4 Three 3.5" drive bays, 90° slot expander, hardware
HSC# 15196 $14.95

External Floppy Drive

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

4 Sturdy beige enclosure with power supply

4 IEC Power cord, 37-pin D cable included

# Case size 6" x 2.25" x 12.5" (great for mounting
other external drives, i.e. CD-ROM, etc.)

4 New in box, with manual

4 90-day warranty

$24.95

HSC# 15138

Transaction Terminal

4 Used VeriFone Tranz 240 terminals
LAY ic 16-character readout
4 12-key keypad ¢ Z- wproc 4 CMOS program EPROM
4 Mag-stripe read-head (may have been disconnected)
4 Communicates over an RS-485 line
# Needs 8.5 VAC adaptor

4 Quantity discounts available

$19.95
New! QRP Kit Specials

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

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

# All coils prewound for assembly ease

4 QRP Wattmeter kit WM-1 available for $79.95
Sprint Transceiver Kit $89.95
Explorer Transceiver Kit $129.95

HSC# 14848

Aerial Dogfight Game
4 Lucasfilm's "Their Finest Hour -- The Battle of Britain™
# Historically accurate depiction of key WW Il battle
4 "Fly" a Spitiire, Stuka or one of six other fighter planes
istic-looking cockpit i panel on screen
4 Instruction book has 45 page history of the war with
period photographs, campaign maps, profiles and quotes
4 Tum on a "cockpit camera” to record your battle
4 IBM/DOS,EGA/VGA, AdLib compatible. $9 95
g

HSC#14694
Remote Control for
your Computer!

m‘@%‘

4 Infrared Remole operates your computer from 50 feet
4 Perfect for sales p training.

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

4 Handheld remote is 7" x 25" x .5

# 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
4 Like using a TV set remole control (easy to sel-up. use)

HSC# 15240 1BM Remote Keyboard $29.95

$39.95

HSC# 15241 Mac Remote Keyboard

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

at any time in the same manner

HSC-Info@hsc.cue.com

Youcan“L
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R10 Interceptor is the fastest way to pick up nearby two
way radio transmission, no matter what the frequency is.
The R10 is a totally unique instrument for two way com-
munications test, security, surveillance, and recreational
monitoring. Twin LED bargraph for signal strength and
deviation are on the front panel. Audio output is suitable for
tone decoding with the DC440. Earphone, antenna, inter-
nal NiCad batteries, and adapter are included.

g

R20 RF General purpose Signal Strength detector also can
intercept AM signals for earphone monitoring. Its small size
. and low cost make the R20 useful for transmitter checking,
RF room sweeping, and monitoring nearby AM transmis-
| sions. R20 comes with a 9V battery and a built-in antenna.

DC440 Decoder works with any receiver, service monitor
or the R10 Interceptor to decode Subaudible tones
| (CTCSS) and codes (DCS) and Touch-tone (DTMF) char-
DC440 DeECODE | acters. The display is a two line alpha numeric LCD with

1T CER R | [ Sl o oo TTo Mo Lol hack light. Push-button switches control all functions from

CIV compatible, optional nicad. ' the front panel. CI-V serial interface supports computer
controlled scanning with ScanStar Commercial software.
' NiCad battery pack is optional.

“Scout is much more than a counter, it is a frequency
¢ recorder with a 400 frequency memory. Up to 250 repeat
& hits are also stored with each frequency. Perfect for dis-
L crete, in the pocket frequency collection, or drive by moni-
~ toring. Exclusive “Reaction Tune” feature tunes an 0S456
‘ L or lcom receiver instantly for monitoring. PC software is
hguencies with 250 hits an , included to download frequencies and an optional CD,
ncy and much mon = s A & Spectrum for the Scout,‘ can look them up in the FCQ data-
] SCOUT.......mQ 00 Bt ey b;se. Raplq Qharge, High Capacity Batteries, b_ac lit LCD
. display, serial interface, beeper and pager style vibrator are
~ included.

OptoScan 456 is the fastest computer controlled scanning
system and the only one with Tone (CTCSS) Codes (DCS)
and touch tone (DTMF) decoding standard. When installed
J in the highly regarded Pro-2005/6 receiver the OS456 is
%; Vlﬁh the Radio Shack : also much Ie;s expensive than any qther computer‘ con-
005/6 Series Scanners. ; trolled scanning system. Installation is easy with simple
05156.......3299 hand tools and oqu two solder connections. Supported by
= = ; ; all popular Scanning Software.

™
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ORDER LINE 80032115912

TEL: (305) 771-2050 FAX: (305)771-2052
5821 NE 14TH AVE, FORT LAUDERDALE, FL, 33334
VISA,MC,C.0.D.,CASH OR MONEY ORDER-SHIPPING
ADDITIONAL
ALL SPECIFICATIONS & PRICES ARE SUBJECT TO
CHANGE
WITHOUT NOTICE OR OBLIGATION.

Write in 52 on Reader Service Card.
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ELECTRIC CARS:
CHARGING INTO THE FUTURE Shari Prange 20
Battery “evolution” will play a significant role in bringing electric cars
into the mainstream.
CREATING TROUBLESHOOTING TREES: YOUR KEY TO
CIRCUIT UNDERSTANDING AND REPAIR Ronald Reis
Cultivate your own project-specific troubleshooting trees to make all your
electronic projects a success.
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puppets, and displays.
CONTROL THE WORLD WITH A SPEECH RECOGNITION
INTERFACE SYSTEM! Anthony Charlton 62
This relatively new technology is bringing about some fascinating
applications using voice command.

BUILD A WATER-DETECTING ALARM Fred Blechman

Forewarned is forearmed — protect your home or business from
water damage with this easy-to-build project.
INSIDE WIRE MAINTENANCE: PART 3 D. B. Levels
This month, electro-magnetic interference and power line
interference are covered.
MARINE RADARS GO LCD Gordon West
Marine radars are constantly being improved for boaters to view
them under any conditions.
MR. S SOLVES THE MYSTERY HUM CASE Richard Schroeder 128
Learn proper grounding techniques for a hum-free amplifier.
HOW I SAVED $250.00 GETTING MY
LASER PRINTER REPAIRED Fred Blechman 1 38

Find out how you may be able to avoid costly repairs to your laser printer.

COLUMNS

AMATEUR ROBOTICS Karl Lunt 95

Vision systems for robots.

OPEN CHANNEL Harry Helms 39
Cheap, legal RF for fun and profit.

RESOURCE BIN Don Lancaster
Exploring high frequency resources.
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New feature puts the spotlight on BASIC Stamp projécts, hints, and tips.
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HAM GEAR FOR SALE

10

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

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

REPEATER CONTROLLER with AUTO-
PATCH $99.95 DTMF controllable, long
distance phone number reject, 4 control
output lines, 2 courtesy tones, switch
selectable CW call sign. Kit includes
assembled tested board with Intel 8748
MPU. LEDs TX, RX, PHONE, POWER. For
info call or write to John Bell, 1381
Saratoga St., Minden, NV 89423. 702-267-
2704.

RADIOS, HANDHELD, Motorola HT220s,
2 Channels need crystals & antennas,
$85 each; GE Hi-Power handhelds have
crystals & antennas, need batteries, $85
each; GE Synthesized MPS voice guard
series, 12 channel, no antennas, $120
each. Call Mike, 205-889-4637.

COMMERCIAL GRADE Tower $950 72’
Rohn. Dipped galvanized steel, Self sup-
porting, 26” base, 10” top, 30 sq. ft. wind
antenna, load @ 50 mph. Un-assembled
in 10’ foot sections. Will deliver, first 200
miles free. Call eve.: 810-468-8988, Doug,
KB8QLT.

COLLINS 51S1, $425, Signal one CX7A
$400. Reconditional AN-URA-8 Frequen-
cy shift converter with manual, $40 plus
shipping. Call Fred, 209-296-5990.

YAGI ANTENNAS for 100MHz to 1GHz,
custom made up to 12 elements. For
prices and information call or write Dave
Martin WABTYJ, 805-239-1932, 4820 Deer
Creek Way, Paso Robles, CA 93446.

20M. QRP Backpacker Il with digital
display and Autek QF-1A filter, $200.
Money back if not satisfied. Have worked
5 states and Cuba. KI4FD. 813-542-5979.

WANTED 88-108 MHZ (Prefer 88-92 MHz)
Linear and/or FM transmitter. Final out-
put between 50-100 watts. Paul Gresh,
389 Linwood Drive, Miami Springs, FL
33166, 305-884-1230.

15KV CERAMIC capacitors! 100pf, 50pf,
25pf. Silver electrodes. Great for antenna
traps! New, 4 of each value $21 post-
paid. A. Williams, PO Box 6105, Lakeland,
FL 33807-6105.

REPEATER JAMMERS? “HANDI-Finder”
kit attaches to HT. $27.95. Group dis-
counts! NOARD, 29460 Lorain, Cleve-
land, OH 44070. 216-777-9460.

ORIGINAL
ORIGINAL

TVT3
M80

$31.00
$49.00

IN QUANTITY: Call For Small Lot Pricing

ZENITH
JERROLD
ORK

SYSTEMS COMPATIBLE FOR:

A SURE BET FOR DGHLGB PRICING !!

PARADISE CABLE
1-800-488-DICE == cop &

PIONEER
SCIENTIFIC
ATLANTA

-
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Write in 63 on Reader Service Card.

WE BU'Y MEMORY, CPUs

g‘(
Tnes™

SIMMS, SIPPS, CREDIT CARD, SOJ, ZIPP & DIP
AST-COMPAQ-DELL-HP-IBM-NEC
PACK ARD BELL-TI-TOSHIBA-ZENITH & MORE!

WE PAY HIGHEST PRICE!

IMMEDIATE PAYMENT BY U.P.S., C.O.D.
WE PAY FREIGHT AND C.O.D. FEE

1-800-252-5959 -z,

MEMORY EXPERTS

Write in 205 on Reader Service Card.

CUSHMAN & Motorola comm. analyzers,
GE 800 MHZ repeater stations, Norther
SSB Transmitters, Motorola Basic 800
handheld units qty. 100, HP 8958A Cell
interface & much misc. Ask for list!
619-632-9775.

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

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

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

ANI/GRC-142C Radio Teletype sets shel-
ters incomplete sets, fit on pick-up truck
beds, many available. Call or write Dave
Martin WA6TYJ, 805-239-1932, 4820 Deer
Creek Way, Paso Robles, CA 93446.

RFI-TVI SOLUTION! “Interference kit
RFI-1,” SPLIT BEADS. $49.50 value, ON-
LY $32.95, plus $3 shipping. Includes 12
sets, with EASY-SNAP cases! Keep inter-
ference out of telephones, TVs, amateur
radio equipment, computers, etc. Bro-
chure available, MC/VISA, Spi-Ro Manu-
facturing, Box 5500, Dept. NV, Lakeland,
FL 33807. 813-646-7925.

LOW PRICED quality two-way gear. GE
MSTR 2 100W VHF PL w/ACC $50; GE
MSTR 2 100W 40-50 PL w/ACC $75; GE
MSTR2 Base power supply $100. For list,
call or FAX 909-873-1319, or write John
Lansdell, 424 E. Shamrock, Rialto, CA
92376.

NEW 1995 catalog. Large selection of RF
chokes and inductors, ferrite cores and
beads, powdered iron cores, capacitor
and resistors, semiconductors, more.
Please include two stamps. Johnson
Shop Products, Box 160113, Cupertino,
CA 95016.

$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 alignment 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 $4.50 S/H.
A&A Engineering, 2521 W. La Palma #K,
Anaheim, CA 92801. 714-952-2114. MC or
VISA accepted. California residents add
7.75% tax.

LOW PRICED quality two-way gear. MOT
VHF Micor 45W drawer only $10; MOT
VHF Mitrec 45W w/Mocom 70 ACC $50;
Astron 12A power supply $30. Much
more. For list, call or FAX 909-873-1319,
or write John Lansdell, 424 E. Shamrock,
Rialto, CA 92376.

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

s
O] L

0o 4
.
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THE QUICK-SHOOTER component tester
can cut troubleshooting time by 50% and
more. Use QUICK-SHOOTER to find bad
components fast without removing them
from the board. Easily used by non
technical personnel. VHS VIDEO includ-
ed, showing assembly and use. ONLY
$59.95 plus $5 S/H in US. Available Only
as a kit. LYNN JOHNSON ENTERPRIS-
ES, PO BOX 51268, San Jose, CA 95151-
1268. VISA/MC orders 408-274-2534
ext444. Sorry no CODs. CA orders add
8.25%.




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

DIGITAL RECEIVER, Loop antennas.
Sangean ATS-803A, Digital, 150Hz to
30MHz and FM Stereo. BFO, RF gain,
Palomar loop antennas, 1.6 MHz to 15
MHz. AC supplies, manuals, etc. $325,
UPS. Roy Cone, WIYLU, 6731 N. Hermi-
tage, Chicago, IL 60626-4007.

TRANSLATOR SYNTHESIZER, 100 cycle
6 pack for R-1051B, RT618, T-827B, $39.00
UPS paid. Units may have some corro-
sion or water damage around base.
Space Electronics, 35 Ruta Court, South
Hachensack, NJ 07606.

LOW COST WSHFAX WEATHER FAX
FOR PC/CLONES. Dr. Ralph Taggert,
WB8DQT, has just released his Weather
Satellite Handbook software (WSHFAX)
and A&A Engineering has worked with
Dr. Taggert to create a compatible inter-
face hardware package. The interface is
our product #200 and is available in kit
form or assembled and tested. This unit
is featured in Chapter 5 of the Fifth
Edition of the WEATHER SATELLITE
HANDBOOK. It will process both HF and
Satellite Weather FAX. For KIT order
#200-KIT for $159.95. For assembled unit,
order #200-ASY for 189.95. Add $5 S/H per
order. Software is included. Visa & MC
accepted. For more information, send
LSASE (55¢) to A&A Engineering, 2521 W.
La Palma #K, Anaheim, CA 92801. To
order call 714-952-2114.

COLLINS REPAIR. Keep that real radio
working in top order. We've worked on
Collins gear for over 30 years and have
the resources to keep your gear in good
shape. We will consider buying old hulks
of S line style gear, too. Contact: MAR-
TRONICS, 4820 Deer Creek Way, Paso
Robles, CA 93446. 805-239-1932.

THE WORLD OF HAM RADIO CD-ROM
January 1995 edition. The best choice in
CD-ROM callbooks. The fastest retrieval
callsign system in publication. The nic-
est ham software collection available
(reviewed 11/94 N&V). $39 direct from
AmSoft with Visa or MasterCard call:
717-938-8249 or FAX 717-938-6767.

Designers
Programmers
Engineers
Technicians

and/or

Hackers

Are you an expert in any of these areas?
e IR Control « PCB Designe C++ e Machine Code e Windows
Development Code e Lasers » Spread Spectrum e ISO 9000
FCC Certification Part B « Networks  X-10 ¢« PIC16C55 « Fiber
Optics ¢ Plastic Molding ¢ Tool & Die « CAD/CAM.

We are a multi-million dollar electronics corporation looking for a few
good independent subcontractors who can work at home to help us
design new products on a fast track.

If you have special skills in any of these areas, we would like to hear

from you. Please send your complete resumé, technical qualifications,
and/or a list of your abilities and achievements to:

Department 111
1501 East Pennsylvania Street
Allentown, PA 18103

Write in 62 on Reader Service Card.

The World's Classified Ads For Used
Hi-tech Equipment And Components

BUY, SELL, RENT, TRADE, WANTED
Updates Daily - Easy to Use - Fast - Convenient
All Types Of Used Equipment "FOR SALE" By :
Universities
Corporations  Individuals

«JECNET K

You Can Reach Us On The INTERNET :
Telnet to TECNET.COM
Email to POSTMASTER@TECNET.COM
LOGIN FOR FREE DEMO 800.297.2483 / 407.876.4092
VOICE 800.774.0996 / 407.876.6226 FAX 407.876.6339

Dealers

TECNET P.O.Box 1509 Windermere Florida 34786 USA

FOR THE BEST
PRICES ON PROFESSIONAL TOOLS,
CALL ELECTRO-TOOL

nlan - Case - Deluxe Polypropylene. Chemical
Resistant. Tools by CooperTools and others. 800T Case,
complete with tools...$379.99

800T Case Only...$112.00

man - Case - Cordura Exterior. Two exterior pockets
& one literature pocket. 660ZT Case, complete with
tools...$199.75

660ZT Case Only...$56.00

Optional Sperry meter #DM6510 as shown...$63.95

"$ A '.,\‘

& v

-
Weller WCCI100- Electronically OntiVISOR -Superior
controlled station, temperature magnification, Optical Glass
adjustable from 350°F-850°F, Prismatic lenses, (not plastic)
Zero voltage circuitsafe for sensi- Select any one of (6) magnifi-
tivse8 cg:%ra\ponents, 40 Watt pencil cations...$22.50

GoldStar - - 20 MHz Dual Trace Oscilloscope OS-
7020A-Large 6" rectangular, high serisitivity: imV/div, high
accuracy: +3%, stable, low-drift design, 8 divisions of
displayed dynamic range and accurate, distortion-free
waveform measurements...$394.00

Electro Tool, Inc.

9103 Gillman, Livonia, Ml 48150
Customer Service: (313) 422-1221 -
ORDERS ONLY: 1 (800) 772-3455

“Tools American Made.”

Write in 218 on Reader Service Card.

NOTICE

Write in 217 on Reader Service Card.

e IMPORTANT INFORMATION AND DISCLAIMER REGARDING

- GENERAL INSTRUMENT CORPORATION

Dear Readers and Subscnbers, ,
Nuts & Volts carries some advertisements for companies which advertise various types of cable equipment.
~ General Instrument Corporation (‘GI”), a company which manufactures and sells products under the trademarks/names |
“Gi eral Instrument,” “Gl,” “Jerrold,” “Tocom,” “Impulse,” and “Starcom” has recently informed Nuts & Volts that it does not man-}
ufac re, distribute, or sell any products described as: "Converter/Decoders," “Decoders,” “Descramblers,” “Pans,” "Pancakes, |
“FSK Devices,” “Activation Circuits,” “Test Kits,” “Test Devices,” “Test Modules,” or “Test Fixtures and Accessories.”

Gl has further informed Nuts & Volts that the companies are NOT affiliated with Gl, and that the above described products;
l have NOT been endorsed, recommended, or authorized by Gl in any way or fashion. ‘ 1

L‘_‘“—_-‘—‘—-——————ﬂ——ﬂ—-———————————————ﬁ—h——_—————-————————-~~J
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IRON POWDER ferrite core kit. 5 ea. of
T68-6, T68-2, T50-6, T50-2, T37-6, T37-2,

INTRODUCING THE UNIVERSAL M-400 CUNARD ASSOCIATES

P 1 FT50-61, FT50-43, FT37-61, FT37-43
A totally new concept in data / tone readers! R D6 Box 104, BEDFORD, PA 15522 $13.50, Postpaid CKIMO (cat 2 stamps).
M Baudot TEL / FAX 814 623 7000 Dan’s Small Parts, 1935 South 3rd West
o L THE POWER PRO| M Missus M 5801
TTE RCI-2950/2970 Modification Manual.
o da :2&“0 g s BATTERY REBUILD SERVICE Tune-up, audio, receiver, noise-blanker &
425 0 et A&yM lgggfg WE OFFER COMPLETE BATTERY PACK REBUILDING. o_::larlfler modifications. Microphone wir-
mrocaro ST | g8 Do S, o0 Wiere,
B QOLAY FACTORY W i GIAL PAGK 1S HEBUILT AND RETURNED. Louis, MO 63151-0408. 314-846-0252.
B ACARS ALINCO 12 MO. WARRANTY / SATISFACTION GUARANTEED. 3
® A RTTY-reader and tone-decoder in one! M DTMF ok a07h i - GENERAL ELECTRIC <2253 FREE! THE ETC CATALOG of manuals
® Easy to read two-line 40 character LCD. M CTCSS (PL) a0 sores | VDA S for Amateur, Audio, and Test Equipment.
® No computer or monitor required. W DCS (DPL) EBPION 12600 54795 | 1onrosocomisomat 4405 /W/ AG Tannenbaum, PO Box 110, East Rock-
Forgetthe limitations you have come to expect from most “readers". The 1ICOM [SAT /Wz2A | MPRMPS/MPX/MARK V ; { away, NY 11518. 516-887-0057, FAX 516-
self-contained Universal M-400 is a sophisticated decoder and tone "BP83 7.2/750 $2095 [ PL19D429763G1/3 $34.95 ' 599-6523.
reader offering an exceptional range of capabilities. The SWL will be BPBAC 9.6V/600 [FOR2AT | | PL19D429777G1/3 sasss ||| —
able to decode Baudot, SITOR A & B, FEC-A, ASCIl and SWED-ARQ. WITHCHARGER  §$34.95 MOTOROLA BENDIX KING
Weather FAX can also be decoded to the printer port. The VHF-UHF KENWOOD [Trizza/a7a| | FEe0/T6noT!000 KRISE  $34.95
listener will be able to copy the ACARS VHF aviation teletype mode plus PB137.2/800 $4295 I 4045014 s3pgs LAAI00 $34.95
GOLAY and POCSAG digital pager modes. Off-the-air decoding of PB14 12800 $4035 UNIDEN LANMINER. o) 32896
DTMF, CTCSS (PL) and DCS is also supported. The M-400 can even !,:‘““f””““m APX850 sases _KEN go ga’-"z -
be programmed to pass only the audio you want to hear based on PEi e s | N0 smes [OUUS S2es
CTCSS, DCS or DTMF codes of your choosing. The M-400 runs from FNB257.2/800 $34.95 ICOM YAESU
12VDC or with supplied adapter. The American-made Universal M-400 FNB26 7.2/1000 $4485 § pp2/BP3/22 $18.95  FNB3/4/4A/12 $ 32905 ATTN: LAW ENFORCEMENT, INVESTI
i $4495 | pps/OMEBPS $24.95  FNB11/14/10S$29.96 ; : g
is the affordable accessory for every shortwg'/:yor scangnsez fgsmg's:ig?t. FNB2 11/800 siasbizerici - TSoik BT $2305 GATORS, SECURITY, ATTORNEYS. Now
. = .. 4 CELLULAR BATTERIES you can turn your briefcase into a super
U nlvers_al Radio FREE CATALOG ALL BRANDS - CALL BATTERY INSERTS - BEST PRICES ! sensitive microphone from the inside out
6830 Americana Pkwy. A IR T T T i ey iy v e with our latest high tech vacuum audio
Reynoldsburg OH 43068 This huge 100 page cata- sensor S-2204B only $69.95. The most
L, log covers everything for 1 2M° NTH WARRANTY ON ALL STEMS sensitive microphone in the world. Sim-
¢ Orders: 800 431-3939 the shortwave, amateur FREE CATALOG ply attach the S-2204B to the interior wall
+ Info. 614 866-4267 and scanner enthusiasts. A ADD $ 4.50 SHIPPING & HANDLING PER ORDER then plug into a tape recorder to record

MIDWEST ELECTRONICS

124 12th AVE. SOUTH, MPLS, MN 55415
Tel (612) 339-9533 - FAX (612) 338-3834

MINI TOWER 486DL--40MHZ W/MATHCO, 4MB RAM, 200MB HD (NEW).......... $819

ZEOS DESKTOP 3865X-20 2MB MEM, 40MB HD, 1.2 FD (USED)........... ...$350
PACKARD BELL 286-12 40MB HD, 1.2 FD VGA (NEW)............ ..$149
PACKARD BELL 8086 640K 30MB HD CGA (NEW) .........cccooiumuimiininiiinicciieeninnes $99

12" IBMVGA 28 DPI................. $139
485 MONO MONITOR..o $49

486DLC-40MHZ W/MATHCO ....... $169

ZEOS 3868XF1 6. vsi v oo ressmsbosomassio $29
MATH €0.'80387-16-20-25 . . . . . . ... $25
14.4 INTERNAL FAX/MODEM. . . . ... $45

ATRENE 16 Bif®, 0. 0 n el
FLOPPY/IDE.......
VGA 256K CARDS....

ZEOS DESKTOP CASE W/220W POWER SUPPLY 5+. a4
BN ETRERNETRCARD e o st e it v s son e 2oa55  ivss s i Fobe o vsssbmsmastestl
MICROSOFT MS-DOS VERSION 4.01

(INCL. MICROSOFT GW-BASIC 1.2 5-1/4 DISKS)..........ccccccouevvuvurviinmiiinisnieniseions $9.99
MS-RDOS VERSIONS:3 3-1/2%DISKS .2l G e st iose s cgiritisratons $6.50

PLEASE CALL FOR QUANTITY DISCOUNTS AND SHIPPING CHARGES

Write in 216 on Reader Service Card.
N

ONAN GENERATORS 30EK-30KW gas
$7,900, 12DJC-12KW diesel $6,500. Both
have auto transfer switch panels. 80’
galvanized self supporting (no guy wires)
tower, very good condition, $1,200. Many
used service monitors. 716-661-9964.

SAM SELLS BARGAINS: Scanners, satel-
lite, car audio, outlet strips, novelties, DC
fans. See us, Dayton #503-#504, or Timo-
nium, Charlotte, Midland, Gainesville.
Sam Sells for price quotes, 804-239-7585.

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.

THE SMART BATTERY CHARGER for
Lead Acid or Gel Cell batteries. Can be
left connected to the battery INDEFIN-
ITELY, will not overcharge! Standard kit
is 12V @ 1 Amp. This kit is 100%
complete, including 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 shipp-
ing. MC/VISA accepted. A&A Engineer-
ing, 2521 W. La Palma #K, Anaheim, CA
92801. 714-952-2114.

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

HAM RADIO ICOM 728 All mode XCUR
less FM manual, box, mic. Like new,
$675. IC2KL 500 watt solid state amplifier
manual, box, control cable for 728. Like
new, $1,375. Joel NBWEE, 616-451-8791,
evenings.

WANTED: HEATHKIT receiver HR1680
for parts & rebuild project. Inop OK. Good
dial & cabinet, need filter. #404-283
400Hz, 3395KHz #400-200 2.1KHz,
3395KHz, center freq.; Heathkit Project
PO Box 765, Peabody, MA 01960.

whispers, or broadcasts to your scanner
up to 1/4 mile with the T-2501 crystal
transmitter $89.95, to record sound
through metal buildings, doors, walls, or
to turn a desk, file cab. into a giant
microphone. Order the S-2203G giant Ear
Mike only $49. A-6P, a directional micro-
phone with preamp, six-inch long with
arm straps $49.95. Point then listen utiliz-
ing your tape recorder. Send check or MO
to ILIADIS, add $5 for shipping, $1 for
Micro-Ear catalog. ILIADIS, 1760 Dibble
Circle West, Jacksonville, FL 32246. 904-
641-9942.

. STemmmee Y
23 48 Sb |||

TERRIFIC TIMEPIECES! Binary clock,
single digit “Time Beacon,” several LED
clocks. Assembled and KITS! FREE CAT-
ALOG! Whiterook Products, 309 South
Brookshire, Ventura, CA 93003-4413. 805-
339-0702.

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.

KIT BUILDERS! At last! Complete list of
over 175 kit vendors. Send #10 S.A.S.E. +
$3 to: Rutenber Engineering, 38045 10th
St. E. #H75-NV, Paimdale, CA 93550.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

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 wicase,
$139.95. GUARANTEED TO WORK. For
info send SASE. Call/write to order: S&S
Engineering, 14102 Brown Road, Smiths-
burg, MD 21783. 301-416-0661.

Write in 215 on Reader Service Card.
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Laser Light Travels Back in Time

Phase Conjugated Light (which we'll abbreviate
PCL) and Phase Conjugate Mirror (PCM) are the terms
applied to laser (and non-laser, less often) light whose
optical properties have been altered in such a way so
that the beam appears to have traveled backwards in
time. Here we make a definition since time is a for-
ward, one-way event, as far as human experience has
thus far shown it on a macroscopic (large) scale. But,
when considering the very small, such as with individual
particles of atoms, or the light they emit in packets,
called PHOTONS, common-day, macroscopic logic fails
us frequently, and the time-forward distinction can fail
as these particles commonly have no allegory in human
thinking. Like, I can expect to get wrinkles when I'm
older, but an atom has no such distinguishing features,
regardless of its age, so in  essence, it can be considered
"timeless" and "eternal."{1}

It is necessary to detach yourself from everyday
experience in order to grasp the real concepts. And the
concepts are indeed proven real. It is possible, utilizing
the proper experimental set-up, to remove most or all
of the distortion that will occur during a laser beam's
transit through any medium other than the clear vacu-
um of space, where, if long distances are considered
(like the distance between planets) of course distortion
will occur eventually. Practical considerations at the
moment prevent us from trying phase conjugate meth-
ods in space, but there is no reason why they cannot be
used eventually. It is not out of the realm of scientific
possibility that if mankind ever establishes a colony in
“another planetary system surrounding another star,
phase conjugated laser beams may be used for commu-
nication purposes, albeit limited by the speed of light.

The Russian
Scientist's Experiment

The first time the PCL
effect was noticed was in
1972 by Boris Ya. Zel'dovich
and fellow colleagues at the H
P.N. Lebedev Physcal Institute
in Moscow. Figure 1 shows
the components of the experi-
ment. What Boris and other
scientists did was to shine the
bolt of light released from a
ruby laser (a), profile of beam

%9 Figure 1

shown at (1), first through
frosted glass (f), profile of beam shown at (2), and then
into high-pressure methane gas inside a long glass tube
(d). With a beam of such intensity, what was expected
was a distorted scattering of light (2) and reflection
backward from this compound under high pressure.
What they did not expect was the laser beam, whose
profile was distorted (again, 2) by the frosted glass, the
optical components of the system, the intervening air,
and the gas itself, was reflected back through the frost-
ed glass, and appeared nearly undistorted! (3, at detec-
tor g). Something was happening to the laser beam; it
was being time-reversed and the distortions corrected
by the high-pressure methane. Refer again to the indi-
vidual components in the sketch in Figure 1. The
experimental set-up consisted of (a) the ruby laser,
pumped optically by the helical Xenon flashlamp shown
wrapped around it and its high-energy storage capaci-
tor. (In reality, the flashlamp probably would have had
more turns than shown to increase the necessary opti-
cal power to lase the rod. Also, the rods generally are
quite small, averaging a few inches in length and 0.25
to 0.375 inches in diameter. Heat is one reason for
this, as when pumped with a flashlamp, the rod absorbs
lots of infrared energy which will usually prevent the
rod from outputting laser light until it has cooled, a
period of several minutes in free air.) Components (b)
and (c) are fully reflective and partially reflective mirrors,
respectively.

In the following article, we'll refer to regular or par-
tially reflecting mirrors as such, and they represent
common optical parts that are first-surface; mirrors
whose coating appears facing the input light

beam. Figure 2A shows what happens when the light
beam is reflected from a regular mirror. Note the beam
is expanded and reflected off the mirror at an angle.
Figure 2B is quite different. That shows the laser beam
not only being reflected back towards the source, but
the angle of dispersion narrowing, as well, so what you
have really is equal to spatially AND time-reversed light.

The PCM mirror can be made of different materi-
als. One that I read about is liquid carbon disulfide,
another solid crystals, still another gaseous material
such as the methane or vaporized elements such as
sodium at high temperature. In all cases, the materials
exhibit the peculiar property of optical NON-LINEARI-
TY; that is, the material does not respond to the
inputted light in a fashion that is mathematically linear;
more of a logarithmic function instead.

Figure 3 shows a very interesting property of PCL.
Consider a coded signal that has arbitrarily the wave-
form of that shown in Figure 3A. Here, we have a
waveshape followed by a data message (NV), and that
waveshape is the first to arrive at a regular mirror. Note
that the reflected pattern at Figure 3B shows what we
intuitively expect a mirror to do; reflect the pattern in
the same manner as received — temporally speaking.
So, the waveform comes in first, followed by "NV" and
the waveform is reflected first, followed by "NV," but
both are backwards, because of the temporal displace-
ment. In the PCM system, however, the reflected wave-
form + data is dramatically different in the way that not
only is the signal returned in the sequence that it
arrived, but that there is no temporal displacement. The

source rather than at the back of the mirror mate-
rial — like the kind of mirror you look into every
day while grooming yourself. Component (d) is the
long methane-filled glass tube, and component (e)
is speculative on my part, but probably would have
to exist; it is a beamsplitter that sends the light
information to component (g), the device that
measured the quality of the phase conjugated
beam. Probably there was a standard mirror
behind the long methane tube, but that is not
shown as that is also speculative. Precise details of
the experimental set-up are sketchy, as are all
details originating from the former Soviet Union
during this time period. Reason being, as you
shall see shortly, the phase conjugate property can
lend itself to awesome advanced optical weaponry
techniques . . .

Figure 2 shows how the laser beam is
returned by a PCM to the light source regardless
of the angle of incidence, within reason.
Obviously, we are not going to get a perfect return
at a one degree incident angle, but the return at
most other angles is nearly perfect. Notice the
small arrows. The solid ones are the incident
beam, and the outlined ones depict the reflected

. ordinar
A mifrer 3
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mirror
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requirement is the PCM must be physically large
enough to accommodate the input signal over its dura-
tion, while being energized by laser beams called "pump
beams" as shown in Figure 3C. If the pump beams are
turned off during the input to the phase conjugate medi-
um, then you can't get the effect of time-reversed light
out. So, the beams must be input as shown in Figure
3C, "examining" the input signal as shown in the same
figure, and outputting the signal in the same temporal
sequence as shown in Figure 3D. Notice the pump
beams are turned off at this point, being no longer nec-
essary, however, there are such accomplishments as
continuous PCMs and amplifying cells which may
return the data in a time-reversed fashion, as long as
they are energized by the laser pump beams.

Fixing the Distortion of a Data Signal

Figure 4 shows the effect of a PCM on a signal dis-
torted by a medium. That medium could be air, a fiber
optic cable, water, or another distorting medium. We
see the Smiley face image (A) being sent to the recep-
tion sensor(s), whatever they may comprise, through the
distorting medium. Smiley arrives in sad shape, as we
can see (gee, doesn't this sketch remind you of your
mother-in-law, eh?). The PCM techniques can all but
eliminate this problem. First, the beam is passed
through the distorting medium. Then, it travels through
a beam splitter, which mixes and separates the garbage
signal from the desired optical signal, but not until it
reaches the phase conjugate mirror, whose effect is to
neutralize the distortion by mixing the imperfect beam

with a mirror image of its own imperfections. As a
result, the Smiley face re-appears as a restored image at
(B), after perhaps being modified in size by another
optical component. In this case, a regular mirror steers
the image at the experimental set-up to the detector,
which can be a CCD camera, monitor, fluorescent card,
or whatever piece of detection apparatus functions best
with the laser frequency involved.

A Deadly Satellite Destroyer

Although we haven't heard publicly of PCL used as
a weapon, it certainly can be applied as one. The PCL
effect is not only useful as a temporal and distortion
removing technique, but also can be used as a laser
amplifier, for non-destructive or destructive purposes.
Figure 5 shows an experimental set-up done at the
University of Southern California. Here's how it works:
Central to the technique is a barium titanate crystal,
fashioned into a non-linear optical component.
Remember that a laser is a resonator cavity like a
microwave cavity? And that it has two mirrors to
bounce the laser energy back and forth so it will ampli-
fy? This is similar to a regenerative receiver that keeps
building up the received signal, amplifying it so that the
sensitivity of the receiver is greatly increased. The
exception being super-radiant lasers like nitrogen and
atomic-pumped X-ray lasers require no mirrors since
they operate in nanosecond time frames and only give
one shot of output per shot of excitation pumping. But
usually, laser mirrors have to be close to 100% reflec-
tive, the rear mirror being within a few tenths of a per-
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laser beam. Of course, the beam has to be the proper
wavelength and above the threshold level of power in
order to induce amplification. The set-up shown in
Figure 5 used an Argon laser as the pump, and such
lasers of that time usually ran about one or more watts
of output. The beam is steered through the center of
the crystal using a regular mirror. Part of the beam trav-
els onto the wedge shaped mirror, which reflects the
beam back into the crystal. This second beam forms the
required pump beam to induce amplification.

Now it gets interesting. Any shiny object placed in
the vicinity of the now excited crystal will cause a laser
beam to exit the crystal, and reflect off that shiny
object! The kitchen spatula was chosen as a novel shiny
object, and is essentially a mirror with low reflectivity
and high distortion. But, as we have learned thus far,
the PCL effect corrects the distortion both spatially and
temporally. Should another shiny object be present, the
beam would search it out also. Thus, one has to be
careful working around such experiments, as the eye-
glasses of the unlucky researcher show at the top of the
figure may reflect enough light to have the laser track
and beam directly into them, and as a result, his or her

eyel(s).
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How does this relate to killing satellites? I read
about such an idea from a source whose scientific credi-
bility is unverifiable, but it makes sense to this author.
Suppose you are on earth, and you want to liquidate an
enemy's satellite. We know from the publicity in the
media that it's possible to deliver enough energy from a
mountaintop location (chosen because the air is thinner,
and pollution less, both which interfere with a laser
beam's energy delivery quotient) to destroy a satellite. In
fact, I have a video tape that shows a Strategic Defense
Initiative (SDI) infrared laser blasting a real, but un-war-

EXPERIMENTER

Edmund Scientific Company, 101 East Gloucester
Pike, Barrington, NJ 00807-1380; ph: (609) 573-6250, FAX:
(609) 573-6295. Free catalog. Supplier of a wide variety of
educational and scientific equipment including lasers and an

extremely comprehensive line of optics.
Midwest

Carries new and used
p systems.

>quipment,
catalog and location of facility nearest you.

Amidon Associates, P.O. Box 956, Torrance, CA
90508, ph: (310) 763-5770; FAX: (310) 763-2250. Hobbyist
and experimenter supplier of ferrite materials in many shapes

_and sizes.

Digi-Key Corporation, 701 Brooks Avenue South, P.O.
:  Box 677, Thief River Falls, MN 56701-0677; ph: (800) 344-
4539, FAX: (218) 681- 3380 Free catalog Top quality new

~ electronic parts supplier.

i ConceptsBuﬂeﬁnBoardServiee A free sci-
entific bulletin board that contains, among other topics, laser
information. Georgia area code. Parameters: 9600 baud, N81.
Accessable 24 hours a day by calling (404) 466-3932.

emann, P.O. Box 122, 17 Canal Street,

Bristol, PA 19007; ph: (215) 788-5583, FAX: (215) 788-9577.

Free catalog. An excellent experimenter source for quality
mechanical, optical, electronic and electromechanical surplus.

Electronic Systems, 3 Mine Mountain Road,

Drawer NV, Cornwall Bridge, CT 06754. Mailorder supplier of

communication

Clara, & data acquisition kits; plans, specialized equipment & hard-to-

He-Ne faser systems, experimenter-level laser
find electronic parts. Catalog

$1.00
Be sure and mention Nuts & Volts when you contact
abone suppliers so your request goes to the right

headed rocket booster of the type that carries nuclear
warheads to kingdom come. Consider the steps needed
to be taken if you want to destroy this satellite. What is
required is first to find and identify it; that shouldn’t be
too much of a problem as there are many people who
keep track of such objects in space, and you practically
couldn't place a football up there without someone on
the ground noticing it. If the satellite has any shininess
above the level of illumination from the stars or moon,
and if that reflectivity is great enough to overcome loss-
es from the earth's atmosphere, one can then shine a

any shiny
object

(spauda)

requlav
Mivrvor

I'csznrd!lr
beware /

tracking laser onto the
satellite until the PCL laser
"finds" it, just like it "found"
the spatula. Then, you
could pour raw, destructive
laser power into the non-
linear phase-conjugate
medium. That medium
would become super-excit-
ed, and the energy would
be delivered to the satellite
until it was either vaporized
or disabled to the point
where the ground ordi-
nance was shut off, having
been deemed effective.

The fascinating aspect of
all of this is that no track-
ing equipment is required to
keep the destructive beam
on the satellite for any
length of time, despite its
rapid orbit; once the phase
conjugate laser has found it,
that's the end of it. Using
imagination, let's say one
could locate the target satel-
lite first using radar, then
criss-cross the sky with the
locator laser, and the PCL
laser on standby power. So,

Laser Products, P.O. Box 2187, Bridgeview,
IL 60455; ph: (708) 460-9595, FAX (708) 430-9280. Free
catalog. - equipment and inexpen-

':mﬂectromcs.Mouserisaﬁrstclasshobbyistand
 supplier of a very wide range of new electronic parts,
and supplies. Free catalog. Call (800) 34&6873 for

it takes several minutes to find the satellite
using an X-Y locator geometry; what is
that compared to the expensive optics and
telemetry equipment required otherwise?
Once the satellite returned an adequate
reflection, the phase conjugate laser would
lock fully on, and the death blow delivered
by pouring power into that laser at the
shooter's leisure. The technology is there;
let's hope if it comes to practical use we
have the ordinance first, and more impor-
tantly, the wisdom to use it prudently and
with restraint.

Organizational Bliss

Working on several different projects
simultaneously involves a lot of effort look-
ing into the public and one's own library
and various periodicals. We experimenters
can painlessly keep well-ordered track of
our experiments and results using modern,
inexpensive methods of storing and retriev-
ing data, whether in physical or electronic
form, all the while avoiding the "Bean-
Counter" mind-set of oppressive organiza-
tional dogma. My problem has always been
to keep the projects in progress carefully
separated from one another, and the data
accompanying them! So, several years
ago, a company mailed me a catalog of
office supplies at discount prices, and |
thought you'd like to know about them
{2}. Of course, there are lots of compa-
nies around who do the same thing, it's
just the results were great with this outfit,
and phoned-in orders are usually delivered
the next day via UPS. Their name is
Viking Office Products, and their phone
number appears in the "Sources" section
of this column.

Next month, we'll again touch briefly on organiza-
tion, devising a generic plan for the electronics/science
experimenter and have more on optical phase conjuga-
tion. It's also about time we wrapped up the project on
Building a Helium-Neon Laser Power Supply, and |
hope to get this all accomplished by the next install-
ment. NV

CLOSING QUOTE:

"There is something fascinating
about science. One gets such whole-
sale returns of conjecture out of such
a trifling investment of fact." — Mark
Twain from "Life On The Mississippi."

L)ltnthony Charlton is an active electronics and science
"do-it-yourself* project designer, does custom R &
D, and writes technical articles. Previous work experi-
ences include design of hardware & software for micro-
processor-based process control systems and electronic
design. His hobbies include lasers, gardening, target
shooting, and model rocketry.
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SURPLUS

TEST EQUIPMENT

HEWLETT PACKARD

11713A, Attenuator Switch Driver

11713A, Attenuator Switch Driver .. . .8850
11720A, Pulse Modulator 118 GHz. . .. $1250
11975A, Amplifier, 2.0-8.0GHz . . . .. $1500
11975A, Amplifier, 2.0-8.0GHz $2250

1630D, Logic Analyzer . .......... ....$800
1630G, Logic Analyzer, 65 Channel .
1640B, Serial Data Analyzer ..........
182T/8755C, Swept Amplitude Analyzer. .
214B, Pulse Generator, 200 Watt . ..........
33108, Function Generator, .0001Hz-5MHz . 3
332A, Distortion Analyzer . ............ ..$250
3437A, High Speed Digital Voltmeter . .
3455A, Digital Voltmeter . ...........
3466A, Digital Multimeter ...........
3497A, Opt. 01, Data Acg. UniVDVM . .
355C, Variable Attenuator ..........
3570A, Tracking Receiver ..........
3575A, Phase Gain Meter 1Hz-13MHz .......... $1200
3580A/ANALOG, Spectrum Analyzer, 5Hz-50KHz . . $1500
3580A/LED, Spectrum Analyzer, SHZ-50KHz. . ... . $2000
.. $750
$950

3582A, Spectrum Analyzer, .02Hz-25.5KHz .
3586A, Selective LevelMeter ..........
428B, DC Ammeter w/Probe .
4342A, Q-Meter ...........
435A, Power Meter . .
L R PR SN S
491C, TWT Amplifier, 2-4GHz, 1 Watt, 30dB
50058, Signature Analyzer
5314A, Frequency Counter, 10Hz-100MHz .
53158, Universal Counter, DC-100MHz . .. .
5316A, Universal Counter, DC-100MHz . .
53168, 7 Digit Counter, DC-100MHz . ...
5328A, Universal Counter, DC-100 MHz ...
5340A, Frequency Counter, 10Hz-18GHz . .
5342A, Counter, 10Hz-18GHz w/5344A Plug-in .
5342A, Frequency Counter, 0.5-18GHz . . . .
5345A, Frequency Counter Mainframe ..
5370A, Universal Time Interval Counter . .
53708, Universal Time Interval Counter
6002A Opt. 01, Power Supply,

HP-1B, 0-50V/0-10A
6011A, Power Supply, 0-20V/0-120A . . . .

6227B, Dual Power Supply, 0-25V/02A .......... $600
6260B, DC Power Supply, 0-10V, 0-100A ..
6284A (HAR.), Power Supply, 0-20V/0-3A . .

7475A, 6 Pen Graphic Plotter ............. ..$350
8160A, Precision Pulse Generator, 50MHz . . $3000
8170A, Logic Pattemn Generator . . ........ .. $750

83590A, RF Plug-in, 2.0-20GHz . . . ..,
8405A, Vector Voltmeter IMHz-1GHz ............
84108, Network Analyzer System
w/B412A, B743A & B411A .. ..
8411A, Frequency Converter w4 3
8411A/018, Frequency Converter .11 to Hz
8444A/059, Tracking Generator, 0.5-1500MHz.
8445B, Automatic Preselector .
8447A, Amplifier, 0.1-400MHz . .
84478, Amplifier, 0.4-1.3GHz . ..
8447C, Amplifier, 30-300MHz ..
8492A-010, Attenuator, 10dB
8492A-020, Attenuator, 20dB
8505A, Network Analyzer .
85528, IF Section Plug-in . . .
8552B & 8553B, Spectrum
w/141T Mainframe . . ... .. ¥
8552B & B555A, Spectrum Analyzer
w/141T Mainframe calibrated w/manuals ...
8557A/182T, Spectrum Analyzer .01-350MHz .
8550A W/182T, Spectrum Analyzer, 0.01-21Gl
8614A, Signal Generator, 0.8-2.4GHz.
86290A, RF Plug-in, 2-18 GHz .
862908, RF Plug-in, 2-18.6GHz . . .

§ 3 glasgges

“
g
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86603A, RF Plug-in, 1-2600 MHz . .
8660B/100, Synthesized Signal Generato
8660C Opt. 100, Signal Generator, 1-1300M|
w/86602B RF Plug-in & 86632A Mod. Plug-in
8672A, Synth. Signal Generator, 2.18GHz
86998, RF Plug-in, 0.1-4GHz .
8741A, Reflectometer Test Sel
8743A, Reflectometer Test Set
8746B, S Parameter TestSet . .................. $700

HUNDREDS OF POWER SUPPLYS IN
STOCK. CALL FOR SPECS.

TEKTRONIX
2465, Four Channel Oscilloscope, 300MHz
2465DMS, Four Channel Oscilloscope, 300M .. $3500
00 DR AN . .. e ese
466, Storage Oscilloscope, 100MHz . . .
466/DM44, Storage Oscillocope, 100MHz ......... $700

475, 200MHz Oscilloscope . ... ......cvovviuanns $650
475A, 250MHz Oscilloscope . .................. $800
492, Spectrum Analyzer Opt. 1, 2, 3

RIS 10 S00EE. .. 2% woks o omms e seridlals o6

496, Spectrum Analyzer, 1KHz-1.8GHz . .
576,Curve Tracer.............covvuun
577 D2, Curve Tracer w/177 Fixture ..
5A48, Dual Trace Amplifier, 50MHz ..............
7104, 1GHz Mainframe W/(2) 7A29, 7B10, 7B15.. ..
7104, Oscilloscope Mainframe, 1GHz ...........
7603, Oscilloscope Mainframe ...........
T704A, Oscﬂloscope Mamlrame 150MHz

7854, 3
7904, Osalbscope Mamtrame 500MHz . ..
7904A, Oscilloscope Mainframe, 500MHz . 3
7A13, Differential Amplifier . ........... .. 8125
7A19, Dual Trace Amplifier, B00MHz . .

7A26, Dual Trace Amplifier, 200MHz . . ...$95
7853, Dual TimeBase. . ................ ... $95
7B92A, Delaying Dual Time Base to 500MHz .. $250
7L12, Spectrum Analyzer, 0.1-1800MHz . .. .$1800
7113, Spectrum Analyzer, 1KHz-1.8GHz . . . . $2250
7L14, Spectrum Analyzer, 10KHz-1.8GHz . . . $3750
7811, Sampling Plug-in .............. -$100

AM503, Current Amplifier ...................... $600
DC5010, 350MHz Programmable Counter/Timer . .
FG504, Function Generator Plug-in,

OOTHEROMME - . O, o 5eohs e nnneid sronabeyiiy $850
OF150, Fiber Optic Cable Tester . .
P6202A, FET Probe, DC-500MHz .
P8042, Current Probe, DC-50MHz .
P6452, Data Acquisition Probe . . . .
P6453, Data Acquisition Probe . . . .
P6464, Data Acquisition Probe . ..........

PG504, Function Generator, .001Hz-40MHz .. $400
PG508, Pulse Generator Plug-in, 50MHz . . ........ $600
R2445, Rackmount O-scope, 150MHz, 4 Channel . . $1750

R7103, Oscilloscope Mainframe,
AOHZBENIMIRR - . ., o s oo viove iXbasiides o $3000
R7613, Storage Oscilloscope Mainframe, 100MHz . . $300
R7704, Oscilloscope Mainframe, 150MHz . ........ $200
S-4,SamplingHead ................. ...$250
S-52, Pulse Generator Head ... $580
S-6, SamplingHead .............. $500
TM501, Single Slot Power Mainframe
TM503, Three Slot Power Mainframe .
TM506, 6 Slot Power Module . . . . .

TR502, Tracking Generator ........ e
TR503, Tracking Generator for 492/4/5/6 . . ... ... . $1350
MISCELLANEOUS

Boonton 41-4A, Power Sensor . .. ............... $100
Boonton 42B, RF Microwatt meter .. . .. 3
ESI 242B, Resistance Measuring System
Fluke 335D, DC Voltage Standard .. ...
Fluke 343A, DC Calibrator .. .......
Fluke 382A, Current Calibrator ...........
Fluke 510A, AC Reference Standard, 400Hz . .
Fluke 5200A, AC Voltage Calibrator . ... . ...
Fluke 5205A, Precision Power Amplifier o
Fluke 540B, Transfer Standard ................
Fluke 6071A, Opt. 130, Signal Generator,
200KHZ-1040MHZ ............ccccvviunnnn $3500
Fluke 8505A, 6.5 Digit Digital Multimeter
Fluke 8506A, Digital Multimeter. . ... . ...
Fluke 8520A, Digital Multimeter.

Fluke 8600A, Digital Multimeter . . . ... 878
Gen-Rad 1433P, Decade Resistor ............... $300
Marconi 2019A, Signal Generator,

DONMESTONONIEE <. .. o 5 < 0wy atavias s o $3250
Olympus BH, Trinocular Microscope

WIS ODIGCUNEE -~ 500 oo euon sion oo o hiimes
Pac. Meas. 1038D11, Display Unit . . ...
Pac. Meas. 12464, Microwave Detector . . .

PAR 5208, Two-Phase Lock-In Analyzer . .

Power Designs 2005, Power Supply ... ..

Power Designs 2005A, Power Supply . .
Racal-Dana 5900, Digital Multimeter . ..
Rockland 5100, Frequency Synthesizer .
Rockland 5600, Frequency Synthesizer
Sorenson DCR 300-18A, DC Power Supply,

QOVHBA ... . o oot ol SR B PR $1000
Sorensen DCR 300-35A, DC Power Supply,

ORI . .\ o o o o7y o/0 o #.0/a 5 4 e /o ¥ $1500
Sorensen QRD20-4, Power Supply, 0-20V/0-4A ... .. $50
Sorensen QRD 60-1.5, 60V-1.5A,

DEPOMNEIENIG .o covcatsacamnmnsssed
Wavetek 166, Pulse Function Generator .........
Wavetek 186, Phase Lock Generator, SMHz .
Wavetek 3000, Signal Generator, 1-520MHz .
Wavetek 3001, Signal Generator 1-520MHz
Wavetek 3006, Signal Generator,
L e GRS
Wavetek 801, Pulse Generator, 5Hz-50MHz
Wavetek 802, Pulse Generator,
S5Hz-50MHzw/Delay ................cconuennn
Wavetek 8501, Peak Pwr Meter 30MHz-40GHz ...
Wavetek 859, Prog. Pulse Gen., 5Hz-50MHz ..... $1500
Wiltron 6640, Sweep Generator, 26.5-40.0GHz . . . .

Masler.:‘?ard i
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R & S Surplus .
1050 E. CYPRESS STREET, COVINA, CA 91724 ‘IE’.:!

(818) 967-0846 - FAX (818) 967-1999

Device Pro

SUNSHINE NEEDHAMS JDR MIC|

ggrammenrs

HILO SYSTEMS

&=

PAL PRO EMP-20 EMUP UNIVERSAL 8 GANG PROGRAMMER
$129. $429. saveszo §449, smecarlash §360,
§ 39 DATARASE UV ERASER 49 SUNSHINE 1 GANG E| $129 PAL PROGRAMMER
§ 89 TTLUCMOS DRAM TESTER | $ 99 SUNSHINE 4 GANG : $129 NEEDHAMS PB-10
$429 NEEDHAMS EMP-20 $169 SUNSHINE 8 GANG |  $500 STAG ZL30A PAL/GAL
$599 ADVANTECH PC-UPROG | $299 SUNSHINE 16 GANG m|  $500 CYPRESS QUICK PRO Il
$599 LOGICAL DEVICES 3000  $269 SUNSHINE UNIVERSAL ~ CALL SYSTEM GENERAL TURPRO
§799 DATA 1/O CHIPLABS 3200  $269 JDR MUP UNIVERSAL  $579 NEEDHAMS SA10 1 GANG
$§1349 DATA /0 CHIPLABS 4800  $449 JDR EMUP UNIVERSAL  $679 NEEDHAMS SA20 8 GANG

GENERAL DEVICE INSTRUMENTS (408) 241-7376 FAX 241-6375 BBS 983-1234

GDI WILL BEAT ANY PRICE - NEVER UNDERSOLD!
WE ALSDO SELL ADVIN-B&C-TRANSDATA & OTHERS

Write in 214 on Reader Service Card.

[#10 HAM GEAR FOR SALE cont. |

MDS DOWNCONVERTERS, COMMER-
CIAL BUILT. New in box. Can be altered
to upconverter, xmitter or tuned to GEOS
weather satellite frequencies. Operates

on 12.8VDC, crystal controlied output,
Ch. 2 TV. Schematic included. $20 ea. +
$5 Priority Mail. Money orders only to:
Dave Porter, 10712 E. Apache Trail K-1,
Apache Junction, AZ 85220. Quantity
prices. 602-380-0064.

IC |IC |IC Master

Inde | Adve |Selection Guide

Dire | Tech Epl_lteltion Index

1IgIkal
% |2~ | Didital signal Proc
63 82 Microprocessor
Micro Development

$95 SUPPLY LIMITED. Way Below Distri-
butor Cost. The same famous 3 volume (9
pound!) reference sells for $190 every-
where else. This is not a price drop, it's a
Once-in-a-Lifetime deal. Don’t miss it!
The most comprehensive IC reference
available. Specifications and alternate
sources for 100,000 ICs of every kind.
Also, ask about EEM. Netcom 516-826-
1808 x6300, 8am-10pm EST, 7 days.
JENNINGS VACUUM Capacitor, 100-10D,
2345, 28-100pf at 10KV, as new $85. Call
for bi-weekly FAX list of equipment.
Psitech Plus, 531 Gordon Ct., Room A,
Benicia, CA 94510, 707-745-4804, FAX
707-747-5277.

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

TS ANTENNAS Leading manufacturer of
HT, mobile, base antennas comes to the
States. Commercial quality, affordable
prices. Also carry Throat-mics, EarTalk,
HT batteries and drop-in chargers. Buy
from the distributor. Attending TRW
swapmeet in LA. Dealers welcome! AZ
Airwaves, PO Box 64204, Tucson, AZ
85728-4204, Tel/fax: 602-888-7525.

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

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.

EPROMS (24,2832 & 40*PIN PLUS 27CXXX AND 28F)

SERIAL EEPROMS* (8 & 14 PIN PLUS CXX)

MICROCONTROLLERS*

68705, 68HC705, TMS7742, PIC16C5X

EPROM+

PROGRAMMING SYSTEM
USES PARALLEL PORT

1702* 2708, TMS2716* 2716,32,32A,64,64A,128,128A,256,512,513,011,010,101
1001,1000,1024,210,020,2001,220,2048,4001,040,240,4096,2516,32,64,68764,66
EEPROMS AND NVRAMS (18, 24 & 28 PIN PLUS CXXX)
2210, 2212, 2804, 2816, 2816A, 2817, 2864, 2865, 28256, DS12XX

ER1400,M58657, 2401,02,04,16, 2444, 59C11, 8572,82,92, 9306,46,56,66
BIPOLAR PROMS* (16 THROUGH 24 PIN) 74SXXX, 82SXXX FAMILY

8741,8742,8748,8749,8751,87C51,8752 87C52,87C5XXX,87C751,87C752

*ADAPTER REQUIRED - DIAGRAMS INCLUDED IN MANUAL

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

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

* FAST-MOST DEVICES PROGRAM IN UNDER 60 SECONDS

* RUGGED (8"X7"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

$289

ADD $5.00 SHIPPING
$5.00 COD
VISA / MASTERCARD

ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150
5. (513) 831-9708 FAX (513) 831-7562




DUAL-BAND BASE ANTENNA, 2 METER
6DB/440MHz 8DB 8' 4” tall assembled
fiberglas and stainless steel Model 210
$68.50 plus $6 S&H. CIA or COD, MC or
Visa. 1-800-722-2681. A.S.A., PO Box 3461,
Myrtle Beach, SC 29578.

AN/TSC-15 RADIO shelter HF 1KW with
accessories, $1,495. Mira Loma, CA, 909-
681-9262.

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

ALINCO DR-510E VHF/UHF Dual Band
Transceiver and antenna, Yaesu FT-411 2
meter handheld, both excellent condi-
tion. Also have misc. test equipment.
209-686-6771.

SELL COMMODORE C64, 1541 Disk
drive, MPS 803 printer, manuals, cables &
about 35 assorted disks with utility and
ham programs and games, mosly PD. All
for $35 plus shipping. Jack Christilaw,
38700 Ann Arbor Trail, Livonia, M1 48150.

FOR SALE: Kenwood Station TS830s,
SP-230, VFO-230, AT-230, PC-1 & SM-220
(nib). All this equipment is in excellent
clean working condition and comes from
a non-smoking environment. All manuals
are included. You ship. $1,450 firm. Lee T
Bird, N7YXW, 625 Concord Circle, Fern-
ley, NV 89408. 702-575-6705.

HAM GEAR WANTED

20

WANTED: GRM 21/ARCS58. Russell Ott,
9050 Briarclift Rd., Indianapolis, IN
46256-2206. 317-849-5866.

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

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

WANTED: SILTRONIX FD1011 or FC1
Frequency counter. Must be in good
working condition. Leave message on
voice mail. 916-658-9606, 24 hours.

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

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

COLLINS C-8025E-1 black box, TA-685/
GSC, $75. 909-681-9262.

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

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

MICROWAVE EQUIPMENT SALE. Tera-
com TCM-601A Portable, 1.7 - 2.1 GHz,
Transmitter & Receiver pair, $4,000. Will
sell receivers only for $2,500. Presently
configured for video. Units weigh approx.
45Ibs each. Guaranteed. Alaska-Omega
Electronics, 907-474-8958.

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

POWER SUPPLY regulated Calrad 45-
725A, 13.8VDC, 3 amp, 5 amp surge, good
for home use of automotive equip. $12.
Technical Aids, Inc., 201-824-8005.

HAMMERLUND HQ-150 SW receiver.
Like new, recently aligned. Best offer
takes. 818-968-5319.

DISCOUNT PRICES at RT ELECTRON-
ICS. 28MHz and 144/450 MHz dual band
antennas and more. Free flyer. 216-
369-1789.

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

HAMMARLUND: OLD DEALER INVEN-
TORIES, parts, manuals, accessories, lit-
erature, parts units. Also any other old
vintage amateur parts, i.e., National, Col-
lins, etc. If you have anything, call:
Robert at Amateur Radio Surplus 517-
789-6721, 1215 Winifred, Jackson, Ml
49202-1946.

80C552 (8051 core processor) 8
channel 10-bit A/D, PWM, 32K ROM,
64K RAM, RS-232, 24 more 1/0, $120
each SBC, optional 40x2 LCD $20.
Complete development system (add $70)
features assembler, real time execution
and debugging, monitor program,
examples, and more.

68HC11 8 channel 8-bit A/D, 32K
ROM, 32K RAM, RS-232, 24 more /0O,
$120 each SBC. Development software
$70 more.

Other CPU development systems and
custom design are also available.

Universal Microprocessor
Simulator/Debugger V2.1
Simulates popular 8-bit CPUs. Includes
Assembler, Disassembler, Simulator/

Debugger, and more functions, $100
each CPU.

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

J&M Microtek, Inc.

WANTED: JACKSON Brothers type
4511/DRF drives. Raymond
Megirian, K4DHC, 606 SE 6th Ave, Deer-
field Beach, FL 33441.

WANTED: MILITARY BC-312 or BC-342
radio receiver “working.” Prefer BC-342
will purchase either if working. Karl E.
Kegley, Sr., 211 Boyd Street, Johnson
City, TN 37604.

83 S Road, W Orange, NJ 07052

Write in 213 on Reader Service Card.

WANTED: LAFAYETTE Dynacom 5, 3
Channel CB Walkie Talkie. In good order.
Will pay reasonable price. Also a clean
Gonset G66 B, AC power supply, Maybe
there’s one in your attic. Marty, New
York, 718-868-2133 after 6pm EST.

Tel: 201-325-1892 Fax: 201-736-4567
B e e e

CABLE
EQUIPMENT!

Write in 211 on Reader Service Card.

WANTED; USED UHF combiner, 450-470
MHz. Also looking for good used UHF
mobile and portables (450-470) with
DTMF pads. Louie Hanson Jr., 1321 EIm
Street, Fairbury, NE 68352, 402-729-2965,
evenings.

ACP’s 66th GIANT
SCOM PUTER

3 unday, 8am-2pm

Mar 26"

Admission & Parking
Shop 100's of Sellers

Toner

Recharge y:

in ACP s Giant Parking Lot

1310 E.Edinger
Santa Ana, CA

714-558-8813

Advanced Computer Products, Inc.

Recharge

& Laser Printer Supplies

Start Your Own Recharge Business!

ir customers’ toner cartridges. Two profitable methods:

call from any Fax mag

Cartridge

HP LaserJet 4
toner cartridge

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

CHENESKO
R Orders: 800-221-3516

Write in 212 on Reader Service Card.
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1-800-325-9465

FAX: 818-796-4875

2176 E. Colorado Blvd., Pasadena, CA 91107
Mailing Address: PO. Box 5356, Pasadena, CA 91117-9988

| == <> BUY & SELL

POWER SUPPLIES

DC POWER SUPPLY
SWITCHING SYSTEMS INTERNATIONAL
#SQV402-1444-1. Four Output - 5VDC @
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

Since 1947

+15 VDC POWER SUPPLY

to produce 48 VDC @ 5 amps. 35%(’:4/\"- #gw?'sg Inpt;llt 120 VACOSO

z amp. Dual adjustable outputs 0 to

Stock #PS9404 . . . .. $99.50 each +15 VDC @ 0-2 amps. Resolution 10 mV
10 for $750.00

and 100 mA. Accuracy =20 mV and 100
mA. Has digital display for voitage 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

HAMMARLUND SP-600-JX receiver want-
ed. Prefer a fairly clean unit, working.
Greg, 303-747-2274, evenings.

CHIPPEWA WARRIOR amps, Mohican
DX-20 Valiant Hurricane 40s, 50s hand-
books, ham license plates, transmitters,
RCURS, Q-mult phone patch, mikes,
spkrs, 1945 CQ, prior 1921 QST. EF
Johnson, Hammarland, Drake, All Heath-
kit radio manuals. Steve James, 10855
Ernest, Marengo, IL 60152. 815-923-2484.

CB & SCANNERS

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

#140T. Spectrum Analyzer.
Mainframe
#8555A. Spectrui X
RE PRIGM si. coiinp s nivipisinoriondd
#204C. Oscillator ..........
#333A. Distortion Analyzer .........
#432C. Power Meter .................. $250.00
#3330B. Automatic Synthesizer . $650.00
#8614B. Signal Generator.

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 @ 0.8-2.4. GC $695.00
1amp. #216A. Pulse Generator ............. $295.00
Stock #PS9400. . ... $20.00 each #8445B. Automatic Preselector .. $495.00
10 for $175.00 #8057. Noise Generator ............. $295.00 I
See our catalog for more models in stock.
DC TO DC CONVERTER

SOLID STATE SCOPE

HP OSCILLOSCOPE
#180A. 100 MHz bandwidth. Accepts stan-
Stock #PS9405 . . . .. $20.00 each dard 1800 series plug-ins.
10 for $150.00 Stock #0S8901 ... .. $395.00

CALL OR WRITE FOR OUR FREE 128 PAGE CATALOG!

Write in 210 on Reader Service Card.

INTRONICS #S1635-1. Input: 30 to 60
VDC. Output: 5V @ 4 amps = 15V @
150 mA.

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

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

DISCOUNT PRICES at RT Electronics.
10/11 meter radios, antennas, power sup-
plies, scanners and more. Free flyer. PO
Box 2123, Warren, OH 44484. 216-369-
1789. 8-4 EST.

VINTAGE TUBE CBs. Buy, sell, trade.
List, LSASE. RFD 1 Box 75, Fort Kent, ME
04743. 207-834-6273 evenings.

ZENITH COMPATABLE
ST MODELS ONLY

{ MODEL

/"~ JERROLD COMPATABLE

FULL TECH
SUPPORT

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

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

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

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

SAVE MONEY and time. Buy my report
titled “HIGH PERFORMANCE CB-LOW
COST,” before you purchase any other
information or equipment. This is the
only information that you will ever need
to buy. Send $10 to: Mike Lochocki, 250
Stone Ridge Drive, Norristown, PA 19403.

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

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

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

R

MODEL e i1ers

i
t

lcompany or individual in do-

LL2alld. 2 B e sane.

17.95]15.95 }

u

5503 U.1.P.
{5507 U.I.P.

MODEL 1's_10'S | [FH-TRAP 'l [DP/DPU/DPEE 5 [$24.95]15.95
Z-TAC ZF-1 $15.9511.95 | [T-7 TORX $6.95 [CALL!| ["DP/DPU-DPBB 7 [$29.95]19.95
NEW! $19.95(15.95 | [T-15 TORX $8.95 [CALL!| [TP-1 SD $34.9529.95
. [T-28 _TORX $10.95 |CALL!| | NEW' FOR DPBB
T 43 BT A /R2/ U5 + $59 95[55.95
PIONEER COMPATABLE | | Bﬂ[nFUR “9'95 CALL!| M7 T
MODEL 'S 1@'S R FSR nEUlc
B3XK-BTRX $49.95|26.96 PRICES. 10+ \STAR 67 $149>aa 5+ CFILL'
ALL NEW!  1459,95]55.95 ™ T SCTENTIFIC ATLANTA )
22 3 — i o NOTE & COMPATABLE :
g tl‘x‘(lnllxvl“”‘ s not *he In'ten't Of MDDE 1,8 la,s
TOCOM COMPATABLE Y {STARLITE ELECTRONICS to un
.I1.P. ONLY % ER 8 WIRE |$39.95(29.95
MODEL Bt T | i 0570780/

: 90
|8600 40 PIn [$49.95

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

43.95

$28.95 | 20,95

Faz
718-843-7627

“BREAKER” SAVE big on Connex, Gala-
xy, Texas Star, Palamar and many more.
Send to L & S Electronics, PO Box 655,
Hazelton, PA 18201-0655. Enclose money
order, payable to Lawrence Smith for
S&H of catalog. Cost is $5.50 deductible
from first order.
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BUILD THE ultimate 11 meter vertical
antenna. It will provide: quieter receive,
more receive gain, more transmit gain. It
will reduce or totally eliminate bleed
problems. Data sheets give detailed in-
formation on this antenna and informa-
tion that can improve the performance of
any vertical antenna. Send $15 to Terra-
pin Sales, PO Box 12426, La Crescenta,
CA 91224-5426.

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

PHONE NUMBER decoder interface from
any scanner and your old Commodore
computer. Just plug it in, load the soft-
ware provided, it will print number and
time. Fully assembled, just $29.95 money
order to: Pro-Series, PO Box 1726, South-
gate, M| 48195.

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.

WANTED DEAD or ALIVE 40 channel
sideband CB radios to $100. 408-978-5329
before 3pm Pacific time.

CB TUNE-UP MANUAL MASTER EDI-
TION VOL. 6. Provides specific model
instructions for channel modifications,
clarifier conversions, peaking, repair tips,
power modifications, microphone wir-
ings. ALAN, EMPEROR, RCI, GALAXY,
COBRA, SUPERSTAR, YOSAN, DIRLAND
and more. FULLY ILLUSTRATED. FREE
SCANNER REPAIR and MODIFICATION
manuals with each order. Send: $34.95 +
$3 shipping or 1-800-821-2769 for orders
only. Visa, Mastercard, Discover, or COD
accepted. THOMAS DISTRIBUTING, 128
Eastwood, Paris, IL 61944.

SCOPE BOOSTER. Increase the input
frequency of your oscilloscope to 30MHz
and beyond. Requires no internal con-
nections. Great for checking transmitters
on CB, ham, modulation, etc. Assembled:
$49.95. Kit $29.95. S&H $3.50. Creative
Technology, PO Box 1401, Torrington, CT
06790-1401.

THE RCI 2950/2970 service & modifica-
tion handbook @ $37. Blueprint sized
schematics @ $17. The HR 2510 service
and modification handbook @ $27. The
AR 3300/3500 service and modification
handbook @ $27. Ham/CB and accesso-
ries catalog @ $3. Cash, check, MO.
Maxtech, PO Box 8086, New York, NY
10150.

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

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

MEMORY CONTROLLER for PRO-2004/
5/6. Plan to add memory channels to your
scanner or have already? Manage those
extra channels the clever way with the
Linkall. Scan all or select portions of
memory. Completely programmable. Ea-
sy use. No external computer required.
Single circuit board fits neatly into scan-
ner. SASE for info.: Mark Persson, 1369
Lombardy Bivd., Bay Shore, NY 11706.

AVANTI ANTENNA Parts Sigmas, Moon-
rakers, PDLII, Astrobeam, Astroplane, in
stock. Complete Ramrod Astrobeam.
Call Howard, 708-406-9210.

SAMS CB Sale: Under 200 only, 10 for $45
plus postage. A.G. Tannenbaum, PO Box
110, E. Rockaway, NY 11518. 516-887-
0057, FAX 516-599-6523.

KIT BUILDERS! At last! Complete list of
over 175 kit vendors. Send #10 S AS.E. +
$3 to: Rutenber Engineering, 38045 10th
St. E. #H75-NV, Palmdale, CA 93550.

MUSIC & ACCESSORIES

40

MELODY GENERATOR Modules com-
pletely built on PC, Piezo-speaker, batter-
ies. 16 programmed children’s tunes for
total of 3 minutes, individually packed, 5
grams/ea, imported, 625/case, $300/case.
For sample/info call, 1-800-453-2717.

THE BEST
8085 MICRO-
PROCESSOR
TRAINING
SYSTEM

JUST GOT BETTER!

No other training system we know of comes close fo
matching the PRIMER's features at this low price. The
PRIMER teaches more and is easier to use than other
comparably priced trainers. The over 100 page Self
Instruction manual takes you from binary number
systems, to processing interrupts. At the end of the
manual are working examples of using a photocell, a
temperature sensor, making a wave form generator, a
timer with alarm, and a motor speed controller using
back EMF. The PRIMER comes with everything you
need to start programming the 8085 in machine
language. Continue on to programin Assembler, Forth,
and BASICwithoptional upgradeand software. Upgrade
includes: RS232 serial port, cable, and 32K of battery
backed RAM. Picture shown with upgrade option and
optional heavy-duty keypad installed. The PRIMER is
$119.95 in kit form. The PRIMER assembled & tested
by EMAC is $169.95. Order now and receive one free
power supply. Please add $5.00 for shipping in USA.

EITIAC inc.

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

Write in 206 on Reader Service Card. 15



TURNTABLE/PHONO Parts. Stereo nee-
dles/styli, magnetic, ceramic, crystal car-
tridges. Idlers, phono accesssories. Asta-
tic type metallic cartridges rebuilt, obso-
lete idlers resurfaced. Stylus re-tipping/
78 needle fabrication. Wide selection
audio-video belts. Noise reduction devic-
es. Catalog send 8-29 cent stamps: West-
Tech, Box 1415, Sebring, FL 33871.
Phone: 813-471-0922.

BUY WHOLESALE. Tired of investing top
dollar for your music? Want to save 50%,
80% off compact discs, records and
tapes? For a comprehensive package of
wholesale distributors, send $9.95 to
Consumer Concepts, PO Box 281, 203
Washington Street, Salem, MA 01970-
6500.

COMPUTER HARDWARE

50

NEW AND USED 14” Color Monitors
starting at $149. Computer Maniac, 415-
992-4855, 4300 faxback, 6443 fax.

NEW MATH Coprocessors: Intel 80287-8
$15, 80386DX-16/25/33 $15/$25/$30. Cyrix
available also. 80287-8 $15 (80287-8 is
good for upto 12MHz 286 motherboards).
Call, Under The Wire Electronics, 818-
797-2569 or FAX 818-797-0384. 235 E.
Colorado Blvd. #211, Pasadena, CA
91101.

NEW NCR computers; Model #C-5067
LBN adapter. Contains: Motherboard
with built-in modem; video card; RS232
Port, parallel port; section for 3%z drive;
ports for: financial keyboards/journal vali-
dation printer, mag stripe reader, pin pad.
ISE price $50 ea. ISE, PO Box 750, Olmito,
TX 78575. Ph: 210-350-5555, FAX: 210-350-
5574.

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

COMPUTER SYSTEM: “Daisy” Megalogi-
cian system, complete with over 100
boxes new software, $10,000. Call Tech
Systems, 1-800-435-1516, Bill or Susan.

DATA ACQUISITION & Control Board
with 8, 10, or 12 bit A/D Conversion.
Via a simple 3-wire RS-232 interface to
any computer you are able to control 3
stepper motors, 3x8 bit digital ports,
10 analog channels, PWM, R/C meas-
urement; Uses simple English com-
mands controllable from any commu-
nication/terminal program. Prices (as-
sembled): 8bit $89,10bit $109,12bit
$119 plus $10 S&H ($10/less for kits).
ITC Microcomponets Inc., Unit #206,
814 West 15th, N. Vancouver BC,
Canada V7P 1M6 Tel: 604-985-6461,
Fax: 604-985-6417.

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

DIGI-CALL Kit. Protect against telephone
abuse. Microprocessor controlled call
logger automatically records data of
1500 phone calls with telephone number,
time and date stamp, call duration, and
more! Supports Caller-ID too! Easy to
use DOS software lets you retrieve, sort,
print and save the phone data. Complete
kit, includes all electronic components,
circuit board, software, manual. $169.95,
plus $6 for USA Shipping. CA residents
include local tax. MasterCard, Visa, Dis-
cover. Digital Products Company, 134
Windstar Circle, Folsom, CA 95630. 24 hr.
Voice/lFAX 916-985-7219.

BERNOULLI BOX 10 Meg Drive $60, IBM
5151 Monochrome $25; WYSE WY-50
terminal $75; Call, 410-483-9230.

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

ARCNET ASTONISHMENT! Tiara 8 bit
co-ax card (SMC chip), brand new. Just
$25 each or 10 for $200. Get networked
for practically nothing. Complete setup
for 4 computers including cables and
hub, $100. COMPTEK, 6714 1/2 Olympic
Boulevard, Los Angeles, CA 90048. 213-
852-1792.

HP 7470 Two pen plotters $150; HP 7475A
six pen plotters $200; HP 7550 eight pen
plotters $300; IBM LCD bar code termin-
als $200. | have access to very exotic test
equipment, let me know your needs. PIC
Technologies, 602-924-5394.

2000 ASSORTED printer ribbons, car-
tridges, all packaged new. Will sell for
$.25 each. ISE, Ph: 210-350-5555, FAX:
210-350-5574.

UNION JACK’S©, AMPS CELLULAR, DI-
RECT PROGRAMMING SYSTEM, FOR
MOTOROLA BRICK, FLIP & BAG
PHONES. Program firmware to 9122s
without a loader phone, with loader
phone firmware to 9340s. (Loader phone,
Flip-Brick or Bag requires firmwares be-
low 9122.) UNION JACK’S© complete
AMPS program includes backup service
& yearly updates UJMP-1 SOFTWARE
$199.95. COMBINATION OFFER: (SAVE
$29.95) COMPLETE REPROGRAMMING
SYSTEM *$399. Nothing extra to pur-
chase. Includes UNION JACK’'S© AMPS
SOFTWARE PROGRAM UJMP-1 $199, 3
TYPES LESS BUSTER’S, MOTOROLA
COMPATIBLE, COMPUTER PROGRAM-
MING CABLE HARDWARE SETS, 1-6PC-
CSFF FOR FLIP PHONES $99.95, 1-3PC-
CS689 FOR BRICK PHONE $99.95 and
1-3PC-CSBF FOR BAG PHONES $49.95.
*PRICES: Computer & Cellular loader
phone not included. UPS, COD, Cash,
2nd DAY AIR $12.00. Additional details,
Cable Sets, etc., SEE OUR ADVERTISE-
MENT (LESS BUSTER’S ELECTRONICS)
N&V AD CLASSIFICATION 115. TELE-
PHONE/FAX. CATALOG FREE. 702-642-
0325.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.
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except R2, V5 & M1
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Fix Compatible With Systems Using:

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

(1-5) $22, (6-10) $20, (11-20) $19, (21-50) $17, (50+) $14.75
40-Pin Micro Fix for: 8570, 8580-78, 8590, 8600

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

Fix Compatible With Systems Using:

Three - Wire Fix compatible with models DP7, DPV7, DPBB7 -

(1-5) $13, (6-10) $10, (11-20) $9, (21-50) $8, (50+) $7
28 Pin Micro Fix compatible with models DPS, DPV5

(1-5) $10, (6-10) $9, (11-20) $8, (20+) $6

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

FREE CATALOG

=
VISA
X e
] = it
SORRY, NO CASALES

STEALTH DESCRAMBLER

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

OTHER PRODUCTS..........

SSA - TV86 - One Plece descrambler

Compatible with all Scientific Atlanta, except Base Band.

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

S.A. 8600.....$249¢a. - 8590

(100+) $99 ea.

$189ea.

PIONEER custom 6300 modules $59 ea. - 6100 modules $29ea.
ZENITH ZL-1 (1-10) $9, (11-20) $7, (20+) $4.60

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

Write in 204 on Reader Service Card.
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kick things off, let's look at the newest

member of the Stamp product line — the
BS1-IC — also known as "Stamp on a SIP." SIP
stands for single-inline package, and it describes
the diminutive new Stamp's printed circuit board.
The entire circuit plugs right into a 14-pin SIP
socket. This makes it easier to breadboard with
the Stamp, or incorporate it into your own circuit
designs.

Figure 1 shows the layout and important
dimensions of the BS1-IC. | elected to sketch the
unit rather than photograph it because its small
size makes it a real challenge to get a decent
picture.

The BS1-IC has four advantages over the
regular, full-sized Stamp. The first and most
obvious is size. The BS1-IC is small enough to
be treated as a component that can be integrat-
ed into ultra-small designs.

The second advantage is price. At $29.00,
the BS1-IC has everything the original $39.00
Stamp had, except for the battery clips and pro-
totyping area. If your power supply is something
other than a 9V battery, you won't miss the clips.

-

93LC56
voitage serial
regulator EEPROM
N

And if
you're not a fan of
wire-wrapping (I

New Feature!
Puts the Spotlight on
BASIC Stamp Projects,
Hints, and Tips

BS1-IC

Socket for pullup/
pulldown resistors

detest it!
Crocheting for
engineers!),
you'd probably
never use the
grid-of-holes
/ proto area any-
way. The BS1-IC
plugs right into sock-
et-type proto boards,

L o 3-conductor header
: 8 i P to match Stretcher,
|OI O||eom LCD Backpack

4 Ol jear

|10 e wa

Olfeoa

Oflonoao

Oflanao
O
]

o
H Customizing

like the ones sold by Radio
Shack and Jameco, allowing
rapid circuit testing. If you
want to add the clips and
proto grid later, you can buy

making your own
carrier board,
like this simple
example.

the BS1-IC Stamp
° || q is just a matter of
Programming §
connector

Power input
(7 to 15 Vdc)

>/

a "carrier board" for $10.00 to
turn the BS1-IC into a normal form-factor Stamp.

The third advantage over the original Stamp
design is not very glamorous, but nonetheless
important: The BS1-IC has a reset line that's
accessible to your circuitry. You can add a button
between reset and ground. This allows you to
reset a runaway program to the beginning. You
can also treat the reset connection as an output,
using it to reset other logic in your circuit. This is
a significant benefit for equipment that must
reset and work in perfect synchronization.

The fourth, least tangible benefit of the com-
ponent-style package is professional appearance.
You can now integrate a factory-assembled and
tested Stamp into a prototype or product without
having a messy jumble of printed circuit boards

The new BS1-IC packs all the features of
the original BASIC Stamp — plus a few

new ones — onto an IC-sized circuit board.

PIC16C56
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under the hood. Put the BS1-IC right on the cir-
cuit board with your application-specific compo-
nents. :

In my first application for the BSI-IC, | wasn't
too worried about looking good. | just wanted to
reduce the jumble of jumper wires that was accu-
mulating as | interfaced Stamps to different pro-
jects and test jigs around the shop. My Stamp
Stretchers and LCD Serial Backpacks both bor-
row power from the Stamp and use a standard
connector layout: +5V, ground, serial data. |
decided to make a bunch of three-wire jumpers
with female header sockets at each end. | then
designed my own carrier board with eight, three-
conductor male headers — one for each
input/output pin.

Figure 2 shows the resulting board layout. |
present it not as a finished product, but as an
example of how simply you can turn Parallax's
newest Stamp into Scott's Stamp or Mary's
Stamp or Acme Industries' Stamp.

That wraps up this month's installment of
Stamp Applications. Future columns will dig into
Stamp hardware and software issues, generally
presenting at least one schematic and one pro-
gram listing each month. Initially, I'll take the
topics from Parallax's technical support folks and
the online venues where the Stamp is discussed.

But I'd be grateful for your
suggestions.
NV

Contact me at:
Scott Edwards Electronics
964 Cactus Wren Lane
Sierra Vista, AZ 85635

phone 602-459-4802; fax 602-459-0623

et: 72037.2612@compuserve.com
72037,2612

Nuts & Volts Magazine/March 1995 17



Amplified 4 watts Stereo Speakers

Roger's Systems Specialist

21021-504 Soledad Canyon Road
Santa Clarita, California 91351

Built-in stereo amplifier
Great for CD ROM or
Sound Cards or
MAC stereo sound output
Uses four C batteries
Power supply available
Refurbished / Full 90 Day Warranty
Brand Name Speakers

$10%2 per set

Computer « Communications
Network * Audio * Video

Cables * Connectors * Accessories
Free catalog with any order!

© 1993

Two Line
Telephone Switch

Connect two telephone Lines
to any single line telephone

800-366-0579 805-288-2288 #TE-SW4 Hold Button
Ring Light
$6% each 4for ¥20% Indicator Light

Cables & Connectors

Special

CD ROM Audio Cables

for Soundblaster

#CC-SON-SB Sony

#CC-MIT-SB  Mitsumi

#CC-TEX-SB Texcel

#CC-TOS-SB Toshiba

#CC-CHN-SB Chinon
#CC-PAN-SB Panasonic / Teac

g #CC-NEC-SB NEC / Sanyo / Samsung
#CC-PLX-SB Plextor & all quad speeds
(except Toshiba)

for Pro Audio 16

#CC-SON-PA Sony

#CC-MIT-PA  Mitsumi

#CC-TEX-PA Texce

#CC-TOS-PA Toshiba

#CC-CHN-PA Chinon

#CC-PAN-PA Panasonic Teac

#CC-NEC-PA NEC /Sanyo / Samsung

#CC-PLX-PA Plextor & all quad speeds
(except Toshiba)

$2% cach 20 for *40%

SCSI Il Terminator

HD50 one male only
$15% each #CA-021

Stereo Headphones

For sound Cards or Compact Disc stereo
with 1/4" gold Adaptor. 10 Ft. Cord

Super-Dynamic TM-170 31 OQ_Q
Also Avilable:
Pear Shape High Quality

™-171 $3%

Digital stereo headphone
and mono Microphone!

™169 $18%
BNC Connectors

3 piece crimp type with gold pin
for RG-58 Ethernet.
Crimp tool available.

=& _A.

#CN-548 75¢ each 100 up 60¢ each

SCSI | Terminator
50 pin centronics male /female
$7% each #CA-020

SVGA Monitor Cable

10' HD15 to 5 BNC male to male
VGA to high-end monitor
PC and MAC

#CC-VGASBNC

$15% each 4 for *50%

Computer Speaker

For IBM Clones
2" Internal replacement speaker
with bracket.
Easy to install.

Heat Sink with Fan

Easy hook-up to power!
Clips to chip.

486/AT CPU
#TM-FAN-2 7% each
586/AT CPU
#TM-FAN-66 $10% each

586/AT CPU
#TM-FAN-90 102 each

#TM123

$1% each 6 for 35m

Canon SCSI | Terminator
50 pin centronics one male only
$5% each #CA-019

2SSories
Motherboard Motherboard |Surge Suppressors| AC to DC Converter | Game Port to MIDI | Power Supply Fan
Standoffs Power Extension 3 Outlet Wall Mount Universal Keyboard Cable or Auxiliary fan
oMk : #cgfslslz)%SP UL Listed Multi-voltage 1.5v - 12v DC & DB15 male-fomale 31/8"x31/8"x 1"
75 Nylon #TM-198 6 leFf,erer!t Conpectors 2 -5 pin DIN male 7 blades
< m olarity Switch 12VDC
Special KL P s30 —
W 1 #TM-307 *3% each
#CN- o Single Outlet|  500ma
$100 Wall Mount Adaptor | #TM-310 *5% each
Set 3-Wire Grounded :
#CN-475-U Nylon /, UL Listed
5
(ot i
-83¢ each res #TM-FAN
$19% 10 piece bag $1% cach 6 for *5% $17% each $50 sach
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[#50 COMPUTER HARDWARE cont. |

NEW 1995 catalog. Large selection of RF
chokes and inductors, ferrite cores and
beads, powdered iron cores, capacitor
and resistors, semiconductors, more.
Please include two stamps. Johnson
Shop Products, Box 160113, Cupertino,
CA 95016.

TOWER CASES! Baby AT desk top cas-
es! New Mid tower with 3 5% bays 2 32
inch bays digital display 200 watt $40.
Baby AT case, 230 watt only $35 each!
Call, Under The Wire Electronics, 818-
797-2569 or FAX 818-797-0384 and voice
mail with automated fax retrieval of cur-
rent deal sheets!

WE WILL custom build any complete 486
PC system with color monitor, DOS start-
ing at $549 to high end graphics worksta-
tions. Computer Maniac, 415-992-4855,
4300 faxback, 6443 fax.

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.

14 IN. VGA MONITORS $125, IDE cont.
card h/only $8, IDE DTC-2272VL $20, ESDI
DTC-6280 H/F $20, ESDI DTC-6280-15TX
H/F $35, SCSI ULTRA 34F VLB H/ONLY
$99, SCSI 8 BIT WICABLE + EXT. DB25
$20. Servo Track. 408-378-1374.

ATARI SUPER Sketch graphics tablet
with paint cart. $12 ppd. For our Atari and
other systems flyer, send #10 SASE:
More Than Games, 8207 Briarwood Lane,
Austin, TX 78757-7642.

TEKTRONIX: XP18 computer work sta-
tion; 17” X terminal. OPT: 24. Condition,
new, $1,200. Ty Miller, South Coast Sur-
plus, 714-830-9170; Fax 714-454-9841.

DESIGNED FOR MULTIMEDIA applica-
tions. 120W STEREO AMPLIFIER for CD-
ROM digital sound. Internal, external,
and rack mount models. Prices start at
$475. Logosol Electronic Engineering.
Tel: 310-838-8199, Fax: 310-273-1486.

DEC EQUIPMENT WANTED! We are buy-
ing DEC systems, boards, terminals,
drives and peripherals. Also Scientific
Micro Systems (SMS), DSD, Datability,
Dilog, other DEC compatibles, and Com-
puter Output Microfilm (COM) units.
Please call for a quote or fax us your
equipment list. We buy, sell, and trade.
COMPUTER KEYWAYS, 513-847-2300 or
FAX: 513-847-2350.

RING-THING Kit. Boot your computer
remotely with a telephone call. Perfect
for unattended PC Modem/FAX connec-
tions. Security mode stops hackers! Kit
includes printed circuit board, all eléc-
tronic parts, enclosure. $79.95 plus $4.50
USA Shipping, CA residents include local
Tax. MasterCard, VISA, Discover. Digital
Products Company, 134 Windstar Circle,
Folsom, CA 95630. 24Hr Voice/FAX 916-
985-7219.

ellular Etnsm

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 202 on Reader Service Card.

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

NEW AT power supplies for full size AT
case (finally back in stock!) $26. Call,
UTWE, 818-797-2569.

SOUND CARD 16 bit with MIDI and CD
ports, includes S/W $69. Computer Mani-
ac, 415-992-4855, 4300 faxback, 6443 fax.

16 BIT Memory Cards for 286, 386 sys-
tems $15 (OK installed) NEW! Holds up to
3 meg of DRAM (41256 chips). Add mem-
ory @$25/meg. Call UTWE, 818-797-2569.

DESPITE THE FLOODS, We’re back!
UTWE is Under the Wire Electronics. Call
our automated fax back for the latest
deals via fax or mail: 818-797-0384! E-Mail
JohnUTWE @ aol.com. Order line 818-797-
2569.

VOICE MAIL & 14.4 datal/fax, paging,
faxback $89 with Windows S/W. Comput-
er Maniac, 415-992-4855, 4300 faxback,
6443 fax.

NEW NCR computers $40 each: Mother-
board, power supply, memory expansion
board, key lock case, ports: Modem,
2-video, parallel, keyboard, 2-serial, con-
troller. Credit cards accepted. ISE, Ph
210-350-5555, FAX 210-350-5574.

NEW: LOCAL Repeater RL6000L, with
power supply; 2 AUI cable connectors.
Allows expansion by up to 2800 meters
by using coax segments, extends data
packets by up to 96 bits minimum. $80.
ISE, Ph: 210-350-5555, FAX: 210-350-5574.
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1-800-640-9948
Converters Compatible
To All Major Brands

Call us for
FTB3's/TVT and PTV’s

Furtupa

BRX3 (DIC) $ 5995 BQN5 $ 47.00 e 9
BPV7 (DIC) $235.00 BRX3 $ 35.00 Remotes — 4-Way Universal Remotes $11.50
BRZ3 (DIC) $ 65.95 BRZ $ 40.00 LO®K FOR OUR MONTHLY FEATURE SALES
el - el 10-Unit Price Specials IRoa G 391 $ 99.95
BPV5 $185.00 DQN7 $ 50.00 6100D $325.00 8535-420 $ 99.95
; MICRO-550 $42.00 6300D $350.00 SA 8590D- $290.00
8500-311 $ 89.95 ST1600 $240.00
M80’s/SA and SA-3’s please call 8500-310 $ 92.95 ST1086  $220.00
w all conventers. 7 the intent
e i s L St g Call for (Stealth)

<l
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nventional wis-
dom says the key
to making elec-
tric cars successful in

the mainstream is a

better battery. This is
only partly true. A bat-
tery with more capaci
ty would give the car
longer range, but

would only be practical |

if it was also compact
and affordable.

ward-one-step-back technique makes the plate
. ce more receptive to the incoming charge.

e chargers of the fulure are likely to
semble the speed controllers we are using

_now, utilizing pulse width modulation to feed the
batteries the maximum possible charge without

- damaging them.

igh»capacity* compact batteries,
us. Advanced Battery
, foc

| The Last Amp is the Hardest

The amoum of heat (and potential battery
damage) is not a constant function of the charging
current, it is also related to the state of charge of
he battery. An “empty” battery can accept much

" more current than a nearly full one. Older, more

primitive chargers didn't account for this. Toward

_ the end of the charging cycle they would cause
_the batteries to literally boil, which greatly short-

f _ ened their lifespan. Modern chargers sense the
| Dbatteries' state of charge and taper their current

_j | looking at the inter-
action between the batteries and the charger
After all _the real [i L

recharge them. If recharging tn'ne could be
;brought down to !ess than 15 minutes, electric

The pmblem with cbargmg batteries quickly
is that chafgmg generates heat, and heat dam-
ages the batteries internally. The amount of heat

tl ed o the |
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| charge your car regula
possibly during the day
this would be all the chi

rge between charge pulses Atthaugh this
eems counter-productive, this two-steps-for-

pplem
_ment for, slow charging. Typically,
mght at hor

Y } .
drive farther in a day than your siow charge per-
mitted, you would pull into a charging station for a
10- or 15-minute charge that would bring you up
most — but not all — of the way to a full charge.
You might make two or three of these stops dur-
ing a really busy driving day or a long trip.
However, that night you would still plug into a slow
charger to finally bring the batteries up to full and
equalize them. .

High Voltage

One problem with quick charging is that it
requires high voltage — at least 440 volts. A typi-
cal, fairly modest, battery pack has about 22
KWr/hrs. capacity. Even at the higher current lev-
els allowed by pulse charging, it requires a lot of
voltage to pump that many watt/hours into the bat-
teries in a few minutes.

It takes a solar array about the size of a household
roof to charge an electric passenger car.




Photovoltaic Electric Vehicle
Charging Station

| ZIRide" | ~
| ELECTRIC ) J

SMUD GRAPHICS |

Used by permission of the Sacramento
Municipal Utility District.

In the near future, electric vehicles will have

. reserved parking spaces with charging outlets.

. w‘@ ‘
beneath | ,_xcesseiemrlcrtyistedin_
 Some cells are more efficient than others. | grid. At night or on

Unfoz!unately, the most eﬁiosent cells are also the

shining.

, Sacramento
Municipal
District  already
has such a charg-
ing station for the
many electric vehi-
cles in its fleet.
Charging stations
like these for com-
muters, coupled
with effective mass
transit, could clean
the air and reduce
traffic congestion.

Powered
Roadways

i" Solar race cars consist of small driver pods

 Another fascinating possibility is the powered
and large arrays of solar cells.

_roadway. This is an offshoot of inductive charg-
\in‘g.“‘l*he basic inductive charging system does

~ southem California. Why dont we have them

y days, the cars can
charge on power that was "banked® in the grid
when the sun was

Utility |

ta;e on tbe Vehlcle
a chargmg plate in

r,a ear‘passmg over the road, if
per race:wng plata could

type of roadway has
nstrated successfully in
everywhere? Flrst is the expense of
_installing miles
_ of charging grid
_beneath existing
roads. There
would have to
. be enough vehi-
cles capable of
using the sys-
tem to justify it.
~ Second, there
_is the problem of
how to bill users
for the electrici-
ty. A computer-
ized system that
could recognize
an ID signal for
_each car? Toll
_ booths? General
A hnghway taxes? |

; hsavxty from such asys-
. We already have
trolley lines. This
‘the pavement.
_cars may be equipped to
take advantage of powered roadways. You would
probably still have a battery pack and charge your
car at home. Your batteries would carry you from
home to the downtown grid, where you would be
able to run off the inductive charge.
A system of this sophlstacanon while lovely in
concept, is a little further away in actual execu-
tion.

Just Do It

These are just a taste of the developments
already in the works for electric cars. But if you
want an electric car, don't wait for the "perfect"
battery or charger. Build your car — and start
enjoying it — now. As these improvements
become available, you can upgrade, and your
car will get better and better.

Development is driven by the marketplace.
The more people there are driving electric cars,
the more incentive there is for manufacturers to
spend the time and money on development.
You can wait for the technology to improve, or
you can help make it happen. NV
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SWiM Motif v2.0

LINUX Operating System On CD-ROM

A UNIX System with extra features for a lot less!!!

Slackware Professional Linux v2.1
3 CDROM Set * 570 page Manual * Ready to run from CDROM * X Window
C/C++ compiler * Emacs * Internet Tools * Complete Source Code

NEW RELEASE
A 100% OSF/Motif compatible
X Window Manager for PC's running Linux.

The Linux Bible 2nd Edition

1100 pages of Linux documentation * Includes Installation and Getting Started guides.

A Wide Variety of Products Available from Yggdrasil, Walnut Creek,
InfoMagic, O’Reilly & Associates, and others...

Just Computers! (800) 800-1648 Int’l (707) 769-1648 FAX (707) 765-2447
E-mail: sales @justcomp.com

P.O. Box 751414 Petaluma, CA 94975-1414

For further info about products, send e-mail to: info@justcomp.com (include word “help™ in message)

Please inquire about shipping and handling charges

$57.95

$179.95

phical user interface

$34.95

C.0.D. & Visa/MasterCard Gladly Accepted

Write in 201 on Reader Service Card.

[#50 COMPUTER HARDWARE cont. |

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

CPU FAN FAIL ALARM protects your
Pentium/486. Intelligent device signals
when CPU fan failed. new warranty $19,
S&H $4 #F101; NE2000 compatible card,
jumperless, new warranty $35, S&H $4
#N102; BIOS MINI MANUAL cover AMI,
Phoenix etc., explain lots of new tech
include LBA enhance IDE, block mode,
PCI INT, SYNC/ASYNC, burst, RAS/CAS
etc, many chipset features, shipping
soon, order now, FREE, $4 to cover S&H
#B001. Check/MO to A A Associates,
191-212 Harder Rd, Hayward, CA 94544.

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

HP 1000 A600 computer with HP 7914R
disk drive and controller one meg memo-
ry, eight device serial multiplexer card,
CPU card, serial interface box and cable.
Two HP 700/41 terminals, three
HP C1401A keyboards. Make offer. 904-
763-5540.

DISK CONTROLLERS for the IBM PC
8/16/32 bt MFM, RRL, ESDI, SCSI and IDE
call with your needs. New 16 bit 1:1 MFM
$20 ea., cables add $2.5 New 16 bit RLL
Adaptec 2372C $22.5 each. Other new
MFM RRL TOO! DTC 3250 8 bit SCSI and
floppy with external connector and driv-
ers CD-ROMs, hard drives, etc. $35.; 8 bit
MFM and RLL by Adaptec or WD $19-$22.
New UltraStor EISA SCSI Il $100, DTC
EISA IDE (4 IDE drives 4 floppy) $100.
CD-ROM interface card for CM205 $15
2-360K floppy controller with cable $4.
Call UTWE, 818-797-2569 or FAX 818-797-
0384. E-Mail JohnUTWE@AOL.com.

Z8 SINGLE BOARD COMPUTER. Fully
assembled & tested 4x5” double-sided
PCB. Plated through holes, silk screen,
and solder mask. Socketed ICs. 560 hole
prototype area. Zilog Z86C91 processor
running at 12.288MHz. Low power CMOS
design. 32K static RAM installed. Uses 8,
16, or 32K EPROMSs. Eight pre-decoded
1/0 chip selects. 14 available /O pins.
Full 40 pin expansion bus. Built-in RS232
interface. Software: MSDOS Z8 cross
assembler. Z8 C compiler with support
for mixed Cl/assembly, direct coding of Z8
interrupts in C. Z8 debug/monitor sup-
plied on EPROM. Load and test C and
assembler programs in onboard RAM via
RS232 port. Order# SBCZ8-01AC (all fea-
tures including C compiler) $125 + $5
S&H. Check or MO to: VERSACOM, 145
S. Livernois #133, Rochester, Ml 48307.
810-652-6266.

PLOTTERS HP 7475 $175, HP 7550 $295
PENS $1, 10 @ $7.50, Calcomp 1023
$500, M84 $75, IBM 3363 optical drive.
402-563-2866, evenings.

8031/51 BASED SBC with 128 byte mem-
ory, 8 1/0 Ports, RS232. With pre-
programmed bootstrap software that al-
lows loading of .OBJ files to EEPROM
through Serial Port of PC. Run programs
without burning EPROMs. IBM PC DOS
compatible Utility disk included (3.5 or
5.25 in. floppy, specify). Only $62. Sun-
coast Technologies, PO Box 5835NV,
Spring Hill, FL 34606. 904-596-7599. VIMC
Accepted.

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

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MA-
CHINE II tells how. We now have auto-
graphed copies of the Guru’s under-
ground classic for $18.50. Synergetics
Press, Box 809-K, Thatcher, AZ 85552.
602-428-4073. VISA/MC.

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

Daudt

\

818-787-3334 - 800-235-6222 - F-818-787-4732

13406 Saticoy Street
North Hollywood, CA 91605

CALL FOR FREE CATALOG

TEK MODEL 7603N

AN/URM-120 50 OHM

NEW

HEWLETT PACKARD 8640B-OPT 323

$395.00

Oscilloscope: Mil Spec AN/USM-281C, 8x10 CM
display, 100MHz response which accepts standard
7000 series plug-ins. Vertical Plug-in: 2 ea. 7A15

g (AM-6565), frequency BW 75MHz, maximum sensi-
tivity SmV/DIV. Horizontal Plug-in. 1 ea. 7B53 (TD-1085), triggering to 100MHz,
minimum, sweep-time 50 NS/DIV, has delayed sweep capacity. Includes cover,
probes and accessories.

THRULINE RF WATTMETER $245

Frequency range: 2MHz to 1000MHz. Power range: 10 watts
to 1000 watts. USWRS 1.08 to 1. Uses three plug-in coupler
elements (included). CU-753: 2 to 30MHz, 50 to 100 watts.
CU-754: 25 to 250 MHz, 10 to 500 watts. CU-755: 200 to 1000 MHz, 10 to 500
watts. Connector: Type N. Case included. Size: 7"W x 6-5/8"H x 7-1/2"D.
Weight: 6.5 Ibs.

HP DISTORTION ANALYZER

HP 331A: Covers 5Hz to 600KHz range
and measures total distortion down to 0.1% full ¢
scale. Harmonics are indicated up to 3MHz. Measures noise as low as 25uV,
and voltages over a wide range, 300uV to 300V RMS full scale. Fi cali-

BALLANTINE LABORATORIES 300H-U7
ELECTRONIC VOLTMETER $75.00

Frequency Response: 10Hz to 1.0MHz. Voltage Range: 300 microvolts
to 330V. Accuracy: 2% 10Hz to 700KHz, £3% 700KHz to 1MHz.
Input Impedance: 2 Meg Ohm. Can be used as amplifier - 10Hz to
1MHz £1.0dB. V out max: 0.3V, Gain Max: 40dB +£0.5dB. Power: 115/230V 50 to
430Hz 35 watts. Size: 11"H x 6"W x 7"D. Weight: 10 |bs. New.

bration accuracy is >£5% from 5Hz to 300KHz; >10% from 300 to 600 KHz.

Basic voltmeter accuracy is £2%. Price: $200.00

HP 333A: Covers 5Hz to 600KHz range. Measures down to 0.1% fulkscale
distortion. Includes auto nulling feature to speed up time consuming portion of
measurements. Also includes switchable high-pass filter to attenuate frequencies
below components. Price: $400.00

TEKTRONIX 465M

100MHz dual trace oscillo-
scope. Operation is simpli-
fied by single-function push
buttons, control knob design,
layout and color-coordinated
front panels. Bandwidth: DC
to 100MHz; Deflection
Ranges: 5mV/div to 5V/div;
0.5 S/div to 0.05 uS/div
sweep rate; horizontal dis-
play modes: A, A intensified
by B, B delayed by A, mixed.

$395.00

HP MODEL 200CD
$95.00

Audio Oscillator:
5HZ to 600Hz, in
5 ranges, 10 volts
into 600 ohms.

TEKTRONIX 453

mV/ iv sensmvily Tusecto5
sec/div timebase plus delay sweep.
6x10 div CRT.

SOLID-STATE
SIGNAL
GENERATOR

$795 (w/o synchronizer)
Current Hewlett Packard Price
$12,050.00

Frequency Range: 450KHz to
512MHz, to 1100MHz with exter-
nal frequency doubler option (supplied). Ten frequency bands in octave incre-
ments from 500KHz; band 11 for doubler use. Accuracy: 6 digit LED readout.
Stability: <1000ppm. Output Power: -145dBm to +10dBm (0.013V to 2V) into
50Q. Level flatness is < +0.5dBm from 0.5 to 512MHz. Impedance is 5008,
VSWR <2.0 on 2V and 1V range <1.3 on other ranges >. Spectral Purity:
Harmonics at 1V output <35dB below fundamental of 0.5 to 128MHz; <30dB
below fundamental of 128 to 512MHz. Modulation: Internal AM, FM and PM,
external AM, FM and PM. Pulse Frequency: 0.05 to 5KHz. General Power
Requirements: 100, 120, 220 240V, 48Hz to 420Hz, 2 amps. Note: OPT 323
built to military if e for better
under severe environment. Size: 6"H x 19"W x 13-3/4"D. Wt. 60 Ibs. Includes
ruggedized case and manual.

JONES INSTRUMENT
TACHOMETER
New $35.00

Centrifugal Mechanical tachometer. Measures
RPM scale to 500 RPM. Coupling shaft 1/8".
Accessories: various size rubber tipped drive
couplings.

TEKTRONIX 492 PORTABLE

SOLID-STATE SPECTRUM ANALYZER

Frequency range: 50KHz to 21GHz to 220 GHZ with external mixers (not supplied). Builtin Digital Display
Storage (Options 2). Builtin RF Preselection (Option 1). Built-in Frequency stabilization and 100Hz accuracy.

_ Sensitivity: ~95dBm to -115dBm (Option 3) depending on option and frequency, at 1KHz resolution. CRT read-
out of display parameters, Dynamic range (on screen) 80dB. CRT Size: 8x10 cm. Resolution Bandwidth: 1MHz

_ to 1KHz (100Hz, Option 3). Power: 210 watts, 115V/60Hz. Weight: 44 Ibs, Size: 6.9"x12.9"x19.7".

Prices: $8,650.00 Option 1, 2, 3; $8,350.00 Option 1,2.
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7 Old Conwu Rd
9

SEAGATE ST-11200N
1.2GB 10MS SCSI-2

DRIVES

WANGTEK 6130 HS
1.3/2.0GB 4MM
SCSI DAT

SAVE MONEY
MAC & IBM

MAXTOR P1-17S
1.7GB 12MS SCSI-2

too

DRAT!

These cable equipment
rental bills are costing me

much money!

ALL DRIVES NEW/UNUSED/REFURBISHED/FULLY TESTED/GUARANTEED

Write in 200 on Reader Service Card.

HIGH CAPACITY disk drives, micropolis
1355 170MB $99; Maxtor XT4380E 380MB
$235; Maxtor XT8760E 760MB $525; ESDI
controller $39. Full 30 day warranty.
Costal Computer Products, T 508-356-
1038, F 508-356-8918.

BUILD A new PC or upgrade your old
computer. Detailed instructions plus a
free parts catalog. $22.95, refundable
with your first full purchase. A&L Com-
puter Engineering, 429 Page Bacon Road,
Suite 217, May Esther, FL 32569.

WE HAVE torn down, reverse engineered,
and drawn schematics of 14 MAC com-
puters and 50+ peripherals. Latest
draws: SMPS Modules for “PERFORMA”
600, “QUADRA” 950, “DUO-DOCK,” and
21” monochrome Hi-res monitor. Send $5
(refundable with order) and specify com-
puter catalog. (No Canada). Bomarc Ser-
vices, Box 1113, Casper, WY 82602.

LEASE MONEY Available! In business
two years? Decent credit? Computer,
Software, Equipment leasing! You
choose vendor and equipment, we fi-
nance it! $2,000 to $50,000. #10 SASE for
information, rates, application. D-Star
Leasing, Box 785, Ormond Beach, FL
32175. 904-672-7371, FAX 904-673-6560.
Dealer Inquiries Invited.

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

EPROM EMULATOR. No unplugging or
disconnecting during 11 second transfer
thru parallel printer port. Includes cables,
IBM disk. Supports Intel Hex, Motorola S
and binary files. Multiple emulators sup-
port 16/32 bit/buss. 2764-27256 Emulator,
$109. Upgradable anytime to 2764-27512
for additional $24. 100 ns access. 4.5 x
3.25 x 0.9” plastic case. $5 shipping.
Texans add 8.25% tax. LOGICAL DE-
SIGN TOOLS, 5403 Everhart, Box 55,
Corpus Christi, TX 512-888-4535.

RF VISION. Convert your IBM compatible
into an RF Spectrum Analyzer/Monitor
Receiver tuning 2 to 1700 MHz. Includes
3-D Surface Plot & Color Spectrogram Vs
time. Basic kit & software $196. Send
SASE to Science Workshop, Box 310PC,
Bethpage, NY 11714.

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

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

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

I'm going to
buy my own
converters and

They have
the best brands!

Everquest ® Panasonic
Zenith  Pioneer ® Scientific Atlanta
Oak * Eagle ® Hamlin

Great service, too!

MDD Zidionios—

875 S. 72 Street ® Omaha, NE 68114
Call today for a free catalog!

4 800 624-1150

Write in 198 on Reader Service Card.

Member of
National Consumer
Cable Association

o=

® JERROLD, STARCOM, PANASONIC, ZENITH,
PIONEER, OAK, SCIENTIFIC ATLANTA, EAGLE,
HAMLIN, and TOCOM are all registered

Al references to the ab tione
equipment is for identification purposes only. We
i way implying that any of the pmdu:ls in
this i
Electronics is in no way zisﬁlmed' with the above

NV501

SHOWS YOU HOW:

the definitive how-to manual,

postage. (In

DON'T REPLACE YOUR CAR-RECYCLE IT!
CONVERT FROM GAS TO ELECTRICITY

BOOKS: Including the new third edit’ign of

Greatly expanded & updated with improved
printing qualltz Now $24.95, + $3.50
alifornia, add sales tax.)

ELECTRO AUTOMOTIVE

GIVES YOU THE MEANS:
COMPONENTS: Complete line of components
for gas-to-electric conversions. All are in current
production—no used or obsolete parts. Full tech
support & warranty.

KITS: The easy, economical way to a reliable and

VIDEOS: From introductory information to
techmcal mstructnon mcludmg EVs—Fact, _

Wamm in EVs, 7;:0 Volmbbn’ga"m =

Padngrﬂ Towr; and many more! Commg soon—
Convert It—The Video.

For Catalog, Send $5.00 To:
ELECTRO AUTOMOTIVE
POB 1113-NV

FELTON, CA 95018

Conversion Components Since 1979

safe conversion.

or light truck (manual transmission).
Kit is a bolt-in kit for a VW Rabbit—no design,

:'a‘bncaﬂon or weldin
a Porsche 914.

fits any compact car
loltsrabbit™

needed. Coming soon—
a complete bolt-in kit for

Write in 199 on Reader Service Card.
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Dealer List
Sunex Electronic
Supply
4 Locations in FL
o Lage 18116
i LCD Display P
e g
Minute Man HeY
Electr
Fromon, CA 1Yr
(510) 791-5036 Warranty Transistor
Tester
Earogics Auto
einérens  PWROF
Ace Electonics . Diode Test DC Volts
(408) 2071383 With Buzzer 2010()”8\0/\;0
Alitronics
San Jose, i
predh ose oA, Resistance AC Volts
200 Ohms to 20DmVito
Weirdstuff
rbis ) 20M Ohms
e 700V
DG Curegl Precision
Additional 20fiata Rotary
Dealers 20A Switch
Welcome AC Current
200pA to Easy Access
20A Battery
Compartment
Gray !
Colored Case Tilt Stand
3.5"W x 6.75"H
tem# X3900 §$29 04
See Your Local .
Dealer or Call ~ tem# X3910
4 ; with Capacitance...........c.cccueeneee $39. 95
9am to 5pm Pacific Std. Time
Item# X3920
800-470-W|ND (9463) with Capacitance & Temp. ....... $44 95
Fax: 408-987-7735 Note: Add $4.00 for Shipping and Handling

We Stand Behind our Products..Satisfaction Guaranteed
P.O. Box 378 , Moffett Field, CA. 94035

Write in 197 on Reader Service Card.

From Auto-Routing to CNC Routing......
Capital Electronics is Your Best Route
For Printed Circuit Boards.

Design/ Layout

CONVERTERS AND DESCRAMBLERS
™ Quality merchandise by brand name manufacturers
M Satisfaction guaranteed M Free gift on first order
Technical support B 1 year warranty on new descramblers

2 year warranty on new converters
™ COD shipping & overnight shipping by request
Experience where it counts Volume pricing

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

COMBINATION DESCRAMBLER/CONVERTERS: PIONEER, SA,
ZENITH, OAK, EAGLE, HAMLIN

PLAIN CONVERTERS: PANASONIC, SA, STARGATE, JERROLD

REMOTE CONTROLS: ALL MAJOR BRANDS, INCLUDING 24
FUNCTION UNIVERSAL REMOTES

WHOLESALE CABLE W 11am-6pm EST + (718) 2620900 « FAX (718) 6574015 + (718) 207-0221
No NY sales. Federal and local laws provide criminal and civil penalties for

unauthorized use. Check with your cable providers for permission to use
equipment. Must be paying for all services you receive. Order by model

Tell us the
best price
you were
offered,
where you
got it from,
and let us
try to beat it.

—//)}‘/'

Printed Circuit Boards =

number only. Some equipment refurbished as new.

VGA MONITOR $125, EGA monitor $75,
286 computer with monitor $150, EPSON
printer $50, CGA monitor $50, HP Vectora
286 computer $100, XT computer $45, HP
85 computer $75, HP Quite Jet printer
$75, HP Think Jet printer $75, HP laser
printer 2686A $125, Macintosh plus $150,
Much more. Future Systems Tech., PO
Box 5661, Burna Park, CA 90622-5661.
714-827-7345.

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

NEW! LOW cost 68HCII Development
Microcontroller System. Program your
application in C or BASIC on PC or Mac

- or zap EEPROM right on board! No need

to buy expensive EPROM programmer. 8
channel 8-bit A/D, Timers, Counters, 8-bit
Shift Register, 32K ROM, 32K RAM, 32K
EEPROM! RS-232, extra 1/O on board,
Prototyping Area, too much to list. Sup-
port code for LCD displays and sensors
included. Kit and Assembled. For new
product information and free catalog
contact Black Feather Electronics. 1-800-
526-3710.

&

= Assembly Services

e CAD Layout Services
¢ Compatible With Almost
All CAD Systems

« Single & Double Sided

* Multi-Layer & Flexible PCB’s
» From QUICK TURN PROTOTYPES =+ Wave Soldering

. F ast Turn Board Stuffing|
» Wire Harnesses

¢ From Schematics or

Sample PCB’s
* Photoplotting Services
* 24 Hr On-Line Modem
(Up to 19,200 Baude)

e Fine Lines, SMT
e Electrical Testing
* Precious Metal Plating

lllllll]lll[lllllllllllIlllllllll

to Scheduled Production Runs

= « Chassis Assembly

= o Acquisition of Parts
e Final Testing

= * Turnkey Services

QUALITY IS OUR CAPITAL CONCERN
FOR QUICK & COMPETITIVE PRICING OR MORE INFORMATION, PLEASE CALL US TODAY!

852 Foster Avenue ¢ Bensenville, Illinois 60106
(708) 350 - 9510 « Fax (708) 350 - 9760 « Modem (708) 350 - 9761
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HP 82059D BATTERY charger. 8VAC.
New. For use with HP Laptop and calcu-
lators, 50 available. $15. Bob Morgan Test
Equipment Sales. Ph/FAX 717-842-1534.

TECHWARE SPECIALS: 200 watt AT
power supplies, $17; 256KX9-15ns
Simms, $2.50; IMBX9-100NS Simms, $25;
IBM Enhanced 101 keyboard, $25; IBM
CGA cards, $9.95; 512K VGA Cards, $25;
send stamp for current list. TECHWARE,
1338 Hooksett Rd. #150, Hooksett, NH
03106. FAX 603-647-1950.

FLUKE 2400B and 2400A with 12 cards
and cables in excellent working order
$400/BO for lot. Psitech Plus, 531 Gordon
Ct., Room A, Benicia, CA 94510. 707-745-
4804, FAX 707-747-5277.

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

DEALERS, TECHNICIANS: Do you throw
away bad power computer switching
power supplies? | can show you how to
fix 9 out of 10 in less than a half for under
$10. I'm selling a schematic, extensive
theory of operation, and a complete
troubleshooting guide. The price? $40,
the cost of one supply. It will pay for itself
with the first repair. Jim, 602-623-8994.
PO Box 5123, Tucson, AZ 85703.

BUILD YOUR OWN IBM COMPATIBLE
COMPUTER from parts for as little as
$399 with the help of an easy to view 63
Minute Video Tape that shows you how.
This easy to view award winning Tape
will show you how to save money by
assembling any compatible 286, 386, 486
or Pentium Computer in a step by step
easy to follow procedure. It also shows
the common pitfalls that you might run
into if you try to assemble a computer by
yourself and gives you secrets on how to
overcome problems that might occur
during assembly. When complete, you
will have gained the confidence and
experience to maintain your very own
computer for years to come and even
service it if necessary. Don’t let this
opportunity pass you by, order your Vid-
eo Tape today while supplies last for only
$29 (reg. $59.95) plus $2.95 P&H. Send
check to: EVP, PO Box 2201, Northlake,
IL 60164-0201 or call: 708-344-5006 Now!




PUT COMPUTER POWER IN YOUR PRO-
JECTS with The Microcontroller Idea
Book. Practical designs for use in data
loggers, controllers, and other small-
computer applications. Featuring the
8052-BASIC microcontroller with on-chip
BASIC programming language. Includes
essential microcontroller circuits, plus
how to add sensors, displays, clock/ca-
lendars, keypads, wireless links, relays,
motor controls, and more. Complete with
schematics, example programs, and de-
sign theory. Use the described develop-
ment system for easy, inexpensive test-
ing and EPROM programming. 273 pag-
es. Satisfaction guaranteed. $31.95 + $3
shipping from Lakeview Research, 2209
Winnebago St., Madison, WI 53704. 608-
241-5824. WI residents please add sales
tax.

TAPE BACKUP Cipher #525 new in box,
full height (internal) 60MB uses DC600
tapes. Buy one for $25, take all 300 +
units. Please offer. For details call ATCO
Corp. at 617-933-9909, FAX: 617-938-1299.

“HOW TO start your own computer moni-
tor servicing business in 1995” proven
results. Brochure, long SASE. Includes
safety probe & Lifetester. Includes steps
to success. Get paid something for each
job, repaired or not. Tips of the trade
revealed. $77 mo. we ship UPS in 3 days.
Courses are custom made & not refund-
able. Jack Emery, 25453 Wiseman, Rose-
ville, MI 48066.

BUILD COMPUTERS! Handy Book “How
to Build an IBM Compatible and Save a
Bundle!” 224 Pgs; 67 illustrations. Learn
to build powerful systems using compo-
nents available from stores, mail order
vendors and swapmeets. Handy at home
workbench, and fits into briefcase when
you're on the go! Use anywhere! Conven-
ient index leads builder to any specific
topic quickly, making review or trouble-
shooting a snap! Prompt delivery. JA-
COMM Books, Dept BCI, Box 142, Whar-
ton, NJ 07885-0142.

DEC 486DX33PC pizza-box workstation,
DEC Bare Bones closeout special. Case,
PS 2 MEG VRAM SVGA, 2S, 1P & MP.
IDE. H&F Cont. Token Ring, Ext SCSI 2P.
You supply: CPU 486SX to DX266. Moni-
tor Mag or equal. 1 or 4 MEG SIMMS
mem. 1.44M FD. Notebook HD, Keybd,
mouse, for a $4,999.95 system. New bulk
packed with manual, cables and soft-
ware. Size: 15” x 15” x 2.5”. Use as a
portable or workstat. Only $149. 19”
SVGA monitors 1028 x 1280, .31DP, I.
$349. Many parts & CPUs, available to
complete these fantastic systems! Corp.
& OEM accounts welcome. Since 1964.
Send SASE or call for Cat’l. BNF, 119
Foster St., Peabody, MA 01960. T 508-532-
2323, F 508-532-1040.

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

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

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

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

HOME AUTOMATION & computer con-
trol: Two-way IR, two-way X10 & hardwire.
Control devices from serial computer link
or stand-alone operation. CompCo, 615-
436-5189, BBS 615-436-6333 evenings.

WIDE CARRIAGE Citizen Printers
GSX145 24 pin 192 CPS, 8K buffer 8
Fonts, Auto tear-off advance, no wasted
sheets, paper parking continuous and/or
single sheets, Multi-Form support, Com-
mand Vue New! @ cost $345 + $10 S&H.
KC Computer Co., 158 High St., Mans-
field, MA 02048. 508-339-8293.

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

RAINBOW KITS

INCLUDES
2 AAA Batteries

Pen Size: 5 1/2" x 1/2°

STROBE

LIGHT

Y| Do you need
.| an attention
= getter, warning
light,or flashing
light for model

The Exciting New

TELEPHONE MONITOR

Laser Radiation AVOID DIRECT
EYE EXPOSURE

Laser radistion is emitted from
the APERTURE.  «

LASER DIODE Wavelength 670nm

Max Output 4mW CLASS 1A
ASER PRODUCT

NEW LOW PRICE

$599

DC only.

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

Monitors your phone system,
See how accurate your phone
company really is!

$9.95

WIDE BAND
PREAMP
The ideal preamp
for scanners, hand
held radios, fre-
quency counters.
Amplifies low level
(weak) signals. If the signal is extreme-
ly low 2 amps can be used in series.
1MHz to 2.5MHz @ 2.8dB nf 1dB com-
pression = +0 dBm gain: 1MGHz-20dB
to 2.5Hz-6dB Requires 12vDC @ 16Ma

WBA-6 $19.95

MICRO-MINIATURE
PHONE
TRANSMITTER

We haven't seen a smaller
phone transmitter than the
MMPT2 kit. Powered by

the phone, it requires no
battery. Transmits both sides of a phone conver-
sation to an FM radio up to a 1/4 mile
away.Tunable from 88 to 108MHz FM. Attach it to
one phone or add it to the line to pick up all
incoming calls. The MMPT2 is undetectable if
property installed. Unit has surface mounted parts,
you install the leaded parts.Size .45"x.6"

MMPT2 $29.95

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

WIRELESS FM

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

WM-2 $14.95

FM STEREO
TRANSMITTER

Own your own FM radio
station. Any stereo signal
you plug into the FMST-
100 will be transmitted to

any FM radio tuneable
from 76 to 108MHz FM. Transmit a wireless link
through an auditorium, from your car to your
camper, listen to your cd's while mowing the
lawn,Play music on one channel sing on the other.
Clarity is excellent, aprox. 40dB stereo separation.
Length of antenna determines the distance of
transmission. Complete with stereo input level
controls , & crystal for stereo separation. 9v bat-

TV NOTCH

FOR CHANNELS
2thru22

FILTERS

2 Our TV filters
; eliminate unwanted
. TV channels or
: interference that alters both
sound and video with a

beep - beep - beep.

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

DF-222 Kit

5.0mwW
Laser Diode

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

project. The beam is

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

LDM-5

MICRO-MINIATURE
WIRELESS

MIKE
So small you could
hide this one on some
real bugs! It's the
smallest we've ever
seen. With it's super sensitive mike it trans-
mits a whisper or a room of conversation to an
FM radio, tunable from 88 to 108MHz FM.
With a proper antenna & v it transmits about
1 mile. The kit is made with surface mounted
parts, we have already mounted these parts.
You install the leaded parts. Can operate on 6

$14.95

1. RECORDS OUTGOING CALLS :

¢ Date & time of each call.

* Length of the call.

* What number was dialed.

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

2.RECORDS INCOMING CALLS :

* Date & time of call.

* How many times phone rings.

« |f answered the length of call.

3. RECORDS ANY DTMF TONE :

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

Records to Screen or Floppy Disk

$34.95

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

All software included!

™1 0NLY$ 9 9§IT
s’ 169%

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

KIT BOOK
$14.95

$9.95 with the purchase
of any kit.

tery operation
FMST-100 $29.95 / FMSTC cabinet $8.95
PHONE
TRANSMITTER

Small but mighty,it fits
anywhere. Phone line
powered, never needs

EPROM EMULATOR. Build the award
winning smartROM! Emulates 2732
through 27256, 87C64 from serial port.
Experimenters kit includes PCBs, PALs,
EPROM, target cable, software, manual.
$70 Check or MO to Sanjaya Vatuk, 1130
Beloit Avenue, Forest Park, IL 60130.
708-771-1928.

batteries. Transmits

| both sides of a phone

conversation loud and clear, wireless, to any

FM radio at great distances. Variable tunes

from 70MHz to 130MHz FM. You can also
use it as a speaker phone. SIZE .5"x1"

TEL-B1 $12.95
BUILT $29.95

Listen through walls,
hear conversations
across the room. Add
a parabolic reflector

and hear blocks
away. The BIG EAR can be hidden about
anywhere. Makes an ultra sensitive inter-
com. Can be used as a 1.5W AMP. We
supply a mini-electret mike in the kit.
SIZE: 1"x.75" 6to 12vDC .

AA-1 $10.95
BUILT $29.95
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HEWLETT PACKARD 9836C computer,
$200; 5036A microprocessor lab, $60;
2671G printer, RS-232, $30; Advancelink
software, $10. 515-232-7528.

HERMES MODEL 60/Word Processors,
new in box, from bankrupt dealer, 1987
models. $1800 org. cost with 3%z disk
drive. Envelope addresser accesory.
Quality Swiss Mfg. $225 ea. Diskettes
25" box of 10 formated $12. Ron Wine-
land, RD 9 Box 1014, Meadville, PA 16335.
Ph: 814-724-2709.

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

SCSI| DRIVES 90 day warranty. CDC
77MB HH, $60; CDC 150MB FH, $75;
Imprimis 152MB FH, $75; Seagate 155MB
FH, $75. We stock over 1,500 harddrives
call for price quotes. Servo-Track 408-378-
1374.

HP PLOTTERS: Like New including cov-
ers, pens & paper: 7475A, 6-pen, manual
feed $140; 7550A, 8-pen auto feed $260.
Original Owner. Trade for 2 new SVGA
monitors or sell to best offer. Don, 412-
234-8819.

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.

PRINTERS NEW & Refurb: HP DeskJet,
B+ W, refurb $189; HP DeskJet 500 Col-
or, new $269; HP LaserJet |, refurb $199;
HP 7475A Plotters, PC compatible $199;
BubbleJets from $99; Dot Matrix from
$69. THUS, Inc., 1402 Route 611, Stone
Chruch, PA 18343. Voice: 610-588-2600,

Road, Montague, M| 49437. FAX: 610-588-1727.

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

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

Hewlett-Packard 1725
Oscilloscope

Bird 8130 High Power Load
50 Watt, 50 €, type N connector. 275 MHz bw, 10 mV/ div to 5V/ div vertical deflection
$69 00 factor, 10 nS max sweep rate, expandable to 1 nS/ div.
y Special includes 2 probes.
Boonton 82AD Modulation Meter $895.00

Carrier frequency range 10 MHz to 1.3 GHz and
modulation frequencies from 30 Hz to 100 kHz.
RF input sensitivity of 10mV RMS (10 to 520
MHz) and 30 mV RMS (520 to 1.3 GHz), digital
display. Option 01.

$875.00
Exact 7060 VCF/ Sweep
Generator

.0001 Hz to 11 MHz, sweep generator (1000:1 range)
linear or logarithmic, pulse or tone burst generator, Hewlett-Packard 3325A
variable phase, start/ stop £15V or DC offset. Synthesizer/ Function Generator

1 pHz to 21 MHz, function generator, wideband
$695'oo sweeper, programmable, 11 digit resolution.
FAuke 1900A Muitifunction Counter $2500.00
5 Hz to 80 MHz, provides uency, period, period
L e e Hewiett-Packard 3580A

averaging and totalize measurements, 6 digit display,
1 MHz low-pass filter.

$250.00 5 Hz o 50 kHz with 1 Hz resolution, amplitude 20V-
me m vm w ;%sﬂl\)/éjggcd; dmy;\:tmlc range, digital storage, opt 02
Functions as botr'lha\. DC voltage calibrator and null $1 500.00
oy iy i e g
$2000.00 010 10 VDC, 0 to 50 ADC, 220 VAC input.
$450.00
Fuke 6071A Synthesized RF
Signal Generator

0.2 to 1040 MHz, 1 Hz resolution ( 2 Hz
above 520 MHz), selectable output levels in
0.1 dB steps, -140 dBm to +19 dBm for fre-
quencies up to 520 MHz (+13 dBm above
520 MHz). Flatness is typically +0.2 dB from
200 kHz to 520 MHz, £0.3 dB to 1040 MHz..

$4800.00
Hewiett-Packard 8559A

Hewlett-Packard 5343A Microwave

Frequency Counter
500 MHz to 26.5 GHz, 11 digit LED display, sensitivity
to -23 dBm, microprocessor controlled, simultaneous
display of input level.

$4750.00

0.01 to 21 GHz in 6 selectable ranges, amplitude
range is -111 to +30 dBm. Resolution bw is 1 kHz to 3
MHz, 0 to 70 dB input attenuator.

$4500.00

Please call for our Free 1995 Catalog
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Hewlett-Packard 8620C/

Sweep Generator System
0.01 to 2.4 GHz in one, continuous sweep, intemally
leveled flatness +0.25 dB over full range, power out-
put 0 to +13 dBm, markers at 1, 10 and 50 MHz.
Mainframe has opt 011, HP-IB programming. Plug-in
has opt 002, 70 dB step attenuator and opt 004, rear,
RF panel input.

$2100.00

Racal Dana 5002
Wideband Level Meter

DC to 20 MHz, 140 dB dynamic range, true RMS,
average and peak detection, analog and digital
display, full GP-IB control.

$795.00

Hewlett-Packard 33368
Synthesized Level Generator

Frequency coverage is 10 Hz to 21 MHz, making the
3336B useful for telephone circuit loop testing on most
FDM systems, includes opt 01, 75Q weco connector.

$650.00
35868 Selective Level Meter

Makes carrier measurements to 32.5 MHz, voice
channel measurements from 50 Hz to 100 kHz, can
use the HP 3336B level generator as ab automatic
tracking generator. Includes opt 001, 003, & 004.

$850.00

Purchase both the HP 33368 and
the HP 35868 as a set for

$1300.00

Fluke 8520A Digital Multimeter
5.5 digit, AC/DC volts, 2 and 4 wire ohms, conduc-
tance, 20 ppm dc basic accuracy, burst memory and
math capabilities.

$795.00

1]

.
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-
P
DANBAR

SALES COMPANY

Write in 195 on Reader Service Card.

CANNON APPLEWRITER INK JET RE-
FILL KIT. Complete kit with instructions
and enough ink for 10 refills, $29.95.
LOALCO, PO Box 7117, Delray Beach, FL
33484. 407-241-9990.

PCs CUSTOM designed and built, special
features incorporated to your require-
ments. We can build them small, wall
mount, anti-vibration, sealed, super
cooled, or whatever your needs. Quanti-
ties as low as 10. Fax requirements to
Fujimi Ltd., Hong Kong, + 852 8340463.

MODEM CARD 2400 BPS, card only, $12.
1/0 card, $6; Mono card, $6. Servo-Track.
408-378-1374.

USED COMPUTER stuff: Mice, parts,
programs, etc. Also some other electron-
ic junk. Located in North Florida, 904-963-
4545,

WE BUY AND SELL all HP Plotters. HPIB
and Serial 7475, 7550, 7440, 7470. Draft-
master, InkJet, etc. Call or fax for an
evaluation of your surplus equipment.
ABTECH Systems, 1-800-474-7397, 619-
622-0350 FAX.

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

HEWLETT PACKARD, printers, plotters,
peripherals, computers, accessories, buy
and sell, large and small quantities.
Computer Business Mart, Inc., 619-449-
9041, FAX: 619-449-7929, E-Mail:
71221.1515@compuserve.com.

COMPUTER CARDS & Parts for IBM/
Clones XT/AT: 386DX33 motherboard
ass’ly. 7 slots, w/CPU & IDE I/O on board.
Up to 32 meg RAM new gov't surplus fits
all cases $69, $200/3, EGA/CGA/Mono
WD $17. $45/3, AT MFM 2H & 4F WD1003A-
WA2/= $15. $39/3, Hi-speed serial port
$15, $42/3, AT IDE $8 at IDE 2H & 2F $12
AT IDE 2H & 2F I/O $15. 1/0 2S 1P 1G, $12.
mouse 2/3B $9. Mouse pad $2. $5/3. VGA
256K $32, SVGA 1 meg $64, 1.2M FD. $39,
1.44M FD $34, SCSI cables inter'l 3 + 7
device $18 $50/3, ext 6’ SCSI 1 SCSI 1TMM
50 pin C $13, $37/3. 10’ SCSI 1 SCSI 2MM
50 pin C-HD $18, $50/3. 6’ SCS| 2 SCSI
2MM 50 pin HD $22, $60/3. Memory CPUs,
Mathcos, systems also. Since 1964. Send
SASE or call for Cat’l. BNF, 119 Foster
St., Peabody, MA 01960. T 508-532-2323, F
508-532-1040.

19” RACK Mount PC Chassis: standard
eight slots, one hidden 3.5” and two front
door accessible 5.25” drive bays, front
panel filtered fan. Power supply not in-
cluded (most popular PS/2 style). $229
UPS Ground, COD, cashier’s check. Com-
putronics Technology, 214-242-8087.

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




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, Ml 616-849-1800.

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

PLOTTER HOUSTON INSTRUMENTS
model DMP29 8 pen 11”x17”" $150. Al
Hooper, 207 Self St., Warner Robins, GA
31088. 912-923-5235.

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

WANTED: DEAD or alive, IBM color moni-
tors, keyboards, printers, circuit boards,
etc. Computer Classics, Rt. 1, Box 117,
Cabool, MO 65689. 417-469-4571.

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

TEKTRONIX 4693D Color Image Printer
300 DPI, new $8,995, asking $995 with
supplies. DEXIS, 612-944-7670.

EVERYTHING NEW with warranty! Mo-
therboards 486, 256K Cache, INTEL CPU
DX4/100 $550. DX2/66 $295. IBM
486SL.C2/66 $195. 486SLC-33 $95. SLC5/
50 $110. 386SX40 $65. Memory $40/Meg.
1.2 and 1.44 Meg floppy drives $65/pair.
DOS 5.0/6.1/6.2 $20/$20/$45. FAX/mod-
ems 14,400 BPS $79. CD-ROMS, moni-
tors, printers, IDE, SCSI| hard drives
120Meg-1.7Gig. $95-$750. Notebook hard
drives 120-540 Meg available. 360K floppy
drives $10. Call for items not listed. CClI,
714-778-0450. Orders only 1-800-825-5042.

4X CD-ROM player with IDE ATAPI inter-
face, $234. Computer Maniac, 415-992-
4855, 4300 faxback, 6443 fax.

| 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.

NOTEBOOKS 386/486 from $650, 486
desktop systems 240HD, $495. Brother
word processor with floppy, built-in print-
er $150. Gateway 2000 486DX2/50, 340
HD system new w/warranty $1095. CCl,
1-800-825-5042.

4 Floppy high density controllers 360-2.88
for XT or AT with cables $20. Teac 360K
floppy drives $10 ea. 5 for $45. 1.44M
Toshiba NEW $29. Call UTWE, 818-797-
2569 or FAX 818-797-0384.

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

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

RECORD EARTHQUAKES AT HOME!
Seismic recording system interfaces di-
rectly to your PC. Record and analyze
earthquakes thousands of miles away.
The Amateur Seismologist, 2155 Verdugo
Blvd #528N, Montrose, CA 91020.

PLOTTERS: HP 7580B 8-pen drafting plot-
ter (up to 24” x 48”), $1,475. ColorPro HP
7440A (8-pen, 8-1/2” x 117), $275. HP
7475A (6-pen, up to 11”7 x 17”), $275. HP
7550A (8-pen, up to 11" x 17”, with sheet
feeder), $650. Excellent condition, with
warranty. Pepper Systems, 214-353-0257.

WYSE GENICOM DEC used equipment
(11), WYSE Model WY-75 terminals (3),
Gericom Model 3310 Printers, DEC
PDP11/10, PDP11/34, CPUs, LA120 prin-
ter, VT52 monitors, RL0O2 drives and
disks, MDSI plotter, DSI tape reader,
puncher, teletype Model 43. 213-587-9125.

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 post-
paid. SMI, Box 5500-N, Lakeland, FL
33807.

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

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

SUBSCRIBE TO
NUTS & VOLTS.
CALL 1-800-783-4624
AND USE YOUR VISA/MC.

LIQUID CRYSTAL DISPLAYS

MONITORS

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

$79-9_s?4f§’m

Mfr. Toshiba TLX-1013-EO.
Unit is EL backit. Dim: 5" 1/16 Lx 4" 1116 H.
The built-in controller allows you to do text and graphics without
adding an additional controller card.

20 character x 16 line
capability.

Non-Enclosed TTL Enclosed

Comes with pinout. 12V at 1.4 Amp input. 9" Green BNC composite 115V/230V $69.00
Horizontal requency 15Khz. 12" White BNC composite 24V $79.00
Abifity to do 40 and 80 column.

e ek & White 8359 Mir.: Electrohome « For Very High Quality

9 Inch Amber $29.95 Medical & industrial Applications

12" Green or B/'W $19.95

5" COLOR MONITOR $69.%

« Flat Faceplate * 320 x 200 Dot * CGA & Hercules
*12VDC Operation * 15.75 KHz Horiz. Freq. » 60 Hz Vert. Sync. Freq.
Oplnﬁm(}otﬂuclm Standard Interface Connector

Alphanumerlc—-parallol interface
3 for x2

16x1..
20x2

9 Cail Included * Mig.: Samiran

20x
2x4
40x4

SV‘pow-misc" Bulth-IlOSLCOdmul

$5.00
E&u{vmm

Graphic and -lphanumorlo—urhl interface
Ske Mfr. Pric

640 x 480

[ CHARGE COUPLED DEVICES
haSas |[MATRIX TYPE

W ORIN "The Spy In
T rhe SKy™ $49.20

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

640 x 400 (backiit). Chip si 1o7 H) x 9.3 (V) mm?  Unit cell size 23. 13.4 (V)um?+
m"fgg e 2 (d'm( ):'-mrsw Part# 0 u&.”" i

X
286 x 128 4096 oloment CCD $29.00 | LINEAR TYPE |
?:3: m(m""' ,,,,,,,,,,,,,,,,,,,, 2048 oloement CCD $15.00 « 1728 element CCD $15.00

| LASER PRODUCTS |

HeNe Laser Head (10Mv max. autpu) TEMO0, 15.5° lng MPG:2EC $ 99 22
Laser Power Supply (forHeNetube)  $100.2

HACKER CORNER

CELL SITE TRANSCEIVER $99.00
These were for operation in an AMPS (Advanced Mobile Phone Servics) cell site. The 20

Y §20.8

Mwh-hm.w-hugmwnﬂduwdm
LASER DIODE (5mW) with coliimator $20.=
LASER DIODE: Sharp part#: £ T022MC
Smw ot 760 mode $10.8

nm, sngie Nanevens

designed
MHz bandwidth of the ¥ansceiver allows it to operate on all 666 channels allocated. The Yansmit channels are
870.030-889.980 MHz with the receive channels 45 MHz below hose irequencies. A digital synthesizer is utlized
1o generate the selected frequency. Each unit contains two receivers to demodulate voice and data
with a Receive Signal Sirength Indicator (RSSI) circuit o select the one with the best signal strength.The ¥ansmit
tor provides a 1.5 walt modulaled signal to drive an external power ampiifier. Channel selecfion is accomplished
with a 10 bit binary input via a connector on the badk panel. Other interface requirements for operation are 26 VDC

NETWORK |

IRMA BOARD 8 bit $99.2
Unks 3270 mainframe systems 1o 1BM PC
Proteon ProNet-4 Model pl347 Token Ring Board $79.2

16 bit o 4 o IEEE 802.2 and 802.5 compatible ® twisted pair ¢ interoperable
with IBM Token Ring network P‘ poe

Pos & BAR CODE
MAGNETIC CARD READER $25.%
lncpc;h.ldgm&'vo.zo character dot matrix display
P et s e rs e

HP bar code wand (HBCS 2300)........cc0c00e..$35.00

[ POWER SUPPLYS |

73 WATT SWITCHING $15.00 or 2 @ $25.00, (2) 4 pin power conneclors
anached * 115/230 Volit, Dim: 8.5" L x 4.5 W x 2" H » Output: +5V @ 2-9.75
A +12V@ 0-15A,-5V@0-04A,-12V@0-05A
68 WATT SWITCHING $12.00 or 2 for $20.00, 115/230 Volt,
Dim:55°Lx3.2°Wx1.7HOutput: SV@ 4 A, 12V @ 4A

L

and an 18.990 MHz rebrence frequency for the digital synthesizer. The units contain independent
bwdsbmuhm exciter, synthesizer, tunable ront end, and interface assembly (which includes power supplies
and voltage-controlied oscillaior). Service manual, schemalics and circult descriplions are available.

Proxim — Spread spectum RF Modem $99.00
mhmhnkulmlmmmhvnuwvhuud-lsznu&
hook-up with wireless (Radio y) gy. Each module combines the
fuucuonn of an RS-232 conpaub]o modem (or any other RS 232 device) and a
transmitter/receiver the 902-928 MHz band. Module uses a spread spectrum

ndnowhu-b les within lpddunddo-m uire a license. Indoor range
ible using standard 1/4 wave antenna. Units data rates up to

lO?KBuud (lu duj kx) ud uses multiple channels 10 allow lor moa-interfering
erlapping sy! format is 8 data u.up-nlyudl bit. Each unit
nqums nxply-lml-dmu A wide vi of confi| can be
accommodated memory Configuration
changes are su by menu driven, on-board soft Installation sch and

application details are available. Original cost on these units is around $600.

ero Werrninal

Flip up LCD display (9-16 VDC) * Can communicate with any

computer having RS 232 port » Can communicate with 22
anolher Mlcrolermlnll ® Use by itself as chcn‘onlc ;
* O P data RAM (32K) &%

anandcoRAM(“K)'(‘ pl buillin di e ll\d

Portable

set up capabilities. * Original i jon for POS 99 00
o display size 40x16 (256 x 128 pixels.) Dlmensiom 63" W, *
11"L, 2’H. (With LCD up height is 7.17) or 2 for $140.2

| MISCELLANEOUS Il

All in one 286 board $29.2

ADAPTEC 4070A (RLL) OR 4000A (MFM)
SCSI Controller, your choice $40.2
IBM 370 option XT and AT emulation boards 350 00

ludes: ¢ 286-12Mhz CPU (1 wak state) « Bulkt in IDE & floppy controlier * 80287 math
S L o 40 mary § haow RAM port +Up o 10 oy
mouse port * ver 4, ) support «
(256K or 1 Mb SIMMS) » Comes with 0K on board « Onboudvulw REALTI
CLOCK * Phoenix BIOS » Note: nmumww

A 23605 TEI.O Avc Torrlneo. GA aosos
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977 |

MWmunomrszooo ulmmmwmmwmmsmmwmmw
or VISA. No parsonal checks or COD's. CA residents add 8.25% sales tax. We are not responsible for

LA. lTochnical Info: (310) 784-5488  Fax: (310) 784-7590 | - typograp

orors. All handi ubpahpdwub.ﬂmadmmbom.&nlmubum(

OEM INQUIRIES WELCOME  spocia

g. Prices subject 1o change without notice. 20% resiocking fee for retumed orders..

Write in 194 on Reader Service Card.
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WEHAVEWHATYOU

Descramblers

Stealth 1000 $50
Stealth P-80 $65
TVI-3G $42
Mini TVT-3G $42
TNT $59
M-S0 $60
PIO+ $65
Refurbished SB-3 $15
Combination
SSA-TV86 $159
Converter/Descramblers B =
DPV-7XXX $219
BA-6310 $319
BA-6150 $299
400-3 DIC $69
450-3 DIC ' $79
BOSS | $200
(Replaces all SCIENTIFIC ATLANTA and PIONEER equipment)
BOSS I $210
(Replaces all TOCOM equipment, including wireless)
MERLIN | $220
(Replaces all JERROLD baseband equipment)
MERLIN Il $245

(Replaces all ZENITH PZ/PM equipment)

' All prices are for 10 pieces, subject
B ik ¥ JAMERICAN| bR A to change withgutI noti%e. 3goDme

MasterCard quantities may be limited. 30-Day

‘ m 3% B¢ Money Back (X:uarantee. One year

parts and labor warranty.

HIGHLANDER
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NTANDMORE !

Timeless Products $59 ;

TPI-550 PC
Parental Lockout
STD/HRC Switchable

Channel 3 Output
Available with Built-in Stealth $125

Panasonic $75

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

Novavision $199

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

NV 56 COMBO

Pioneer compatible.
Replaces all models 5000-6310.

Millenium 3 $59

Parental Lockout

| STD/HRC Switchable
J'l'rxm/se-.’c&?amg 0 Channel 3/4 Switchable Output
Replaces all models except baseband.
§V f5§ COMBQ With Volume Control - $89
Hpteasibd modele SxeRGscbel With Any Built-in Descrambler $CALL
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ou're an electronics
experimenter, you
have been building
projects from Nuts
& Volts Magazine
and various “project
mags" for some time. Most of
“your projects work — many
the first time you apply power.
But even if you're a seasoned
builder, you know that sooner
or later you are going to be
troubleshooting a project that
just doesn't test out. That's
when things can get tricky.

True, many project articles will
give you general troubleshooting
procedures to follow when your pro-
ject won't squawk, light up, or put out
the required voltages. But what's
really needed is a detailed, project-
specific troubleshooting plan, one
designed to take you step-by-step
through every possible contingency.
You need a project troubleshooting
tree.

How do you get such a tree? In
most cases, you'll have to "grow" it
yourself. Doing so has its advan-
tages. By designing your own trou-
bleshooting tree, you will get to know
your project's theory of operation
down to the last detail. Furthermore,
in the process you'll be creating a
blueprint that will hone your trou-
bleshooting skills for all the electron-
ic circuits to come.

In this article, we show you what
a project troubleshooting tree is,
explain why it is so useful, and dis-
cuss its basic elements. We then go
through the creation of a trou-
bleshooting tree for a power supply
project. At this point you should be
ready to give it a try yourself. But
first, we'll give you some “cultivating”
tips. Then we supply the schematic
and discuss the theory of operation
for a Three-Channel Color Organ
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Project. Your challenge is to create
its troubleshooting tree. We will print
a "solution" elsewhere in the maga-
zine.

Before You Plant the Seed

Before you plant the seed and
start cultivating a troubleshooting
tree for a just-completed project,
you'll want to spend a moment in
preliminary project inspection and
check-out. A moment spent now will
save much time in detailed trou-
bleshooting later on.

During inspection, look for three
things: correct component place-
ment, correct wiring, and correct sol-
dering.

The primary cause of project
failure is incorrect component place-
ment. Either the wrong component is
inserted in a given location, or a
polarized component is placed in the
right location, but inserted in the
wrong direction. Either condition
could result in project malfunction or
worse, total failure. Examine the cir-
cuit scrupulously; make sure all
components are positioned correctly.

The second most prevalent
cause of project failure is incorrect
wiring: missing connections, wrong
connections, and broken connec-
tions. The latter is a particularly
annoying problem, showing up fre-
quently in the form of hairline cracks
in the copper traces of printed circuit
boards. If you suspect a given trace,
check it with a continuity tester or an
ohmmeter.

A third and very critical check
requires you to inspect for poor sol-
der connections. Cold-solder joints
will prevent adequate contact
between component leads and wires
or PC board traces. Be sure all sol-
der connections are shiny rather
than dull gray. Resolder any that are
not.

After you have
completed these pre-
liminary inspections,
go ahead and turn
your project on. If you
suspect a malfunc-
tion, try using four of
your five senses to
check for the more
obvious problems.

By using the
senses of sight, hear-
ing, smell, and touch,
you can do a surpris-
ingly thorough check-
out of your project.
With sight, you can
see if a component
has fractured or
burned out. By listen-
ing, you can detect
unusual sounds, such
as crackling, high-
pitched wines, and
sizzling. With smell,
you can sniff for leaky
transformers or
capacitors, burning
coils, and searing
plastic from "cooking"
transistors and ICs.
And with the sense of
touch, you can feel
components that are
too hot or too cold. If
you can't keep your
finger on it, it's proba-
bly burned out; if it is
stone-cold, chances
are it's not drawing
any power.

At this point, after
you have completed
your preliminary
inspection and check-
out, it's time to consult
your project-specific
troubleshooting tree.
Let's see what such a
tree is, why it is so

by Ronald A. Reis
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Action block

Decision block

Start/finish block

Flow line

Feedback loop

Action

No

Start/finish

L1

Action

Yes




Tl
63V
A filament
F,
LA
PL,
S, A
SPST

Two, they present
such problems, or
faults, in a logical
sequence. If your
troubleshooting

+9V
o tree contains
E these two attribut-
es, it is most like-
i e ly drawn correctly
e ——B and will function
well as a trou-
3 bleshooting aid.
The trouble-
shooting tree con-

sists of the follow-
ing five elements

Points A-A = 120 V AC
Points B-B = 7-9 V AC
Points C-C =9 V DC

Point D to ground = 5 V DC
Point E to ground = 9 V DC

(Figure 1):

1. Action
Block. Rectan-
gular block in
which is stated an
action or actions
to be taken. It has

Check in order:
O LED polarity
O LED burnout

Check in order:
F,

Si
AC outlet
Line cord
T, primary
for 120 V
points A-A
Voltage at
points B-B
Voltage at
points C-C
G

G

ooooo

ag :a. O

Y
Check output
voltages:

O Point D
O PointE

Check:
0 v,
Wiring to:
O Point D
O Point E

Lt

( Finish )

useful, and what are its main ele-
ments.

Troubleshooting Tree Structure

A troubleshooting tree (also
known as a troubleshooting flow-
chart) is essentially a traditional
computer-type flowchart adapted to
take a project builder step-by-step
through every possible circuit prob-
lem. See Figure 3. When you have
worked your way through the various
procedures indicated, you should

wind up with a fully functioning pro-
ject.

A troubleshooting tree is an
invaluable troubleshooting tool
because it represents a logical
approach to finding the cause of cir-
cuit malfunctions. It is a process that
says, in effect: "Do this, and if it does
not correct the problem, do the next
thing on the list. Keep proceeding
until the problem is solved."
Troubleshooting trees always have
two properties. One, they present all
possible problems that can occur.

one input and one
output.

2. Decision Block. Diamond
block in which a yes/no question is
asked. It has one input and two out-
puts (yes or no).

3. Start/Finish Block. Elliptical
block in which is placed the word
"start" or “finish," as appropriate.

4. Flow Line. Line with an arrow
indicating the direction to be taken
between action and decision blocks.

5. Feedback Loops. Formed
with a flow line from a decision block
output (yes or no) to an action block
input.

Let's apply these elements to
the construction of a troubleshooting
tree for a power supply project.

The Troubleshooting Tree
ustrated

As the complete schematic of
Figure 2 shows, the power supply is
designed to provide a fully regulated
+5V and an unregulated +9 VDC.
Line cord PL1 couples the 120 VAC
from the wall socket, via fuse F1 and
switch S1, to the primary of trans-
former T1. The transformer steps
down the incoming voltage to
approximately 9 VAC. Diodes D1-D4
produce full-wave rectification. LED
D5, with its associated current-limit-
ing resistor R1, gives a visual indica-
tion when the circuit is turned on.
Capacitors C1 and C2 provide filter-
ing and transient suppression,
respectively. An LM7805 -5V regula-
tor, U1, ensures a steady +5V at out-
put D regardless of load conditions.

The troubleshooting tree for the
power supply project is shown in
Figure 3. Let's follow it from start to
finish.

After preliminary inspection and
check-out, we start and proceed to
the first decision block of the trou-
bleshooting tree. Here we are asked:
Does the LED light? If the answer is
yes, we proceed to another action
block, as indicated. There we are
told to check for correct output volt-
ages at points D and E. We then

advance to a second decision block
where we are asked: Are the output
voltages at D and E correct? If the
answer is yes, we head straight to
the finish block — the project works.
If the voltages are not correct, it is
onto a new action block where we
are instructed to check voltage regu-
lator U1 and the wiring to points D
and E. After each check, we loop
back to the earlier action block, as
indicated, and check for correct out-
put voltages again. Eventually, we
will get the proper voltages, break
out of the loop, and proceed to the
finish block.

If when we are first asked if the
LED is lit, the answer is no, we pro-
ceed to a different action block, as
indicated. Here we check for correct
LED polarity and to see if the LED is
burned out. Then it's forward to a
new decision block that asks us
again if the LED is lit. If it is, we pro-
ceed as delineated in the previous
paragraph. If the LED is still not light-
ing, we advance to a final action
block where we go through a series
of component and voltage checks, in
the order listed. After each check we
loop back to the question: Does the
LED light? Eventually the answer will
be yes, and we proceed onto the
section to the right, where we go
through the previously discussed
checks.

Cultivating Tips

Here are a half-dozen “cultivat-
ing," or design tips you will want to
consider when developing your own
project-specific troubleshooting tree:

One. Always start by determin-
ing exactly what your project is sup-
pose to do. Keep in mind, that can
often be more than one thing.

For example, our power supply
project is actually suppose to do two
things. One, it should turn on its LED
indicator, and two, it should deliver
+5V and +9VDC at points D and E,
respectively.

Two. You should have at least
as many decision blocks as you
have things for the project to do.
Looking at it another way, you will
have a question for each function
your project carries out. Again,
examining the power supply pro-
ject's troubleshooting tree we see
two distinct decision blocks. (One of
the three is actually repeated.) Thus
two things to do, two questions to
ask.

Three. Begin actual drawing
with a branch or branches that lead
as directly as possible to the finish,
and thus a working project.

Four. Place a decision block
immediately following the start ellipti-
cal block. Be optimistic, jump right
off asking if the project works.

Five. One of the outputs of a
decision block, usually the "no" out-
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put, often goes directly to an action
block, where various procedures are
taken to correct the problem.

Six. Keep in mind, creating a
troubleshooting tree is often a matter
of style. No two troubleshooting
trees for the same project are likely
to grow and branch in exactly the
same way. The tree, like a computer
program from which it derives its
concept, can be tight, with as little
detail as necessary, or open with
every step and action delineated.
Again, like a computer program,
some trees are simply more elegant
than others. That's okay. When you

design yours, just be sure the tree
presents all possible faults and that
they are shown in a logical
sequence. Elegance will come with
practice and experience.

Your Tree-Growing Challenge

Are you ready to try your hand at
growing a project-specific trou-
bleshooting tree? If so, simply pick a
project and go for it. Or, we'll choose
one for you. In Figure 4 we present
the schematic of a moderately com-
plex project — a Three-Channel
Color Organ.

The color organ is a project that

flashes three strings of Christmas
lights to the sound of music pro-
duced by a stereo system or FM
radio. Each string of lights responds
to a range of frequencies: bass,
midrange, and treble. When the
lights are placed behind a piece of
diffused plastic, the display can be
quite dramatic.

With regard to theory of opera-
tion, resistor R1 limits current to the
indicator bulb I1. The audio input sig-
nal, connected via jack J1, is cur-
rent-limited by resistor R2. This
resistor can be bypassed by slide
switch S2, applying the full audio
input signal to transformer T1. When

the audio source provides a high
input signal, S2 must be open; when
a low-level signal is present, S2 is
closed. T1 is used as a step-up
transformer to provide sufficient
audio levels to trigger SCRs 1, 2,
and 3. Potentiometers R3, R4, and
R5 are used as voltage dividers
allowing for variable adjustment of
the SCR trigger levels. Resistor R6
with capacitor C1 form a low-pass fil-
ter for frequencies below 500 Hz for
SCR1 gate drive. Components R7,
R8, C2, and C3 form a band-pass fil-
ter for frequencies between 500 and
3,000 Hz for SCR2 gate drive.
Finally, capacitor C4 and resistor R9
form a high-pass filter for frequen-
cies above 3,000 Hz for SCR3 gate
drive.

Now you're ready to "grow" the
project's troubleshooting tree. On
page 137, you will find a tree for the
Three-Channel Color Organ. It prob-
ably won't match yours exactly. And
| have no doubt that some of you will
come up with a better, or more ele-
gant, solution than what we will pro-
vide.

Regardless, the important point
is to give it a try. If you do, you'll be
on your way to greater circuit under-
standing and repair for all your pro-
jects to come. NV

Ronald A. Reis is the author
of six textbooks and numerous
articles on electronics. He can

be reached at 23052 Park
Dulce, Calabasas, CA 91302.
Telephone (818) 222-8439.

[#50 COMPUTER HARDWARE cont. |

HP60C WORM library mechanism, 88
disk capacity, 57.2Gb storage. SCSI Il
interface. Freight damaged $5,500 OBO.
619-632-9775.

MAXTOR 2.5” 250MB IDE, $125; SCSI
200MB 3.5 $125. Servo Track. 408-378-
1374.

CLOSING DATE
FOR NEXT ISSUE
MARCH 10TH

** QUALITY COMPUTER COMPONENTS **

COMPUTER SOFTWARE
60

MOTHERBOARD, UNIVERSAL 386/486
ISA $71. PCI cards, sound cards, fax/
modems 14.4 $58. 28.8 F/M $140. Send for
catalog. 1-800-366-0577.

CD-ROM SOFTWARE $4.00 per disc. No
gimmicks. For information send $12.95 to
Consumer Concepts, PO Box 281, 203
Washington Street, Salem, MA 01970-
6500.

WE STOCK IT ALL ....

PHONE : (803) 764-0474
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MOTHER BOARDS FLOPPY| e e e 0 SPECIALS eeee
3868X- 40 W/CPU v s $500| 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 P
VIDEO & IDE CONTROLLERS |PER SET!!l  32'BIT VESA IDE I/0 CARD
IDE & 1/O W/CABLES .......... S 1400| HARD | COMPLETE WITH CABLES & SOFTWARE
YE’ISI? (%ﬂ( l{)sﬁ 3111480 g% prives | ONLY .... § 249.00
1 MB VESA VIDEO .covvsssse s 9600 | 130 MB | 250 MB SAMSlLNG HARD DRIVE
14,ADD ON CARDS & MISC ~ PEACATE) 550 wg conno Tape DRivE
96/24 FAX/MODEM ...coonm s 38 00 $ 168- ONLY o000 s 389000
101 DELUXE KEYBOARD...$ 19.00 | 250 MB | AL PRO'I:EU&T: FAURLEL w‘rsle f::kﬁgcwnv
M{%gﬁ}v&l} K\({)ﬂ;f & LED. g ﬁgg SAMSUNG]| WE DO NOT CARRY ANY REFURB OR USED

B GOODS. CALL FOR OUR COMPLETE PRODUCT
14.4 FAX/MODEM ... $148.00 | $ 235. | LisT. DEALERS WELCOME - TERMS AVAILABLE.

ORY, COMPLETE & BAREBONE SYSTEMS

B W C COMPANY, INC,

DEALERS WELCOME ... TERMS AVAILABLE ... CALL FOR FREE PRICE LIST

FAX : (803) 824-0278

Write in 193 on Reader Service Card.

SOFTWARE: IBM shareware, public do-
main 5 1/4. Some 3-1/2, 50¢ each. Quantity
available. Jim, 213-870-4456.

SOFTWARE, ATARI, Apple, Genesis,
SNES, Colecovision. Catalog $1. Frank
Polosky, Box 9542, Pittsburgh, PA 15223.

| 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 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.

CPM DATA files converted to DOS. 173
CPM formats reaable. Your originals re-
turned unaltered. SASE for information.
Arman Publishing, Box 785, Ormond
Beach, Fl 32175. 904-673-5576, FAX: 904-
673-6560.

C64/128 HUNDREDS of public domain
shareware programs, ham radio, utilities,
games. Send SASE for catalog. RJR, 94
Hancock St., Malden, MA 02148.

r

* transistors
* diodes

* LEDs

* phone stull’
= resistors

* capacitors

* computer parts &
soltware

¢ terminals

* TV/VCR service

¥ no. CPS-2188, $19.95 each.

Call or write
for a catalog

Javanco

40,000 FT° OF
REAL BARGAINS:

* swilches & relays

We've slashed the price on an old favorite: used tested Televideo 925
terminals, excellent for use with serial packet radio TNCs. Our stock -

501 12th Ave S Nashville TN 37203 VISA/MasterCard/Discover
New Hours: 8:30a-5:30p M-F, 9a-1p Sat

* connectors * speakers

* tie-wraps * wire

* batterics * “old junk”

« fuses * equipment racks
* crystals * knobs & hardware

* circuit hoards
* subassemblies

« oscillators
* fans, meters

Orders Only: 1-800-528-2626
615 244-4444
BBS 244-4445 FAX 244-4446

Write in 192 on Reader Service Card.



USED BY CIA AND KGB

SWEEPING EQUIPMENT

FEAR OF DETECTION

NOISE OR VOLTAGE CHANGE

00 NOT DETECTABLE BY EVEN THE MOST ADVANCED TAP

[0 MONITOR CONVERSATIONS, FAXES AND DATA WITHOUT

O PLUG INTO ANY TELEPHONE LINE WITH NO CLICK, HUM,

O UNIVERSAL DIIIGN ALLOWS MONITORING WITH

UNDETECTABLE PHONE TAP

O SOPHISTICATED ULTRA HIGH IMPEDANCE CIRCUITRY AS

HE EL OR TAPE

0 COMPACT SIZE - BATTERY POWERED

O VOICE ACTIVATED TAPE RECORDER CONTROL

O DISGUISED AS "TELEPHONE LINE TESTER "

$109.95 VISA MC COD

Box 1242 Burlington CT 06013

F‘ 2
r Communications Products

=

(203) 485-0310

Write in 191 on Reader Service Card.

SIMPLY THE FINEST IBM SHAREWARE!
LATEST VERSIONS! PROMPT DELI-
VERY! DOLLAR SPECIALS! Free disk
catalog! Specify disk size. Kathleen Lew-
is, c/o PDUG, Box 720396N, San Diego,
CA 92172-0396.

PUBLISH IT! V1.2 is being liquidated at
$10 each (originally $199.95)! This is the
#1 Desktop Publisher for DOS! Easily
create your own newsletters, brochures,
etc. Send your address and $10 + $5
shipping to: PowerDisk, 6813 Lotus Way,
West Jordan, UT 84084.

CELTELS, CLONING, hacking, chemis-
try, non-mainstream technical topics on
disk. Check our prices first! Send stamp
for catalog. Peregrine Dynamics, 720
Portage Trail, Cuyahoga Falls, OH 44221.

LOW PRICES On CD-ROM Titles for IBM
and MAC! The best of the latest share-
ware programs for IBM at low disk pric-
es! For catalog, write or call: Disk Con-
nected, PO Box 18106, Asheville, NC
28814. Telephone: 1-800-673-3240.

UNION JACK’S©, AMPS CELLULAR, DI-
RECT PROGRAMMING SYSTEM, FOR
MOTOROLA BRICK, FLIP & BAG
PHONES. Program firmware to 9122s
without a loader phone, with loader
phone firmware to 9340s. (Loader phone,
Flip-Brick or Bag requires firmwares be-
low 9122.)) UNION JACK’S© complete
AMPS program includes backup service
& yearly updates UJMP-1 SOFTWARE
$199.95. COMBINATION OFFER: (SAVE
$29.95) COMPLETE REPROGRAMMING
SYSTEM *$399. Nothing extra to pur-
chase. Includes UNION JACK’'S© AMPS
SOFTWARE PROGRAM UJMP-1 $199, 3
TYPES LESS BUSTER’S, MOTOROLA
COMPATIBLE, COMPUTER PROGRAM-
MING CABLE HARDWARE SETS, 1-6PC-
CSFF FOR FLIP PHONES $99.95, 1-3PC-
CS689 FOR BRICK PHONE $99.95 and
1-3PC-CSBF FOR BAG PHONES $49.95.
*PRICES: Computer & Cellular loader
phone not included. UPS, COD, Cash,
2nd DAY AIR $12.00. Additional details,
Cable Sets, etc., SEE OUR ADVERTISE-
MENT (LESS BUSTER’S ELECTRONICS)
N&V AD CLASSIFICATION 115. TELE-
PHONE/FAX. CATALOG FREE. 702-642-
0325.

THE ULTIMATE LINUX DISTRIBUTION.
SLACKWARE PROFESSIONAL LINUX
2.1. Linux, a UNIX operating system, now
available on this 3 CD-ROM set, includes
GNU C/C + + compiler, X Windows,
TCPI/IP, sound card support and much,
much more. A wide selection of CD-ROM
drives supported. Complete with 570
page manual and 30 days technical sup-
port. Only $57.95. ALSO available LINUX
STARTER BUNDLE which includes
Slackware Professional or the Linux 2.1,
UNIX in a Nutshell handbook, and the
Essential System Administration hand-
book. All for only $84.95. To receive
Slackware Professional or the Linux Star-
ter Bundle, call and order with your
charge card or send $57.95 plus $8 S/H
for the Slackware Professional or $84.95
plus $10 S/H for the Linux Starter Bundle,
(CA residents add 7.5% tax) to: JUST
COMPUTERS! PO Box 751414, Petaluma,
CA 94975-1414. VISAIMC. Ph: 1-800-800-
1648.

FIX ANY PC Fast! Use DiagTech Soft-
ware to test all major hardware compo-
nents in your system. With DiagPost
ROMs Fix Dead PCs. All tests are dis-
played on your video screen. Bl-Tronix,
408-374-4518, POB 110233, Campbell, CA
95011-0233.

Freeze Pro
PhoneAlarm
AUTO-DIAL MONITORS

® Continuous Alarm Tone DialOut
Every 16 min. when Temp: lure

drops below 45°
® Remote Alarm, Status chegks ~
® Additinal input available fog fuel e
tank level monitor and water detector
® Operates during directional
outage on rotary and/or touch tone lines
® 1 year factory warranty 369 95
#PA-2 REG—PRICE99I5 L
Digital LCR

Hand Held Meter
Inductance .02mH - 200H
Capacitance .02 PF -
200pFd

Resistance .2Q - 20MQ
#LCR-GBO

==

NOW! oy,
s 342 00 3%5
Pinhole Camera

Requires 1/16" opening size.
®1-1/2"x1-1/2"x7/8" s}
® Power: 7.5-12VDC A
©3.8mm lens included

© High Resolution

© 380 lines res. ® .8 lux
#CVC50PH

139.%.

Metal Detector Wand by Garrett
#Super Scanner / Professional Grade

12V DC Power Supply 9.95

See In The Dark
#NV-100

Call For Other Styles
_BEG_PRICE-550-00
NOW!

3315007»

Light
Intensification

LL PHASE

VIDEO-SECURITY INC.
WHOLESALE VIDEO i

1-800-945-0909

Fax: 516-435-7494

MAIL ORDERS TO :
70 CAIN DR.

Write in 190 on Reader Service Card.

 everything
ever printed onscamermds. Bill
is a perfectionist who will help you
convert your scanner into precisely
what you've always wanted!

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

(heek's Scanner Modification Handbooks
Vol I: 160 pgs. Vol 2: 220 pgs, both large
Format € $79S.  Best Sellers for years!

Moyitor America Essevma
Federal/state/local frequencies,
with super detail. Everything
you need! 800+ pages, $24.95

'3camers & Secret Frequendes
Henry Eisenson's best seller. Novice to
gro it's MUST reading,. Highly praised
by the experts. 320 . 320 pages, 19.9
Eme necy Radio! Norm Schrein

Scanmng news as it haj
FUN! 214 pages, SFF
Television Gray Market
How they steal cable programming!
Eisenson, 160 pages, $23.75
Index Publishing Group, Inc. 15t book: $4 vh
3368 Govemor Dr, Ste 273N

San Diego, CA 92122 :
1-800-546-6707 - creditcards

DP5 & DPV5

DPV7 & DPBB7 (including R2 & V5 Models)
1 Wire Smart Board Available

CFT-2000 Series

1 Wire Smart Board Available

8500 Dual Module
8530 Dual Module
8535 Dual Module

8536 Dual Module
8550 Smart Board
8570 Smart Board

8580 Smart Board
8590 Smart Board
8600 Smart Board

GUARANTEED
PRICES
FROM
$14.95

ST-1000 thru ST-5612
IVEIASTER COVIPONENTS (B00) 233-0570

Write in 189 on Reader Service Card.
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Get the latest
technology in cable
converters and
descramblers

® Best prices
* Save on equipment rental fees :
e Quality merchandise by brand-name manufacturers
® Friendly personal service

® Thirty-day money back guarantee

® Al orders delivered fast and conveniently via

FedEx Economy Two-Day™ service MEB==1

VIO
-§BE

460 W. ROGER RD. #106, TUCSON, AZ 85705

“Write in 186 on Reader Service Card.

g for surplus lasers,
ave equipment/components lying around,
& faking up valuable warehouse space,

call us for an offer today !

T W TV ANDBIEIEY 1269 W. Pomona, Corona, Callforia 91720
M.‘ Wl (" (909) 278-0563 FAX (909) 278-4887
A AAAY 4* FAX-ON-DEMAND SYSTEM (909) 278-1225

gathering dust

GALL MOURIEREE

34 March 1995/Nuts & Volts Magazine

Write in 184 on Reader Service Card.

(GET YOUR CATALOG OF HUNDREDS OF)

Write in 185 on Reader Service Card.

SHAREWARE SALE. FREE CATALOG.
Great Prices, bonus disks, CD-ROMS, +
a free game on every disk catalog. Get
your copy today! DATA MATE, PO Box
2811, Ronkonkoma, NY 11779.

ESTATE PLANNING Software, legal
forms, power of attorney, etc. IBM PC
compatible. Send $1 for catalog to GD
Enterprises, PO Box 292705, Ft. Lauder-
dale, FL 33329-2705.

ENGINEERING PUBLIC DOMAIN SOFT-
WARE. For IBM PC’s and clones. Printed
circuit design, logic simulation, signal
processing, pspice models, and autocad
electronic symbols. Free catalog. Over
400 engineering programs. Sector Sys-
tems Company, Inc., 416 Ocean Ave.,

Marblehead, MA 01945. 617-639-2625.
SELECTED SHAREWARE (MSDOS): All
good. No disappointments. Many unique
& unusual programs. Lots of electronics
stuff. $1 disk. FREE CATALOG on disk.
Includes catalog of restricted books on
electronic surveillance, locksmithing,
weapons, cable phreaking, hacking, and
more: Mentor, Box 1549-N, Asbury Park,
NJ 07712.

IC |IC |IC Master

Inde | Adve |Selection Guide

Dire | Tech Eglqe'tion Index

igita
o |8~ | pigital signalProc
33 32 Microprocessor
Micro Development

$95 SUPPLY LIMITED. Way Below Distri-
butor Cost. The same famous 3 volume (9
pound!) reference sells for $190 every-
where else. This is not a price drop, it's a
Once-in-a-Lifetime deal. Don’t miss it!
The most comprehensive IC reference
available. Specifications and alternate
sources for 100,000 ICs of every kind.
Also, ask about EEM. Netcom 516-826-
1808 x6300, 8am-10pm EST, 7 days.
PC DOS 6.1 or DR DOS Ver 6.0 New!
Complete with factory shrink wrap with
hologram $15, 5 for $60. PC DOS 5.0 $10
or $75/15. Other Titles. Get the list on our
fax-back at 818-797-0384. Call 818-797-
2569 or FAX 818-797-0384.
SELECTED SHAREWARE (MSDOS): All
good. No disappointments. Many unique
& unusual programs. Lots of electronics
stuff. $1 disk. FREE CATALOG on disk.
Includes catalog of restricted books on
electronic surveillance, locksmithing,
weapons, cable phreaking, hacking and
more: Mentor, Box 1549-N, Asbury Park,
NJ 07712

PCB DESIGN software with schematic
capture, large updateable parts library,
autorouting; postscript, plotter, photo-
plotter, printer outputs, more; $9. Cross
assembler for 8051, 8048, and 6502, prom
compatible output, $4. Both for $12.
Specify disk size. Charles Santos, PO
Box 121191, Arlington, TX 76012.

e RN NN e rm vl EWONLVEN St

EMATH

‘ =B VEIERSI O

| |}
i

EMATH PRO electronic calculator utility.
Contains over 325 formulas for all fields
of electronic engineering. Solves for all
variables with unique solutions. Exten-
sive on-line help for every formula, includ-
ing text, data tables, diagrams, and refer-
ences. Units conversion and hardcopy
capability. IBM PC/XT/AT and hard disk
with 1.3M free space required. $29 plus
tax for CA residents. Specify disk size.
Send check to PROTOTECH, 5074 Pine
Tree Terrace, Campbell, CA 95008.

DOWNLOAD THOUSANDS of Shareware
programs by modem. 615-837-0342.

SAVE ON Shareware. Call 1-800-848-6974
for free catalog.

REPAIR SOLUTIONS. More than 15,000
VALUABLE, TIME SAVING, MONEY
MAKING REPAIRS for servicing TVs,
VCRs, CAMCORDERSSs & other electron-
ics, organized in an easy-to-use comput-
er program: The TIP REPAIR program.
PROFESSIONAL BOARD/COMPONENT
LEVEL REPAIRS. ADD your own tips.
PRINT tips. Owners of our COMPUTER-
IZED TIP PROGRAM say this is the BEST
technical tip program on the market
today. Works on ANY IBM compatible
computer with a hard drive. NEW VER-
SION works in DOS and WINDOWS.
Special introductory price for N/V read-
ers. Only $100!! (limited time only). Pre-
paid orders within the continental USA
are shipped FREE. (Price is for High
Density disks and prepayment with
check/money order. Call for double den-
sity disks, COD and shipping outside
continental USA.) FREE Demo! FREE
Phone call! Have your own tips? Ask
about our TIP EXCHANGE policy with
FREE Updates! Here’s your change to
own the amazing computerized TIP pro-
gram at this super low sale price. CALL
1-800-215-5081. HIGHER INTELLIGENCE
SOFTWARE, 60 Farmington Lane, Mel-
ville, NY 11747.




* NOVAPLEX

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

Announcing the Century—great performance at an incredible price!

l}enlurv

Introductory Offer! For a limited
time only, 10Hot price is only:

Panasonic & SA Converters

Panasonic TZPC 145 Converter
SA 8511-300 Converter

Units sold with wireless remote control & batteries
Features indude: parental control (Panasonic only), last
channel recall, fovorite channel memory, sleep fimer,
channel 2 or 3 available.

In quantities of 10 or more, $65

Also: Panasonic TZ - PC 175 Series Converter w/volume.
Topcases for Panasonic, SA and Jerrold (all models) also
available. Call for pricing and availability.

The New Century converter offers a number of powerful features:

© favorite channel memory
© hatteries included

© jumper cable included

® illustrated user manual
© |ED display

please place your orders soon—demand for the Century is high!

© parental control

® switched AC outlet

® sleep fimer

© remote control included
© quto/manual fine-tune

Gentury

POWER A CHANNEL ¥

Quality capacitors (1,000-lot price)

Capacitor Cost Capacitor Cost

1uF-80v 08 3.3uF - 50 06

100uF - 50V .10 33uf - 35V .06

channel 2 or 3; 10-lot prices 1000uF - 16V L) 330uF - 50V 14
1000uF - 50V .30 330uF - 63V .14

SA 8511 channel 3 $ 65 .22uF - 50V .06 4.7uF - 50V .07
22uF-50V 08 47uF - 50V . 08B

2200uF - 16V B2 47uF - 63V .08

B600uF -50V e 470uF -850 19

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

Pioneer 6300 Oval Bit $15.50
Jerrold-compatible bits
1/4" Female Bit $9.50
1/4" or 5/16" Bits 8.50
AVSAFE #4 round D series 14.50
TORX Bits

Tocom T-7 $3.95
Zenith  T-10,T-15 3.95
Pioneer T-20 3.95
SA T-20 3.95
Magnetic bit driver 475

Dozens of other items in stock!
Panasonic-compatible topcases with lenses

SA-compatible cases
Toggle switches
Batteries (9V, AA, AAA & more)

Novavision full-featured converter
Watch one channel and record another
using inVIEW technology $180

Millennium multi-option converter
Configure the various optional packages to
suit your specific needs $62

Novaplex R1000 Universal Remote

6-in-1 for TV, Cable, Satellite, VCR, Audio & More $11.50
Jerrold-compatible 400/450/550  5.75
CFT 2000 7.50

Scientific Atlanta-compatible
075 /175 875
475 with volume control 6:25
8600 with on-screen display 6:25

Zenith-compatible (all Z-TACs) 6.00
Panasonic-compatibles

120 /140 775
170 with volume control 8.75
Pioneer-compatible for 81 /82 7.00
Tocom-compatible (all models) 7.00

Call for quantity discounts!

from  $7.25 Kester Solder 44 Coresize from ~ $8.45/roll
from 5.5 Jumper cables (1, 3 & 6 ft.) from .60
from 5 Jermold-compatible bezels from 95
from 15 IC Socket/14 count (28-pin wire wrap) 1.19

Call for your free catalog! Call 1-800-644-NOVA today!

Call Toll-Free sam-6pm PST 800-644-6682

Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352
FAX: 818/504-6522 COD, MasterCard, Visa, Credit Terms

Panasonic™, Jerrold™, Zenith™, Tocom™, Pioneer™and Scientific Atlanta™ are trademarks of their respective corporations and are not affiliated with Novaplex, Inc.

Write in 183 on Reader Service Card.
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OSCILLOSCOPES & ACCESSORIES
TO 100 MHz

TEK 5440 50 MHz 4-Trace Oscilloscope &lstem wi(2)5A48, 5842 ..... $650.00
TEK 5A13N Differential C $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 display .. $400.00
TEK 7A18 75MHz Dual Trace Amplifier ..$100.00
TEK 7A22 1 MHz High CMRR DofhrentlalAmphﬁer .. $400.00
TEK 7B53A 100 MHz Dual Time Base .. = ... $200.00
TEK R7704 100 MHz Quad Trace $600.00
Rack O'scope System, w/(2)7A26,7B53A

TEK SC502 15 MHz Dual Trace Oscilloscope plug-in, TM500 series .. $375.00
ABOVE 100 MHz

TEK 7104 1 GHz Oscilloscope, wi7A29, 7A29-04, 7810, 7B15 ........ $5,000.00
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, 7B8! .. $1,100.00
TEK 7A24 400 MHz Dual Trace Amplifier .. $450.00
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 - .. $600.00
TEK 7B80 400 MHz Delayed Time Base .. ..$200.00
TEK 7B85 400 MHz Delta Delaying Time .. $250.00
TEK 7B87 400 MHz Time Base, with pretngger acquire clock (7864) $250.00
TEK 7B92A 500 MHz Dual Time Base .. 3 ... $450.00
STORAGE

TEK 5441 50 MHz 4-Trace Oscllloscope &stem wl(2)5A48 5842 ..... $850.00
TEK SC503 10 MHz Dual Trace .. .. $700.00

Storage Oscilloscope, TMSOO series
DIGITAL

TEK 2201 20 MHz Analog & Digital Oscilloscope, 20 MS/s .. $1,300.00

TEK 468 100 MHz Analog / 10 MS/s Digital Oscilloscope .. .. $1,500.00

TEK 7D20/R7603 P $1,300.00
Dlgmzerwlframe,wMHz 1~shctl70 MHz rep

SAMPLING

TEK 7854 400 MHz Waveform Processing frame, GPIB .................. $1,500.00

TEK 7811 ing Unit $450.00

TEK 7S14 1 GHz Dual Channel ing Unit $700.00

TEK 7T11 pling Sweep Unit $950.00

TEK R7603 1 GHz Dual Trace Sampling system, wi7S14 ................. $750.00

CALIBRATION

TEK SG503 Levelled Sine Wave Generator, ... $850.00
0.25-250 MHz, TM500 series

TEK TG501 Time Mark Generator, 1nS-5S, TM500 series ................ $750.00

WAVEFORM GENERATORS

FUNCTION

HP3310A 5 MHz Function $325.00
HP33108 5 MHz Function Generator, monocycle & burstoperation .... $425.00
SYNTEST SI-102 TTL Clock $150.00

Synthesizer, 0.1 Hz-16 MHz, 6 decade resol.
TEK DDS01 Digital Delay & Burst Gen., for function & pulse gen's ...... $375.00
TEK FG502 11MHz Function G TM500 series $
TEK FG504 40 MHz Function Generator, TM500 series
TEK RG501 Ramp Generator, TMS00 series .....
WAVETEK 132 2 MHz VCG / Noise Generator ..
WAVETEK 135 2MHz Lin/Log ...
Sweep/Function Generator, tone burst
WAVETEK 148 20 MHz Function Generator, AM/FM/PM modulation ..
WAVETEK 166 50 MHz Pulse/Function Generator ..

PULSE

2u
i
88

HP214B 10 MHz Pulse Generator, 50 /50 Ohms, auto duty cycle .. $2,250.00
HP8004A 10 MHz Pulse Generator, double pulse & offset ‘250.00
HP8005B 20 MHz Dual Output Pulse Generator $400.00
HP8012B 50 MHz Pulse Generator .................. $600.00
HPBOSOA/81A/82A/83A 300 MHz Word Generator ... $900.00
HP80BOA/91A/92A/2x93A 1 GHz Dual Channel Pulse ... $1,650.00
HPB0B0A/91A/92A/93A 1 GHz Single Channel Pulse Generator ... $1,400.00
HPB80B0A/91A/93A 1 GHz Clock Generator ....... §900.00
HP8082A 250 MHz Dual Output Pulse Generator . $1,400.00
PHILIPS PM5785B 125 MHz ... ... $1,100.00
Dual Output Pulse Gen., burst mode, 1nS Tr

TEK PG501 50 MHz Pulse Generator, TM500 series $300.00
TEK PG502 250 MHz Pulse Generator, Tr<1nS, TM500 series $700.00
TEK PG505 100 kHz Pulse Generator, 80V, TM500 series $275.00
WAVETEK 801 50 MHz Pulse Generator $550.00
PROGRAMMABLE

HP8165A Programmable Signal Source, 1 mHz-50MHz ................ $2,600.00
TEKAWGS5105 Arbitrary Waveform Generator, SOMS/s, 12 bits . $3,000.00
TEK AWG5105-opt.02 ... $4,250.00

Waveform Generator, dual channel opnon

WE BUY AND SELL

Inquiries 303-438-9662

* Fax 303-438-9685

Orders only 800-538-1493

530 Compton St., Unit

TEK PFG5505 Programmable 12 MHz Pulse/Function Generator ..
WAVETEK 278-0pt.02 12 MHz Programmable ................
Synthesized Function Gen., GPIB

VOLTAGE & CURRENT

VOLTMETERS

HP3457A 7-1/2 digit Voltmeter .......... .. $2,000.

KEITHLEY 181 6-1/2 digit Nanovdmmu, 10nVuns|tMty GPIB . . $1,500.

SOLARTRON 7150 5-1/2/ 6-1/2 digit Multimeter, GPIB . z =

TEK DM511-0pt.02 4-1/2 DigitDMM, ...
WIP6602 Temp. Probe; TMS00 (NEW/BOXED)

CALIBRATION

FLUKE 343A DC \ltage Calibrator, ........
0-1100V, 7 decades, 20 ppm acc.

FLUKE 752A DC Reference Divider ..........

VALHALLA 2703 AC Voltage Calibrator, ...
0-1200 VRMS, 10 Hz-100 kHz

VOLTAGE SOURCES

HP6114A Precision Dual Range Power SUpply, ............ccccoueevirinns
20V2A/40V1A

HP6115A Precision Dual Range Power SUpPIY, .................cco....cccoones $875.00
50V 0.8A/ 100V 0.4A

CURRENT METERS & SOURCES

HP428B DC Clip-on Milliameter, 1 mA-10Afs. ...

HP6177C DC Current Source, to 50V, S00mA ...

HP6181C DC Current Source, to 100V, 250 mA

HP6186C DC Current Source, to 300V, 100mA ..

KEITHLEY 224 Programmable Current Source, .....
5nA-101 mA, GPIB option

KEITHLEY 225 Curmrent Source, 1 nA-99.9mA,
10-100V compliance

KEITHLEY 642 Electrometer ...........

LEEDS & NORTHRUP 4360 Precision
Current Shunts, 15-500 Amp

TEK CT-5 High Current Transformer for P6021/A6302, to 1000A ........ $650.00

IMPEDANCE & COMPONENT TEST

LCR

. $1,275.00
$1,500.00

BALLANTINE 3205A 4 digit Micro-Ohmmeter .. $875.00
BOONTON 62AD 1MHz Inductance Meter, 2-2000 uH . $700.00
BOONTON 72BD 1 MHz Digital Capacitance Meter, 2-2000 pF $700.00
E.S.I. 296V 4-1/2 Digit LCR Bridge, 120 Hz & 1 kHz ... $850.00

GR 1666 DC Resistance Bridge, 1 micro-ohm - 100 kilbhms
GR 1689-M RLC Digibridge ...
HP4328A-001 Milliohmeter, 0. 001 1wohms 1 8 battefy optlon
HP4329A High Resistance Meter, .

500K ohm- 2x10E16 ohm, 10-1(X)W
HP4342A Q Meter, 22 kHz-70MHz, Q=5-1000 ..
MEGURO MQ-171VHF Q Meter, 20-230 MHz,

Q=10-500, freq. readout 100 Hz

STANDARDS
E S.I. RS-9259-Decade Resistor, 0.01 ohm-1.2 Megohm ...............

E.S.I. SR1010 Resistance Transfer Standards, 1 ohm-100 K/step .......
FLUKE 5450A Programmable Resistance Standard, 2 & 4 wire
GR 1409-SERIES Standard Mica Capacitors, 0.05% accuracy .
GR 1432- N5—DecadeRessstor to 11,111 ohms, 0.1 ohm res.

GR 1433-X 6-Decade Resnstor to 111 11, Ouhms 0.1 chmres.
HP16470B Stable Inductors, set of 4 .. b oy
LEEDS & NORTHRUP 4220-SERIES M|ll|ohm Shnchrds .......

CURVE TRACERS

TEK 577D1/177 Storage Curve Tracer, with standard test fixture ..... $2,250.00
TEK 7CT1N Curve Tracer, to 0.5W, 7000 series .. . $500.
TDR
TEK 1502-0pt.04 Time Domain Reflectometer, ................................ $2,250.00
0-2,000 feet, chart recorder
TEK 1503-opt.04 Time Domain Reflectometer, . $2,000.00
0-50,000 feet,chart recorder
POWER SUPPLIES
SINGLE OUTPUT
GLASSMAN PS/EG-05R06 5kV CV/CL Power Supply, to 6mA . $500.00
HP8002A-001 Programmable Power Supply, $875.00
0-50,000 feet,chart recorder
HP6023A Autoranging Power Supply, to 20V /30 A/ 240 Watts ..... $1,150.00
HP6038A Autoranging Power Supply, ....... .. . $1,750.00

0-60V/0-10A/ 240 W, HPIB
HP6206B Dual Range Power Supply, 30Vat 1A/60Vat0.5A........
HP6207B 160V at 200 mA CV/ICC Power Supply ...................
HP6259B-026 10V at S0A CV/CC Power Supply
HP6260B-027 10V at 100A CV/CC Power Supply ...
HP6261B-027 20V at 50 A CVICC Power Supply
HP6263B 20V at 10A CV/CC Power Supply

*C, Broomfield, Colorado 80020

HPE264B-011 20V @8 20 ACVICC .........oocoocvereerccvreonsace s sairecen $500.00
Power Supply, w/overvoitage crowbar
HP6266B 40V at 5A CV/CC Power Supply ..
HP6267B 40V at 10A CVICC Power Supply ..
HP6268B 40V at 30A CVICC Power Supply ..
HP6289A 40V at 1.5A CVICC Power Supply .
HP6296A 60V at 3A CV/CC Power Supply ......
HP8299A 100 V at 750 mA CV/CC Power Supply ..
HP6384A 4.0-5.5V at 8 A CV/CL Power Supply
HP6438B 60V at 5A CV/CC Power Supply ..
KEPCO JQE-36-15M 36 Vat 15SACV/ICC

MULTIPLE OUTPUT
HP6253A Dual Output 20V 3 A CV/CC Power Supply ...
HP6255A Dual Output 40V 1.5 A CV/CC Power Supply

MISCELLANEOUS

ACME PS2L-1000 Programmable Load, to 75V / 150A/ 1000 Watts ..
ELGAR 121B/401V AC Power Source, z . =

0-135V, 120W, 45 Hz-10 kH

HP59501A HPIB Isolated DAC/Power Supply Programmer .
HP8827A Bipolar Power Supply/Amplifier, to 100V, 500 mA.
KEPCO BOP 36-5M Bipolar Op Amp/Power Supply, to 36V, 5A ..
‘KIKUSUIPLZ-72W Programmable Load, 4-110V, 0-12A, 70 W max.

.. $400
. $550.00
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TIME & FREQUENC
UNIVERSAL COUNTERS

HP5316A 100 MHz/100 nS Universal Counter, HPIB

HP5316A-003 100MH2z/100 nS Universal Counter, ...
HPIB, 1.0GHz C-chan.

HPS5370B-001 100 MHz Univ. Time Int. Counter, ....................c.cc.....
20 pS single shot, OCXO

HPE1420A-010,030 VXI card 200MHZ/2 nSUNIV. ......cc.ccooconinnn.
Counter, TCXO& 2.5GHz C-ch

RACAL-DANA 1992-04E,55 100MH2/10nS UNiV. ......cooovviviiinnins
Counter, 1.3GHz C-ch., OCXO, GPIB

TEK 7D15 225 MHz Universal Counter/Timer, 7000 series

TEK DC5004 Programmable 100 MHz/100nS
Counter/Timer, TM5000 series

TEK DC5008-0pt.01 P
135 MHz Univ. Counter/Timer, TCXO msooo

TEK DC5010 350 MH2/3.125 nS Univ. Counter, TMS000 series ...

TEK DC503A 125 MHz Universal Counter/Timer, TM500 series ..........

TEK DC509 135 MHz High Resoluti
Universal Counter/Timer, TMS00
FREQUENCY COUNTERS
EIP 545-0pt.05,08 18 GHz Frequency Counter, OCXOand GPIB ... $1,875.00
FLUKE 7220A-0pt. 111 1.3 GHz Cof ications ..... .. $650.00

Counter, TCXO option

HPS5305B/5300B-001 1.3 GHz Counter Package ................................ $450.00
w/TCXO ref., high res. audio

HP5340A-001,006 18 GHz Frequency COunter, ....................c..... $1,900.00
OCXO, +39 dBm limiter

HP5340A-001,011 18 GHz Frequency Counte, ............................... $1,900.00
OCXO reference, HPIB

HP5342A-01,04,05,11 24 GHz Frequency Counter, ................. ...... $3,900.00

OCXO, DAC, and HPIB
HP5345/5355/5356A-006 Pulsed/CW Frequency ... $3,500.00

Counter, 0.4-18.0GHz, 75 nS pulse
SYSTRON-DONNER 6054B 24 GHz Frequency Counter ..............
SYSTRON-DONNER 6054B-0pt.0526 26.5GHz .............

Frequency Counter, GPIB
TEK 7D14 525 MHz Frequency Counter, 7000 series
TEK DC502 550 MHz Frequency Counter, TM500 series .
TEK DC504 80 MHz Frequency Counter ..

STANDARDS

AUSTRON 1250A Crystal Frequency Standard, ............c.c.....cc.......... $900.00
0.1/ 1.0/ 5.0MHz, AC/batt

HPS087A-031 DistribUtion AMP., ...............ocrrvrrrmereennnreeseossneseceneseos $1,800.00

0.1/1.0/5.0 MHz x 4 channels each

AUDIO & BASEBAND

SPECTRUM ANALYERS

HP3580A-002 Spectrum Analyzer, 5 Hz-50kHZ, ................c.cc.oc...... $1,850.00
1Hzres., bal. input

HP3581A Wave Analyzer, 15 Hz-50 kHz

HP3586C Selective Level Meter, 50 Hz-32.

HP8556A LF Section, 20 Hz-300 kHz ...

TEK 7L5-0pt.25/7603 Spectrum Analyzer, .
20 Hz-5MHz, witracking gen., display

DISTORTION ANALYZERS

HP334A Distortion Analyzer, 5 Hz-600 kHz, -60 dB, auto nulling .

HP339A Distortion Analyzer, bunn-m low distortionosc. ...........

TEK DA4084 F
Analyzer, 0. 0025% THD, wlframe
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90 DAY WARRANTY PARTS AND LABOR -

TEST EQUIPMENT WANTED CALL OR FAXLIST -

10 DAY INSPECTION
OPEN ACCOUNTS

RMS VOLTMETERS

FLUKE 8920A True RMS Voltmeter, 180 uV-700V, 10 Hz-20MHz ...... $700. oo
HP3400A RMS Vottmeter, 10 Hz-10MHz ........................ . $250
HP400FL AC Voltmeter, 100 uV-300V f.s., 20 Hz-4 MHz 5 3200.00

OSCILLATORS

FLUKE 6011A Synthesized Signal Gen., ..................ccoccvrsrrrrccer. $1,200.00
10 Hz-11 MHz, 10 Hz res.
HP200A Sine/Square Wave Generator, .....................cccooocvvvvererennennnn. $229.00

4 Hz-2 MHz, 5VRMS max.
HP3335A Synthesizer/Level Generator, 200 Hz-80 MHz .

. $3,250.00
.00

HP4204A Synthesizer, 10 Hz-1 MHz, 1 mV-30V/600 Oh -$350
HP652A Test Oscillator, 10 Hz-10MHz .. . $300.00
ROCKLAND 5100 Synthesizer, 1 mHz-1.999999999 MHz $400.
FILTERS, MISCELLANEOUS

KROHN-HITE 3202 Dual High-Pass/LOW-PaSS ............cc.coiocosvurs $600.00

Filter, 20 Hz-2 MHz, 24 dB/oct
KROHN-HITE 3342 Dual HP/LPFilter,
0.001 Hz-99.9 kHz, 48 dB/octave ...
KROHN-HITE 3343 Dual HP/LPFilter, .
0.01 Hz-99.9 kHz, 48 dB/octave
PAR. 189 Filter/Amplifier, 0.1 Hz-110 kHz, variable Q & gain ...
TEK AMS02 Differential Amplifier, 0.1 Hz-1 MHz, TMS00 series .
WAVETEK/ROCKLAND 752A-002 Dual LowPass .................
Filter, 1 Hz-100 kHz, 115 dBloctave, GPIB

RF & MICROWAVE

SPECTRUM ANALYZERS
HP11517A/18A/19A/20A Harmonic Mixer,
12.4-40.0 GHz, for 8555A, 8565A
HP 11970U WR 19 Harmonic Mixer, 40-60 GHz ... \
HP5371AModulation Domain Analyzer, 125 mHz 500 MHz
HP8406A Comb Generator, 1/10/100 MHz increments, to 5 GHz
HP8443A Tracking Generator, 0.1-110MHz, LED display ..........
HP8444A Tracking Generator, 0.1-1300 MHz, for 85548 .
HP8444A-059 Tracking Generator, 0.5-1500MHz, ......
for 8554,8568 etc.
HP8552B IF Section ..
HP8553B RF Section, 1 kHz 110MHz
HP8554B RF Section, 0.1-1250 MHz ..
HP8554B/8552B/141T Spectrum Analyze!
100 kHz-1250 MHz, 100 Hz resolution
HP8555A RF Section, 0.01-18 GHz
HP8555A/8552B/141T Spectrum Analyzer ..
System, 10 MHz-18 GHz, 100 Hzres.
HP8558B/181TR Spectrum Analyzer, 0.1-1500MHz, ..................... $2,250.00
1 kHz res., widisplay
HP8559A/181TR Spectrum Analyzer, 0.01-21 GHz,
1 kHz res., w/display
TEK 496P Spectrum Analyzer, 1 kHz-1.8 GHz, ..........ccoccnmininnnns
30 Hzres., GPIB
TEK 7L18/7603 Spectrum Analyzer, 1.5-18.0 GHz,
30 Hz res., w/display
TEK TR503 Tracking Generator, 0.1-1800 MHz, for 492/4/5/6 .........

NETWORK ANALYZERS

HP 11665B Modulator, 0.15-18.0 GHz, for use with 8755/6/7 ...

HP8407A/8412A/8601A Network Analyzer, ... é
100 kHz-110 MHz, wnhsweepgensmtor

HP85020A Directional Bridge, 0.01-4.3GH2, .........ccccovvvicniviicrnicinnns
N(f), for 8755/6/7

HP85021A Directional Bridge, 0.01-18.0GHz,
APC?7, for 8755/6/7

HP85021C Directional Bridge, 0.01-18.0GHz, N(f), ..............ccc0..cn.
for 8755/6/7

HP85050D APC7 Calibration Kit, for 8510 series

HP8755C/11666A-02/181T Scalar Network An. w/dir. bridge,
10MHz-18 GHz & frame

NARDA 7000A/7202/72( i .
Multimeter System: scalar analysis O 8 GHz

WILTRON 560/ 3x-7S50 Scalar rk Analyzer,
wi3detectors, 0.01-18.5 GHz

WILTRON 560/ 560-98K50 Scalar Network Analyzer, ..................... $2,950.00
WIVSWR Autotester 0.01-40 GHz

SIGNAL GENERATORS

BOONTON 1020 Synthesized Signal Gen., ........................ccccnns
0.15-540MHz, GPIB

BOONTON 102C Signal Generator, 0.45-520 MHz, AM, FM ..

COMSTRON FS-2000-4 Syr :

10 MHz-4 GHz, 1 uS speed, -140 dBc noise
FLUKE 60S0A/AN Synthesized Signal Gen., $2,000.00

10 kHz-520 MHz, 10 Hz res,GPIB
GIGATRONICS 875/86 Levelled MUiplier, ......................c.o.....ccc.... $8,000.00

26.5-40.08& 50.0-75.0 GHz outputs
HP85100V Fi Mut, ....

10-15 GHz in / 50-75 GHz out >0 dBm
HP8614A Signal Generator, 0.8-2.4 GHz, AM, FM, Pulse ..
HP8654A Signal Generator, 10-520MHz, .

metered AM/ unmetered FM
HP86601A RF Plug-in, 10 kHz-110 MHz, for 8660 series ...
HP8660C/86602B/86633B Synthesized Signal Generator, .

1-1300MHz, AM, FM, HPIB
HP8660C/86603A-002/34A Synthesized Sig. Gen., .............cc....c.

1-2600 MHz, phase mod. to 10 MHz
HP8683B Signal Generator, 2.3-6.5GHz, AM, WBFM, Pulse ..........
HP8684B Signal Generator, 5.4-12.5 GHz, AM, WBFM, Puise ..
ROHDE & SCHWARTZ SMK Signal Gen

10 Hz-140 MHz, -130 dBc/20 kHz phase noise

WILTRON 6742A Synthesizer/Sweep Generator, ........................... $9,000.00
18.0-26.5& 26.5-40.0 GHz

SWEEP GENERATORS

EIP 928-0pt.9201 SweepGen., 1.0-18.6GHz, ..........cc...ccoevrvrrennnrnn . $4,000.00

step atten.,power sweep, GPIB
HP8601A Generator/Sweeper, 0.1-110 MHz, +20 dBm levelled .
HP8620C Sweep Oscillator Frame ...
HP8620C-011 Sweep Oscillator Frame HP!B programmab!e
HP86210A RF Plug-In, 3-350 MHz, +13 dBm levelled ..
HP86220A RF Plug-in, 10-1300 MHz, +10dBm Ievelled 5
HP86222A RF Plug-In, 0.01-2.4 GHz, +13dBm levelled .
HP86222A-002 RF Plug-in, 10-2400MHz, ...
70 dB step attenuator
HP86222B-002 RF Plug-in, 10-2400MHZ, ..........cc.occooivuiiimniiinninnns
crystal markers, 0-70 dB atten
HP86235A RF Plug-in, 1.7-4.3 GHz, +16 dBm unlevelled ..
HP86240A RF Plug-in, 2.0-8.4 GHz, +16 dBm unlevelled ..
HP86241A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled .
HP86242D-004,008 RF Plug-In, 5.9-9.0 GHz, +10 dBm levelled
HP86260A RF Plug-in, 12.0-18.0 GHz, +10 dBm unlevelled ..
HP86290A RF Plug-in, 2.0-18.0 GHz, +7 dBm levelled ...
HP86290B RF Plug-In, 2.0-18.6 GHz, +10 dBm levelled
WAVETEK 1067 Sweep Generator, .
1-400 MHz, +10dBm, 75 ohms
WAVETEK 2001 Sweep Generator, ..
1-1400 MHz in three overlapping bands
WAVETEK 954 Signal/Sweep Generator, .
3.7-7.6 GHz, +7 dBm unlevelled
WAVETEK 962 Sweep Generator, 1.0-40GHZ, . ........ccocoovviivicinnnn
markers, +12 dBm univid
WAVETEK/MARCONI 8910 Programmable .............ccccooeniirarnnnens
Sweep Generator, 2-20 GHz, +10dBm, GPIB

POWER METERS

BOONTON 42B/41-4B Analog Power Meter, ............. TR T $475.00
with 1 MHz-12.4 GHz sensor

BOONTON 42B/41-4E Analog PowerMeter, .......................coooveree. $650.00

with 1 MHz-18 GHz sensor

BOONTON 42B/42A-S3 Analog PowerMeter, .........................c........... $3195.00
with 1 MHz-8.4 GHz N(f) sensor
GENERAL MICROWAVE 476/4240A Power Meter & Sensor, ............. $375.00

0.01-18 GHz, -35to +10dBm
HP11683A Range Calibrator, for HP 435/6/7/8
HP432A/478A Power Meter, 0.01-10 GHz, .
-20dBmto +10dBm F.S
HP432C Power Meter, T0UW-10 MW, ...........cccooooviiomeunnricrericriienians
autoranging, digital display
HP435A/8481A Power Meter, 10 MHz-18 GHz, -30to +20 dBm .
HP435A/8482A Power Meter, 0.1-4200 MHz, -30 to +20 dBm
HP435A/8482H Power Meter, 0.1-4200MHz, -15to +34 dBm
HP435A/8484A Power Meter, 10 MHz-18 GHz, -70to -20dBm ..
HPK486A WR42 Thermistor Mount,
18.0-26.5 GHz, for 432 series
HPQ8486A Power Sensor, 33.0-50.0 GHz, WR22 waveguide ........
HPR486A WR28 Thermistor Mount, 26.5-40.0 GHz, for 432 series ...
WAVETEK 1034A Portable Analog Power Meter, 1 MHz-18 GHz ........ $375.

RF MILLIVOLTMETERS

BOONTON 9200A-01 RF Millivoltmeter, 10 kHz-1.2 GHz, GPIB..

MILLIVAC MV-723BBRS RF Millivoltmeter, ................ y
10 kHz-1.2 GHz, 1 mV-30V

RACAL 9303 TRMS LEVEIMELEX, ................ooovmereinrinneivissssrinss i $875.00
10 kHz-2 GHz, -77 to +23 dBm, GPIB

AMPLIFIERS, MISCELLANEOUS

AILTECH 7616 Noise Source, 1.0-12.4 GHz, N(m) 15dBENR .......... $375.00

AILTECH 7618E Noise Source, ..... .. $675.00
10MHz-18 GHz, SMA(m), 15 dBENR

BOONTON 82AD FM/AM Modulation Meter, 10-1300 MHz . $1,000.00

ENI 600L Amplifier, 24 dB, 0.8-1020 MHz, 150 mW ... . ‘450.00

ENIA150 Amplifier, 55 dB, 0.3-35.0 MHz, 150 Watts .. $2,000.00

ENIA300 Amplifier, 55 dB, 0.3-35.0 MHz, 300 Watts .. .. $3,500.00

HP11715A Modulation Source $1,250.00

HP8447F-H64 Dual Amp., 9 kHz-50MH2/ 28 dBG........................... $1,100.00
&0.1-1300 MHz/ 25 dBG

LOGIMETRICS A300/L TWT AMPIfier, ..............ooooovverevecrcrrnccnrennen. $92,200.00
20 Watts, 1.0-2.0 GHz, gain >30dB

M.P.D. LAB2-1020-2A Amplifier, 34 dB, 1.0-2.0GHz, 2Watts ......... $1,000.00

M.PD. LAB2-110-1E Amplifier, 30 dB, 100-1000 MHz, 1 Watt 2 ‘700.00

M.P.D. LAB2-714-3A Amplifier, 34 dB, 0.7-1.4 GHz, 3Watts ..
MAURY MICROWAVE MT7118A Cryogenic ...
Noise Source, liquid nitrogen, DC-18 GHz,APC7
MICROWAVE SEMI.CORP. MC5112 Noise SOUrCe, ................cccccceens

25.5dB ENR, 1.0-12.4 GHz, N(m), +28 VDC

COAXIAL & WAVEGUIDE

ANZAC MDC-171 Mixer, RFILO=4-18 GHZ, ..........ccoocc.cocormrersrrccrsrrs $135.00
LO +7 dBm, IF=DC-4 GHz, SMA

FXR/MICROLAB U164AF WR28 Direct Reading ............................ $1,000.00
Attenuator, 0-50 dB, 26.5-40.0 GHz

GR 874-LTL Constant 8. $450.00
Trombone Line, 0-44 cm, DC-2 GHz

GR 900-LB Precision Slotted Line, 0.3-85GHz, ...........cc.o..coooovrecnnnn. $450.00
50 Ohms 0.1% tol

GR 900-Q GR900 14mm ies Ad .. $125.00

HP11691D Directional Coupler, 22 dB, 2-18GHz ...... .. $500.

HP11692D Dual Directional Coupler, 22 dB, 2-18 GHz .. $900.

HP33330D Detector, 0.01-33.0 GHz, APC3.5(m)/SMC(f) .. $275.00

HP764D Dual Directional Coupler, 20 dB, 215-450 MHz . 150.00

HP767D Dual Directional Coupler, 20dB, 1.9-4.1 GHz ... 150.00

Write in 167 on Reader Service Card.

HP778D-011 Dual Directional Coupler, 20 dB, 100-2000 MHz
HP779D Directional Coupler, 20dB, 1.7-124GHz .................
HP8472A Crystal Detector, 10 MHz-18 GHz, neg. pol., SMA(m)
HP8495D Step Attenuator, 0-70 dB, DC-26.5 GHz, APC3. 5(M) Y
HP8497K-004 Programmable Attenuator, ..
0-90dB, DC-26.5 GHz, APC3.5

HP90BA Coaxial Sliding Load, 1.8-18.0GHZ, .............ccccees cvevrrrn. $300.00
APCT7/N(m)/N(f)

HPS09C-013 Precision Termination, DC-2 GHZ, ............c..coccccoorvvrir. $150.00
SWR<1.01, N(f)

HPK532AWR42 Frequency Meter, 18.0-26.5GHz .
HPK752D WR42 Directional Coupler, 20dB, ..
18.0-26.5GHz
HPQS532AWR22 Frequency Meter, 33.0-500GHz ....
HPR532A WR28 Frequency Meter, 26.5-40.0 GHz
HPR752C WR28 Directional Coupler,
10dB, 26.5-40.0 GHz

HUGHES 45111H-2000 WR28 Isolator, 25 dB, 26.5-40.0GHz ........... $450.00

HUGHES 45321H-2306 Directional .. ; — [ X
Coupler, 6dB, 26.5-40.0 GHz

KRYTAR202020016 Directional Det., .......................c.ccooesmmemersricsnnsanes $200.00
2-20 GHz, SMA(f/m)/SMC(f), 10 W/uW

MITEQ AMP-1269 Amplifier, 30 AB GaiN, .................ccooovvcromreoerroerreres $175.00

700-1200 MHz, 1 Watt, 24V S500mA
NARDA 26298 20 dB Attenuator, 150 Watts, DC-1 GHz, N(ff)
NARDA 3000-SERIES Directional Couplers .......................
NARDA 3090-SERIES Precision High Directivity Couplers
NARDA 4000-SERIES SMA Miniature Directional Couplers
NARDA 4203-6 Directional Coupler, 6 dB, 2-18 GHz, SMA(f//) .
NARDA 4426-4 4-Way Power Divider, 0.5-18 GHz, SMA(f) ...
NARDA 5070-SERIES Precision Couplers
NARDA 765-20 20 dB Attenuator, 50 Watts, DC-5 GHz, N(m#) ..
NARDA 768-30 30 dB Attenuator, 20 Watts, DC-11 GHz, N(m/)
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz
OMNI-SPECTRA 2025-6008-20 Directional .

Coupler, 20 dB, 10-40 GHz, 3mm

PASSIVE MW. RHG-1003WR2B ISOIRHOT, .................cococmmicssiirs: $250.00
20 dB, 26.5-40.0 GHz, loss <1 dB
PRD/HARRIS K-101F 1 WR42 Prec. Rotary Vane Atten., ................ $1,200.00

0-50dB, 18.0-26.5GHz
RLC AV-70124-R Level Set Attenuator,
0-20dB, 7.0-12.4 GHz, SMA(ff)
TRGAS510 WR28 Precision Rotary Vane Atten., ................o.ocoeeenn.
0-50dB, 26.5-40 GHz
TRGBS51 WR22 Frequency Meter, 33.0-50.0GHz ...
TRGV551 WR15 Frequency Meter, 50.0-75.0GHz ...
TRGV561-20 WR15 Di Coupler, .
20dB, 50-75 GHz, 20 dB dir.
WEINSCHEL 1515 Power Divider, DC-18 GHz, SMA(f/ff) .
WEINSCHEL 1579 Power Divider, DC-26.5GHz, ..........
APC3.5(fff/f) *“NEW*

WEINSCHEL 3200-1 Programmable Step Atten., ..............c....cc...c.....
0-127 dB, DC-2 GHz, SMA *NEW*
WEINSCHEL 49-6-34 6 dB Attenuator, ...

150 Watts, DC-8 GHz, N(f/m)
WILTRON 97SF50-1 Directional Bridge, .............cccccocivimmmmmnicinniins
10 MHz-18 GHz, SMA(f), 38 dB dir.

LOGIC

HP5004A Signature A
HP5005A Signature M
HPS5005B Signature Multimeter, TTLICMOSIECL HPIB.
HP8170A-002 Logic Pattern Generator, ..

2 MB/s, address driver option
TEK 1240/(2x)D2 Logic Analyzer, w/(36) 50 MHz channels ...

COMMUNICATIONS

HP28687A LAN Wire Test Instrument, for 25 paircable ......................
HP3551A ission Test Set ..
HP4935A Transmission Test Set, 20 Hz-110 kHz
HP59401A HPIB Bus Analyzer ...
TEK 1410R-0opt.04 NTSC Test Sugnal Gen wl
SPG2,TSG1,TSP1,TSG3,TSG5,TSG6
TEK 1411R-0pt.04 PAL Test Gen. ...
wiSPG12,TSG11,TSP11,TSG13,TSG15,TSG1
TEK 144 NTSC Test Signal Generator ..
TEK 147ANTSC Test Signal Gonerabr wnh r\onse mn slgnal
TEK 1485R Dual Standard Waveform Monitor, NTSC & PAL
TEK 521A PAL Vectorscope ......
WANDEL & GOLTERMANN RM-4 Radiolink ..
Measuring Set, 70 MHz

MISCELLANEOUS

FLUKE 2190A/2300A/1120A 10-Chan. Scanning ...............c.. v.cooveeene.
Thermometer, types J. K. T.R,C, GPIB
FLUKE 2190A/Y2003/Y2001 Temperature Calibration System ..
HPS58307A HPIB VHF Switch ..........
PAR. 5205-94,95,96,98 Lock-In Amp,
20 Hz-20 kHz, int. osc., linlog, GPIB
PA.R. 5206 Two-Phase Lock-In Amplifier, 2 Hz-200 kHz ...
TEK J16/J6523 Photometer, with Spot Luminance Probe .. -
TEK TM5006 5000-series 6-slot Programmable ................c............... $600.00
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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What’s the easiest way to get Radio Active?

Dial 1 800 445
TRIDBN

7117

yzer 1-1300MHz
$469.00

These are a few of our products and price values
for more information dial toll free to talk, fax or get
instant specs & info. from our fax back service.

Toll Free, 24 Hours! For orders,
tech support, inbound fax and
Fax Facts Instant catalog sheet ser-
vice. Computer BBS Modem &
Fax/Modem,317-579-2045.
International Fax: en Espanol, en
Francais, und auf Deutsch, or just
in plain English t0:317-849-8794.
Instant info toll free via Fax, Dial
1 800 445 7717 from your fax.

COMMUNICATIONS
10707 E. 106th St.
Fishers, IN 46038

Write in 182 on Reader Service Card.

Service & Support hours: Mon.-Fri.
9AM to 6PM, Sat. 10-4 EST.
Mastercard, Visa, Checks,
Approved P.O.'s & COD (add $5.50)
& AMEX, Discover. Prices, specs
and avallability subject to change.
Flat rate ground shipping and han-
dling charge only $6.95 per unit.
Express Air only $9.95 , for most
units, to most locations.

[#60 COMPUTER SOFTWARE cont. |

COMMODORE 64 Ham Programs. 8 disk
sides, over 200 Ham programs, $16.95.
32¢ stamp gets unusual software catalog
of utilities, games, adult, British disks.
Home-Spun Software, Box 1064-H, Es-
tero, FL 33928.

CP/M SOFTWARE also Amstrad PCW
software and hardware. 3", 8” and hard
sectored disks. Send $2 for catalog,
SASE for free flyer. Specify computer.
Elliam Associates, PO Box 2664, Atas-
cadero, CA 93423. 805-466-8440.

HOT DEAL! CD-ROMS with over 1.2
gigabytes of retail software demos and
full running versions (needs unlock
codes. For IBM/MS-DOS/Windows. Send
$39.95 money order to: ACN, POB
232673, Anchorage, AK 99523-2673. 907-
349-7116.

JOKER’S WILD, CD-ROM. The Gambler’s
Dream. Over 125 ready-to-run gambling
programs, with book. Includes Poker,
Slots, Keno, Lottery, etc. Send $19.95 to:
Compustuff, 2759 Medina Rd., Medina,
OH 44256. MC/VISA/DISC/AMEX 216-725-
7729. Dealer pricing available.

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

CD-ROM COLLECTORS QUEST! If you're
hooked, take heart. Now there’s a way to
satisfy your addiction without spending
gargantuan quantities of time and mon-
ey. Join with fellow addicts in a CD-ROM
Users Group buying consortium that
even your wife will tolerate. Here’s how it
works: First you order the membership
starter pack for $99. It contains more
information about the program plus TEN
CD-ROM discs (Mention N&V to get 20).
Then, check out the descriptions of the
most recent bundles we've done. If you
like what you see, call and establish a
standing order for future sampler bun-
dles with your credit card. Our subscrip-
tion service delivers an exciting bundle of
more than ten new PC discs every six
weeks for a budget friendly $100 fee.
We've been doing it for three years, so we
know the ropes. Every sampler bundle is
spectacular, guaranteed. Fred, 805-965-
0265, 805-965-5415 FAX.

COMPUTER
PROGRAMS FOR
Amway.
PRODUCT
DISTRIBUTORS

AMBIZ-PAK 3.1 IBM. Distributor Order,
Distributor Bonus, Customer Invoice, 12-
Column Ledger, Mailing List, PV Maxim-
izer, Line Editor, Inventory Worksheet.
Over 1500 sold. $39. Written by Emerald
DD. Fred Blechman. VISA/MC. 818-346-
7024 Pacific Time. (Amway Corporation
does not endorse these programs.)

ORDER NOW our IBM Shareware Cata-
log-on-disk and receive 2 FREE SAMPLE
programs. 3400 programs updated quar-
terly, latest versions at super low prices
including bonus disks. Send $2 to: We-
bag Pc Disks, PO Box 1985, Kankakee, IL
60901-1985.

SOLUTIONS IS Back! Still giving the best
software deals. Free 3%z " disk with more
than great software listings; games, valu-
able info, newsletter, surprises. Don’t
miss out!! Solutions, 3A Ironwood Lane,
Old bridge, NJ 08857.

GET THE CLEAR PICTURE!!
CALL 1-800-879-4551

For all your cable TV needs

All major brands available ¢ Quantity Discounts
Expert service and experience.
We ship UPS daily.

CALL 1-800-879-4551

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

NEURAL NETWORKS and Robotics.
Neural Lab w/basic source code library
$29.95. Learn to solve problems such as
speech recognition, stock forecasting,
pattern recognition, financial market pre-
diction, and many more working exam-
ples included! Max Robot Base $89.95.
Mobile base for home brew robotics.
Postage included in prices, MO resi-
dence add 6% sales tax. Zagros Soft-
ware, PO Box 460342, St. Louis, MO
63146-7342, 314-768-1328.

SOFTWARE SUPER SALE: Bible Library
CD-ROM $39 (9 Bibles, 20 Reference
Works), Arts & Letters Graphics Compos-
er (includes 5000 clip art images) $39,
Microsoft Office V 4.2 $295, and much
more! Call or write for inventory list and
additional product information. OK Soft-
ware, PO Box 300092, Midwest City, OK
73140. 405-769-6580 or 405-791-0853 voice
mail.

SEND $3 for Game Disk or Archive Disk
with catalog (Specify DOS or Windows
and disk size). Photos scanned to disk
$2.50/photo (Viewer included, specify
DOS or Windows and disk size). Hal-
penny Sales, PO Box 543, Aubrey, TX
76227-0543. 817-440-2995.

HELP! HELP! have 36 3'2” discs full of
info stored with Smith Corona #PWP-14
word processor, now deceased! Need to
convert info/discs so | can access it
through ASC-Il DOS format. Lee Lipsky,
12700 Josephine #103, Garden Grove, CA
92641. Phone/FAX 714-636-8422.

CDs AND VIDEOS. Wholesale prices.
March Special: “T&A” only $19 postpaid
(Must be over 21). Visa, M/C, Discover
accepted. Categories from educational
to adult. Free monthly flyer. Fast delivery.
Message/FAX 501-223-9406. Software Ci-
ty, Box 23016, Little Rock, AR 72221.




Cheap, Legal RF
for Fun and Profit

If you want to operate most radio transmitters
in the United States, you need a station license
(and often an operator's license) from the Federal
Communications Commission. The FCC assigns
call letters for licensed stations and has strict oper-
ating rules for them. If you feel like doing some-
thing not provided for in the rules, you've got a
real problem!

However, there is one provision that allows
anyone to set up their own radio station and do
pretty much whatever they please — broadcast,
conduct two-way communications, set up data
links and telemetry, operate a beacon — in a vari-
ety of modes and with any call sign of their own
choosing. You can operate on the AM and FM
broadcasting bands, the upper end of the 30 to 50
MHz band tuned by scanners, and even the long-
wave range as low as 160 KHz. It also offers a way
for Nuts & Volts readers to turn their tinkering
skills into cold, hard cash.

Sound too good to be true? Well, it is true —
but there is a big catch.

Part 15 Is The Ticket

The section of the FCC rules that make unli-
censed broadcasting possible is known as Part 15.
The actual rules are scattered across FCC vol-
umes, but Part 15 has become a convenient short-
hand for all legal unlicensed radio operations other
than CB.

The catch is the power levels permitted. The
"standard" for Part 15 operation is a transmitter
power of 100 milliwatts, or one-tenth of a watt.
Technical standards since then have been tight-
ened and refined (for example, allowable power
now depends on field strength on FM rather than
transmitter input power), but Part 15 operation is
still "micropower." The maximum permitted trans-
mitter power is one watt in the 160 to 190 KHz
range, 100 milliwatts on the AM broadcast band,
and only a fraction of a watt on the FM broadcast
band and 49 MHz. Nor do you get much of a break
when it comes to antennas. You are general-
ly restricted to short single-element anten-
nas (like telescoping "whip" types) with a
length varying by frequency range. The
combination of low transmitter power and
short antennas means your usual range on
the AM and FM bands is 200 feet or less on
typical receivers.

So why bother? One good reason is
that Part 15 range can be extended through
certain tricks, such as favorable location of
the transmitter, smart frequency selection,
and improving receiving gear. Another is
that Part 15 lets you experiment with a vari-
ety of weak-signal modes (like continuous
wave) to extend range. Finally, I'm con-

vinced that Part 15
offers more entrepre-
neurially inclined radio
hobbyists with some
unique money making
opportunities!

Frequency
Ranges and Gear

One big surprise
you get when you exam-
ine the regulations in Part
15 is that unlicensed "operation" is permitted on
numerous frequency ranges, such as around 13.5
MHz. This is because the original intent of Part 15
was to legalize incidental radio emissions from sci-
entific and medical devices. Today, Part 15 also
covers things like radio energy emitted by televi-
sion sets and personal computers. However, Part
15 regulations make intentional communications
impractical on any frequencies other than 160 to
190 KHz, the AM broadcast band, the FM broad-
cast band, or the 49 MHz "free band." The 160 to
190 KHz has been discussed in an earlier "Open
Channel" column; it's mainly a band for hardcore
experimenters due to the high level of electrical
noise and poor propagation on those frequencies.

The tightened technical specs for Part 15 have
actually made communications tougher on the AM
and FM broadcasting bands. While it's common to
still see Part 15 transmitters for those bands called
"100 milliwatt" units, the actual allowable transmit-
ter powers are usually somewhat less on 49 MHz
and the FM broadcast band under the new field
strength standards; most legal Part 15 transmitters
for those frequencies have input powers of 50 to
75 milliwatts. However, you have little to worry
about as a user if your transmitter power is a little
over the FCC's standards so long as you don't
cause interference to a licensed station.

The stricter technical standards have had the
unfortunate affect of taking away one of the
favorite tricks of earlier Part 15 experimenters. One
tighter specification actually limits the length of
any connecting cable between your microphone
and the Part 15 transmitter! This new requirement
came about because several clever Part 15 experi-
menters in the 1960s and 1970s came up with the
notion of mounting the transmitter unit separately
atop a building or tower and linking it via a cable
to a "control point" inside a home where the micro-
phone, audio circuitry, and power supply would be
located. The greater elevation of the remote trans-
mitter unit would allow it to cover a greater area,
especially on the FM broadcast band. One manu-
facturer, International Crystal, even came out with
an entire line of Part 15 transceivers for AM, FM,
CB, and even 160 to 190 KHz during the mid-
1960s. Unfortunately, the popularity of Part 15
"walkie-talkies" on the CB channels resulted in the

FCC establishing the more restrictive Part 15 rules
we are stuck with today.

Home construction of Part 15 transmitters was
popular back in the 1960s and 1970s. However,
most were crude "wireless microphones" not suit-
able for real broadcasting. Fortunately, there are a
lot of Part 15 transmitter kits and finished units
available from companies advertising here in Nuts
& Volts. This new Part 15 equipment has a lot of
advantages over the older stuff. For example, sev-
eral FM band transmitters today are capable of
broadcasting in stereo and have line level-compati-
ble inputs suitable for use with microphones, tape
decks, etc. A complete list of Part 15 resources is
given in Table 1.

Part 15 gear for the 49 MHz is available from
toy stores to electronics shops (those walkie-
talkies for kids are prime examples!). While it's
possible to build your own 49 MHz transmitter, it's
usually much simpler to modify an existing 49
MHz walkie-talkie. Almost all of these units use nar-
row-band FM (no more than 5 KHz deviation), so
you'll be forced to build your own if you want to
use another form of modulation. Fortunately, low-
power oscillator circuits for the 50 to 54 MHz ham
band are fairly common and can be found in ham
radio reference books and back issues of various
ham radio magazines. These circuits are simple
(usually involving one transistor) and permit use of
modes such as AM, CW, and single-sideband
(SSB).

Squeezing Out More Range

The limitations of transmitter power and anten-
na, plus the effective prohibition on using a remote
transmitter, are serious impediments if you want to
cover a wide area with your Part 15 signal.
However, there are some ways around them and
remarkable results can be achieved. For example,
Rex Wilson of Kingman, AZ, operates a beacon
transmitter on 1631 KHz. This beacon repeats the
call letters "TI" continuously in Morse code using
CW. The transmitter power is only 100 milliwatts
and his antenna is a loaded vertical only 10 feet
long. Despite this, his beacon is a regular most
winter nights at my location near San Diego and
Rex has received correct reception reports from
Hawaii and lllinois! Similar beacons have been
heard at distances of well over 1,000 miles.

What are the secrets of maximizing the range
of Part 15 microwatts? One obvious one is eleva-
tion, even at AM band frequencies. Rex Wilson's
Kingman location is on the high plains of northern
Arizona at an elevation in excess of a mile. The
higher you can get a Part 15 transmitter into the
air, the greater your coverage area will be. Maybe
you can't operate from a mountaintop location,
but you will be amazed at the improved range you
can get just by moving the transmitter from a
ground level location to somewhere like the

Resources for Part 15 “Microcasting”
Table 1
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second story of a house or top of a building.

A more subtle secret of successful Part 15
operators is the use of a good ground plane. Rex
Wilson's antenna is mounted atop a mobile home.
The mobile home has a metallic shell, and the roof
forms an excellent ground plane for his antenna.
Part 15 regulations prohibit the use of multi-ele-
ment antennas or elaborate ground systems that
are part of the antenna (like a vertical with several
ground radial wires), but says nothing about
installing the antenna above a "natural" ground
plane like a metal roof. Thus, it's legal to locate
your Part 15 transmitter on a metal table or even
in the middle of a sheet of corrugated metal and
you'll probably get a significant improvement in
your coverage area.

Finally, there is one way around the limitation
on the distance between the microphone (or other
audio source) and Part 15 transmitter — locate
your audio source at the transmitter itself and
place the transmitter at the base of your antenna!
Rex Wilson has his transmitter and its keying cir-
cuit outdoors in a weather-sealed housing next to
his antenna. The transmitter is connected directly
to his antenna, eliminating any loss in a transmis-
sion line.

Keep in mind that Part 15's antenna restric-
tions only apply to transmitters. You can use what-
ever you want for reception, and increasing your
receiving capabilities is a great way to increase the
coverage area of a Part 15 transmitter. (Those who
manage to hear Rex Wilson's beacon at consider-
able distance all use high-performance receivers
and antennas.) Most cordless phones today oper-
ate today around 46 and 49 MHz under standards
similar to those for Part 15. If you have a scanner
receiver with an outside antenna, you've no doubt

1 WHOLESALE
CABLE TV Descramblers

New Technology

Eliminates ALL Problems !! W

DEEN NI

heard both handset and base units around those
frequencies, often at a considerable distance. You
can do the same thing on the AM and FM bands.

Applications of Part 15

So how can you put Part 15 to use for fun and
profit?

Beacons and telemetry transmitters are one
obvious application. Part 15 transmitters consume
relatively little power, making battery or solar cell
power supplies practical. Part 15 transmitters are
small, light, and can be easily sealed to keep out
moisture. Their small size means it is easy to trans-
port them to a remote location (such as the top of
a mountain or building) and install them. Getting
an acceptable audio source can be a problem,
though. If you can install your Part 15 transmitter
on top of a building and there's a source of AC
power, you could use a tape deck or other source
of high quality audio. But if your transmitter is
installed in the sticks, you'll need an audio source
that also consumes little power. One solution used
with beacon stations is an "identifier" circuit of the
sort developed for ham radio repeater stations.
These circuits use digital logic ICs to turn the trans-
mitter on and off to form call letters in Morse code.
This helps conserve battery life, since the transmit-
ter is "on" and consuming power only during the
period when the identifier circuit triggers it. Other
circuits could be used to "trigger" the transmitter,
such as a temperature, motion, or vibration sen-
sor. The outputs of these "sensing" transmitters
could be received on ordinary AM and FM radios,
forming the heart of an inexpensive security or
monitoring system. (Those "baby room" monitors
are nothing more than Part 15 transmitters operat-
ing on 49 MHz, after

r - 1 all.)
] And this brings us

JASTERCARD
L J back to the "profit" part
= of this month's title.
There are a lot of pos-
sible applications of

Part 15 technology, and some clever and entrepre-
neurial Nuts & Volts readers might be able to cash
in on them.

One possible application is in real estate sales.
Have you ever driven by a house for sale or new
housing development and seen a sign giving a
phone number to call for more information? You
probably would like more information about the
house before talking to an actual sales agent. Now
imagine that the house had a sign out front telling
you to tune to 91 MHz FM or 1610 on the AM dial
for more information. You could tune your radio to
that dial spot and hear a continuous tape loop
describing the home and its features. In the same
manner, Part 15 transmitters could provide
motorists with information regarding yard and
garage sales, special events, sales promotions at
shopping centers or car dealerships, etc. (To be
honest, there have been some efforts already to
adapt Part 15 technology for these purposes, but
usually the proposed systems are expensive.) A
Nuts & Volts reader with a few Part 15 transmitters
and tape decks with continuous loop cassettes
could set up a nice little business producing cus-
tom messages and renting and installing the trans-
mitters.

Are you more interested in being a disc jock-
ey? I'm willing to bet that many special events
attracting the public would be willing to "rent a
radio station" for that event. You could provide
some entertainment for the event along with spe-
cial announcements relating to parking, lost kids,
changes in schedule, etc. Mobile DJ services pro-
viding party music are popular, and I'll bet there is
some angle for offering to broadcast the party to
the neighborhood in addition to providing the
music.

I've been wrong about a lot of stuff before, so
don't take this as gospel. But I really have this
notion that some enterprising souls could start a
nice little business based upon Part 15 microtrans-
mitters. I'm already working on a couple of ideas
myself and I'll report on my efforts in a future issue
of Nuts & Volts. NV

[#60 COMPUTER SOFTWARE cont.

l ATTENTION DESIGNERS! PC Board de-

velopment software with schematic cap-

BRAND NEW REPLACEMENTS DF ”FRF 7”5
Compatible with systems using: A lfk: 8”

y 7
Tocom 5503, 5507 VIP $ 249 Replaces All Tocom units »
Zenith PM & PZ Series $ Call Replaces Zenith PM and PZ models
SA 8580, 8590, 8600 $239  Works on Scic:'ific Atlanta and Pioneer
Jerrold DPBB & CFT $ Call
Pioneer BA6300 $239
$64
$189

Works in Manhattan & Hawaii Too !!

Works on Scientific Atlanta and Pioneer

PIO 3 Digital Add-on
Zenith ST1600 refurb
Stealth Combo 1+c.
Stealth 1000P Add-on
Stealth 80P Add-on

NovaVision with on-screendisplay $195 Call for details, Available for Jerrold, Pio, SA

For Pioneer systems, call for info
Replaces Zenith 1000 and 4000 series

$1 23  Replaces All Jerrold except DPBB & CFT

$49 Replaces All Jerrold except DPBB & CFT
$58 Replaces all SA 8500-8580 except 8536, 8570

M80 Add-on $63  Replaces all 5A 8500-8580 except 8536, 8570

Any trademarks shown are for reference purposes only.

PO Box 49503-NV o b -
ox - §
MPLS.. MN 55440  feserdimease 10-2 Sat cst.

1-612-786-5668

Please have make and model number used when calling
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No Minnesota Sales
MGdIQ Sl,JStGmS |nC. All prices listed are for
(10) pc. minimum and reflect

a 3% discount for cash

Write in 181 on Reader Service Card.

WIN VIDEO POKER. Booklet and Win-
dows or DOS software. For More informa-
tion, Call: 408-274-2534, ext888.

ATTENTION CARPENTERS & CON-
TRACTORS. Amazing IBM compatible
program figures lumber list for any size
one story building, garage or shed. From
start to finish. Includes Concrete, Plates,
studs, floor beams, rafters, headers,
sheathing, insulation, drywall, felt, roof-
ing & siding. Just enter Five figures and
your list is ready for printing. Self running
Baled Lotus worksheet. You DO NOT
NEED LOTUS 123. Don’t spend two or
three hours figuring your estimate. Let
this program do it as fast as you can key
in the five numbers asked for. Send disk
size with your check or money order for
$37.95 to Terrance Cox, PO Box 222,
Massapequa, NY 11758.

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

SHAREWARE: CALL or write for a cur-
rent list. 36 Creekwood Sq., Glendale, OH
45246. 513-772-3505.

ture feature. Updatable parts library.
Three 3.5in floppies (requires EGA/VGA
card), $9. Suncoast Technologies, PO
Box 5835, Spring Hill, FL 34606 VISA/MC
accepted. Voice/Fax 904-596-7599.

DISK DUPLICATOR for sale. Ventuno V5
Autoloader with duplication softwareyin-
cluded. Perfect condition. Makes_g6épy-
ing large quantities of disks effortless.
Was $2,800 new. Must sell. Will take best
offer. Call 1-800-643-8950. Ask for Rich.

PCI INTERFACE CARDS, SCSI $58 SVGA
2MB $169, IDE $31, 16 bit sound card $69,
486 MB ISA w/UP $71. 1-800-366-0577.

COMPUTER EQUIPMENT

WANTED
70

WANTED: COMPUTERS, parts to build,
and software. Excess, used or obsolete
stock. Any quantity. Anything computer
related. Laptops, lasers, memory, drives,
monitors, faxes, etc. 914-738-6830.

PRINTHEADS WANTED. We buy all
quantities of dot matrix printheads for
hundreds of printer model types. Working
or dead units acceptable. Call Mike An-
derson @ 800-969-0009.




REVERSIBLE WORM GEAR MOTOR
12VDC. Originally for automotive electric win-
dows. (9SM002) $14.95 each

ISOLATION
TRANSFORMER
230VACin, 115VAC =%
out, 75W, 50-60 Hz.
Stancor P/N PCF-
24075. (94N004)
$12.50 each

WALL WART
Class 2, 12 VAC, 830
mA, coaxial power
plug. (35E010)
$4.95 each

9V AC, 600mA
WALL WART
(95E011)
$4.95 each

CASSETTE TAPE DECK HEAD
DEMAGNETIZER FOR AUTOS
Slips into tape deck just like a tape. Power cord
slips into cigarette lighter socket. (95V003)
$2.95 each

HIGH VOLTAGE PROBE
BK Precision model HV-44, with direct reading
0-40 KV meter. (952003) $49.95 each

@ 1>

MALE DIN CONNECTORS
Three-pin. (95J003)
Seven-pin. (95J004)

69¢ each
69¢ each

COMPUTER
RFI

ELIMINATION
KIT

Stopthat radio frequency interferencewith these
split ferrite core kits!

Each kit includes two pairs of split ferrite
cores, designed to be installed on each end of
your computer's cables (video, serial, parallel,
etc.).

These are easy to install and each kit comes
with instructions. Buy one kit for each cable!

(95P002) $1.99 per Kit

:a:z:‘?
3/16" STEREO PLUG
All metal, fully shielded. (95J001)
$1.95 each

BATTERY

HOLDERS

BH1AA (1 AACell, Flat) $ 49
BH2AA (2 AA Cells, Flat) .52
BH3AA (3 AA Cells, Flat) .68
BH4AAS (4 AAS Cells, Flat) .90
BH4AAS (4 AAF Cells, Block) .90
BHBAA (6 AA Cells, Block) 1.00
BHBAA (8 AA Cells, Block 1.15
BH2C (2 C Cells) 1.00
BH4C (4 C Cells) 1.20
BH2D (2 D Cells) 1.25
BH4D (4 D Cells) 1.45
BS19 (1 9V Battery Snap) 35
BH19 (1 9V Battery Holder) .60
BH2032 (Lithium Battery Holder) :gg

BG2325 (Lithium Battery Holder)

"HOSPITAL
GRADE"
POWER CORD
Ten feet long, IEC connector to standard 3-
prong plug, heavy duty, molded plastic ends,
heavy insulation. Conservatively rated at 10
Amps. (95W002) $2.50 each

MINI 75 OHM SHIELDED CABLE
Goodforaudioand RF applications. Unjacketed.
(95W005) 100 ft. for $9.95

40' RG-58 CABLE
With BNC connectors on each end. (95W001)
$7.95 each

UNIVERSAL FLOPPY DRIVE CABLE
Has both IDS and IDE connectors and works
with one or two drives. 12" long. ;950

5 each

PHOTO FLASH
CAPACITOR

: 1800uF, 350 VDC. Mallory type
& EAF. (95P001)

$14.95 each

PANEL MOUNT
ROCKER SWITCH
DPDT On-Onsnap fit for
1.875" x 0.875" rectan-
gular cutout. (95B004)
99¢ each
PANEL MOUNT
ROCKER SWITCH
SPDT On-Off-On for %" x
%" cutout. (95B002)
99¢ each
PUSHBUTTON
SWITCH

SPST normally open.
Round orange button. Snap
fit for 9/16" hole. (35B003)

99¢ each

SATELLITE TV RECEIVER
70 MHz type. New. (95G001)  $9.95 each

100° LNA
For use with TVRO systems. Nesw (95G002)

95 each

USED VACUUM TUBES

Pulls, test OK. $1.00 each
0D3 5Y3 6CB6 6L6
1B3 5v4 6BG6  6SN7
1G3 6ALS 6CG7  6Y6
5R4 6BQ6 6J6 6V6

COLORED

FILTERS

Set of four plastic
colored filters: red,
green, amber,
frosted, 2.625" di-
ameter. (95Z004)
$2.95 per set

TOROID CORE ASSORTMENT

WOW! May contain tape wound, powdered

metal, ferrite material cores, different sizes.
_(92N016) 20 for $4.95

24 VDC FAN
Draws 80mA. 2.375"
sq. x 1". (85F001)

$4.95 each

e R e
HIGH VOLTAGE DIODE
VF1012X. 12V, 10 mA. (955001)

$1.00 each

TELEPHONE %
TRANSMITTER KIT

Phone line powered and activated when hand-
set is lifted. Uses phone wires for antenna.
Transmits over short distance (<100 ft)) to the
lower part of FM brodcast band (90-95 MHz).
Circuit does require the ability to tweak RF
circuits. (016-KT) $9.95 each

ADAPTOR S :
1.44 MB floppy socket to edge connector.
(95C005) $1.95 each

SILICON VALLEY GOLD

Over fifty pounds of printed circuit boards from
computers, monitors, modems, test, RF and
microwave equipment, all stuffed with goodies
such as toroids, ICs, switches, sockets, con-
nectors, oscillators, crystals, transistors, di-
odes, varactors, etc. A gold mine of usable
parts. (922037) 50 Lbs. for $49.95

SWITCHABLE VOLTAGE CONVERTER

Plugs into auto cigarette lighter socket and

switches between 6, 9 or 12 VDC. (35E009)
$3.95 each

PowerSave 500 '
UNINTERRUPTIBLE POWER SUPPLY
We have just received a handful of internally
mounted battery backup units for PC's and PC
clones. They use one full-size slot in your PC
and monitor the power supply for hickups or
outages. When the power goes out:

» 0-2 seconds: PowerSave provides system
power to “ride through" short power interrup-
tions without any effect on the user.

« 2-20 seconds: PowerSave initiates a com-
plete system data backup to the hard drive, and
returns to user when AC returns.

« 20+ seconds. PowerSave completes sys-
tem backup and shuts PC off after completion.
Application is resotred whenever PC power is
restored. Application restoration may be auto-
matic or manual, returning you to exactly where

you were just befor power loss.
Cool unit! (95C004) $49.95 each

FLOPPY DRIVES
+ 1.2 MB floppy drives. Used, tested good.
(94C027) $19.95 each
« 360K 5%" used floppy drives. Tested good.
(93C005) $4.95 each

HARD DRIVES ’
Quantum Q540 - 36 Meg MFM 5‘/4 full-height.
(94C025) $29.95 each
Many other hard drives in stock.
Call our BBS for current listing.

DRIVE CASE
With power supply and SCSI cable for 5.25"
drive. (94C007) $39.95 each

HAND-HELD
TRACKBALL
PS/2 and Microsoft
compatible. Two keys,
200 DPI. (MUHTB)
$14.95 each

VIRTUAL UNREALITY
Joystick hand grip contains
thumb and trigger switches.
Build your own “flight
simulator” joystick with this.
(94Z030) 99¢ each

WHITE PROJECT BOX
Approx. 4%4" square by 1". (932008)
Two for 99¢

Visa, M/C, AmEx Accepted.
Minimum Order $15.00.
California Residents Add Sales Tax.
Shipping Additional cn All Orders.
Store Hours:

10—6 M-F 9—3 Sat

ALLTRONICS

2300 Zanker Road - San Jose, CA 95131-1114

(408) 943-9773 - Fax (408) 943-9776

BBS (408) 943-0622 + 9600-N-8-1 « 24 Hrs.

Write in 180 on Reader Service Card.

Call, Wnte or Fax

For Free 84.p
Catalog! 2¢
Qutside us, send

$3.00 postage,
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[#70 COMPUTER EQUIP. WANTED cont. |

HEWLETT PACKARD equipment wanted,
printers, plotters, peripherals, comput-
ers, accessories, large and small quanti-
ties. Computer Business Mart, Inc., 619-
449-9041, FAX: 619-449-7929, E-Mail:
71221.1515@compuserve.com.

$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, Me-
thuen, MA 01844.

WANTED: PRE1980 Microcomputers for
museum collection. Microcomputer
magazines and manuals also needed.
703-231-6478, 703-763-3311.

WANTED: TRACTOR feeds and sheet
feeders for Tandy DWP-Il and Alphapro
101. Richards, PSC81, Box 82, APO, AE
09724.

WANTED NON-WORKING drives, must
be with parts complete with no broken
seals; PS/2144 floppies; TEAC Sony, Mit-
subishi 1.44; TEAC Mitsubishi 1.2; TEAC
2.88; NEC 51464 3142 hard drives. 619-
568-4351, 619-341-8694 FAX. Jim.

WE BUY AND SELL all HP Computer
Equipment: 3000, 9000, 1000 Series and
all peripherals. Call or fax for an evalua-
tion of your surplus equipment. ABTECH
Systems, 1-800-474-7397, 619-622-0350
FAX.

WANTED: ATARI 1040ST computer soft-
ware. Have only Word Writer software
now. Would like CAD, a spreadsheet,
assemblers, and disassemblers, (or what
have you?). Greg Moran, 7540 Orchard
St., Apt. 50, Riverside, CA 92504 or 909-
354-5273 (night).

WANTED; POWER supply, or supply
data, for RCA keyboard terminal VP4801.
Unit is keyboard, character generator,
modem in keyboard package. Powered
by wall xfmr with DIN plug. Advise price.
David Schoepf, Rt 4 Box 497B, Somervil-
le, AL 35670.

CUTTING EDGE AUTOMATION

“The Computerized Automation People”
SSEEML e

Specializing In User-Friendly Computer Control Systems
e

—

e

Wireless Remote Control Unil \>

Lets You Control Devices From
Anywhere In Your Home,

WIRELESS AUTOMATION SYSTEMS

THE RECEIVER UNIT ALSO SERVES AS AN APPLIANCE MODULE.

System No. WIR2 - Includes 16 Device Remote, Receiver, 1 Lamp Module, 1 Appliance Module.

System No. WIR3 - Includes 16 Device Remote, Receiver, 1 Lamp Mod., 1 App. Mod., 1 Universal Mod

System No. WIR4 - Inc 16 . R., Key Chain Rem, Rec, 1 l.amp & 2 App Mods, 1 Univ Mod, 1 Thermostat
Compatible with all other X-10 Controllers including the Computer & Timer Control Systems.

COMPUTER

New & im

Home Or Small Business
Computer Control System.
Control Any Electrical
Device From Your Compute

$6075
. $7975
511015

Connect the Control Unit to Your Computer,
Program it in Windows, DOS, or
with a Mac, and it's Ready to Go.
Controls up to 128 Devices Per the Program,
or with the Push of a Button

System No. PC5290 - Includes IBM or Macintosh Compatible Software, Computer Control Unit,
1 Lamp Module, 1 Appli
System No. PC4290 - Includes IBM or Macintosh Compatible Software, Computer Control Unit,
1 Lamp Module, 1 Appliance todul
Please Specify Either [BM or Macintosh Software When Ordering,
Fully (‘umpahble With All X-10 Control Units, Including the Wireless Systems.

AUTOMATION SYSTEMS

DOS & Windows
or
Macintosh Systems
E———

Lamp Module Will Add
a Dimmer Control to
Any Regular Lamp

DOES NOT TIE UP
YOUR COMPUTER.
e Module, 1 Universal Module. $99.95

$85.95

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.

DEC EQUIPMENT WANTED! We are buy-
ing DEC systems, boards, terminals,
drives and peripherals. Also Scientific
Micro Systems (SMS), DSD, Datability,
Dilog, other DEC compatibles, and Com-
puter Output Microfilm (COM) units.
Please call for a quote or fax us your
equipment list. We buy, sell, and trade.
COMPUTER KEYWAYS, 513-847-2300 or
FAX: 513-847-2350.

CABLE FOR IBM PC Jr. keyboard, Multi-
mode TNC for IBM. Robert Dern, 209
Primrose Dr., Martinsburg, WV 25401.

WANTED; IBM AT/370 Feature with VM/
PC 2.0 and IBM AT/370 Technical Refer-
ence Manual. 612-844-5991.

WE BUY DEAD HARD DRIVES 100MB or
greater. 907-227-4637 or 907-349-7116.

WANTED: APPLE 1, Mark 8 and early
microcomputers. Also journals for mu-
seum. PO Box 341, Floyd, VA 24091.
703-231-6478, 703-763-2321.

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

WANTED TO BUY: IBM and Macintosh
computers, printers, hard drives, peri-
pherals, CPUs, notebooks any quantity,
in working condition. Call 714-778-0450.

LCD COLOR PANELS/PROJECTORS
WANTED working or not. Fax description
and price to 610-935-7666 or call 610-983-
0100 ask for Neil.

WIRELESS WALLSWITCH SYSTEMS

Call In Anytime, From Anywhere!

ote Ry Lo The Wall Switch e
Ju slllug | in Allows You
N\ \l/ /8 Winng Required: Can Control To Puta
| Uno s Devices.] | wall Switch
Anywhere!
Complete
Wireless
Installation...
Attaches with
Yelcrol!
THE RECEIVER UNIT ALSO SERVES AS AN APPLIANCE MODULE.
System No. RW6B4 - Includes 2 Unit Wireless \all Switch and Receiver. - - $27.79
System No. R\W6842 - Includes the RW684, & 1 Lamp Module Or 1 Apphiance \(odule inpases hossire i ..$38.95
System No. RW6% - Includes 4 Unit Wireless Wall Switch & Receiver. $2879
System No. RW6944 - Includes the RIW6%4, 1 Appliance Modules and 2 Lamp \Modules.. $60.95

Comparable with all X-10 Controllers, Including Telephone & Computer Systems.

TELEPHONE RESPONDER
AUTOMATION SYSTEM

System No. TR3510 - Inc. Responder Control Unit, 1 Lamp Mod, 2 Appl. Mods,, 1 Thermostat Ctrl......... $119.70
Compatible with all other X-10 Controllers including the Computer & Timer Control Systems.

i ot ™ Optional 105dB Siren

I A/Cunits ! )

! By Temperature, | o
: By Telephone, : e
i or wi : s

\lhe Push of a Button.

________ J

Controller will not interfere
with an answering machine.
Control All Devices with
a Phone Call, or by
the Push of a Button.

{E‘JnForYou!Pm‘
3,_Witha Phone Call. /

System \‘ mum Includes Has

SP554A - Additional Motion Detectors.

Separate Automation Contrllers
MC460 - Mini Controller - 8 unit Controller. $1238
M ler. 5

Automation Modules

Port No. LM465 - Lamp Module. $1239
Part No. AM486 - Appliance Module 2-Pin Polarized $1239
Part No, AMAS6- Applane Modle 3-in Grounded $1329
Part oL WEAE - WellSwch Mool $1239
Part No. WS4777 - 3-Wa 1513
PartNo.SRaZ7 -l R ceptac el bt ortors Wall P~ $13.13
Part N HD243 - Heavy Duty 220V 154 Applance Module 52385
Part No. HD245 - Heavy Duty 220V 154 Appliance Module. S385

For Information Or To Place An Order, Please Call Us Today!

(708) 350 - 2555 * Fax (708) 350 - 9760

CUTTING EDGE AUTOMATION

AN AUTHORIZED X-10 DISTRIBUTOR
852 Foster Avenue

Bensenville, Illinois 60106 usicxiomecvoroc

BASIC AUTOMATION SYSTEMS

System No. BAS2 - Includes Mini Controller, 1 Lamp Module, 1 Appliance Module.... »

System No. BAS4 - Includes Maxi Controller, 2 Lamp Mods, 2 Appliance Mods., 1 Thermostat C “ontroll

System No. BASTIMEA - Incl. Timer Controller, 2 Lamp Mods., 2 App. Modules, 1 Thermostat Controll
Compatible with all X-10 Controllers, Including Telephone & Computer Systems.

WIRELESS SECURITY SYSTEMS

Super-Sensitive
Motion Detector

Control Unit - Just Plug Into an Outlet -
NO ADDITIONAL WIRING REQUIRED

Just Plug an Appliance
Into a Module and
You are Ready to Go.

All Sensors, Door/Window &
Motion Detectors Have WIreless
Transmissions (o the Base Unit -
NO_WIRING REQUIRED.

Door/Window Sensor

ElC

$199.95

Door/Window Sensor
e Capability & Flasher.

Zon $164.95
DAWS34 - Additional Door/ \Window Sensors..

S 14.99

Cutting Edge Automation Stocks A Full Line
Of Small Control & Security Systems,
Including Stand Alone, Wireless, Computer Based
And Telephone Controlled Units.

We Accept Visa/Mastercard/Discover/American Express

WANTED: TELEVIDEO 905 terminal. No
others. Good condition only. Alen Gor-
don MD, 160 NW 176th St., Miami, FL
33169. 305-653-8000.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

PRINTERS FOR SALE Brother M-1509
$75, Epson FX-100 $85, Diablo 630 letter
quality serial/parallel w/cable & manual
$150, 386SX-16 FD/HD 2S 1P 1G IDE
controller, 1.44M FD, 640K expandable
SIMMS card, 3 5.25” bays, 2 3.5” bays no
key/mouse $185 w/service manuals, VGA
monitors, hard drives, floppies, XT and
AT parts. Call, GTS Computer Services,
812-948-9824.

WANTED: SOFTWARE IBM 0S2 VER-
SION 1.3 #84F7588 Either original disk
set or books or both. Will pay $100. Call
1-206-549-2013, leave message and
phone #.

WANTED MFM Hard drives: Maxtor
XT1085, XT1140, XT2190, Seagate ST 125,
ST 138, ST 251, ST 1110, Toshiba
MK134FA, NEC D3142. Call 714-542-1037
or FAX 714-835-1575.

WANTED: NIGHTMARE ADULT game
software; IBM format. Have standard
“shareware” version but looking for the
“adult” episode. Leave message at 812-
487-2940.

TEST EQUIPMENT

HP 614A GENERATORS, 800 MHz-
2.4GHz, HP 8616A 1.8-4.5 GHz $245.
HP491C 2-4 GHz TWT amplifiers, HP495A
7-12.4 GHz. 619-439-1345.
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HP 8640B Opt 002 Frequency Synthesizer
0.5 to 1024 MHz (w/built-in doubler), + 19
to 145 dBm output, 400/1000 Hz internal
AM and FM modulation. $2,350. Holt MdI
11 Thermal Voltage Converter Set. The
set spans the range of 0.5V to 1200V and
20Hz to 30 MHz. Accuracy is an outstand-
ing 0.001% to 20KHz. This set is com-
plete and in pristine condition with case
and accessories. $3,850. Wavetek 143
Function Generator. 20MHz, 5 function,
rack mount. $350. HP 5359A Opt 913
Time Synthesizer, Produces extrem| pre-
cise, keyboard selectable time delays.
Designed for the calibration of Radar,
Loran, DME and Tacan systems. Excel-
lent condition $3,800. Gelman HV Power
Supply, 0-500 VDC, 125 mA, dual meters,
$100. Tektronix TM 503 Three slot main-
frame. Used. $135. Tektronix TM504 Four
slot mainframe. Used. $150. Global Spe-
cialties 4001 Pulse Generator current
calibration! $95. Lehman Scientific.
Visa/MasterCard. 717-252-4211, FAX 717-
252-4266.

B&K 830 Cap Meter, $165. Ballantine
3028A DMM, $75. Fluke 8010M DMM,
$105. General Radio 1568A Wave Analyz-
er, $325. HP 1645A Data Error Analyzer,
w/manual, $625. HP 3311A Function
Gen., $175. HP 3400A RMS Voltmeter,
$225. HP 3555B, Transmission & Noise
Measuring Set, $375. Northern Telecom
TTS-44 Transmission Test Set, $675.
Alaska-Omega Electronics, 907-474-8958.

HEWLETT PACKARD, 427A Opt 001 (bat-
tery) Multi-function voltmeter, $75. 3437A
high speed voltmeter $165. 3406B Sam-
pling voltmeter $235. Distortion Analyz-
ers, 331A, $125. 332A, $185. 333A, $265.
3320B option 7(HP-IB remote control),
Frequency Synthesizer $700. 8620C
Sweep Oscillator $275. Psitech Plus, 707-
745-4804, FAX 707-747-5277.

FLUKE DVM 8050A (3 mos. old). Mint
condition with manual & probes. New
paid $458. Will sell for $210. Cash/MO.
Jim, 303-934-3412.

TEKTRONIX NTSC Vectorscope 520A,
$995/offer. Dexis, 612-944-7670.

THIS LOW circuit loading SCOPE
PROBE produces a 60dB SPECTRUM
ANALYZER display on your inexpensive
scope. Excellent EMl/compliance tool.
Request Technical Tips for line conduc-
tion, field strength, and current probe.
255 Spectrum Probe 30KHz to 2.5MHz
$279. 107 Probe 1 to 100 MHz $249 ($279
extra shielding). Accessory Current
Adapters: 1A5 $19, IA7 $29. SMITH DE-
SIGN, 215-661-9107, 207 E. Prospect Ave.,
N. Wales, PA 19454.

SPECTRUM ANALYZERS, HP 141T sys-
tems. Mainframes, plug-ins, tracking gen-
erators, preselectors, and hook-up ca-
bles. 909-279-7347.

POOR MAN’S Spectrum Analyzer/Moni-
tor Receiver Kit. 2 to 1,700 MHz. Basic kit
only $78. Now available with switched
resolution filters, tracking generator and
direct digital frequency readout. Works
with ANY scope or IBM compatible com-
puter. Send stamped envelope for de-
tails. Science Workshop, Box 310B, Beth-
page, NY 11714.

HEWLETT PACKARD 5245L counter, DC
to 50MHz, $100. 5253B plug-in 50 to
500MHz, $45. 10544 oscillator assembly,
10MHz, $100. 1MHz oscillator assembly,
$35. Readout cards with nixies, $15.
Misc. parts, covers. Ed Matsuda, PO Box
390613 San Diego, CA 92149. 619-479-
0225.

RUBIDIUM/CESIUM standards wanted
“dead or alive” also repairing standards.
Corby Dawson 805-736-0288.

HP 4204 10Hz-1MHz Oscillator, $300. HP
5328A 500 MHz Universal Counter, $475.
HP 6942A Multiprogrammer, $600 (will
sell two for $1,000). HP 8614A Signal
Generator, $795. Singer CSM-1 Commu-
nications Monitor, $1,350. Systron Don-
ner 6152 Counter, $325. TEK 465 100 MHz
w/bright CRT, $600. TEK 466 100 MHz,
$800. TEK 7A26 200 MHz Dual Trace (new
w/ manual), $350. Wavetek 2001 Sweep
Generator, $825. Alaska-Omega Electron-
ics, 907-474-8958.

HEWLETT PACKARD: 200CDR WR Oscil-
lator $75; 1123A Scope Probe Kit $75;
1431A Sampler $100; Scope Plug-Ins
1755A, 1781B, MX-2962C/USM, 5261A,
$30 each; 8750A Storage/Normalizer w/
cable $250; 7803B Monitor $35. Halcyon
803A Data Link Analyzer $100. Sierra
125B-CR FS Voltmeter w/manual $100.
Robert, 303-988-2089 evenings.

TEKTRONIX 7CT1N Curve Tracer $175;
7A22 $100; 7A26 $75; 7B53A Dual Time
Base $100; 7A18 $50; 351 S1 Sampling
Unit $50; TM503 Power Module $100; HP
430C Power Meter $50; Tube Caddy with
100 tubes $100: Ernie 508-695-2362.

EQUIPMENT MANUALS & OSCILLO-
SCOPE PROBES. Equipment Manuals,
we have 1000’s of service and operators
manuals for all types of test and meas-
urement equipment from 1950 to present.
All test equipment manufacturers are
represented. Oscilloscope Probes, new
replacement probes. 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.

WANTED: MERCURY batteries, type
RM42R. Ph: 719-630-1030, 7am-5pm MST
Tue-Fri.

500 MHz SPECTRUM ANALYZER $895

6"x 12" x 16" (H x W x D)
(only 16 LB)

1-1300 MHz /n One Sweep $1895 mape

SA1800C SHOWN
$2295.00

IN THE USA

acLnew SPECTRUM DISPLAY MONITOR rrLus FULL FUNCTION SPECTRUM ANALYZER

LET THE SAS00A SPOT THOSE HIDDEN SIGNALS
The SAS00A easily attaches to any receiver IF output jack. Providing
a panoramic signal display of your 1-30 MHz and 30 to 2000 MHz
scanner or communication receiver. The SAS00A is a Professional
Spectrum Surveillance Technology Monitor. A Full Function Spectrum
Analyzer with +/- 5KHz Narrow Band Filter, Center Freq. Display, 50
MHz Marker Generator. Capable of Tuning Duplexes, Amps, Filters
Receivers, Transmitters & Perform EMI, RFI, FCC, Testing. SAS00A
First affordable Professional Spectrum Monitor/Analyzer for all
serious Ham Radio and Radio Monitoring Operators. just $895.00

.2-1.3GHz SA1300B THE ULTIMATE row cost ANALYZER
Quality & Performance that's what ITC Spectrum Analyzers are
known for. 80 dB on Screen, -110 dBm Sensitivity, Center Frequency
Display, +/- 5KHz Narrow Band Filter (for 5KHz resolution band
width) 50 MHz Marker. DISPERSION ZOOM, Baseline Clipper,
Sweep Speed, Adjustable Video Filter, 40dB of Input Attenuation .

Standard on all ADVANTAGE Spectrum Analyzer specials. The
SA1300B and SA1800C provide Laboratory Performance at a fraction
of the normal cost. The SA1300B $1895.00 -SA1800C .2-1.3GHz &
.8-1.8GHz $2295.00. Add a 1.3GHz Tracking Generator to any unit

1.3GHz FREQUENCY COUNTER .001 ppm

$479.00

1S09002 CERTIFIED
FIVE YEAR
WARRANTEE
REG. PRICE $599.00
SAVE $120.00

Laboratory Performance PROCESSOR STABILIZED OVEN OSCILLATOR .001 ppm

ITC FC1300: the first truly Accurate low cost Frequency Counter. Accuracy is the #1 Frequency Counter
Requirement. The $200 - $800 counters being advertised the past few years are but toys when it comes to accuracy.
These guess-so-matic units are off 5 to 10 PPM over temperature & time (That's +/- 6,000 -13,000 Hz at 1.3 GHz)
The FC1300 is accurate to within +/-13 Hz at 1.3 GHz 0-40 degrees C. Sensitivity is <5mV 1Hz to 13 GHz,
50 Ohm & 1 Meg Ohm inputs, LP filter, 1x -10x input Att. Frequency Measurement, Period Averaging, Time
Interval, External Counter, Freq. Ratio, Hold & Reset Functions, 4 Gate times .01 to 10 Sec. Tired of guess-so-matic
Counters: Serious About Accuracy: Ready to step up to Laboratory Performance Accuracy: Call Today & Order

ADVANTAGE INSTRUMENTS CORP. MASTER CARD -VISA - DISCOVER - AMX

3817 S. CARSON ST. #818 CARSON CITY NV. 89701 Terms: COD - Check - Money Order
702-885-0234 FAX 702-885-7600 Call Toll Free 800-566-1818 - BBS 310-549-0321

' (Call 800-566-1818
To Order or Info.
Free 1995 Catalog
ADVANTAGE
Carries a full line of
Scopes - Analyzers
Frequency Counters

Generators
LCR Bridges & DMM'S

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.0.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX.

Write in 169 on Reader Service Card.
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SERIES
1 GHz SPECTRUM ANALYZER

We offer:

® Measurable Range -108 dBm to +20 dBm

@ 5 Resolution bandwidths ( .01 - 1 MHz )

® 50dB input attenuator in 10dB steps

® 2/10dB LOG scale display with base line clipper
@® 10 Turns tuning

® Audio demoduation with build-in speaker

@ Tracking generator ( optional PS-2A TG-01 )
® 3 way power sources ( optional NI-CAD battery )

Tel 201 546 -7635

$ 18955

@ 0.1 - 1000 MHz range in one scan, ( 0 -100MHz in 11 selectable span widths )

-118 dBm to +20 dBm ( Optional PS-2A Special )

@ Digital controlled center frequency counter system with 4 digits LED display

@® Compact portable size (10.3"W x 4.0"H x 12.3"D), light weight (approx. 10 Ibs)

call or write for complete specifications
V. TECH Instruments, Inc.

17 1 Burns Ave, Lodi. NJ 07641

Fax 201

546 -7651

Write inn 179 on Reader Service Card.

IFR 500/500A WANTED. Must be in excel-
lent physical and operating condition.
Ask for Spence Porter, Communications
Specialists, 1-800-854-0547.

TEST EQUIPMENT Manuals, mostly
Hewlett Packard and Tektronix. Buy, sell,
trade. Send us your want list. Ed Matsu-
da, PO Box 390613, San Diego, CA 92149.
Phone: 619-479-0225, FAX: 619-479-1670.

SCOPE BOOSTER. Increase the input
frequency of your oscilloscope to 30MHz
and beyond. Requires no internal con-
nections. Great for checking transmitters
on CB, ham, modulation, etc. Assembled:
$49.95. Kit $29.95. S&H $3.50. Creative
Technology, PO Box 1401, Torrington, CT
06790-1401.

HP 3455A $350, 18 channel visicorders
models 5-134 & TR180LB as-is $100 ea,
HP 8441A $100, HP 331A $150, HP 5261A
$50, Tektronix 7603 mainframe with read-
out $250, Simpson 605 recording multi-
meter $125, Wavetek 159 $225, Tektronix
454 $275, also several Cesium and Rubid-
ium standards for sale, inquire. Corby
Dawson 805-736-0288.

TRANSMISSION TEST SET, Northeast
Electronics Model TTS-44R, in excellent
working condition, $300. Psitech Plus,
531 Gordon Ct., Room A, Benicia, CA
94510. 707-745-4804, FAX 707-747-5277.

Tap into a World of...

FREE ELECTRICITY

Our 150+ page Self-Reliance Catalog
IS JUST LOADED WITH DC to AC
ENERGY INDEPENDENCE ...

Solar, Wind & Hydroelectric;
energy systems. True Sine §
Wave DC to AC Inverters.
Electric Boat & Car kits.
Portable power packs.
Solar Lighting & Cooling
systems. Solar Pool
Heaters. Solar Battery
chargers.Solar Books & Toys.
DC Appliances. Active &
Passive Solar Air & Water
Heating Systems.Composting
Toilets. Hydroponic, Fish-Farming,
Solarium & Green-house Systems.
Water Testing, Treatment, &
Pumping Systems. Emergency Food & H20
Kits. High Efficiency AC/DC Refrigeration + More...
A LOT OF INFORMATION FOR ONLY $ 5.75 ...
SEND CHECK or MO TO:
Self-Reliance Company Inc.

P.O. Box 306,

Florissant, MO. 63032

SWEEP GENERATOR, HP 8620C/8621B,
.1 to 4.3GHZ, $750. HP 436A, $575. HP
5345A, $480. All guaranteed. Call Joe,
Best Test Electronics, 812-384-3362; FAX
812-384-9464.

SIGNAL GENERATOR, Hewlett Packard
Model 8660A Options 001, 004, 005, 009,
HO1 HP-IB $650. RF Insert 86601A
(10KHz-110 MHz) $650. 86632B AM/FM
modulation section $650. Complete sys-
tem $1,500/BO, original price $14,000.
Call for FAX list of surplus test equip-
ment. Psitech Plus, 707-745-4804, FAX
707-747-5277.

POWER SUPPLY: Sorenson DCR-20-250A
$950. Others available. DEXIS 612-944-
7970.

WANTED FLUKE MODEL 291 Omega
Commutator; HP 5275 Time Interval
Counter. Call, Bill Scolnik, 1-800-634-
7036.

HP 3581C Selective voltmeter, clean,
guaranteed, $695. Tek 466 and 475
scopes, $495 each. Technologies West,
503-267-6064.

MICROSCOPE: DUAL viewing A/O-
K1632, $1750/offer. Dexis, 612-944-7670.

POWER SUPPLIES: Sorenson; DCR 80-
10A $895, DCR 150-5A $600, SRL 40-12
$800, KEPCO; JQE 0-100V 0-5A $525, JQE
0-55 0-5A $435. Call/FAX for complete list.
ISE, Ph: 210-350-5555, FAX: 210-350-5574.

WAVETEK 907 Sig. Gen. $775; HP 5006A
Sig. analyzer $795; HP 3336B Sig. Gen.
$995; HP 3586B Sel. mtr. $995; TEK P6042
CUR PRB $375; HP 54501A DSO new
$2,995; TEK 2445-01-05 mint $3,995. Call
805-245-1810 eves., PST.

UNIWEST ULTRASONIC Metal Flaw De-
tector. Milspec, solid-state, portable with
carry case, $150 plus shipping. HD
Wright, 334-347-0393.

CRT WANTED: Need the replacement
used in a Vu Data PS 935 oscilloscope.
Original made by Telefunken has part #D
10-650 GH-VU1 and is circa 1981. Any
help will be deeply appreciated. Rich
Nicewonger, 26 Evans Avenue, Piscataw-
ay, NJ 08854. 908-752-2912.

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 equip-
ment. For information: Feitek 2752 Wal-
ton, St. Louis, MO 63114. 314-423-1770.

HEWLETT PACKARD 5245L counters are
all gone, but PRETESTED REPAIR
PARTS ARE STILL AVAILABLE: Readout
with Nixie, $14.95. A17 card, $14.95.
Other cards, $9.95. Nixies, $7.50. 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.

FEITEK PROVIDES repair, calibration
and certification on many makes of test
equipment. We also have a large selec-
tion of used equipment. Send large SASE
envelope for list. VISA and MasterCard
accepted. Feitek Inc., 2752 Walton Road,
St. Louis, MO 63114, 314-423-1770.

FLUKE 2400B and 2400A with 12 cards
and cables in excellent working order
$600/BO. Fluke Thermal Transfer Stan-
dard 540B & A54-2 voltage plug-in $450.
Rockland Programmable Frequency Syn-
thesizer $185. Psitech Plus, 531 Gordon
Ct., Room A, Benicia, CA 94510. 707-745-
4804, FAX 707-747-5277.

MODEL 5000 Fully Assembled $199.95

CABLETV

UNIVERSAL Descrambler

NEW PRODUCT

Our fully assembled productisfactory tested and
GUARANTEED to work on your system. We will
alsoincludean AC power adaptor and complete
hookup instructions. This unique product will be
availablefor alimited 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.

* NO CONVERTERBOXis necessary.
NO Florida Sales!
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MODEL 4000 KIT

$79.95

The 4000 KIT comes with all the
electronic componentsand our Cad
designed PCboard. Weprovidea
schematic, partslist, wiring diagram,

tutorialand FREE in-house support.

MODEL 4000A Enc. $44.95

The4000A Enclosure Package will
providethe hobbyist, who has our

4000 Kit, a custom enclosure, AC

adaptor and finishaccessories to
professionally enclose their kit.

CALLTHE HALCYONGroupr 1-800-664-6999

InCanada 813-751-3262

Anyone implying theft of cable service will be denied assistance.

Write in 178 on Reader Service Card.

LINE DISTURBANCE Analyzer, Dranetz
606-3, $595/offer. Other available. Dexis,
612-944-7670.

CAM SWITCHES BAD? Tektronix 040-
0541-01 Cam Switch Contact Repair Kits.
Parts and instructions to replace up to
twenty circuit board contacts. For use
with any Tektronix product using cam
switches. Current Tek price $75 ea. New
in boxes. $15 ea. or 4/$50 includes shipp-
ing in USA. Lehman Scientific, RR #1 Box
580, Wrightsville, PA 17368. Visa/Master-
Card. 717-252-4211, FAX 717-252-4266.

TEKTRONIX SCOPES: 5110/5A22N/
5B10N, $250: SC503, $250. 7B53 new,
$150; DC509 counter, $225. All guar-
anteed. Call Joe, Best Test Electronics,
812-384-3362; FAX 812-384-9464.

BOONTON 102C Sig. Gen. $800, Tektro-
nix: TM503 module $125, DM501A $200,
PG502 $650, 7S11 Sampling unit $400,
7A11 amp $150, HP 1645A Data Error
Analyzer $500, HPx5328 Freq. Meter
$200, Jennings 6Kw Coax Relay $1,500.
Earl, 813-345-6269.

FOR SALE: HP 8405A Vector Voltmeter
with accessory kit/manual, $500; HP
3200B VHF sig.gen, $125; TEK 491 Spec-
trum analyzer $500, all U-ship. Larry 703-
922-5631.




ome projects occupy a spe-
cial place where electron-
ics, art, and magic
overlap. The Motion
Memory Il is one of
those projects. Using
the MM2 and a pair of
model-airplane servos you
can record and play back live-
action animations over two minutes
long. Imagine . . .

. . .creating spooky monsters
that roll their evil eyes and bare
their wicked teeth at Halloween.

. .animating lively toy-making
elves for a Christmas display.

. .incorporating moving
dinosaurs into your own home-video
sequel to Jurassic Park.

. .using servo-aimed mirrors to
turn spotlights or eye-safe lasers
into an electronically choreographed
light show.

. . .putting life into museum
exhibits, store displays, or trade-
show booths with moving signs,
graphs, and pointers.

The MM2 could be the start of
your show-biz career. After all, the orig-
inal Motion Memory was an immediate
success in the entertainment industry.
Despite its modest 20-second record-
ing time, MM1 landed a role in
Disneyland's Lion King parade, swivel-
ing the ears of a giraffe. (I'm not mak-
ing this up.) With its increased record-
ing capacity of 2 minutes 16 seconds,
MM2 might get more than a bit part.

The MM2 is easy to use. It trans-
lates the position of a PC-style joystick

MMotion "MMemory II
Records Every Move You

Make, Automates Models,
Puppets, and Displays

into proportional signals that control
two servos. If you press the joystick
trigger, MM2 writes position data
into its 16,384 bytes (16K) mem-
ory. Recording stops when you
press the joystick thumb button,
or the memory is filled.

On playback, MM2
retrieves data from memory
and uses it to control the ser-
vos, ignoring the joystick. If
it is set for one-shot mode,
playback stops at the end
of the sequence. In loop
mode, the sequence plays
continuously until the
mode is changed or the
power is turned off.

That's the general
description. Now let's
dig into the details.

Servos:
Versatile
Mechanical
Positioners

Since  MM2's
purpose is to drive radio-
control (RC) servos, we'll start there.
If you aren't acquainted with servos,
either through the RC hobby or Karl
Lunt's inventive servo modifications in
his N&V robotics column, you ought to
be. They're about the easiest way to let
your projects reach out and touch the
real world.

From the outside, a servo is a small
plastic box with three wires going in,
and a mechanical lever or wheel com-
ing out. Hook the red and black wires
to +5 volts and ground. Connect the

remaining wire to a source of
positioning pulses (1 to
2 milliseconds long,
repeating

30 to

100+
times per sec-
ond). Turn the power
on, and the lever rapidly
swings to a position, then holds
steady. Change the width of the pulses,
and the lever moves to a new position.
Figure 1 depicts the relationship
between pulse width and servo posi-
tion.

RC models use servos to control

: 1.5 ms
ov —
1ms
- )
2ms
- I—SS

l ‘ l ‘ l ‘
4 / i

A train of positive pulses, repeated at a 30- to 100-Hz rate, controls servo position. Most
servos have a range of 90 degrees, but “retract” servos travel 180 degrees or more.

steering, throttle, landing
gear, and a host of acces-
sories. These models range
from tiny (under a foot) to

servo
centered

S —
Pushrod for
linear
motion

servo
—45°

(
signal/power
servo leads

+45°

Output disk or
lever arm for
rotary motion.

mounting

gigantic (12-foot
wingspans aren't uncom-
mon). Servos are available
in a similar range of sizes
and capabilities.

tabs The entertainment indus-
5 try has adopted servos in a
big way. Virtually any pup-
pet (known in the trade as
a "waldo") that you see on
TV or in the movies is
servo controlled by a skilled
effects technician working
a joystick. The reason is
simple: servo control wiring

Figure 1. Servos are versatile positioning
devices for live-action animation.

is far easier to conceal from
the camera than traditional
puppet strings and sticks.
The MM2 takes this idea
one step further: Why not
record a performance so
that it can be played back
over and over? The record-
ed motions can not only be

by Scott Edwards

filmed, but also used for live perfor-
mances in store windows, science fairs,
parades, trade shows, etc. One MM2
can control two RC servos; multi-
ple MM2s can be synchro-
nized to set a room-
ful of waldos

i

motion!

How it
Works

Figure 2
is schematic
of the MM2.
A PIC 16C54
microcon-
troller is pro-
grammed to
handle all of the
circuit's major
functions. If you're
not familiar with PICs, check out the
Dec. '94 issue of N&V or contact one
of the sources in the parts list for more
information. Basically, a PIC is a one-
chip computer with limited memory
(25 bytes in this case) and program
storage (512 instructions). Once pro-
grammed, the PIC becomes an inex-
pensive custom IC.

Our PIC is programmed for three
major jobs: reading PC joysticks, gen-
erating servo pulses, and managing
16K of memory. Let's start with the
joystick input.

A PC-style joystick consists, at a
minimum, of two pots and two push-
buttons. The pots are linked to the stick
so that one responds to left and right
motions, the other to up and down.
These pots, which have a resistance
range of 0 to 140K, are wired to a
common + terminal as shown in Figure
2. The buttons are wired to a common
ground terminal.

Looking at the schematic, you'l
see that the MM2 circuit connects the
joystick pots across a pair of capaci-
tors, C1 and C2. To read the pots'
positions, the PIC first charges these
caps by pulling pins RAO and RA1 to
ground. The other ends of the caps are
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connected to +5 volts through the joy-
stick pots, so the caps charge. When
C1 and C2 are fully charged, the PIC
switches RAO and RA1 to input mode
and measures the time required for C1

and C2 to discharge through their
respective joystick pots. This time is
proportional to resistance, which, in
turn, is proportional to joystick posi-
tion. The resulting time measurement

is an 8-bit value, with a
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® possible range of 0 to
255

This method of read-
ing pot resistance
keeps the circuit sim-
ple, but is vulnerable to
noise. For example,
my workshop is about
500 yards from the
antenna of a powerful
AM radio station.
Their signal is strong
enough to be received
through the joystick
wires, coupling noise
into the PIC. In early
©) prototypes of the

Pl

iR

(TOP LAYER)

MM1, this interference
had my servos doing a

(BOTTOM LAYER)

Flgure 3. Full-size circuit board artwork

for the Motion Memory II.
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jittery two-step. (It's a country-western
station.)

Rather than add circuitry to filter
out the noise, | wrote a low-pass filter
into the PIC's program. This filter com-
putes a weighted average of the new
pot measurement and the old measure-
ment. This smoothes out the relatively
small, fast variations caused by noise
without affecting larger, slower
changes caused by moving the joystick.

This technique is effective and easy
to implement. The weighted averaging
scheme works like this:

Old_position = 0.75 * Old_posi-
tion + 0.25 * New_position

See how each Old_position value
consists of three quarters of its previ-
ous value plus just one quarter of
New_position? That's why it's called a
weighted average; by giving more
weight to the previous reading, it
reduces the effect of rapid, new

changes. Listing 1 is a fragment of the
PIC assembly language program that
does the weighted averaging.

The PIC's next job is to turn the
joystick numbers into servo pulses.
Nothing could be simpler. It turns on
the output bit by writing a 1 to it, waits
for approximately 1 ms, then uses the
joystick value as counter, waiting 4
microseconds (us) for each joystick unit.
When this second delay is through, the
PIC turns off the output by writing a 0
to it.

So you can understand that the
lower the joystick value is, the closer
the output pulse width is to 1 ms. The
higher the joystick value (up to 255),
the closer the pulse width is to 2 ms.

The PIC's third major job is read-
ing and writing to memory. The circuit
uses a pair of electrically erasable, pro-
grammable, read-only memory (EEP-
ROM) devices — Xicor X25640s. The
main virtues of these parts are small
size, easy interface, and data retention
without power. That's right — you can
record a motion sequence today, turn
off the power, then play back the
sequence tomorrow, or 10 years from
tomorrow!

The PIC program is organized so
that it stores one servo channel in each
EEPROM; as many as 8191 samples
per channel. Since the servo pulses are
generated at a rate of approximately 60
Hz, this represents 8191/60 = 136
seconds of storage. The EEPROMs also
store one additional piece of data: the
ending address of the recorded
sequence. That way, if you record a
sequence shorter than 2 minutes 16
seconds, the MM2 can figure out where
it ends.

For additional information on
interfacing the X25640s to PIC and
BASIC Stamp applications, see "The X
Files" in the Nov. '94 N&V, or contact
the source in the parts list.

To complete our overview of the
circuit, let's take a look at a few of the
less-glamorous details. The MM2 has
two function switches: loop/one-shot
and record/play. As the circuit design
progressed, | found that the PIC didn't
have enough input/output pins to
assign these switches pins of their own.
I piggybacked the record/play switch
on the clock line of the EEPROMs.
When the PIC is outputting clock puls-
es to the EEPROM, resistors R12 and
R13 prevent the switch position from
affecting the state of the line. When the
PIC needs to read this switch, it dis-

4 delta from indirect (old),

/4 indirect.

v data (in temp) right
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lacement diagram for the MM2

ables the EEPROM, and switches its
pin RB4 to input. This method of dou-
bling up inputs and outputs on a single
pin is common in PIC designs.

The loop/one-shot switch is han-
dled differently. It borrows the PIC's
real-time clock/counter (RTCC) input.
This input is normally used to detect
edges — on or off transitions. However,
it's possible to trick RTCC into seeing
an edge where there's only a steady
state. Just toggle the RTCC's control bit
between positive-edge and negative-
edge detection. This clocks the bit on
the RTCC input into its internal
counter register. Listing 2 is a program
snippet that shows how it's done.

Other small details: The MM2 fea-
tures serial input and output lines. The
serial input is not used in the basic
MM2; it's an extra-cost option. The
option lets you connect the MM2 to a
PC in order to read and write the EEP-
ROM memory. This way you could
store a library of motion recordings on
disk and download them to the MM2 as
needed.

Whether or not your MM2 has the
serial option, the serial output has
another function. It outputs 60 pulses
per second when the MM2 is record-
ing. This lets you connect a digital
counter to the MM2 in order to keep
track of your place in the MM2's mem-
ory. If you reset the counter to 0 before
starting the recording, it will count to
8190 when the MM2 reaches the end
of memory. Of course, the sweep sec-
ond hand of your watch

BLACK

RED

YELLOW
(or other)

4-cellCorD
battery holder

SERVOS

YELLOW
(or other)

Figure 5. Hookup diagram.

will do almost as well,
but I couldn't resist
adding this feature. On
the circuit board, you'll
notice that the serial
connector includes a pin
with regulated +5V to

MM2 power homebrew or
Servo commercial counter cir-
connector cuits drawing up to 50
JP1) mA

The MM2 also
includes a sync connec-
tor, which allows you to
connect several MM2s
together so that all of
them respond to any of
the joystick trigger

(start) and thumb (stop)
buttons. This lets you start and stop
MM2 recordings in perfect sync for
more elaborate animations.

The sync connector also lets you
use a variation on the old recording-stu-
dio trick that permits singers to sing
harmony with themselves. The tape
deck plays back a previous vocal on
one channel, and records the new
vocal on another. Similarly, you can
link two MM2s via the sync connector.
Set one for play and the other for
record. When you press the trigger to
begin the new recording, playback will
also start up. You can use the playback
motions as a point of reference for
recording the new motions.

One other possible use for the sync
connector is to activate other devices.
Suppose you wanted to synchronize an
electronic soundtrack with MM2
motions. You'd connect the sync to
trigger the audio playback at the same
time the motion sequence starts.

Building the MM2

The key to the MM2 s its double-
sided printed circuit board, shown in
Figure 3. You can make your own

board from the artwork in the figure, or
purchase one ready-made from the
source in the parts list. The ready-made
board has plated-through holes, and
the layout relies on these to connect
the top and bottom sides of the board.
If you construct your own PCB, you'll
have to solder components on both the
top and bottom of the board. There is
also a via — a top-to-bottom-layer
jumper — that you must install. Insert a
piece of hookup wire into the via hole
and solder it on both sides of the
board.

You'll have to do the same thing
for some of the DB-15 pins, since
these aren't accessible for top-layer sol-
dering once the connector is in place.
So before you install the connector,
pass thin pieces of bare wire (such as
stripped #30 wire-wrapping wire)
through the connector holes. Solder
them on the top side, being careful not
to plug the holes. When you install the
connector and solder the bottom side,
the proper connections will be made.

I made the prototype shown in the
photos using these homebrew methods
in order to finalize the design before
submitting it to the board manufactur-
er. This paid off, since I made small
changes to the board after prototyping.
By making the first run myself, I avoid-
ed paying double "tooling" charges for
the board, which would have added
about $200.00 to my costs.

The resulting ready-made board is
easy to construct, thanks to a novel lay-
out by Scary Design Studios (see parts
list for contact information).
Components are grouped for conve-
nient installation, and the part numbers
are etched into copper on the board.
Figure 4 shows the parts placement.
Use sockets for Ul, U2, and U3. If
you're making your own PCB, use
machine-pin sockets, since these have
metal turrets that allow you to solder
them on the top side of the board. If
you're using the ready-made board, you
may use any kind of sockets you like.

Note that capacitors C3, C4, and
C5 are surface-mount types and go on
the underside of the board. If you've
never done surface mount before,
here's your chance. You'll be pleasantly
surprised at how easy it is. Just follow
these steps:

« Tin one of the two pads with a
light coating of solder.

» Pick up the component with
tweezers in one hand, and your solder-
ing iron in the other. Heat the tinned
pad with the soldering iron, then press
one end of the component into the
melted solder. Make sure that the other
end of the component lines up with the
other pad. Remove the soldering iron.
Hold the component in place for an
additional second or two.

» Now put down the tweezers and
pick up some solder. Solder the unsol-
dered end of the component. If neces-
sary, apply a little more solder to the
other end. You're done.

As your board nears completion,
you have a decision to make: box or no
box. You can either mount the MM2 in
an enclosure, or leave it au naturel.
Either way, I suggest that you use head-
er stakes on the board at JP1 through
JP4 and S1/S2. In a boxed version,
you can attach female header sockets
to switches, servo output connectors,
and the battery clip. When it comes
time to install the board, just plug
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4-cond. phone cable:
no more than 6'

TOP

MM2 Connector (fits JP2)

PL1
(4-c

header socket
to fit JP2)

power from the MM2
and look for construc-
tion errors.

Once you've got your
servos moving in
response to the joy-
stick, the checkout
stage is over. You're
ready to put MM2 to
work.

Using the MM2

The MM2's default
mode is record/stand-
by. In this mode, mov-
ing the joystick causes

ond. female

Figure 6. Fabricating a serial cable for the MM2 with serial option.

the servos to move, but
doesn't record to mem-

ory. To start a record-

pair of 2-cond.
header sockets
glued together

index mark
(point toward U2
on MM2 board)

4-cond. phone cable

Figure 7. Sync cable for triggering two or more MM2s simultaneously.

ing, tap the joystick trigger but-
ton. Although there's no appar-
ent change in MM2's operation,
every move you make with the
joystick is being recorded.
When you're done recording,
tap the joystick thumb button. If
your recording runs longer than
the MM2's memory (2 minutes
16 seconds), MM2 will automat-
ically end your recording.
To play back the motions
you've recorded, slip a shorting
jumper onto the header at S2. If

everything together and secure the
board in place.

For a box-less version, the header
stakes themselves can serve as switch-
es. Slip jumpers (also known as shunts
or shorting blocks) over the posts for
ON; remove them for OFF. Since
most of the action happens at the joy-
sticks, this isn't as cumbersome as it
sounds.

When you finish soldering the
board, leave U1, U2, and U3 out of
their sockets for final checkout.

Checkout and Use

To check out your completed
MM2, you will need a 9V battery, PC-
compatible joystick, and one or more
servos with appropriate battery pack.
The servos must always work off a sep-
arate power supply from the MM2. The
MM2's power supply is too puny to run
the servos' motors, and separating the
power supplies reduces the chance that
motor noise will interfere with the
MM2's operation.

Make sure that Ul through U3 are
out of their sockets. Connect the 9V
battery to the board and short the pins
of the ON/OFF header together. Don't
connect the joystick yet. Get your volt-
meter and check the following points
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for 5 VDC (plus or minus 0.5 VDC):
Black Probe Red Probe

Ul, pin 5 Ul, pin 14
U2, pin 4 U2, pin 8
U3, pin 4 U3, pin 8

DB-15, pin 4 DB-15, pin 1

Depending on the type of sockets
you used, you may have to make these
measurements from the underside of
the board, or insert thin pieces of solid
hook-up wire into the sockets as tiny
probes. For the DB-15, you should find
that a bent paper-clip makes a suitable
probe extension.

If your probing shows something
other than 5 VDC at these locations,
re-inspect your soldering and fix the
problem before continuing.

Once you're sure that the five-volt
supply works, turn off power by remov-
ing the jumper from the ON/OFF
header. Install U1 through U3 in their
sockets. Plug the joystick into the DB-
15 connector. Connect servos to the
unit as shown in Figure 5. Connect
power to the servos and install the
ON/OFF jumper. Leave the other
jumpers off for now.

Now grab the joystick and move it
around. The servos should move in
response. If they don't, disconnect

you've connected a switch to
S2, set it to the closed position. Press
the trigger to start playback. The servos
will move in response to your recorded
moves. When playback is through, the
servos will freeze in the last position
you recorded.

To play back your motions contin-
uously, put another shorting block on
S1 (or close the switch connected to
S1, if applicable). To start playback,
press the trig- -
ger. Now your
recording will
loop continu-
ously until you
change modes
or cut the
power.

If you pur-
chased the seri-
al option, con-
struct the cable
shown in
Figure 6.
Connect the
cable between
the MM2 and
your PC's serial
port. Fire up
the serial-
option software
and follow the
instructions on

the screen. You'll be able to save and
load MM2 data to/from your PC's disk
drives. Note that the data is in tab-
delimited ASCII form that's compatible
with many spreadsheets, so clever
hackers can write software to modify or
even generate MM2 motion sequences.

To synchronize two or more
MM2s, construct the cable shown in
Figure 7. Slip the connectors onto the
sync headers of the MM2s with the
index mark pointing toward U2. Now,
any trigger- or thumb-switch action at
either of the MM2's joysticks will start
or stop both units.

If you want to use a digital counter
to keep track of your position in the
MM2's memory during recording, con-
nect it to the serial-out and ground pins
of JP2 on the circuit board. Before you
start a recording, reset the counter to

As you record, the counter will
increment 60 times a second. Since the
highest memory address is 8190, time
remaining is proportional to that value.
For example, if your counter display
shows 4000, you have used slightly less
than half the available memory.
Alternatively, you can trigger a stop-
watch when you start recording.
Maximum recording time is 2 minutes
16 seconds.

Conclusion

The Motion Memory 1l is a great
tool for creating electronic animation.
It's easy to use, but has several
advanced features and options suggest-
ed by professionals in the special-
effects business. Despite its profession-
al pedigree, the MM2 is inexpensive
and easy to build. Make some magic
today! NV
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TEKTRONIX 7000 SERIES: Sale: 7704A
200MHz mainframe with 7A26, 7B71,
7B70, two P6106A probes, manual set,
with warranty and calibrated, $750; 7854
400MHz oscilloscope mainframe with
GPIB, digital storage, waveform meas-
urement capability, $975; 7633 100MHz
storage mainframe, $475; 7904 or R7903
500MHz mainframe, $435; 7B53A 100MHz
dual time base, $190; 7B92A 500MHz
dual time base, $325; 7CT1N curve tracer,
$475; 7D15 225MHz counter/timer, $275;
7D20 digital storage plug-in featuring
cursor measurements min/max envelop-
ing, signal averaging, $825; Sale 7L5/L3
spectrum analyzer, 20Hz-5MHz, digital
storage, $1,500, with trackiing 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 condi-
tion!! Other plug-ins, mainframes, pack-
age discounts available. All with warran-
ty. Pepper Systems, 214-353-0257.

WANTED HP 107 quartz oscillator: HP
113BR Divider/Clock: Arbiter Systems
GOES Satellite Clock Model 1085. Call
Bill Scolnik, 1-800-634-7036.

Computer
Festival

Mercer County Commumty College (NJ)

April 22-23, 1995

Saturday from 10am® to 6pm
& Sunday from 10am" to 4pm

World's Longest Running
Personal Computer Show!

Flea market opens
1 hour earlier

Over 125 Seminars

The computerindustry'sleading experts present
programs on the latest business, technical and pro-
gramming topics at all levels from b to ad-

Largest Personal Computer

Outdoor Exhibit Area!
You'll ﬁnd acres of bngmns in new and used

vanced. Programsinclude the latest on the Information
Super Highway/Internet, CD-ROM, CAD, E-Mail,
Graphics, ngnmming. Desktop Publishing,
Hard , Word Pr g, Networking, Business
Applicati Op Syslems and much more!

TRANSIENT RECORDER Signal Analysis
system w/computer ‘“Kontron” only
$2,295 OBO. Chart Recorder to measure
voltage and amps “Omegaline” 600 with
6 plug-ins. UN-Interruptible power supply
“Sola Mini” 120V 400VA $895. Hi pot
tester “Associated Research” 1.5KVA 5
amps Max, Milliohm meter Keithley 503
HP signature multi-meter model 5005A.
619-259-6505.

TEKTRONIX 492 portable solid-state
spectrum analyzer $8,650, option 1, 2, 3.
$8,350, option 1,2. Davilyn, 1-800-235-
6222.

CURVE TRACER, Tektronix 576 $1,250.
Gould 4040 digital storage oscilloscope,
$250. Tektronix 453 50MHz portable,
$150. HP 1600A logic analyzer w/pods,
$95. Tektronix 545A/CA $75. 519, 567,
575A, P6032, plug-ins, CRTs, parts. Call
for detailed list, evenings or weekends
please. 602-938-4033 or 602-978-3026.

TEK 7854 400MHz dig. storage w/
7A19, 7A26, 7B80, 7B85, $975; 7A13
dig. $125, 7A29/04 $225, 7B92A $125,
7D15 $125. Other plug-ins available,
HP 141T w/8552B & 8553B $1,200. Call
Harry, 516-385-9452 FAX 516-424-6575.

INDUCTOR/CAPACITOR TESTER, Sen-
core LC101, computerized, Almost NEW
(40 hours) $1,700. Variable Isolation
Transformer, Powerrite $375. Transistor/
FET Tester, Cricket $350. Oscilloscope
Beckman 20MHz, dual trace, with com-
ponent tracer (includes two logic probes)
$300. Package price $2,500 All equipment
has less than 500 hours! 500-677-4686 or
717-545-5868.

TEST EQUIPMENT, office equipment,
motion control components: digital
scope, logic analyzer, development sys-
tems, D-size plotter, graphics tablet, pil-
low blocks, V-track/rollers, pneumatic ac-
tuators/valves, optical switches, stepper/
servo motors/drives, AC motors, wire-
wrapper. Call for list. All in good condi-
tion with 90-97% off new prices. 619-966-
1000.

Thns educuloul oppomumty is FREE with your ad-
mission!

Over 168 Indoor Booths

These commercial booths offer the best deals
and bargains in brand new hardware, software and
accessories. You'll find many prices that are below
what you can get from these same vendors at their
stores or through the mail.

Major National Exhibitors

Because they have often used TCF to announce
the latest developments and releases you can expect
to get some surprise announcements and the latest
scoop from these national exhibitors. These indoor
exhibits include industry giants like: Microsoft, Intel,
Apple, IBM, Lexmark, Novell, Corel, PC Expo,
O'Reilly and Associates, 7th Level, Adaptec, Ziff
Davis and Internet providers: ESCAPE and Dorsai.

Special Support for Hearing Impaired

Special arrangements for the hearing impaired.
Ifyou need this service, contact TCF (see info below)
or FAX 717-529-2785.

‘requesting information via Internet E-mail. Justsend

1000
ouldoot vendor spou are lvuhble Single spots are
specially priced to make flea market spots affordable
for anyone. Contact TCF (see below numbers and
address) to reserve your space. Be quick, they go
fast.

Saturday Evening Banquet
This sumptuous banquet is the highlight of the
weekend. Inthe past fe d kershave included
Bill Gatesof Microsoftand FdeibbonsofSoﬁware
Publishing Corp. This year's keynote and banquet
speaker is Bill Machrone of PC Magazi
More Information via Internet!
You can get the latest information on TCF by

an E-mail message to TCF.info@edit.com and you
will get details about the festival, including updates
as the festival draws near.

Admission
General admission is only $8 for 2 days, $5
Sunday-only. Students and Senior Citizens are only
$5 for 2 days. Children under 12 Free on Sunday-
only (if with an adult). Preschoolers Free at all times.
For more information or to reserve exhibit space,
tJ /Glenn Ecl TCF95,POBox 129,
Kirkwood, PA 17536 or CALL: 717-529-6134.

HP 6267B $350, HP 8443A $400, HP
3586B $550, HP 1201A $175, HP 86601A
$400, HP 8553B $350, HP 3465A $50, HP
3400A $125, BOONTON 92B, PROBE
$350, HP 410C $100, HP 1630A $500,
HPIB Thinkjet $100, 513-658-4951.

FOR SALE: Biddle 7679 crank megger,
$50; Boonton 92B RF millivoltmeter/
probe $350; HP 5245L counter/5253B
500MHz converter, $200; GR 1026 10-500
MHz generator $250; Staco EJ401V 4
amp variac/isolation transformer in cab-
inet with voltmeter, AC/DC output, $120;
Wavetek 1002 0-500MHz sweeper, $350.
All with manuals and guaranteed. SASE
for list of excess instrument manuals.
Chase Hearn, 104 Glenwood Drive, Willi-
amsburg, VA 23185. 804-229-7263.

UNITEK WELDERS wanted for cash. Par-
allel heads and power supplies. Call
608-643-5434, FAX: 608-643-4439.

WANTED: TWT Amps bad/good, new/
used, and TWT tubes. We buy all types of
test equipment. Call/Fax Richard at:
MHz Electronics, 602-265-0731. FAX:
602-285-9066.

SERVICE MONITORS wanted. IFR, Mot-
orola or Marconi. 716-661-9964 or 716-763-
9104 after 6. FAX: 716-763-0371.

HP 8614B signal generators 800-2400
MHz RF output power + 10dBm to 127
dBm 50 ohm load external AM/FM +
pulse modulation $750. 1-800-435-1516.

WANTED: SERVICE monitors dead or
alive. Motorola, IFR, Cushman, Wavetek.
Fax your list. Call me last for best cash
price. 408-929-2244 pager 510-498-6875.

TEKTRONIX SCOPES. These scopes
have seen very little use and are consid-
ered by many as the best portable
scopes ever made. They include opera-
tors manuals and accessories. 465
100MHz $395, 465B 100MHz $450, 475
200MHz $495, These scopes have spent
most of their lives in storage cases. They
are as close to new as you will find, 30
day guarantee. Service manuals with
purchase $25, without purchase $35.
200C scope cart with scope purchase
$25, without scope purchase $50. Visa
and MasterCard accepted. FEITEK, INC.,
2752 Walton, St. Louis, MO 63114. 314-
423-1770.

WANTED: TEST equipment in working
condition. TEK, HP, FLUKE and others!
DEXIS. Fax list to 612-942-9712 or voice at
612-944-7670.

PORTABLE SCOPES TEK 465B/DM44
(100MHz), $645. TEK 475 (200MHz), $595.
TEK 475/DM44 (200MHz), $670. TEK 475A
(250MHz), $695. TEK 475A/DM44
(250MHz), $770. TEK 485 (350MHz), $795.
HP 1727A (275MHz, storage), $945. TEK
466 (100MHz, storage), $845. Tek 2465,
Tek 2465DVS, Tek 2230, call. All with
BRIGHT CRTs, excellent condition, war-
ranty. Pepper Systems, 214-353-0257.

DBDGG Electronics

Millions of Chips, Transistors and
Electronic COmponenu in Stock!
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In addtion to i more components,
CPUs, RAMs, B’HOM: Al.x.dom , MOV, resistors, M’:‘iﬁr
roids, LEDs, displays, cables, switches, , instruments and other new and
smwhm Mumm-mm

Gigantic Surplus Buy-Out, PRICE BLOW-OUT!

Vinyl Notebook Bag - Large Laptop

black with biack nylon with

inside 2 zippered

pockets inside pockets

9x12x2 inches $9.99 12x14x6 inches $7.95

Tm-ﬂm«iﬂ: monnmq Mllmhll
fo: mm

S 1st. bb. + 1.50 each add. - thl.ﬂ' 317m1d:;+2.5‘))|nh

SHIPPE? pen
owmmasxawaun Tuoumiun. dwﬂm
Al prices and avallability are subject to change without notice

Debco El 4025 OH 45209
Ondars, 1 Into, 1 (513) 531 ad ms4sa

Write in 177 on Reader Service Card.
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Compatible with Jerrold,
Scientific Atlanta

and Pioneer X

Latest high-tech features... P { )' s 2

*750 MHz z 3 T
* Infra-Red Wireless Remote Control . :

« Integrated Volume and Mute Control s

. 8In Skcreen Menu Displays For All User Functions
*Cloc

* Favorite Channel Memory Bank

* Programmable Parental Lockout

« Channel 3/4 Switchable

« Last Channel Recall

« Sequential or Direct Channel Access

*HRC / STD / IRC Programmable

* Auto Frequency Control Tuning

« Sleep Timer

* Audio and Video Ports

» Switched Electrical Outlet

* Inview Video Pass-Thru Technology

Wave Master 5500-3 Millenium M-3

* Parental Control

* Favorite Channel Memory
 Sleep Timer

* Wireless Remote Control
e Last Channel Recall

e HRC / STD Switchable

* 99 Channel

1-9 10-19 20"
$75.00 $69.00 $63.00

¢ Parental Control

¢ Favorite Channel Memory

* Wireless Remote Control

e Last Channel Recall

* HRC / STD Switchable

* 99 Channel

* Available Wlth Built In
Descrambler

* Available With A/B

1-9 10-19 20"
$69.00 $65.00  $55.00

19 10-19

ALt ..

VIDEO COMMUNICATION SYSTEMS INC.

50 March 1995/Nuts & Volts Magazine

Write in 171 on Reader Service Card.

PIO-GRN  §79 $69

 PlO - GRN+ (new) $99 989

PIO-TNT (new)  $95  $85

ask about our complete line of products

1-800-872-6585




[#80 TEST EQUIPMENT cont. |

HP SPECTRUM analyzer sale. 1KHz-
110MHz, HP 141T-8552B-8553B system
with manuals checked working with a 30
day guarantee. $1,400! 1-800-435-1516
Tech-Systems.

BUY, SELL, late model test equipment,
all makes. Buy parts for HP, Tek and
Fluke. Jim, JCS, Ph: 800-44-TESLA, FAX:
510-475-0442.

WANTED: GUILDLINE 95206. Ph: 719-
630-1030, 7am-5pm MST Tue-Fri.

HP SPECTRUM analyzers. 10MHz-18GHz
(with mixers 40GHz). HP 141T-8552B-
8555A system with manuals and 30 day
guarnatee. $1,950. Tech-Systems, 1-800-
435-1516.

TEST EQUIPMENT: HP 8601A sweeper,
$600; HP 8402B power meter calibrator
$150; Fluke 760A $600; Fluke 731B DC
referenc Std $600; Tek 422 15MHz dual
channel scope $200; GR1342J $100; Clar-
ostat 240 $100; Kinemeterics WVTR,
WWV receiver $150; Brush 220 chart
recorder $300; Delta Design 2300R Oven
inv chamber $500; Julie Research VD307
$200; Julie Research PVP1001 $300; HP
805C slotted line .5-4GHz $150; Cober
605P High voltage pulse generator
$3,000; HP 7560A dual channel log con-
verter, HP 5257A $350; Technipower LA
40-25M Power supply 0-40V 0-25 amp,
metered $500. Send for test equipment
sales list. A-Comm Electronics, 7198 S.
Quince Street, Englewood, CO 80112.
303-290-8012, FAX 303-290-8133.

HP 3457A “current catalog” DMM 3-1/2-7-
1/2 digits, $2,100, options available. Call
1-800-435-1516 Tech Systems.

DIGITAL STORAGE SCOPES by Philips
at affordable prices: PM3315 60MHz/
125Msps 2-channel DSO only $1,200 w/
GPIB or $1,000 w/o GPIB. PM3305 35 MHz
4 channel Combo DSO & Analog $900.
PM3302 20MHz 2 channel $700. All are
portable units loaded with hi-tech fea-
tures. Prices include Operator’'s Manual,
full check-out and NEW probes. RUBY-
TRON INSTRUMENTS 914-937-6376.

TEKTRONIX 576 and 577 Curve Tracers.
Several of each. Excellent condition.
Cal’d and certified. $1,500 ea. OBO. 214-
323-2352.

POWER SUPPLY Sale. Fax specs to Bill
or Susan, Tech-Systems, 908-280-0111.

TEKTRONIX EQUIPMENT: 1105 accesso-
ry supply, $125; 1474 NTSC color sync
gen, $400; 4662 XY plotter, $150, 575
curve tracer, $250, 603 XY storage moni-
tor, $250; 7403N 60 MHz 3 slot frame,
$200; 7603 100 MHz 3 slot frame, $250;
R7603 rack mount 3 slot frame, $250; Tek
7704A, $300; 7904, $500; 7633, $300; 7A12,
$100; 7A18, $100; 7A22, $300; 7A26, $200;
7B50, $150; 7B53A, $150; 7B70, $200;
7B80, $200; 7B85, $250; 7B87, $250; 7D13,
$150; C5A camera and back, $100, DC502
550 MHz counter, $200; SC501 5 MHz
scope, $150; DM502, $150; S-30 Delta std,
$50; TM504, $125; TM506, $150; TM515,
$150; P6015 40KV high voltage probe,
$200 John Ayres, A-Comm Electronics,
303-290-8012.

WANTED: HP CRT 5083-4471. Ph: 719-
630-1030, 7am-5pm Tue-Fri.

TEK 7000 series scopes & plug-ins. Every
imaginable model in stock. Call for pric-
es. Fax “Wish List.” Bill or Susan, Ph:
1-800-435-1516 or FAX: 908-280-0111.

TEKTRONIX 492/%2 SPECTRUM ANA-
LYZER, 50KHz-21GHz DIRECT: 220GHz
CAPABILITY. INTERNAL PRESELEC-
TION and DIGITAL STORAGE options
included. Was over $27,000; $5,900 with
90-day warranty. 18GHz-40GHz Precision
Waveguide Mixers available. Hamilton
Instruments 619-439-1345, 800-TO-BUY-
TE:

BOONTON-BOONTON Boonton. We
have the worlds largest stock of Boonton
parts, instruments etc. etc. Call 1-800-
435-1516 or Fax 908-280-0111, Bill or

TEKTRONICS 491 Spectrum Analyzer,
frequency range 10MHz to 40GHz. Good
condition. $795. Additional charge for
calibration. TEKTRONICS 465M Oscillo-
scope with manual $345, calibration
available at additional charge. ISA, PO
Box 6955, Laguna Niguel, CA 92607.
714-495-4723, FAX 714-495-4742.

MICROWAVE LINK ANALYZERS. | can
supply fully operational systems or repair
parts. HEWLETT PACKARD 3702B,
3705A, 3710A, 3716A. ANRITSU ME434B
systems, ME525C systems. Also: MAR-
CONI NOISE EQUIPMENT 2090 series
RX, TX, and filters. After 7pm CST. Joe
214-530-0077.

FEITEK HAS the test equipment you
want at reasonable prices. We buy, sell,
and trade HP, Tek, G.R., etc. Call or Fax
Monday thru Friday 9 to 5, 314-423-1770,
or write us at Box 3423, St. Louis, MO

TEK DA4084 distortion analyzer, self con-
tained with power module. Same as
AA5001. IEEE 488 Port GPIB, $1,295. 60
day warranty. Reliable service. Bob Mor-
gan Test Equipment Sales. Ph/FAX 717-

Susan.

63143.

842-1534.

ORDER NOW 1-800 4 HOBBY KITS

Hear exciting air-craft

ommunications—
pick up planes up to
100 miles away!
5 * Receives 110-136
MHz AM air band, smooth varactor tuning rhet with

AIRCRA RECEIVER
y 5

SYNTHESIZED AUDIO GENERATOR
%— 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

STEREO FM TRANSMITTER

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 phasis and crystal ibcarrier. Connects
to any CD or tape player, mike mixer or radio. Includes fre
tuning tool too! For a pro look add our matching case set with on-
board whip antenna

FM-10A Stereo $34.95
CFM Case,whip ant set. .$14.95

kit

and square wave output 0-5

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 ki 29.95 Matching case set, CAR ...$14.95

FM RECEIVERS & TRA ITTER

tune around. These sensitive superhet 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) $34.95
CFR Matching case set
FT-146 Two Meter FM transmitter $99.95

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!

SG-550 Kit

199.95 SG-550WT assembl $2i 5

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
h . Two swil bands (in 3-22 MHz

range), each 1 MHz wide—tunable on your car radio dial. Add

some interest to your drive home!

Shortwave receiver kit, SR1...

St kit, SC1

MICRO-MIK

World's smallest FM wireless [
mike. Smaller than a sugur cube [
- including battery and mike. Two |4
sets of SMT parts supplied in [
case you are clumsy! Terrific
audio pick-up (pin drop at 5 ft) and transmit range of 300 ft.
We include the battery (watch style), electret mike and
even a tuning tool! Be a James Bond and leamn SMT too!
FM-5 Micro mike kit ... 19.95

FM 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.

ol e W B S S $5.95
FM-2, as above

but with added mike preamp ................ $7.95
FM-4, long range with

very sensitive audio pickup . . ............... $14.95
PB-1, Phone bug needs no battery,

hookstophoneling....................... $14.95 |
MC-1, Micro size sensitive mike cartridge

Tor PM-1.2.8 aar i i i sn s m o e s i $2.95

Matching case set for SR1, CSR .
Matching case set for SCI, CSC

AM TRANSMITTER
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 T itter kit $24.95
CAM Matching case set. $14.95

SCANNER CONVERTER

Tune in on the 800-950 MHz action using

your existing scanner. Frequencies are

converted with crystal referenced stabilty

to the 400-550 MHz range. Instructions k
are even included on building high .
performance 900 MHz antennas. Well designed circuit features
extensive filtering and convenient on-offbypass switch. Easy
one hour assembly or available fully assembled. Add our
matching case set for a professional look.
SCN-1 Scanner converter kit. 9.95
SCN ing case set $14.95
SCN-1WT Assembled SCN-1 and case........ $89.95

DR. NI-CAD CONDITIONER/FAST CHARGER

Quit spending big bucks for repl battery packs, rej and condition your
batteries for peak capacity. A d circuitry has optimi: 1 ge 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 cooking your 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/f

charger kit $49.95
CDN Matching case set $14.95
DN-1WT Fully bled Dr. Ni-Cad with case $89.95

SPEED RADAR

New low-cost microwave Doppler radar kit “clocks” cars, planes, boats, horses, bikes or 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 heur or
‘| feet per second! Earphone output allows for Iistanilrjlge:jo actual Doppler
shift. Uses two 1-Ib coffee cans for antenna (not inch ) and runs on 12
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-

of-fun kit.
SG-7 Compl $99.95

kit.

STEREO PEAK HOLD BARGRAPH

Finally a dual LED bar graph with a peak hold display! Bar graph displays are neat and e{a
catching but their speed is their downfall - they just can't capture the peaks. Our kit is il
two units in one, a fast display to show the signal and a long persistance display to capture
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
multi-colored LED display for snazzy, eye grabbing display and easily set ranges for
virtually any signals, from voltmeters to audio VU meters to audio power amps to SWR
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

SPEECH SCRAMBLER

Descramble most scramble systems heard
on your scanner radio or set up your own
scambled communication system over the
phone or radio. Latest 3rd generation IC is
used for fantastic audio quality - equivalent
to over 30 op-amps and mixers! Crﬁgﬁl

ilt-

Relive the radio past with a crystal set
like your grandfather built. Uses genuine
Galena crystal and catwhisker. Several
different types of radios are built,

for a neat, pro look.
RV-1 Surround Sound/Reverb kit................. $59.95
RV-1WT RV- 1 and case

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 ize your

for crystal clear sound with a

in 2 watt audio amp for direct radio hook-up.
For scramble systems, each user has a unit
for full duplex operation. Communicate in

ncluding standard AM broadcast,
shortwave and even WW |l foxhole
style. To compare modern semicon-

sound. Easily connected to radios, stereos, CB's and TV's. Plently of audio to drive a small speaker for stand-al

operation t0o. Experierence the fun and realism that surround sound provides - without spending hundreds! Add our case set

privacy with the SS-70. Add our case set for | ductor detectors, we include a diode for
afine ional finish. comparison. No soldering required and
(S:SS;% Lt :ﬁgg we even give antenna ideas. Radio for
SS-70WT Assembled +99 | free, get it now before Clinton taxes it!

S§8-70 and case set ..

$79.95 | CS-1 Crystal set kit............... $19.95

Control virtually anything by Touch-Tone remote control. The

complete control of remote radios, thermostats, hi-fi's, homes
for a handsome finish.

URC-1 Remote control Kit ...............cc.eunen $129.95
URC-1WT Fully d URC-1 and case

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, squelch, etc.) and 3 timers adjustable from 10 mS to 40 hours!
Two level password control allows secure control and multi-level access. Six digit LED display shows currently entered
codes and a crystal controlled touch-tone decoder provides reliable operation. There's nothing else like this unit, be in

or even factories with the URC-1. Add our matching case set

CURC Matching case $et ..........ceeueesnuenncand $14.95
$189.95

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
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,
a “dash” is inserted between sets of digits that were decoded more than 2 seconds apart.
A “central-office” quality crystal controlled decoder is used allowing rapid and reliable

detection of numbers at up to 20 digits per second! For a professionally finished look,

Decoder hooks to the demodulator of FM radio and tunes

CA-1 Decoder ki

FR-1 FM kit

...$27.9
$24.95

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.
S i 2.

FM SUBCARRIER DECODER

Tap into the world of commercial-free music and data that is carried over many standard FM broadcast radio stations.

add our matching case set. Start cracking those secret codes tomorrow with the Tone
Grabber!

digital multimeter. Two pushbutton ran;

LC-1 LC meter kit

assure proper accuracy of your kit! Active filters and switching supplies require critical values, no one should be without
an accurate LC meter. For a pro look, add our matching case set.
$34.95 CLC Case Sel........ccc..cumsisssnsssssssisensd

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
for high resolution readin i librati

and we even give you to

: i TG-1 Tone Grabber kit ............. $99.95 CTG Matching case set........ $14.95

e 50-100.Ktiz SCA sucamer band. Many fadios have 2 | TG {WT Eully 886ambiod T6-1.800.CA86 il tiimbmenoreriis $149.95
DIGITAL VOICE RECORDER

5 CSCA Matching case set $14.95 | Cl digital voice storage unit will record your message of up to 20 seconds.

CFR Matching case for FR-1.. .$14.95 | Time is split up into four 5 second blocks which can be played separately or

cascaded for longer messages. 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

MOTOR CONTROLLER

You can even loop your rig's mike through the Chatterbox. For contest or
fun use, the CB-1 can drive an external speaker. Includes a built-in electret mike.
For that finishing touch, add our matching case set.

CB-1 Voice recorder kit..... ..$59.95 CCB Matching case set ...

ORDERS CALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY

Tech Systems of New Jersey.

HP 141T, 8552A, Spectrum analyzer sys-
tem. 10MHz to 18GHz. $1,650. 30 day
warranty. Reliable service. Bob Morgan
Test Equipment Sales. Ph/FAX 717-842-
1534.

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

driver features pulse width modulation control allowing full motor torque even at
@ low speeds and can drive motors up to 50 VDC @ 10 Amps! Add our case set

TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555

TERMS: Satisfaction guaranteed. Exam

for refund. Add S
surface mail. D (U.S. only) add $5.00. Ors

f. MBI  <aics tox. 50-day parts warranty on kit parts. 1-year part
] it
RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564

51

95 for shipping, t

for a professional assembly.
' SMD-1 Stepper kit
g CSMD SMD-1 cas

Write in 176 on Reader Service Card. Nuts & Volts Magazine/March 1995



TEK 7L13 Spectrum analyzer plug-in 1
KHz to 2.5 GHz $1,800. Tek 7613 with
7B53A and 7A18 $450, all clean and
guaranteed. Technologies West, 503-267-
6064.

141T COMPUTER INTERFACE. All ca-
bles, Windows software included, just
connect to PC parallel port and modern-
ize your old 141T spectrum analyzer.
Multiple traces, digital average, markers,
graph or 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.
$149, requires Windows 3.1. Innovation
First, PO Box 221, Mason, OH 45040,
513-459-7070.

TEKTRONIX 7000 SERIES VERTICAL
AMPLIFIERS: 7A13 105MHz differential
comparator (LED), $395; 7A18 75MHz
dual-trace, $65; 7A18A (newer version),
$95; 7A18/6 (with variable offset), $125;
7A22 1MHz high-sensitivity, differential,
$395; 7A24 400MHz dual-trace, $275;
7A26 200MHz dual-trace, $145; 7A42
350MHz 4-channel, $595. Excellent condi-
tion!! Other plug-ins, mainframes, pack-
age discounts available. All with warran-
ty. Pepper Systems, 214-353-0257.

OSCILLOSCOPE SALE: KIKUSUI model
COS6100M, 5 channel 100MHZ portable
scope, good condition. $325. TEKTRO-
NICS 454 150MHz Scope $195. ISA, PO
Box 6955, Laguna Niguel, CA 92607.
714-495-5566, FAX 714-495-4742.

LEASE MONEY Available! In business
two years? Decent credit? Computer,
Software, Equipment leasing! You
choose vendor and equipment, we fi-
nance it! $2,000 to $50,000. #10 SASE for
information, rates, application. D-Star
Leasing, Box 785, Ormond Beach, FL
32175. 904-672-7371, FAX 904-673-6560.
Dealer Inquiries Invited.

HP SWEEP generator 86290C $1,500,
86342C, 86350C, $750. Wavetek 1001
$150. ETN 7370 System noise monitor
$250. Electro metrics interference analyz-
er EMC-50 $1,500. Fluke 750A $250. Wa-
vetek model 159, $175. EMC Instrument
EMA-910 $275. Marconi FM/AM modula-
tion meter TF 2300B $235. Tel 714-441-
1002, FAX 714-441-1214.

ALFA ELECTRONICS

DMM 89 $199.95
Most Advanced DMM

All Purpose & Communication

-80.7 to 81.4 dBm with 4Q -1200Q
20 reference impedances

True RMS

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

Volt, amp, ohm, logic, diode, continuity

$119.95
DMM+LCR Meter
Very Versatile DMM
Inductance: 1puH-40H
Capacitance: 1pF-40pF

3999 count display
Peak Hold

Auto power off
Ruggerdized case.

Dual display:L/Q or C/D
Inductance: 0.1uH-1000H
Capacitance:0.1pF-10,000uF
Impedance: 1mQ-10MQ

0.7% basic accuracy
Dissipation factor & Q factor
Serial & parallel mode
Relative mode for comparison
and to remove parasitics
Statistics, tolerance,

Best for design, incoming

/) testing & production

SMD and chip component
test probe $25.00

e

L Eacort | apun

Ruggerdized case Rubber Holster $8.00
Rubber holster included Temperature probe $7.00
LCR Meter 131D LCR Meter 814
$229.95 $189.95
e Best Resolution LCR

HIGH QUALITY TEST EQUIPMENT

BEST PRICE

L DMM 21 Fluke Multimeter
574 95 Fluke 12 $84.95
b icmoce: 1uH 40H Holster C-10 $10
for 00 |Fluke 7011 $67.5
¥ Frequency: 1Hz-1MHz |Fluke 7311  $94
Yoit amp, ohm, diode, | Fluke 751l - $129
| 3909 count display Holster C-70 $16
TTL logic, HFE Fluke 7711 $149
e o Fluke 791l  $169
ubBer hoister $8.00 |Fluke 291l $169
Fluke 83 $225
| Cullline of DMMS.  |Fiuke 85  $259
‘xwdtzad solar cell, |Fluke 87 $287
omotive, heavy
duty, industrial Fluke 97
sansfom$15.95 [ 5eo00 Meter§1785

Inductance: 0.1uH-200H
 Capacitance: 0.1pF-20,000pF

Resistance: 1mQ-20MQ

1% basic accuracy

Dissipation factor indicates leakage

in capacitor and Q factor in inductor

Zero adjustment to reduce parasi-

tics from test fixture

Best for high frequency RF

and surface mount components.

SMD and chip component test probe

$25.00, Deluxe carrying
case $5.00

Frequency Counter
FC-1200 $129.95

:0.1Hz-1.25GHz
39t LCO

Records alem/Average
Data hold, relative mode
Telescopmg antenna $8.00
Deluxe case $5. 00

‘DISplay‘

aila
AC DC clamp meler Lnght meler
Thermometer,
voltage probe

Blgna caﬁper
Anemometer, Electronic scale,
Force gauge, Tachometer,
boscope, Humidity & EMF
adapter, Sound level meter,
Frequem:y counter, SWR/field
strength/power meter, Dip meter

| 20 MHz Oscilloscope with Delay

20 MHz Digital Storage

3

Sweep PS-205 $429.95

Oscilloscope DS-203 $729.95

Dual Trace, Component test, 6" CRT, X-Y O ion, TV
Sync, Z-Modulation, CH2 Output, Graticule llilum, 2 probes
each has x1,x10 switch. Best price with delay sweep.
PS-200 20 MHz DUAL TRACE $339.95
PS-400 40 MHz DUAL TRACE $494.95
PS-405 40 MHz DELAY SWEEP $569.95
PS-605 60 MHz DELAY SWEEP $769.95

Scope Probe: 60MHz x1, x10 $13, 100MHz x1, x10 $22

digital and analog modes
2 K word per channel storage

Sampling rate: 10 M sample /sec

8 bit vertical resolution (25 Lerel/div)
Expanded Timebase 10ms/div - 0.5 s/div
Refresh, Roll, Save all , Save CH2, Pre-Trig
Plotter Control

250MHz x1, x10 $29, 250MHz x100 $39

DC Power Supply

. PS-303 $159.00
0-30 VDC , 0-34 aulput
Constant voltage & constant curT

o E—

mmmmm

DC Power Supply Triple Output

- PS-8202 $499.95
Two 0-30 VDC , 0-3A outputs
One fixed 5VDC, 3A output

. Capable of independent or tracking operation

Dual tracking 30V/3A, 30V/5A, 60V/3A, BOV/SA

FREQUENCY (L

March 1995/Nuts & Volts Magazine

ALFA ELECTRONICS

741 Alexander Rd., Princeton, NJ 08540

100 kHz-150MHz sinewave in 6

Generates RF signal same as
SG-4160B
Frequency counter 1Hz - 150 MHz
for intemal and external source
Sensitivity <50mV

16V/10A, 30V/10A
RF SIGNAL AUDIO GENERATOR
GENERATOR AG-2601A $119.00
SG-4160B 3119_00 10Hz - 1MHz in 5 ranges

Output: 0-8Vrms sinewave
0-10Vp—p squarewave

FUNCTION GENERATOR

FG-2100A $169.95
0.2 Hz -2 MHz in 7 ranges

Sine, square, triangle, pulse and ramp

Output 5mV 20Vp-p

AG-2603AD $229.95
Generates audio signal same as
AG-2601A

Frequency counter 1Hz-150MHz
for intemal and external sources
Sensitivity <50mV

:;goe:mmoo Vims to 35 MHz Eonor i e

CEEAE m "r:: ; hequency per Vims VCF: 0-10V control frequency to 1000:1

A moddation SO Oupitdeotion: FUNCTION GEN/COUNTER
Audio output 1 kHz, 1 Vems 05% 50Hz - 500kHz FG-2102AD $229.95

Output impedance: 600 ohm Generates signal same as FG-2100A
Frequency counter 4 digits

RF SIGNAL AUDIO Feature TTL and CMOS output
GEN./COUNTER GENJCOUNTER SWEEP FUNCTION
SG-4162 AD $229.95 GEN./COUNTER  $329.95

0.5Hz to 5 MHz in 7 ranges

Sweep: Linear 10:1/Log 10:1 20ms to 2s
AM Modulation

Gated Burst, Voltage Control Generator
Generator Control Voltage & 6 digit counter
1Hz-10MHz for internal & external sources

(800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE. 1 YEAR WARRANTY

FAX:(609) 520-2007

CALL OR WRITE FOR FREE CATALOG AND BEST OFFER
Visa, Master Card, American Express, COD, Purchase Order Welcome

Write in 31 on Reader Service Card.

HUNTRON TRACKERS: 1005B-1S $275;
1000 $350; Fluke 80E-10 $95; 1722A-1
$295; HP 536A $125; 537A $100; P532A
$100; R532A $125; P375A $35; 11604A
$35; 16473A $35; 462A $95; 735A $150;
745A OPN H18 $475; TEK 5A48 $25;
P6452 $25; Multi-amp MS-1A $375;
Gertsch PAV-3A $75; Rotek 321 $295;
Tracor 599-700R $25; Bird 8164 $65; Del
EBS-30-1-2 $395; Ailtech 360D11/180E1
$450. Jeff, VCE, 209-268-331, FAX 209-
233-3414.

EIP MICROWAVE PULSE COUNTER
Model 451, Band A 300 to 950MHz, Band
B 925 to 18GHz. $1,195. ISA, PO Box
6955, Laguna Niguel, CA 92607. 714-495-
5566, FAX 714-495-4742.

TEKTRONIX INSTRUMENTS: 453. 454.
464. 465M. 475. 485. 545B. 575. 1480C.
7603. R7603. 7613. R7633. 7704A $175.
7904. 7A11. 7A13s $195+. 7A15AN11
$45. 7A16. 7A24. 7A29/04. 7B53A $109.
7B92A. 7DO1/DL2. 7D20. 7S11/7T11/S6.
90-day Warranty. 619-439-1345.

TEST EQUIPMENT FOR AUDIO, BROAD-
CAST, VIDEO: Tek A6302 & AM 503
current probe & amplifier, DC to 50MHz,
$890; Tek PG 508 50MHz pulse generator
(variable rise, fall times), $325; Tek DM
502A auto-ranging multimeter, $215; HP
3455A 6-1/2 digit multimeter, $550; Tek
AA 501 distortion analyzer, $1,295; Tek
DA 4084 distortion analyzer (like AA
5001), $1,295; HP 334A distortion analyzer
(older color), $275; HP 334A distortion
analyzer, $375; Tek 466 100MHz portable
storage oscilloscope, $845; Tek 485
350MHz portable oscilloscope, $795; Tek
7633 100MHz storage mainframe, $475;
Tek 7A22 super high-sensitivity differenti-
al amplifier, $395; Tek 7854 400MHz
oscilloscope mainframe: digital storage,
waveform processing, GPIB, $975; Tek
7D20 digital storage plug-in: cursor
measurements, min/max enveloping, sig-
nal averaging, $825. Excellent condition,
with warranty. Pepper Systems, 214-353-
0257.

HP651A TEST Oscillator. 10Hz to 10 MHz.
600, 75 ohm outputs. $125. Logimetrics
921 CW, AM generator. 50KHz to 80MHz
$175. Narda 7000A microwave multimet-
er system, 10MHz to 18GHz, with manual
$950. Bob Morgan Test Equipment Sales.
Ph/FAX 717-842-1534.

SPECTRUM ANALYZERS FOR AUDIO,
BROADCAST, VIDEO: Sale: HP 3580A
spectrum analyzer, 5Hz through 50KHz,
1Hz resolution bandwidth, digital stor-
age, adaptive sweep, tracking generator,
$1,195 to $1,695; Anritsu MS420B power-
ful spectrum/network analyzer, 10Hz
through 30 MHz, 3Hz resolution band-
width, digital storage, tracking generator,
$2,700; Wandel & Goltermann SBA-1 sin-
gle sideband analyzer, with TSA-1 and
SBG-1: powerful spectrum/network ana-
lyzer, 100Hz to 180MHz, 3Hz resolution
bandwidth, digital storage, built-in de-
modulator, wideband and selective level,
tone search, $2,700; Sale: HP 3582A
dual-channel real-time FFT spectrum an-
alyzer. .02Hz to 25.5KHz, $2,900; Sale: Tek
7L5/L3 spectrum analyzer, 20Hz-5MHz,
digital storage, $1,500, with tracking gen-
erator, $2,000. All in excellent condition.
All with warranty. Pepper Systems, 214-
353-0257.

WANTED PRECISION Oscillator/clocks
by Tracor, Sulzer, Arbitor, TRAK, True-
time, etc. Anything precision with an
analog or digital display is of interest.
Call Bill Scolnik, 1-800-634-7036.

WANTED: LATE MODEL TEST EQUIP-
MENT (Tektronix, HP, Fluke). Especially:
Tek SG 505/2, Tek S-6, Tek 2465A/B. Also,
test equipment service manuals needed.
Pepper Systems: 214-353-0257; 214-902-
9511 Fax.
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RESOURCE BIN

frequency resources.

ur usual reminder here
that the Resource Bin
is now a two-way col-
umn. You can get tech
help, consultant referrals, and off-
the-wall networking on nearly any
electronic, tinaja questing, per-
sonal publishing, money machine,
or computer topic by calling me at
(602) 428-4073 weekdays 8-5
Mountain Standard Time.

A portion of my PSRT
RoundTable on GEnie has also
been set aside for you Nuts &
Volts readers. 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 and new Internet access
features. See the trailer blurb for
details.

High Frequency Resources

At one time "high frequency"
meant amateur radio. Possibly
with a little citizen's band stuff
thrown in. These days, though,
you're more likely to be interested
in TVRO dishes, wireless mice
and modems, speed and sports
radars, cable tv or weather satel-
lites, ATV television, cellular
phones, video re-broadcasters,
GPS navigation, SETI, radio
astronomy, scanners, wireless
microphones, LAN networks,
remote controls, or spread spec-
trum.

As you raise the frequency of
any electronic circuit, your need-
ed tools and techniques will
change. Circuit strays first
become really critical and then
impossible. At high freq, you'll go
to distributed and transmission
line design techniques. Lumped
coils and caps get replaced by
cavities, helical resonators, or
striplines.

Special transistors and ICs
may be required. In tiny pack-
ages.

Your signals often get too
small and too fast to view directly.
Noise gets crucial. These days,

analog flat-out won't hack it any-
more. Practically all new high fre-
quency designs are going totally
digital. Or nearly so.

At some point "black magic"
sets in. System design becomes
more of an art than a science.
And you either do or do not have
a "feel" for that art.

Firstoff, we'll leave the status
quo right where it is. Your best
beginning point still remains the ...

Radio Amateur's Handbook

Newly re-issued in its 72nd
reincarnation, this must-have gem
is now known as the ARRL
Handbook for Radio Amateurs.
Here you'll find lots of hands-on
and readable coverage for high
frequency basics.

NEXT MONTH:

Don looks at the perils

and pitfalls of auto
electronics.

Fair Radio Sales

My long time favorite source
for surplus high frequency stuff is
Fair Radio Sales. Still at the same
old stall after all these years.
Their free flyers list genuine bar-
gains in older military surplus.
Which can be a great place to get
started. They've also got older
test gear. Cheap, but heavy.

Another possibility is Radio
Research Instruments. These
folks are way more expensive
than Fair Radio. They also have
the snide habit of not publishing
prices with their catalogs. But this
is where you'd go for an entire
military surplus radar system or a
working 50-foot microwave dish
mount.

Mini-Circuits Labs

Most microwave stuff tends to
be outrageously overpriced.
Owing to its gold-plated military
heritage. But one major exception

is Mini-Circuits Labs. Who offers
broadband and low-noise dollar
"MAR" amplifiers.

One competitor is California
Eastern Laboratories. Hot new HF
products are those miniature
ceramic resonators and filters.
Trans-Tech is one source.

Heathkit

No, they didn't drop complete-
ly off the map. They're just a
much smaller and leaner compa-
ny than they used to be. Heath's
main focus these days is industri-
al education. They still have
bunches of HF self-study courses.

Ham, Comm,
and Cable Mags

We covered these in depth
earlier, so | won't repeat myself
here. Other than to note in pass-
ing that these are all highly useful
resources.

Detailed ham radio pub
reviews in NUTS17.PS on GEnie
PSRT. For cable insider mags,
NUTS29.PS. And for cellular,
mobile, and general comm secret
stuff, HACK64.PS. These are also
available in my Resource Bin and
Hardware Hacker reprints. As per
my nearby Synergetics ad.

But | will mention three unique
mags: ATV Quarterly and ATV
Today on amateur televi-
sion. And Weather Sat Ink
for weather reception info.

Industry
Trade Journals

My favorite mid-fre-
quency pub is that free RF
Design. Their Dec. '94
issue describes a mind-boggling
TRF receiver breakthrough. One
that completely blows away
super-regens and single conver-
sion superhets. Not to mention
extending the useful range of unli-
censed aps past 1,000 feet.

By far your finest microwave
trade journal is Microwaves and
RF. Lots of solid technical arti-
cles. They also do a Microwaves
Product Extra tabloid. And a sec-
ond shopper is MPD, short for
Microwave Product Digest.

The Microwave Journal is old-
est of old line microwave publica-
tions. At one time, they also had
outstanding technical articles.

| keep getting these strange
phone calls from people pretend-
ing to be in their editorial depart-
ment. Asking me that | do not
send them any more subscribers
or advertisers. Apparently we are
beneath their dignity.

Or else their publisher is the
victim of a cruel hoax.

There is also a Defense
Electronics trade journal.

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. $24.50

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. $24.50 each.

INCREDIBLE SECRET
MONEY MACHINE Il

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 Il, and
Hardware Hacker Il reprints. $119.50

LOTS OF OTHER GOODIES
Ask the Guru | or Il or IlI
Hardware Hacker II, Il or IV
Micro Cookbook |
PostScript Beginner Stuff. . .
PostScript Show and Tell
Intro to PostScript Video
PostScript Reference Il
PostScript Tutorial/Cookbook
PostScript by Example
Understanding PS Programming
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, publications,
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 Engineerin:
columns. Includes a broad range of real world,
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 57 on Reader Service Card. 53



HIGH FREQUENCY RESOURCES

Addison-Wesley
Jacob Wa PO Box 1105
Readin 934 0 01867 Lima OH 45802

(617) (419) 227-6573

Amat Radio Astronomers GEnie
247 N Linden St

Massapequa NY 11758
(516) 798-84 (800) 638-9636

GPS World

859 Willamette St
ne OR 97440

(503) 343-1200

ATV Quarterly

1545 Lee St

Des Plaines IL 60018
(708) 803-8994

1492 Highway 30 PO Box
5221

rence
(319) 452-3377
California Eastern Labs

4590 Patrick Henry Dr
Santa Clara CA
(408) 988-3500

(616) 982-3200

Palo Alto CA
(415) 857-1501
Defense Electronics
6300 S Syracuse Way S650
Englewood CO 80111

(303) 220-0600 (703) 683-7101

int Journal irfmm Waves MX-Com inc
233 Spring St
New York, NY 10013

Simi Valley CA 93065

(805) 581-5771 (212) 620-8000

Desperately searching for a
mission.

An obscure resource that
often has good high frequency
stuff in it is the free Hewleft
Packard Journal. For some
strange reason, though, it does
seem to target only HP
products.

Wireless Design & Dev-elop-
ment is an exciting new trade
journal. Free.

Data Books and Such

The best way to build up your
high frequency info library is to
read the trade journals. Then use
their bingo cards to pick up data
books, ap notes, and freebie
samples.

There's scads of this stuff out
there. Let's look into several use-
ful starting points: RF Device
Data from Motorola. Radio
Communication System ICs from
Sony. Satellite, Cable & TV IC
Handbook offered by Plessey. RF
and Microwave Transistors &
Diodes from Siemens. The Mixed
Signal ICs from MX-Com. The RF
Wireless Comm from Philips.

Spread Spectrum Comm

The concept of spread spec-
trum first started as military anti-
jamming. But these days, your
commercial aps are revolutioniz-
ing all of high frequency comm.
Instead of assigning specific high
power carriers to stations, each

Fair Radio Sales

401 N Washington St
Rockville MD 20850

g:rris Semiconductor

x 883
Melbourne FL 32902
(407) 724-7000

ATV Today Heathkit

1288
Benton Harbor MI 49022

Hewlett-Packard Journal Mini-Circuits
3200 Hillview Ave

Institute of Navigation
1800 Diagonal Rd #480
Alexandria VA 22314

one is given a unique and broad-
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Maxim

120 San Gagriel Drive
Sunnyvale, CA 94086
(800) 998-8800

McGraw-Hill Bookstore
1226 Sixth Ave

New York NY 10020
(212) 512-4100

Microwave Journal
685 Canton St
Norwood MA 02062
(617) 769-9750

Microwave Prod Digest
34 Evergreen Place
Tena J 07670

(201) 568-5835

Microwaves & RF

611 Rt #46 West
Hasbrouck Ht NJ 07604
(201) 393-6286

BeookhNY 11235
(7 8) 344500

Motorola
5005 E McDowell Rd

(800) 521-6274

(800) 638-5577

band noise-like code. One that
intentionally smears over a lot of
bandwidth.

Since each receiver only
responds to one unique code,
many stations can transmit inter-
ference free.

Some of these applications
may use direct synthesis spread
spectrum where the entire band is
used at once. Others use fre-
quency hopping.

Yet another major benefit of
spread spectrum comm is that
much of it is license free. Since
the transmit energy is broadband,
very little interfering peak energy
is present.

Let's see. The definitive text
on this is Marvin Simon's Spread
Spectrum  Communications
Handbook. Published by McGraw
Hill. A 1,200 page tome which
gives a thorough (but at times dif-
ficult) coverage.

For those really complex
details of commercial applica-
tions, try instead CDMA:
Principles of Spread Spectrum
Communication, from Andrew
Viterbi. Who developed most
forms of reliable digital comm in
use today.

Published by Addison-
Wesley.

Switching to a lighter and a
more readable resource, check
into Randy Robert's Spread
Spectrum Scene.

Spread spectrum comm has
long gone beyond the construc-
tion project stage. One older GPS
build-it-yourself project was sold

Navtech Bookstore
2775 S Quincy St #610
Arlington VA 22206
(800) NAV-0885

Philips/Signetics
PO Box 3409
Sunnyvale CA 94088
(800) 234-7381

Plesse!
Box 66

o CA 92121
-1121

Siemens Components
2191 Laurelwood Rd
Santa Clara CA 95054
(408) 980-4500

SOng Semiconductor

108 3 Valley View St
7ypress CA 90630
14) 220-9100

Spread Spoctrum Scene

17 PO Box 2
Scotts Valley CA 95067
(800) 927-2772

El Granada CA 94018
(800) 524-9285 (415) 726-6849

Qualcomm
6455 Lusk Blvd
San Di
(619) 58

Radio Observer
7605 Deland Ave
Ft Pierce FL 34951
(407) 464-2118

Radio Research Insts
584 N Main St
Waterbury CT 06704
(203) 753-5840

RF Design

6300 S Syracuse W #650 4821 Jessie Dr

Phoenix AZ 85008 %Iewood CO 80111
303) 220-0600

Rockwell GPS
4800 Bethania Station Rd PO Box 568842
Winston-Salem NC 27105 Dallas TX 75356
(214) 996-5863

Thatcher AZ 85552
(602) 428-4073

Trans-Tech

5520 Adamstown Road
Adamstown MD 21701
(301) 695-9400

Trimble Navigation
585 N Mary Ave
Sunnyvale CA 94086
(800) TRI-MBLE

Weather Sat Ink

xNC 27502
' @"1%) 362-5822 FAX

\Mul«: Design & Dev
301 Gibraltar Dr

Morris Plains NJ 07950
(201) 292-5100

by Dan Doberman's DKD
Instruments. But full commercial
chipsets are the only way to go.

Suitable sources include
Rockwell, Harris, Qualcomm, and
Maxim.

GPS

One of the most developed
spread spectrum uses is the GPS
navigation system. Short for
Global Positioning Satellites. A
family of 24 roving birds, some of
which are now overhead.

They broadcast uniquely
coded, but quite low level signals
at frequencies in the 1200 and
1600 MHz range. The signals are
way too weak to pick up on an
ordinary radio receiver, but a spe-
cialized GPS receiver easily picks
them up by using a small anten-
na. At least in most outdoor loca-
tions which have a patch of visible
sky.

When you process the signals
from three or more satellites, your
current latitude, longitude, and
elevation can be found. Velocity,
too.

How accurate? Well that
depends. The military reserves
their option of fouling up the
works for no apparent reason. By
way of their wonderful "selective
availability" option. With selective
availablity off, your typical accura-
cy is 100 feet or so. But more like
500 when activated.

Naturally, workarounds to
selective availability got hacked
long ago. By going to a differential

system, you can easily pick up
accuracy in the twenty foot range.
And down to five feet at extra
hassle. The differential system
works by having one fixed and
one movable station. By compar-
ing where the fixed station says it
is to where it really is, you correct
errors.

Since the corrections are use-
ful over many tens of miles, com-
mercial FM stations are newly
transmitting GPS corrections on a
sub-carrier.

By going to fancy systems
and long term measurements,
GPS accuracy to better than one
inch is possible.

There's also a technically
superior Russky system known as
GLONASS. Often used for
European coverage.

A real cute example of what
all of them French veterinarians
call a "four paw" sure came down
recently. One expensive and high
profile full color ad of a GPS
receiver sitting on a topo map.
Proudly proclaiming its extreme
accuracies. While it displayed a
four hundred mile error! Naturally,
their photo studio was nowhere
near the location on the topo
map.

Do beware of ancient GPS
receiver technology now being
dumped to the distressed yuppy
surplus houses. Our helpline lore
reports the original Sony PIXIS is
especially disappointing. The lat-
est receivers are much better and
actually lower cost than any of
their deeply discounted ances-
tors. Insist on five simultaneous
channels.

The leading trade journal here
is GPS World. Who also occa-
sionally do publish a GPS World
Product Showcase tabloid shop-
per, as well. One leading receiver
manufacturer is Trimble, who offer
several fine GPS tutorials. The
best GPS technical papers come
down from the Institute of
Navigation. One good resource
for related books and such is the
Navtech Bookstore.

Smith Charts

Serious high frequency
designers have to know and use
Smith Charts. If you don't know
what one is, you have no busi-
ness trying to design anything
above 100 MHz.

If you do know about these,
we've got lots of roll-your-own
Smith charts available as
SMITHCHT.PS.

Really Far Out

One high frequency opportu-
nity is still going begging. What |
call ‘the mystery band lies



between 300 GHz and 10 THz.
Submillimeter wavelengths or
quasi-optical frequencies. This
area covers 9.7 TeraHertz. That's
enough for 1,600,000 HDTV sig-
nals. But it is almost totally
unused.

Except possibly for the occa-
sional radio astronomer or two.

This spectrum is unregulated!
Until recently, there's been no
good amplifiers or oscillators for
this band, but that's about to
change.

The final open spectrum fron-
tier is likely to turn into a
stampede.

Your finest scientific journal
here seems to be the
International Journal of Infrared
and Submillimeter Waves. Two
related resources here are the
Society of Amateur Radio
Astronomers and the Radio
Observer newsletter.

More info on hacking the
mystery band appears in
HACK84.PS.

This Month's Contest

For our contest this month,
just tell me about any unusual
high frequency resource. Or any
related opportunity.

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

Microcomputer pioneer and
guru Don Lancaster is the author
of 32 books and countless tech
articles. Don maintains his no-
charge tech helpline found at
(520) 428-4073, besides offering
all of his own books, reprints, and
all of his consulting services. He
also has a free catalog full of his
resource secrets waiting for you.
Your best calling times are 8-5 on
weekdays, Mountain Standard
Time.

[#80 TEST EQUIPMENT cont. |

NORTH ATLANTIC 321A Wideband
Phase Angle Voltmeter; 5310 Electronic
Synchro/resolver simulator, GPIB/BCD.
619-439-1345.

TEST EQUIPMENT, ETC: HP 7580B 8-pen
drafting plotter, sizes A-D, $1,475; Fluke
540B thermal transfer standard, $1,500;
Tek 1105 portable battery-operated inver-
ter, for 465, 475, etc. scopes, and TM 500
series mainframes, $195; HP 59401A bus
system analyzer for GPIB, $675; Tek
390AD dual-channel waveform digitizer,
$600; HP 214B high-power pulse generat-
or, $1,750; HP 3575A gain-phase meter
(dual display), $700; HP 6002A autorang-
ing 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; GR 1689 LCR
meter, $2,400; BMI 4800 and Dranetz 606,
626 printing power line disturbance moni-
tors. Call, excellent condition! All with
warranty. Pepper Systems, 214-353-0257.

WANTED AUSTRON Satellite Receiver;
TRAK SYSTEMS GPS Station Clock: EL-
DORADO Model 784 Time Meter. Call Bill
Scolnik, 1-800-634-7036.

METERS: HP 3455A 6-1/2 digit multimet-
er, $550; Tek DM 501A 4-1/2 digit multi-
meter, $250; Tek DM 502A auto-ranging
mulitmeter, $215. Pepper Systems, 214-
353-0257.

TEK P6006 X10 Scope Probe with acces-
sories $15. Boonton 82AD Modulation
Meter $850. Fluke 730A DC Transfer
Standard $550. Sorenson SRL20-12 DC
Power Supply $245. Bob Morgan Test
Equipment Sales. Ph/FAX 717-842-1534.

SIGNAL GENERATORS: HEWLETT
PACKARD 8614A, 800-2400MHz or HEW-
LETT PACKARD 8616A, 1800-4500MHz
$195. ISA, PO Box 6955, Laguna Niguel,
CA 92607. 714-495-5566, FAX 714-495-
4742.

RF EQUIPMENT: HP 5342A 18GHz micro-
wave counter, $1,900; HP 5342A/1 18GHz
microwave counter (oven time base),
$2,200; Tek 492/1,2,3 spectrum analyzer,
50KHz through 21GHz, 100Hz resolution
bandwidth, digital storage, internal pre-
selector, CRT readout, calibrated, $8,000;
Tek TR 503 .1 to 1800MHz tracking gener-
ator, calibrated, $1,400; Tek SW 503/1
400MHz sweep generator, $325; HP
3403C/3,6 true RMS digital voltmeter (DC
- 100MHz, autoranging, remote control,
dB display), $375; HP 8660C/005,100 syn-
thesized 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, 100 dB
dynamic range, with phase-lock option
005 and HP 8501A storage normalizer.
Bright CRT, $3,700. Excellent condition,
with warranty. Pepper Systems, 214-353-
0257.

TERTRONIX 491 Spectrum analyzer,
10MHz-12.4GHz. $600. HP 5340A micro-
wave counter, 10HZ-18GHz $1,000. Fluke
8502A, 6.5 digit multimeter, opt. 1, 2, 3, 4,
5, $600. HP 8553B spectrum analyzer
plug-in, $250. HP 1741A, 100MHz, dual
trace storage scope, $350. Call for list of
others. Don Phelps, WAG6IPQ. 909-279-
7347.

141T SPECTRUM analyzer plug-ins: HP
8553B 110MHz R/F $250; HP 8552B I/F
$395; HP8406A Comb Generator for cali-
brating 141T system, brand new $350;
141T cable clones: tracking generator,
preselector $95; HP8505/8754, etc. net-
work analyzer cables $135. Others. Call
Wade, 309-523-3262.

100% Satisfaction & Free Shipping

24hrs: Free Tel:

14" SVGA 39pp 1024x768 $185

386 sx40 MHz $57 800 899-6430
Al 2?3 LGN 24hrs: Free Fax:
4865650 Mz $95 :("’ SPLL PROOF :;j 800 745-1670
486 $x33/40 Mz UMC $95 ErpO
486 sic 2-66 vesa BM w4k $149
486 75 MHZ VESA IBM w256k $CALL Confidence
486 sx33 mHz w 256K VLB $155 ReaLTEK 256K $24 Risk Free
PENTIUM READY T24 TroenT svea 512 $38 0
4 1sA & 3 VESA SLOTS TroenT 1MB $55 -
Cirrus-Loaic M8 WiN Acc $55 Money Back
486 Dx33 MHz W/256 w8 $209 Vess vk RSP 3T . .
A0YBrd iz W’Z;G 5323 " PCIVGA2MB $149 WE DO
‘;:8;5;" o8 g‘;‘f’fe R Any OTher VGA Caros PLCALL | CARRY
1—44-22],\%3”—-' $31 [Controller Cards: COMWFLETE
o wo[ER=E];,  DECwo(FDRHD)  sto] SYSTEM.
1' 44 Teac Better $32 I/0 (2S,1P & 1G) $10) '
1'2 Terc Business $42 Super IDE-I/O (2S,1P & 1G) $10}  Printer
1.2/1.44 comso Bureau $89 VESA(IiDE’L/.C/)F(ZS ";’&0132,":14 Memory.
[Tapebackup Drives : L——mezelgem et : -
Conner 250MB  $139 Math-Co oo 144 R
chim 20I 250MB $149 $23 F wMz o g
WARRANTY
m VOICE MAUF/M ON PARTS
14" Mono.veA $89 LIFE TIME

Voice M /Fax /Mod 14.4 $89
Voice M /Fax /Mod 28.8 S$call

Labor

Warranty

14" .28 1024x768 Now -1 (Low Rac)$209
15".28 1024x768 Now -l (Low Ra0)$305

214MB $159  420MB $199
270MB $159  540MB $229
345MB $179 1GB  $479

C.D. Rom QUAD Speed

Mitsumi/Sony  dbl sp

$11

peakers and CD Titles: Please Cal
[Bisme Computer, lnc 1298 Reamwood

HARD DRIVES SPECIAL T

Mep Tower Case  $59
Fui Tower Case  $79

Misemi 0 58 (s SRHRE ra 9249

No minimum Charge
No Hidden

$45 Prices Subjected lo change w/o Notice

15% Restocking fee for Non Defective

Orders of $950 or more

ground shipping free.

Except Case Monitor,Keybord & F. Drives

Mother Boards with CPU

8 486DX 4 100 MHz wiCPU $495
Pentium 66 Mhz wiCPU  $645

Pentium90 Mhz wiICPU  $875

1§ Pentium 100 Mhz w/CPU $CALL

Ave Sunnyvale, CA 94089 Tel: 408 745-7203

Write in 175 on Reader Service Card.

TEK 1410/SPG3/TSG2/TSG3 NTSC TV
signai generator, like new $950. Tek 146
NTSC signal generator $500. Wavetek
1062 RF signal generator, new, $475. HP
355D/01 attenuator, new, $75. Wavetek
1084 microwave signal generator $400.
Marconi TF2300A modulation meter
$250. Naptech, 707-928-1961.

EIP 351D 0-18 GHz counters $1,295 ea.!
1-800-435-1516.

DIGITAL C,L METERS. 4 and 4% digits,
several models to choose from, 30 day
money back/3 year repair warranty. Large
LED display, small, rugged aluminum
box. Test frequency 10MHz/1MHz down
to 1KHz. Accuracy: +0.2%. Resolution:
0.0001pF/0.001pF & 0.0001xH/0.001xH.
Test signal: sinewave 0.1V/1V analog
output, many more features. Best per-
formance/price ratio, available today with
prices starting at $360. DIGITAL PHASE
METERS. 3Hz to 30MHz, 0.01° accuracy,
4. LED display. Features: auto gain/at-
tenuation, no adjustments, accept any
wave forms, same mechanical features
and warranty terms. Price $670. All equip-
ment is manufactured in the USA by TBE
ELECTRONICS, PO Box 42, Candor, NY
13743. Ph: 607-659-3030.

CARVER: TWO column press; up to 25
metric tons of pressure. Contains 29.5” x
10” steel heating and chilling platens
with individual Fenwal controls. $2,000.
ISE, Ph: 210-350-5555, FAX: 210-350-5574.

LOGIC ANALYZER 64 bit TTL analyzer
Max sample rate 40MHz. 32K trace buf-
fer. Powerful 64 bit comparator circuit for
triggering or compare store. Four trigger
levels. Works off PC printer port. Data
displayed on PC or laptop screen. Com-
pact, portable measures 7%” x 11” x
1%2”. $950. For information contact: Data
Trace, Inc., 404-394-5918, FAX: 404-394-
0199.

FOR SALE: Dolch Logic analyzer model
PALAS 40C50 with 6 Logic probes. Paid
$12,000, will sacrifice for $5,000 or best
offer. Call Nova, 516-582-2250 or FAX
516-582-2267.

WANTED AUSTRON 2090A Synchronous
filter, AUSTRON 2110A/B disciplined
standard. Call Bill Scolnik, 1-800-634-7036
or FAX 1-800-788-5005.

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

NETWORK ANALYZER HP 8660A/
86601A/8707A, used vacuum tubes, Try-
gon P/S W5C40-30-0V, Fluke 415B KVP/S.
E-Mail N1176R @aol.com, Mountain Sur-
plus, PO Box 1366, Cedar Crest, NM
87008. 505-281-6450, FAX 505-281-7477.

TEKTRONIX 528A waveform monitor
with service manual $1,000 or best offer.
904-763-5540.
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WESTERN REGION

MARCH 4

CA - SANTEE — Ham Radio, Computer & Electron-
ics 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-F - F/R - H. DEALER INFO:
$6 vehicle. CONTACT: Pat, WA6MHZ, ARCEC, Box
50, El Cajon CA 92020. 619-561-0052.

MARCH 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.*

MARCH 5

CA - LIVERMORE — East Bay Area Amateur Radio/
Electronics/Computer Swap Meet SPONSOR: Liver-
more Amateur Radio Klub (LARK). LOCATION: Los
Positas College, N of I-580 at Airway Blvd. exit.
HOURS: 7am-12noon, rain or shine. ADMISSION:
Free. TALK-IN: 147.045 + (PL 94.8) fr west,
145.350- (PL 100) fr east. FEATURES: E - H - FP -
F/R. DEALER INFO: Setup after 7am only. $15
space fee. Covered spaces avail. if rain. CON-
TACT: Noel Anklam KC6QZK, 510-447-3857
eves. or 510-783-2803 message days.

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.*

MARCH 11

AZ - SCOTTSDALE — ARRL Hamfest. SPONSOR:
FARE and ARCA. CONTACT: Clifford Hauser,
KD6XH, 8741 N. Hollybrook Ave., Tucson, AZ
85741, 602-744-9095.

CA - SANTA ROSA — MarketPro Computer Show &
Sale. LOCATION: Sonoma Co. Fairgrounds.
HOURS: 10am-5pm. ADMISSION: $6, free w/mem-
bership. FEATURES: C. CONTACT: MarketPro Com-
puter Shows.*

MARCH 11-12

CA - VENTURA — MarketPro Computer Show &
Sale. LOCATION: Ventura Fairgrounds. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer

w
-4
o
H
@
*

MARCH 12

CA - FRESNO — MarketPro Computer Show & Sale.
LOCATION: Fresno Fairgrounds. HOURS: 10am-
5pm. ADMISSION: $6, free w/membership. FEA-
TURES: C. CONTACT: MarketPro Computer
Shows.*

CA - LANCASTER — MarketPro Computer Show &
Sale. LOCATION: Antelope Valley Fairgrounds.
HOURS: 10am-5pm. ADMISSION: $6, free w/mem-
bership. FEATURES: C. CONTACT: MarketPro Com-
puter Shows.*

MARCH 18

CA - ANAHEIM — Computer Show & Sale. LOCA-
TION: Anaheim Stadium. HOURS: 10am-4pm. AD-
MISSION: $4, 12 & under free. FEATURES: C - DP.
CONTACT: Robert Austin Corp., 1209 Howard
Ave., Suite 200, Burlingame, CA 94010.

CA - SANTEE — Ham Radio, Computer & Electron-
ics Swap Meet. SPONSOR: ARC of EI Cajon.
LOCATION: Santee Drive-In, 10990 N. Woodside.
HOURS: 6:30am-?. ADMISSION: 50¢. TALK-IN:
146.520. FEATURES: C-E-F - F/R - H. DEALER INFO:
$6 vehicle. CONTACT: Pat, WA6MHZ, ARCEC, Box
50, El Cajon CA 92020. 619-561-0052.

MARCH 18-19

CA - VALLEJO — MarketPro Computer Show &
Sale. LOCATION: Solano Co. Fairgrounds. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer

%)
L
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*

MARCH 19

AZ - PHOENIX — Computer & Electronic Swap
Meet. SPONSOR: Electronic Materials & Comput-
ers. HOURS: 8am-3pm. ADMISSION: Free. FEA-
TURES: FP. DEALER INFO: Vendor spaces $15.
CONTACT: 3102 W Thomas Rd. #902, Phoenix AZ
85017. 602-272-3200.

OR - MILTON FREEWATER — 49th Annual W7DP
Swapfest. SPONSOR: Walla Walla Valley ARC.
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LOCATION: Milton Freewater Community Center.
HOURS: 8am-3pm. ADMISSION: Free with sign-in.
TALK-IN: 147.280. FEATURES: DP - F/R. DEALER
INFO: Swap tables: radio gear & related equipment
only. CONTACT: David L. Pence, KB7WRT, 810E.
Sumach St., Walla Walla WA 99362-1348. 509-
525-2529.

MARCH 25

CA - SACRAMENTO — MarketPro Computer Show
& Sale. LOCATION: Cal Expo. HOURS: 10am-5pm.
ADMISSION: $6, free w/membership. FEATURES: C.
CONTACT: MarketPro Computer Shows.*

MARCH 25-26

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. *

MARCH 26

CA - STOCKTON — MarketPro Computer Show &
Sale. LOCATION: Civic Auditorium. HOURS: |0am-
5pm. ADMISSION: $6, free w/membership. FEA-
TURES: C. CONTACT: MarketPro Computer
Shows.*

MARCH 27-28-29-30-31

CA - SANTA CLARA — PCI Bus Industry Conference
& Exposition. SPONSOR: Annabooks & EDN. LO-
CATION: Santa Clara Westin Hotel & Convention
Center. FEATURES: C - S. CONTACT: Chip Stockton,
PCI '95 Conference Mgr., c/o Annabooks, POB
270708, San Diego CA 92128-2417. 619-673-
0870, 619-673-1432 FAX, CompuServe
73204,3405.

APRIL 1

CA - HANFORD — Hams & Hackers Swapmeet.
SPONSOR: The Kings ARC. LOCATION: Hanford
Fraternal Hall, 10th Ave. at Florinda. HOURS:
8am-? ADMISSION: Free. TALK-IN: 145.11,
147.33 (PL 100). FEATURES: C - DP - E - F/R - H.
DEALER INFO: Tables $5. CONTACT: Doug,
KG6BGQ, 209-582-0949 or 209-584-5414.

CA - SANTEE — Ham Radio, Computer & Electron-
ics Swap Meet. SPONSOR: ARC of EI Cajon.
LOCATION: Santee Drive-In, 10990 N. Woodside.
HOURS: 6:30am-?. ADMISSION: 50¢. TALK-IN:
146.520. FEATURES: C -E - F - F/R - H. DEALER INFO:
$6 vehicle. CONTACT: Pat, WA6MHZ, ARCEC, Box
50, El Cajon CA 92020. 619-561-0052.

WA - SPOKANE — Hamfest & Computer Show.
SPONSOR: Inland Northwest Hamfest Association.
LOCATION: Spokane Interstate Fairgrounds.
HOURS: 9am-5pm. ADMISSION: $6 adv., $7 door,
12 & under free. FEATURES: CB - EX - S. DEALER
INFO: Swap tables $13. Dealer tables $13 +
dealer & one person free. Set-up Fri. March 31st
9am-6pm. CONTACT: Warren Kelsey, S. 1405
Crestline, Spokane WA 99203.

APRIL 1-2

WA - SPOKANE — ARRL Hamfest. SPONSOR:
Inland Northwest Hamfest Assoc. CONTACT: War-
ren Kelsey, K]7BB, 1405 S. Crestline, Spokane WA
99203. 509-534-8443.

APRIL 2

CA - LIVERMORE — East Bay Area Amateur Radio/
Electronics/Computer Swap Meet SPONSOR: Liver-
more Amateur Radio Klub (LARK). LOCATION: Los
Positas College, N of I-580 at Airway Blvd. exit.
HOURS: 7am-12noon, rain or shine. ADMISSION:
Free. TALK-IN: 147.045+ (PL 94.8) fr west,
145.350- (PL 100) fr east. FEATURES: E - H - FP -
F/R. DEALER INFO: Setup after 7am only. $10
space fee. Covered spaces avail. if rain. CON-
TACT: Noel Anklam KC6QZK, 510-447-3857
eves. or 510-783-2803 message days.

CA - OXNARD — MarketPro Computer Show &
Sale. LOCATION: Community Center. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

APRIL 8

CA - FRESNO — MarketPro Computer Show & Sale.
LOCATION: Fresno Fairgrounds. HOURS: 10am-
S5pm. ADMISSION: $6, free w/membership. FEA-
TURES: C. CONTACT: MarketPro Computer
Shows.*

APRIL9

CA - LANCASTER — MarketPro Computer Show &
Sale. LOCATION: Antelope Valley Fairgrounds.
HOURS: 10am-5pm. ADMISSION: $6, free w/mem-
bership. FEATURES: C. CONTACT: MarketPro Com-
puter Shows.*

CA - STOCKTON — MarketPro Computer Show &
Sale. LOCATION: Civic Auditorium. HOURS: 10am-
S5pm. ADMISSION: $6, free w/membership. FEA-
TURES: C. CONTACT: MarketPro Computer
Shows.*

APRIL 15

CA - ANAHEIM — Computer Show & Sale. LOCA-
TION: Anaheim Stadium. HOURS: 10am-4pm. AD-
MISSION: $4, 12 & under free. FEATURES: C - DP.
CONTACT: Robert Austin Corp., 1209 Howard
Ave., Suite 200, Burlingame, CA 94010.

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 - SANTA ROSA — MarketPro Computer Show &
Sale. LOCATION: Sonoma Co. Fairgrounds.
HOURS: 10am-5pm. ADMISSION: $6, free w/mem-
bership. FEATURES: C. CONTACT: MarketPro Com-
puter Shows.*

CA - SANTEE — Ham Radio, Computer & Electron-
ics 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-F - F/R - H. DEALER INFO:
$6 vehicle. CONTACT: Pat, WA6MHZ, ARCEC, Box
50, El Cajon CA 92020. 619-561-0052.

APRIL 19-20-21

NV - LAS VEGAS — Electronic Distribution Show &
Conference. SPONSOR: Electronic Industries As-
soc.; Electronics Represenatives Assoc.; National
Electronic Dist. Assoc. LOCATION: Las Vegas
Hilton. HOURS: Wed/Thu: 9am-5pm; Fri: 9am-3pm.
ADMISSION: Closed Door to Camp Followers.
Admittance only to exhibiting manufacturers (ex-
cept newcomers evaluating EDS for future partici-
pation). FEATURES: AC - CB- E - S. CONTACT: Show
Manager - Gretchen Oie, 312-648-1140.

APRIL 22-23

CA - VENTURA — MarketPro Computer Show &
Sale. LOCATION: Ventura Fairgrounds. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.

wa
T

or

ur

REGIONS

FEATURES KEY

AC — Air-conditioned

B — Banquet

Cc — Computers

CcB — Commercial Booths
DP — Door Prizes

E — Electronics

EX — FCC exams

E — Forums

FM — Flea Market

FP — Free Parking

FIR — Food & Refreshments
H — Amateur Radio

RV-H — RV Parking w/hookups
RV-S — RV Parking Self-contained
S — Seminars

L § — Tailgating

COMPUTER SHOW
PROMOTER INFO

AGI Computer Fair - 317-299-8827
CMA Computer Shows - 804-272-1570
KGP Computer Shows - 908-297-2526

MarketPro Computer Shows:
West (CA) - 415-388-8893
East (MD, OH, PA, VA) - 301-365-9696
N.E. (CT, MA, NJ, NY, Rl) - 201-265-1075

NARISAAM Computer Shows - 404-663-0983
800-436-6707

Northern Computer Shows - 508-744-8440
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FEATURES: C. CONTACT: MarketPro Computer
Shows.*

APRIL 29
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Memorial Bldg., 126 First St. East. HOURS: 8am-
4pm. ADMISSION: Free. TALK-IN: 145.35, PL88.5
& 147.48 Simplex. FEATURES: E - EX - F - F/R.

CONTACT: Darrel Jones WD6BOR, 707-996-4494.

CA - VALLEJO — MarketPro Computer Show &
Sale. LOCATION: Solano Co. Fairgrounds. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

APRIL 29-30

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.*

APRIL 30

CA - SACRAMENTO — Ham Radio/Computer Swap-
meet. SPONSOR: CSUS Student ARC. LOCATION:
California State Univ. at Sacramento, US 50 &

Howe Ave. HOURS: 7am-12pm. ADMISSION: Free.
TALK-IN: 145.230 (-dup PL 162.2). FEATURES: FP -
F/R. DEALER INFO: Sellers $10. CONTACT: Gary

Webbenhurst, KC6URB, 916-381-6602 evenings.

CA - SACRAMENTO — MarketPro Computer Show
& Sale. LOCATION: Scottish Rite Center. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

MAY 6

CA - SANTEE — Ham Radio, Computer & Electron-
ics 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-F - F/R - H. DEALER INFO:
$6/vehicle. CONTACT: Pat, WA6MHZ, ARCEC, Box
50, El Cajon CA 92020. 619-561-0052.

MAY 7

CA - LIVERMORE — East Bay Area Amateur Radio/
Electronics/Computer Swap Meet SPONSOR: Liver-
more Amateur Radio Klub (LARK). LOCATION: Las
Positas College, N of I-580 at Airway Bivd. exit.
HOURS: 7am-12noon, rain or shine. ADMISSION:
Free. TALK-IN: 147.045 + (PL 94.8) from west,
145.350- (PL 100) from east. FEATURES: E-H - FP -
F/R. DEALER INFO: Setup after 7am only. $10
space fee. Covered spaces avail. if rain. CON-
TACT: Noel Anklam KC6QZK, 510-447-3857 eves
or 510-783-2803 message days.

CA - SANTA ROSA — MarketPro Computer Show &
Sale. LOCATION: Sonoma Co. Fairgrounds.

HOURS: 10am-5pm. ADMISSION: $6, free w/mem-
bership. FEATURES: C. CONTACT: MarketPro Com-
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MAY 13-14

CA - SACRAMENTO — MarketPro Computer Show
& Sale. LOCATION: Cal Expo. HOURS: 10am-5pm.
ADMISSION: $6, free w/membership. FEATURES: C.
CONTACT: MarketPro Computer Shows.*

MAY 14

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.*

MAY 20

CA - FRESNO — MarketPro Computer Show & Sale.
LOCATION: Fresno Fairgrounds. HOURS: 10am-
5pm. ADMISSION: $6, free w/membership. FEA-
TURES: C. CONTACT: MarketPro Computer
.Shows.*

CA - SANTEE — Ham Radio, Computer & Electron-
ics 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 - F - F/R - H. DEALER INFO:
$6/vehicle. CONTACT: Pat, WA6MHZ, ARCEC, Box
50, El Cajon CA 92020. 619-561-0052.

MAY 20-21

WA - YAKIMA — ARRL Hamfest. SPONSOR: Yaki-
ma ARC. CONTACT: Mark Tharp, KB7HDX, POB
2222, Yakima WA 98907. 509-965-3379.

MAY 21

AZ - PHOENIX — Computer & Electronic Swap
Meet. SPONSOR: Electronic Materials & Comput-
ers. HOURS: 8am-3pm. ADMISSION: Free. FEA-
TURES: FP. DEALER INFO: Vendor spaces $15.
CONTACT: 3102 W. Thomas Rd. #902, Phoenix

AZ 85017. 602-272-3200.

CA - SAN RAFAEL — MarketPro Computer Show &
Sale. LOCATION: Embassy Suites. HOURS: 10am-
S5pm. ADMISSION: $6, free w/membership. FEA-
TURES: C. CONTACT: MarketPro Computer
Shows.*

CA - STOCKTON — MarketPro Computer Show &
Sale. LOCATION: Civic Auditorium. HOURS: 10am-
5pm. ADMISSION: $6, free w/membership. FEA-
TURES: C. CONTACT: MarketPro Computer
Shows.*

CENTRAL REGION

MAR 4

IA - CEDAR RAPIDS — 12th Annual Eastern lowa
Computer Fair. SPONSOR: Commo-Hawk Comput-
er Users Group. LOCATION: Teamsters Union Hall,
5000 | St. SW. HOURS: 8am-6pm. ADMISSION: $2
donation. CONTACT: Leland Hosford at 319-393-
4631 (voice, evening), 319-393-4852 (FAX), le-
land@ins.infonet.net (internet).

MI - WATERFORD — Computer Trade Show. LOCA-
TION: NOCC CAI Building, 5640 Williams Lake
Rd., Exit 89 off I-75, go W 3.5 mi. to Walton Bivd.,
turn right. HOURS: 10am-3pm. ADMISSION:
Adults $4; Senlors & students w/ID $3; under 12
free w/aduit. FEATURES: C - DP. CONTACT: Com-
puters & You, 313-283-1754.

OK - ELK CITY — Hamfest. SPONSOR: W. Central
OK ARC. LOCATION: Civic Center, Exit 41 off I-40.
HOURS: 9am-5pm. ADMISSION: $5 adv., $8 door.
TALK-IN: 146.16/.76. CONTACT: WCOARC, POB
2023, Elk City OK 73648. 405-472-3442 days or
405-473-2572 eves.

MARCH 5

MI - SOUTHGATE — Computer Trade Show. LOCA-
TION: Southgate Civic Center, 14700 Dix-Toledo
Rd., bet. Northline & Eureka. 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.

MARCH 7-8-9

TX - DALLAS — Computer Telephony Conference
& Expo. LOCATION: Dallas Convention Center.
ADMISSION: $795. CONTACT: Computer Telepho-
ny, 12 W. 21st St., New York, NY 10010. 212-691-
8215,FAX 212-691-1191. E-Mail = Harry Newton
@ MCI Mail 101-5032.

MARCH 10

MO - ST. LOUIS — 35th Annual Ham Radio
Auction. SPONSOR: jefferson Barracks Amateur
Radio Club. LOCATION: Concordia Turners Hall,
6432 Gravois Ave. HOURS: 7:30pm-?. ADMIS-
SION: Free. TALK-IN: 146.34/94, 144.61/145.21.
FEATURES: F/R. CONTACT: Carl H. Hohenberger,
WBOBZP, 5266 Parker Ave., St. Louis MO 63139-
1340. 314-351-7084.

MARCH 10-11-12

LA - LAFAYETTE — Hamfest. SPONSOR: Acadiana
ARA. LOCATION: Holiday Inn Holidrome, E. Ser-
vice Rd. off I-49. HOURS: Fri. 5pm-7pm, Sat.
8am-4pm, Sun. 8am-12pm. ADMISSION: $3 adv.,
$5 door. TALK-IN: 147.63/.03, 146.22/.82,
144.73/145.33, 147.81/.21. FEATURES: EX - F.
CONTACT: Carolyn Oubre, 601 Sugar Miil Rd.,
New Iberia LA 70560. 318-364-2857.

MARCH 11

IN - INDIANAPOLIS — Indianapolis Computer Fair.
LOCATION: Quality Inn East, 3525 N Shadeland,
near Pendleton Pike. HOURS: 10am-3pm. ADMIS-
SION: $4, under 12 free. FEATURES: C - DP.
CONTACT: Ben Yanto, AGI Computer Fairs.*

ND - FARGO — Amateur Radio & Computer Fair.
SPONSOR: Red River Radio Amateurs. LOCATION:
West Fargo Fair Ground. HOURS: 8am-3pm. AD-
MISSION: $6, 12 and under free. TALK-IN: 146.76
WOILO. FEATURES: C - H - S. CONTACT: ARCEF '95,
POB 3215, Fargo ND 58108-3215.

OH - AKRON/MOGADOR — Compvter Manial
SPONSOR: National Computer Exposition. LOCA-
TION: St. Nicholas Social Hall, 755 S. Cleve. Ave.,
US 224 & Rt. 532 & 3 mi. SI-76 Ex. 29. HOURS:
10am-4pm. ADMISSION: $1 off w/ad, under 12
free. FEATURES: FP. DEALER INFO: Setup 8am-
9:45am. Sellouts are common, early booking
advised. CONTACT: Joe Bowen, 216-442-1776 or
Ronald Nelson, FAX: 216-292-7746. National
Expo's, Inc., 30799 Pinetree Rd. #230, Cleveland
OH 44124.

MARCH 12

IN - INDIANAPOLIS — Indiana Hamfest & Comput-

er Show. SPONSOR: Morgan County Repeater
Assn. LOCATION: Indiana State fairgrounds, Pavil-
ion bidg. HOURS: 8am-?. ADMISSION: $7. TALK-
IN: 147.06. FEATURES: C - FM. DEALER INFO: 8’
table $15. Setup 3/11 3pm-9pm, 3/12 6am-8am.
CONTACT: Deanne Martin, N9TE|, 39 Lake Shore
Dr. #14, Martinsville IN 46151. 317-342-4307.

MI - LANSING — Computer Trade Show. LOCA-
TION: Holiday Inn South Convention Center, 6820
South Cedar St., Exit #104 off of 1-96. HOURS:
10am-3pm. ADMISSION: Adults $4; Seniors &
students w/ID $3; under 12 free w/adult. FEA-
TURES: C - DP. CONTACT: Computers & You,
313-283-1754.

OH - CIRCLEVILLE — Hamfest. SPONSOR: Teays
ARC. LOCATION: Pickaway County Fairgrounds,
4-H Bidg., St. Rt. 22. HOURS: 8am-?. ADMISSION:
$4 adv., $5 door. TALK-IN: 147.180 + . FEATURES:
C-DP-FM-FP-F/R - H. DEALER INFO: Tables: $5
adv., $6 door. CONTACT: Dan Grant, W8UCF,
22150 Smith-Hulse Rd., Circleville OH 43113.
614-477-3026.

OH - CLEVELAND — Compvter Manial SPONSOR:
National Computer Exposition. LOCATION: Clarion
Hotel, Eastlake, 35000 Curtis Blvd. at Rt. 2 & Rt.
91. HOURS: 10am-4pm. ADMISSION: $ 1 off w/ad,
under 12 free. FEATURES: FP. DEALER INFO: Setup
8am-9:45am. Sellouts are common, early booking
advised. CONTACT: Joe Bowen, 216-442-1776 or
Ronald Nelson, FAX: 216-292-7746. National
Expo’s, Inc., 30799 Pinetree Rd. #230, Cleveland
OH 44124.

OH - CONNEAUT — 9th Annual Hamfest & Comput-
erfest. SPONSOR: Conneaut Amateur Radio Club.
LOCATION: Conneaut Human Resource Center,
327 Mill St. HOURS: 8am-3pm. ADMISSION: $4
adv, $5 door. TALK-IN: 147.39. FEATURES: C - EX -
F/R. DEALER INFO: Tables $8, Setup 6am. CON-
TACT: Clarence Baugher, W8FAS, 109 Daniels
Ave., Conneaut, OH 44030-2315. 216-593-3038.

MARCH 18

KS - COLBY'— Hamfest. SPONSOR: Trojan ARC.
LOCATION: Colby National Guard Armory on K-25.
HOURS: 8am-2pm. ADMISSION: $2. TALK-IN:
146.82. FEATURES: EX - F - F/R. DEALER INFO:
Tables $5. CONTACT: TARC, POB DX, Colby, KS
67701-0983.

MI - LIVONIA — Computer Trade Show. LOCA-
TION: Livonia Elks Lodge Hall, 31117 Plymouth
Rd., 1 blk. E of Merriman. 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 - MARSHALL — 34th Annual Michigan Cross-
roads Hamfest. SPONSOR: S. Michigan ARS &
Marshall High Photo Electronics Club. LOCATION:
Marshall High School. HOURS: 8:00am-3:00pm.
ADMISSION: $3 adv., $4 door. TALK-IN: 146.66
or 146.52. FEATURES: C - FP - F/R. DEALER INFO:
Tables $ 1 per ft., min. 4 ft., plus admission set up
6:00am. CONTACT: Wes Chaney N8BDM, 616-
979-3433 or SMARS, POB 934, Battle Creek, MI
49016.

MARCH 18-19

TX - MIDLAND — St. Patrick’s Day Swapfest.
SPONSOR: Midland Amateur Radio Club. LOCA-
TION: Midland County Exhibit Bldg. HOURS: Sat:
9am-5pm, Sun: 8am-2:30pm. ADMISSION: $7 adv,
$8 door. FEATURES: DP - FM. DEALER INFO: Tables:
1-2 $10 ea., 3+ $15 ea. CONTACT: Midland
Amateur Radio Club, POB 4401, Midland TX
79704.

MARCH 19

IL - ORLAND PARK — The Orland Park Computer
Show. LOCATION: Orland Park Civic Center, 147th
St & LaGrange Rd (Rt. 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.

IL - STERLING — 35th Annual Hamfest. SPONSOR:
Sterling Rock Falls Amateur Radio Society. LOCA-
TION: Sterling High School Field House, 1608 4th
Ave. HOURS: 7:30am-?. ADMISSION: $3 adv, $4
door. TALK-IN: 146.25/146.85 WOMEP Repeater.
FEATURES: C-E-FM-FP -F/R - H- RV-S. DEALER
INFO: Tables $5, w/electricity $6. Set up Sat.
6pm-9pm, Sun 6:30am. CONTACT: Lloyd Sher-
man, KB9APW, POB 521 Sterling IL61081-0521.
815-336-2434.

MI - ANN ARBOR — Great Lakes Computer Expo &
Sale. SPONSOR: Progressive Computer Produc-
tions. LOCATION: Holiday Inn, US-23 & Plymouth
Rd. HOURS: 10am-4pm. ADMISSION: Adults $4,
Seniors/Students $3, under 12 free w/adult. FEA-
TURES: C-DP - FP - F/R - S. DEALER INFO: 8' $35 ea.
12’ $40 ea. CONTACT: Progressive Computer
Productions, 23814 Michigan Ave., Ste 237,
Dearborn MI 48124. 313-425-9276.

MI - MADISON HEIGHTS — Computer Trade Show.
LOCATION: 876 Horace Brown Dr., 1 blk. E of I-75,

3 blks. S of 13 Mile Road. 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 - COLUMBUS — Columbus Computer Fair.
LOCATION: Comfort Inn North, off I-71 on Gran-
ville-Dublin. CONTACT: Ben Yanto, AGI Computer
Fairs.*

OH - MAUMEE — Hamfest/Computer Fair. SPON-
SOR: Toledo Mobile Radio Assoc. HOURS:
8:00am-3:00pm. ADMISSION: $4 adv., $5 door.
DEALER INFO: Tables before March 1; $15 & $20.
After March 1; all tables $25. CONTACT: Bob
Mann N8UPT, 8035 Lewis Ave., Temperance, MI
48182.

WI - JEFFERSON — Hamfest. SPONSOR: Tri County
Amateur Radio Club. LOCATION: jefferson County
Fairgrounds. HOURS: 8am-?. ADMISSION: $4.
DEALER INFO: 6’ tables $5. Set up 7am. CONTACT:
WOMQB, 213 Frederick St., Ft. Atkinson WI
53538. 414-563-6381 eves.

MAR 25

IN - MICHIGAN CITY — Hamfest & Computer Flea
market. SPONSOR: Michigan City Amateur Radio
Club. LOCATION: Rogers High School, 8466 Pahs
Rd. HOURS: 8am-2pm. ADMISSION: $4. TALK-IN:
146.37/97 (131.8 Hz Pl). FEATURES: CB - FM - H.
DEALER INFO: 6’ tables $6, elec. hook-ups $2.
Early set up for vendors. CONTACT: Ron Stahovi-
ak, N9TPC, 213 So. Dickson St., Michigan City IN
46360. 219-872-6594.

MI - WESTLAND — Great Lakes Computer Expo &
Sale. SPONSOR: Progressive Computer Produc-
tions. 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: 8’ $35 ea. 12’ $40 ea. CONTACT:
Progressive Computer Productions, 23814 Michi-
gan Ave., Ste 237, Dearborn M1 48124, 313-425-
9276.

TX - TEXARKANA — ARRL Hamfest. SPONSOR:
Four States ARC. CONTACT: Tom Comstock, N5TC,
1700 Dominik, College Station TX 77840. 409-
693-1181.

MARCH 26

IL - GRAYSLAKE — 16th Annual Lamarsfest '95.
SPONSOR: Libertyville & Mundelein ARS. LOCA-
TION: Lake County Fairgrounds, Rts. IL-120 &
US-45. HOURS: 8am-2pm. ADMISSION: $4 adv.
W/SASE, $5 door. TALK-IN: 147.945/.345,
146.52. FEATURES: C-CB-E-FP - F/R - H. DEALER
INFO: Commercial tables $25, wall tables $15,
swapfest table $10. Setup 6am. CONTACT: La-
marsfest '95, 650 Green Bay Rd., Lake Bluff IL
60044, Frank Avellone, WOGLO, 708-234-4124
before 10pm.

IL - PALATINE — Computer Central. LOCATION:
Harper College. HOURS: 9:30am-3pm. ADMIS-
SION: 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.

KY - LOUISVILLE — Computer Fair South. SPON-
SOR: MEKA Enterprises, Inc. LOCATION: Executive
West Hotel, I-65 & 264 Freedom Way at the
Fairgrounds. HOURS: 10am-3pm. CONTACT: Willi-
am Ibarra, Meka Enterprises, 2656 E. 2nd St.,
Bloomington IN47401.812-333-4484, FAX: 812-
333-4650.

MI - ANN ARBOR — Colossal Computer Sale.
SPONSOR: Jewish Community Center. LOCATION:
Washtenaw Community College’s Morris Lawrence
Bldg. HOURS: 9:30am-4pm. ADMISSION: $4. FEA-
TURES: C - F/R. DEALER INFO: Tables $30. CON-
TACT: Merle Goldman, 313-971-0990.

MI - DEARBORN — Computer Trade Show. LOCA-
TION: Dearborn Civic Center, 15801 Michigan
Ave., corner of Greenfield. 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 - FLINT — Five Star Productions Computer
Show. SPONSOR: 5 Star Productions. LOCATION:
Flint Holiday Inn, Gateway Centre, US-23 at Hill
Rd. Exit 2 miles S. of I-69. HOURS: 10am-4pm.
ADMISSION: $4, $3 w/this ad. FEATURES: AC -C -
CB - DP - FP - F/R. CONTACT: Five Star Productions,
2436 Nerredia St., Flint Ml 48532. 810-768-6058
(pager), 810-230-0988 (after 4pm).

MARCH 31-APRIL |

AR - LITTLE ROCK — Little Rock Hamfest & ARRL
State Convention. LOCATION: Little Rock Expo
Center. HOURS: Fri: 4pm-9pm, Sat: 8am-5pm.
FEATURES: AC - CB - F - FM - T. CONTACT: |im
Blackmon, KB5IFV, 1008 Pine St., Arkadelphia AR
71923-4919. 501-246-6734 or 501-246-7833.

Continued on page 140
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Bargain Sale
35,000 sq. ft. of Bargains

¢ Test Equipment ¢ Lab Equipment ¢

* Microwave Equipment ¢ Connectors

* Timers ¢ Synchros * RF Cable ¢

* Misc. Computer Equipment « Modems

HP
HP
HP
HP
HP
HP
HP
HP
TEK
TEK

Rockland 7530B

* Muxes * Phone Equipment ¢
* And much more

Check out these specials:

432A
478A
141T
8552A
8553A
8410A
8411A
8412A
7104
7A26

Power Meter
Power Sensor

IF Section Plug-in

RF Section Plug-in

Network Analyzer Mainframe
Frequency Converter..
Display Plug-in

1GHZ Oscilloscope
Dual Trace Plug-in
Spectrum Analyzer Plug-in

Call, fax, or visit today!!!

Spectrum Analyzer Mainframe.....

$295.00
$295.00
$750.00
$495.00
$650.00
$525.00
$995.00
$595.00

$5,995.00

$175.00
$395.00

Lectronic Research Labs 800-358-8378

1423 Ferry Ave., Camden, NJ

Write in 174 on Reader Service Card.

Fax: 609-541-7852

* 90 Day Warranty.

&

New and Pre—-Ouwmned
Test Eqguuigppesnnemnt

Substantial SAVINGS on New & Pre-Owned Fluke,
Hewlett Packard, Goldstar, Leader, Tektronix, and mare ...

SUPER SALE!
TEKTRONIX 465 100 MHz Oscilloscope

« Professionally Refurbished to Original Manufacturer’s Specifications.
¢ Dual Channel, Calibrated Delayed Sweep.

Full line of Oscilloscopes, Video & Audio Test Equipment,
Power Supplies, Meters, Probes and Accessories.

fouex] 0] TOLL FREE 1-800-99-

FOTRONIC
CORPORATION

X 708
Medford MA 02155
FAX (617) 665-0780

Write in 170 on Reader Service Card.

[#80 TEST EQUIPMENT cont. |

VALHALLA 2720GS DC CALIBRATORS
0-1200VDC, 3PPM, nine digits, DVM,
GPIB. Fluke 332B $840, 510A 10VRMS
Standards $375, DC/AC differential volt-
meters: Fluke 883AB, 887AB, 893A. HP
745A AC CALIBRATORS 1mV-110VRMS,
10Hz-100KHz, .02% $485. Ballantine
6127A/B 6 function OSCILLOSCOPE
CALIBRATORS with PC/GPIB automated
calibration procedures for 285 models!
Timemark generators: 6130A $175, Tek-
tronix TG501/01 $625. 90-days Parts &
Labor. Price matching/offers welcomed.
Free list. Rentals/Terms available. Hamil-
ton Instruments 619-439-1345, 800-TO-
BUY TE.

HP 141T/8552A/8553L spectrum analyzer,
$695. HP 178 thermistor mounts, $68.
Much more: LSASE. WANTED; operator’s
manual for Biddle 135F TDR, or pay for
instructions on how to use. Ellis, 203
Edgebrook, Pikeville, NC 27863. 919-242-
6000. Evenings.

HP 333A distortion analyzer, $450, HP
1610A, 1610B logic state analyzer $225,
HP 6940B multiprogrammer $275, HP
3253A analog stimulus/response unit
$750, Tek 475A oscilloscopes $450, HP
5359A time synthesizer $1,400, HP 8410A
network analyzer $250, HP 8412B Phase-
mag display $250, TEK 7844 400MHz
oscilloscope $400, HP 3500 attenuator
set $175, HP 222A pulse generator $175,
HP 34702A multimeter $125, Hasting
vacuum gauge $75, HP 3575A gain phase
meter $450, Fluke 1953AE counter timer
$200, Fluke 8000 digital multimeter $60,
TEK 7B71 $100, Tek P6451 Data acquisi-
tion $45, Preston GMAD-1A analog to
digital conversion system $100, H-H
Scott Random Noise generator $50, Phil-
lips chart recorder PM8236 $125, HP 85
$50, HP 3453A digital stimilator response
$450, HP 3060A board test system $650,
Kikusui electronics power supply PBA
32-2 $150, Gould K450L Logic analyzer
$350, TEK 4957 digitizer $100. Future
Systems Tech., PO Box 5661, Buena
Park, CA 90622-5661. 714-827-7345.

5 SEMICONDUCTOR  Phone (818) 884-8000 « FAx (818) 704-0100
S [ ) I STOCKING g:s’rnlurou
= - = ELECTRONIC COMPONENTS mstﬂ'ootﬂ 5‘w

STATIC & STATIC COLUMN RAMS _EPROMS =~ _STATIC RAM 8000 SERIES 74SERIES

DYNAMIC & VIDEO RAMS 2716 e il

INTEL CPU'S 2732 2018 ﬁ?" 7400

MOTOROLA CPU S 27/ 6116 1 74LS

EPROMS 64 8264 2 T4F

EEROMS 27128 - 62256 745

' PROMS 27C128 o .

PALS 27256 4116 88 74C

GALS 27 4128 8508 Jancoo

DALLAS BATTERIES 27C512 4164 -

1BM PROPRIETARY CHIPS 276010 41

UARTS 27020 412 g

LINEAR 68764 41425

VOLTAGE REGUL ATORS 68766 p ik 43 X

CMOS 4000 SERIES : 53 188

74 SEREIES TTL PROMS PR 54

mgmcm SO APANE SE TRANISTORS P ase 8275 ga77  LADANESE TRANSTORS
5

WESTERN DIGITAL 16L8 8273 8384 238

CHIPS & TECHNOLOGY oo | s AL 528 20

All Items in this AD are a partial listi ov8 w“m 8742 A

Akt ' epartial lsting 29V woioi4 142 CHIPS & TECH

All items ready for immediate shipment UARTS WD1100 749 - series

WD1200 8751 826300

All tems subject to prior sale 2651 o id e 2264

Prefix, Suffix & Part speeds are usually 26 2010 82288 b2l

important, Please Include This With 9280 WD37C65 e 838330

Requirements. 1640 WDSO0C -

ALL PRICES SUBJECT TO CHANGE 1650

VISA MASTER CARD AMERICAN EXPRESS
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Write in 172 on Reader Service Card.

LOGIC PROBE 5 CHANNEL LOGIC ANA-
LYZER OPERATES THROUGH PRINTER
PORT. Features include: 30 day money
back guarantee (Less $15 S&H). 30%
trade-in for future instrument upgrades.
Windows like pull down menus. 3 differ-
ent trigger modes. Self calibrating. 98%
accuracy or =1 sample. Marker and
Cursors displayed in Eng units. Schmitt
Trigger inputs accept > +50 VDC. All
surface mount electronics in conn hous-
ing. Save, load, and print logic displays.
On line help. Convenient “Hot Keys” for
fast response. Note: Maximum Sample
rate depends on computer. Typical
speed = 1.6 Us for 486. Software, cable/
probes, and electronics $69.55. American
MicroTech, Inc., 219-482-3896, PO Box
8304, Ft. Wayne, IN 46825-8304.

BOONTON 42BD Digital power meters
with sensor $450. ea., HP 8640B 1024MHz
generator $1,850, HP 8903A distortion
analyzer $1,350, Tektronix 465B oscillis-
copes $475, HELPER SL-105 SINAD MET-
ERS $95, BIRD 4381 Digital RF power
meters $190. ea., B & K 1476 oscillo-
scopes $150 ea., HP 436A power meter $
950. 716-661-9964 or 716 763-9104 after 6.




TEST EQUIPMENT SALE: HP 332A dis-
tortion analyzer, $250; HP 203A variable
phase function generator, $250; HP 141T,
$500; HP 8553B, $450; HP 8553L, $350;
HP 8552B, $500; Sierra Misco 4001 7 day
solar radiation recorder, unused, $250;
Pyranograph; Weston 703-67 foot candle
meter, $60; Data Precision Analogic 6000
wave form analyzer, $800; Singer NF105
noise receiver with N105TA, $150; Singer
Gertsch DSB-3C-4B, Decade Syncro
Bridge, $200; A-Comm Electronics, 303-
290-8012.

TEKTRONIX 7834 400 MHz storage, $750,
TEK 2235, Like new $750, 576 curve
tracer, 485, 300MHz scope. 475, 200MHz
scope. 466, 100MHz storage, AM502,
FG501, DM5010. Call Bob, 214-436-2503.

PROBE FOR sale: X1-30MHz $18 X10-
100MHz $18; X10-300MHz $26, X100-
250MHz $26, switchable X1, and X10,
10/100MHz $18 Tek P6023 $30, TEK P6055
$35, TEK P6057-35, $6 Shipping and han-
dling on any qty. ordered, 516-567-6209,
FAX 516-567-6299.

TEST EQUIPMENT Sale: Biddle 21588
meggar, $100; HP 3467A logging DVM,
$450; GR1606A RF bridge, $400;
GR1568A wave analyzer, $200; GR546B,
$60; GR1840A audio wattmeter, $200;
GR1216A, $80; GR1602B, $80; HP 312C,
$250; HP 312D, $350; Systron Donner
6153 3 GHz counter, $300; Systron Don-
ner 6152 550 MHz counter, $200; HP
653A, 10Hz-10MHz oscillator with video
test outputs, $200; HP 651B, $250;
Weather Sling Psycrometer, $50; Tektro-
nix 7904, 7A26, 7A24, 7B80, 7B85, $1,100;
Shibasoku AS953B MPX TV sound multi-
plexer, $500; Leader 3100 multi channel
TV sound generator, $300; Leader LSW-
480 Swemar Generator with the following
plug-ins: 480-U77 TV Chroma, 480-U71
SIF sweeper, 480-U80 TV-VIF, $950. Send
for test equipment sales list. A-Comm
Electronics, 7198 S. Quince, St. Engle-
wood, CO 80112, 303-290-8012.

SCOPES PLUS TEK 7904 TESTED
WORKING AND GUARANTEED $315.
7A11, $45. 7D11 $75. 7A18N $50. 7A26,
$65. 7A92B, $115; 7A24 $145; 7S14 $295;
7512, $195. 7633 Storage scope $200.
453A excellent with front cover $290.
465M/DM44 $455. HP 1725A $445, 1744
$450. Others available, call for details.
491 Spectrum Analyzer to 40 GHz, $650.
Psitech Plus, 707-745-4804, FAX 707-747-
5277.

SWEEP GENERATOR Krohn-Hite-2000,
$270. Dexis, 612-944-7670.

BUY AND SELL late model test equip-
ment: HP, Fluke, Genrad, Tek and Wavet-
ek. Call Dennis at G P T E Surplus,
408-749-9805, FAX 408-749-9806.

TEK SCOPES: 475, $450; 475A, $500; 485,
$600; 323, minature battery operation,
$250. Marconi TF 2015/2 RF sig gen,
10-500 MHz, CW, AM, FM, % mod, level
adj, $350. HP 5060A cesium beam freq
standard, $1,000. TEXSCAN SSG2000,
synthesized sig gen, 10K-2GHz. Call for
list of others. 909-279-7347.

POWER SUPPLY, Kenwood pwr 18-1.8A
with GP-IB adapter, $645/offer. Dexis,
612-944-7670.

PLOTTERS: HP 7045A, $300; HP 7045B,
$350; HP 7225A, $150; HP 7245A, $200;
HP 7440A 8 pen plotter with supply, $250,
HP 9872A 4 pen plotter, $200; HP 9872S 4
pen plotter with paper drive, $250; HP
9872T, $200; HP7470A, $200; Noise
comm 6101, Noisegen, $150; A-Comm
Electronics, 303-290-8012.

WAVETEK 271 12MHz synthesized
pulse/function generator, GPIB. HP 652A
Oscillators, Pulse Generators. 619-439-
1345.

TEST EQUIPMENT FOR SALE/WANTED:
RF, Microwave, Video and Fiber Optic.
Cable TV, Broadcast TV, Satellite and
related industries. Wavetek, Tektronix,
Hewlett Packard and other manufactur-
ers. Spectrum Analyzers, Signal Level
Meters, Sweep Systems, TDRs, OTDRs,
and much more. PTL Cable Service.
Phone 407-747-3647, FAX 407-575-4635.

TEK 475 200MHz $625. TEK 2213 60MHz
$475 unused and slightly used. Manuals
& probes also HP 5301A 10MHz counter,
Datapulse 101 pulse generator, Altec
1130A counter. Call John 714-979-0210.

DEC EQUIPMENT WANTED! We are buy-
ing DEC systems, boards, terminals,
drives and peripherals. Also Scientific
Micro Systems (SMS), DSD, Datability,
Dilog, other DEC compatibles, and Com-
puter Output Microfilm (COM) units.
Please call for a quote or fax us your
equipment list. We buy, sell, and trade.
COMPUTER KEYWAYS, 513-847-2300 or
FAX: 513-847-2350.

SPECTRUM ANALYZERS, HP 141T sys-
tems. Mainframes, plug-ins, tracking gen-
erators, preselectors, and hook-up ca-
bles. 909-279-7347.

WANTED: LATE model test equipment &
manuals. Naptech buys & sells test
equipment by HP, Tektronix, etc. Wanted:
Tek 2200 and 2400 series, HP 8560 & 8590
series, Fluke 87, 77, 97, 8050A, etc.
Wanted: HP, Tektronix, Fluke, etc. cata-
logs & manuals. Wanted: Source for HP,
Tektronix, etc. parts. Call Naptech,
707-928-1961.

MANUALS, MANUALS, manuals, man-
uals. Fax us your wish list and we’ll fax
back the price. Please specify gty. and
operators or service. Bill, 908-280-0111
FAX or 1-800-435-1516 phone.

QUALITY PARTS e+ DISCOUNT PRICES ¢ FAST SERVICE ¢ HUGE SELECTION

JUMBO LEDs

Liton # LTL 327C - 8MM
Ideal for eye-catching indicators and

N
displays. A recent quantity purchase of

these BIG, 8mm diameter, red diffused ‘
LEDs enables us to provide some veary
special pricing. The leads on these devices are

0.325" long with plenty of room for soldering.

5 for $1 00  CAT#LED-23

100 for $ 15.00
GREAT DEAL!
SURFACE MOUNT

SPEAKERS

These surface mount speakers
were designed for use with ca
stereo, but they will work as
well, or better as intercom

cations

speakers in your
home or workshop.
4", 4 ohm, speakers mounted in an unbreak-

able black plastic, slant-faced enclosure. They

are rated 5 watts. Enclosure measures 4.82"

X 4.5" X 2.45"h. Each pair is boxed and

includes two short 75

pieces of hook-up wire. $ ‘per pair
CAT# SK-411

“HI-8” VIDEO

CASSETTE (USED)

8 mm Video Camcorder Users!.
SONY Hi-8

Top quality, metal particle I'Ei—‘:.'

120 minute video cas-
settes. Used for a short
time, then bulk-erased.
Each cassette has its own
plastic storage box.

@)
Satisfaction Guaranteed.

00
$3Rh
CAT #VCU-8

|10 for $28.00 « 100 for $250.00 |

ORDER TOLL FREE

1000 for $ 120.00

r

or communi-

ALL ELECTRONICS CORP.

VAN NUYS, CA 91408-0567

MINIATURE SWITCHES

D.P.D.T. (ON-ON)

ALCOSWITCH # MTM206NPC
Short bat handle,,0.25” long.
PC terminals

CAT # MTS-82PC

| 25 for $25.00 + 100 for $90.00 |

MINIATURE D.P.D.T.

PUSH/ON PUSH/OFF

Augat/Alcoswitch # MPE206N

Miniature DPDT, push/on push/off

switch. Splashproof: O-ring on

shoulder and inside movable shaft

provides moisture seal. Rated 6 amps

@ 125 Vac. RED 0.4" diameter cap. 0.25” diame-
ter threaded bushing. 0.8” behind panel depth.

Solder lug terminals. UL and CSA listed.

$ 75 CAT# MPB-20

7 Vdc MOTOR

Matsushita

# MMX- 7AC O 8A

1.25" diameter x 1.25" high
motor. Prepped with 1.61"
diameter flywheel, pulley

and fiberglass mounting CAT# DCM-54
board. oo
$1 = 10 for $9.00
each 100 for $80.00

2 1/2” 8 ohm SPEAKER

Special purchase of these 8 ohm,
ZMI | 1 watt speakers allows us to sell
| quantities at very special low
prices. Mounting frame is 2.6"
square. Overall depth, 0.75."

CAT# SK-251 10 for $10.00
100 for $75.00
$1 2_5 1000 for $ 600.00

MAIL ORDERS TO:

P.O. BOX 567 ‘

Write in 154 on Reader Service Card.

1-800-826-5432

FAX (s18 781-2653
INFO (s18) 904-0524

Minimum Order $10.00 « 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 $4.00 for the 48 Continental United States - ALL OTHERS including Alaska, Hawaii, PR. and
Canada Must Pay Full Shipping * Quantities Limited « Prices Subject to change without notice.

9 VOLT 60 MA

SOLAR PANEL

These 6" X 6" glass enclosed
photovoltaic panels produce
9 Vdc at 60 ma. Ideal for
charging batteries and pow-
ering small devices. Put two
or more together for more
current and voltage. Includes
hook-up instructions.

25

each

CAT # SPL-960

7.2 VOLT, 1000 mAH
NICKEL-CAD BATTERY PACK

Brand new recharge-
able nickel-cadmi-
um battery pack
fits Olympus and

other cam-
corders.
Originally sold for over $35.00. 50
3.56" X 2.12" X 0.75" -
each

CAT# NCB-72

A.C. LINE CORDS

6 INCH IEC POWER CORD

B -

Standard 3 prong grounded male one end and 3
prong IEC receptacle on other end. CSA listed.
Large quantity available.

$1 00 CAT # LCAC-36
wask

ROUND 4' BLACK 16/3 CORD

W

0.32" od, SJT insulation. Standard 3 prong

grounded plug one end, moulded strain relief

on other end. Pigtail leads. CSA listed.

Large quantity available

CAT # LCAC-35 $175
each

100 for $150.00

Sw,
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PRIME ELECTRONIC COMPONENTS, INC.

150 West Industry Court, Deer Park, NY 11729

516-254-0101

(ABSOLUTELY NO

WALK-IN SALES)

FAX 516-242-8995

OEM VERSION QAplus
DIAGNOSTIC SOFTWARE

Great for analyzing system problems & performance.
Version DEC4.63 for 286 thru 486 systems

NEW 160 MEG 2.5 AT
HARD DISK DRIVE

Great for Laptop replacement. Logical format
966 Cyl, 10 Heads, 34 Sect. Check your BIOS.

USED ADAPTEC 1540A
ISA SCSI-2 CARDS

Pulled from working equipment. The Adaptec’s
first generation 1540A SCSI-2 ISA BUS card.

OEM QAPLUS $14.95 Ea. 17ms/+5VDC 1 Amp Max. 90-Day Guarantee. Includes 2 Device 50 Pin SCSI cable. (NO

BRAND NEW INTEL 21/2" x 3/4" Height (44 Pin Connector). S@%”(‘;f/grrﬁgéNo Floppy support) 30-Day

BOXED COPROCESSORS QuAntuM GRSTE0 HD........oovevvveeeenssennees $109.95 Ea. APBIRCINAOA S . i st o $34.95 Ea.
INGBO3B7SX-16-25.....0ssmsss0x0sm0senssssasessigio $34.95 Ea.
Used in 3865X systems, speed 16 MHz thru 25MHz USED 1.44 MEG FLOPPY DISK DRIVE REFURBISHED GRIDPAD
CRABTAL . . T i ot dos istibms I $24.95 EQ. Pulled from working equipment 1.44 Meg 3.5° in PENTOP COMPUTERS
Used in 286 systems, speed 8 MHz thru 12 MHz 5-1/4" mounting bracket. 30-day guarantee. 5-1/4"
Hailf Height, off-white color face plate. Interface: 34| %‘ﬁ:{ ‘24%1'? Msgrggyyvg,gzogy,“go}%?g g ant |
WALL PLUG WALL ADAPTERS pin & 4 pin power. iy 4

Serial Port (DB9P), MS DOS 3.3 Built-in to 2566 ROM

5-1/4" haif helght Mifsumi
Model #D509V2 White face plate only.

Mitsumi 1.2M FDrive ........ PRICE REDUCED $28.95 Ea.

NEW IBM ENHANCED 101 KEYBOARDS

IBM Enhanced 101 Keyboards with PS/2 Style
Cable (6 pin Mini-Din). Great IBM Click. IBM P/N
59G7980. Limited quantity available.

ModBIHEIGTIBO e issiiiasissmmissiviisonrssis $49.95 Ea.

NEW VICTOR/HONEYWELL ENHANCED
101 KEYBOARD

4 ft. coll cord with PS/2

type 6 PIN MINI DIN

connector. AT and XT DIP

switch selectable

..................................... $24.95 Ea.

Niscan/GS$ Plus ....569.95 Ea.

Input: 117 Vac 50/60 Hz. Outputs Avaliable, | SO0y MPFIZW70D. ... S19.95€a_1 \ith Adapter & Battery Pack. No manuals
” supplied or available
All DRAMS are clean socket pulls and have fullleads. : USED 80 MEG 3.5 :
AO41S.... DIBEQ A1ZE1S. . g xgg l&mp-u gggg A "scs| k|.I|AR0|D|s|$ Ia)o'ﬂVEscm GridPad 1910/20 MeG.....ccucuvvuuusnsimmnnnnns $99.95 Eq.
-12... ++-90. 3 : b u om working equipment. eg
el ?S/\C/’C 5(? AMG' gggg Quantum P/N ProDrive 80S. 30-day guarantee. 3- NI-CAD BATTERY
o s el P 1/2*, 1/3 Height (1-5/8"). Interface: SCSI/2, 50 pin. L
NEW 1 GIG SC% {ARD DRIVE 12 Vdc 100 Ma... 8125 | A 808 5CS) sao0s ey, | Varta Cordless phone Ni-Cad battery
3 o g 12 Vdc 200 Ma... S1.80 R S RSy S b T : — 3.6V 280Ma/H Charge Rate: 14 Hours @ 28Ma
Seagate ST11200 o» VB 9ms High Perform- 12 Vdo 600 Ma.. '$395
ance Hard Dis. g werface: SCSI/2 Fast. 12 Vo 800 M. 85,05 NEW SQUARE EQUIPMENT FANS MBI EBIVZBOR, . cuse s st s $2.75Ea.
STHIGDINSCSI D). ... i ionom s sl $449.95 Ea. 12 Vac 830 Ma... 5495 116Vac 3.1* or 4.7.........52.
Quantity 14 Vdc 700 Ma... $5.95 12Vdc 3.1"or4.7".. PADDED LAPTOP NYLON CARRYING CASE
USED ADAPTEC ] 5423 Asgﬁg‘gle 16Vdc 1.25 Amp. 36,95 12 Vdc 2-3/8". Features two zippered sections. First for laptop
ISA SCSI-2 CARDS 12 Vdc 2-5/8" and second for charger and/or accessories.
i Includes detachable shoulder strap. Holds most
Pulled from working € t. The industry NEW 804865X-25 NEW PANASONIC 360K laptop computers. Exterior (Fully packed)
standard Adcpf@’ -SI-2 ISA BUS BABY MOTHERBOARDS 5-1/4" FLOPPY DRIVE 12°Hx 12.5"W x 5°D.
card includesS oO Pin SCSI cable & | Supports up to 32MB of RAM on-board. ” : " :
8 f - Laptop Case 4 19.95 Ea.
document > Software.) 30-Day g?él(i(;?gmlegnx?/?g%ﬁg(m)ﬁ m\ ggs?/ §|Mz|0m glc]zlc 1 gcieh;gr;ts F;c:\r'\fsomc M# JU-455 aptop PRICE REDUCED $
Guarantee. ##../1.44 Meg Flo| support. ve ofs and One of, up| - JU-
/1:44Meg Floppy SuPPOMt 1 |oaable hard cive parameters 7206/ 2Meg/ 4dleg/ NIV oo e NEW EXTERNAL 3-1/2° 720K
] A R o 69.95 Eq. 2.88Meg (with proper controller) 8K Infemnal cache only. i
ADPTEK10428 $ = 4865X-25 Baby Motherboard (CPU included) NEw ] l2w BABY SWITCHlNG P
NEW MITSUMI O-KRAM) ...ooccrvorivrrred PRICE REDUCED $89.95 EQ POWER SUPPLY (4 Made by Tandy for = 3
o Input:  120-220V, 50Hz/60Hz, UL & CSA ) Tandy 1000EX Compuiter,
1.2 MEG 5']/4 FLOPPY DRIVE NEW NISCAN/GS PLUS OCRI Output: +12Vdc @ 4 Amp., -12Vdc @ 0.3 Amp. = Unit enclosed Wlfh cable
256 GRAY SCALE SCANNER +5Vdc @ 12.5 Amp., -5Vdc @ 0.3 Amp. for hook-up. Drive

inside is a Teac Corp.

$1.75 Ea.

Kenwood NB-88 (KR-AA) v
.$1.50 Ea.

Kenwood NB-88 (KR-AA) 4 or more

USED 150MEG SCSI TAPE BACK-UP DRIVE
Pulled from working equipment 150Meg SCSI Cipher
P/N ST150-ll. 30-Day Guarantee. 5-1/4" Half Height,
off-white color faceplate. Interface: SCSI/1, 50 Pin.

NEW PS/2 NOTE (N51)
LAPTOP NI-CAD BATTERY

10.8VDC 1.2A/Hr. IBM P/N 07G1753

Cipher STIS08-2.............0ciemndieaniinns $49.95 Ea.

N51 Battery $34.95 Eq.

Brand New True 256 Gray Scale Hand Scanner. Model #PS2682L Nichimen ................. $14.95 Ea. \
Resolution: 25-400 DPI. \ Model *Fhf?f"35 FN-10-U.
Scan Width: 4.21n. - Scan Length: 11 In. NEW 200W BABY SWITCHING Color: White
Interface: 16 Bit high speed (ISA) card; 64K SRAM.
System Requiremegts: 286/386/486 PC Compatible POWER SUPPLY Tandy Model #25-1061 ...........ccoeeinenenes $24.95 Ea.
(16MH2). Input:  120V-220V, 50Hz/60Hz, UL & CSA
Available 16-8it Interface siot, |  Output: +‘l)2 VdC@@OBSAAnp, +5] ;/(\1/3 @@220 l;rxp WIRE TIES
Windows 3.1, 4 Meg RAM, -5 Vdc @ 0.5 Amp, - c @ 0.5 Amp " -
10 Meg of Avallable HD space]  Mode! #5A201-3440 ASteC .............. e o [ el s e S LG SL
(Min.),
M%usg or Other pointing NEW AA HIGH CAPACITY NI-CAD BATTERY NEW TRACKMAN
_ gevice. X 1.2Vdc 800Ma/Hr. Charge Rate 15 Hours @ 80Ma. PORTABLE LAPT”®
Software Included: Picture Publisher LE 3.1, (Imaging | Manufacturer Kenwood/Batteries have nippled end. TRACK P %
Software), Perceive Personal 2.1, (OCR Software)

>ch for systems with
oIN (P/S 2) connector.
% #1-SC3-6MD with Ver. 6.00
niouse driver software.

(9%

OEM T-SC3-HMD.....iussiisimssavissesissisenrmens $24.95 Ea.

We buy all defective Memory Boards/Modules from IBM, as well as computer scrap. Please contact Mr. Wiley Burke.

HEWLETT PACKARD 1741A two chan-
nels, 100MHz storage oscilloscope, 5mV
to 20v/div $495 with manual. HEWLETT
PACKARD 1743A 100MHz oscilloscope
Digital Display Timing $425. ISA, PO Box
6955, Laguna Niguel, CA 92607. 714-495-
5566, FAX 714-495-4742.

LOGIC ANALYZERS: HP 1630D logic
analyzer (100MHz timing, 25MHz state),
$995; Pods for HP 1600A, $39 each; TEK
7D01/DF1 logic analyzer plug-in, up to
100MHz, with pods, $225; TEK 7D02 logic
analyzer plug-in, with PM 101, $225; TEK
DAS 9129 color systems, up to 660MHz -
lower prices. Everything sold with pods,
warranty. Pepper Systems, 214-353-0257.

SELL: HP 4815A, $700; HP 8405A, $500;
HP 4265B RLC Bridge, $250; GR1568A
Wave ANA, $150; GR1602B admittance
meter, $75; A-Comm Electronics, 303-290-
8012.

STATE OF THE ART SCOPE. Before you
buy that tires-out Tektronix ‘“classic”
consider the features of the Philips/Fluke
PM295 350MHz dual-channel portable
scope: 1ns risetime & 1mV sensitivity.
Voltage & time cursors. On screen read-
outs & LCD windows. Automatic Set-Up.
Opto-encoded rotary switches. Only
$1,200 includes manual and probes and
complete check-out. RUBYTRON IN-
STRUMENTS 914-937-6376.

TEST EQUIPMENT: Mico C-Master V Lor-
an C navigation receiver, $200; Photo-
dyne 1950XR fiber optic attenuator, $250;
Fluke 2240C data logger, $800; A-Comm
Electronic, 303-290-8012.

LIMITED QUANTITY of Quality used test
and manufacturing equipment now avail-
able at substantial savings. Wanted:
Good quality used equipment. Call, 1-
800-443-6209.

| PAY TOP PRICES FOR LATE MODEL
TEST EQUIPMENT AND MANUALS. BILL
CUSA, 1-800-435-1516 OR FAX LIST 908-
280-0111.

TEKTRONIX 1240A logic analyzer $1,500,
9129 DAS logic analyzers $1,000 ea., HP
1980 scope $1,500, Rockland 500kc spec-
trum analyzer $500. 818-352-6619.

DIGITAL VOLTMETERS: Fluke 8010A,
$150; Fluke 8010M, $125; Fluke 8025A,
$100; Keithley 169, $100; HP 3455A, $500;
HP 3465A, $150, HP 3469B, $100; HP
3490A, $300; Fluke analog meters, HP
400E, $150; HP 3400A, $250; HP 427A,
$100; HP 403B, $100; HP 415E SWR
meter, $150; HP 432A power meter and
mount, cable, $300; Fluke 853A, $100; HP
7562A log converter $150; HP 428B, $250;
A-Comm Electronics, 303-290-8012.

HP 3586B Selective level meter $600,
Fluke 1911A OPT-03 $200. Alcoa fiber
optic cables Quad & Dual head pigtail
style $10/$5. Tektronix 7903 for $150, no
plug-ins. South Coast Surplus, 714-830-
9170, Fax 714-454-9841.

TEKTRONIX PLUG-INS: AA501 distortion
analyzer, $1,295; DA 4084 distortion ana-
lyzer (like AA 5001), $1,295; AM 503,
A6302 current probe, amplifier, DC to
50MHz, $890; DM 502A auto-ranging mul-
timeter, $215; PG 508 50MHz pulse gener-
ator, (variable rise, fall times), $325. PS
503A power supply, $250. TR 503 .1 to
1800MHz tracking generator, $1,400. Ex-
cellent condition!! With warranty. Many
others available; mainframes available.
Pepper Systems, 214-353-0257.

SURPLUS ELECTRONIC test equipment
for sale at deep discounts. Write, phone,
or fax for the current list. Jim Stevenson,
3401 Sunny Slope Road, Bridgewater, NJ
08807. Phone/FAX: 908-685-2296.
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ELECTRONIC LOAD, ACME PS2L-1000
" $675/OFFER. DEXIS, 612-944-7670.

“ BITRONICS “STEEL-SIX” AC Ammeter.
Dual range 3A/15A, Accuracy 0.75% fs,
Freq Range 25-125Hz. Features knife

. edge pointer and 5.2” mirrored scale.

* Includes leads and manual. Brand new in

 boxes. $25 Stancor GIS 1000 Isolation

- transformer. 1000VA, 115V input/output.

-~ Wired with std plug and socket. Brand
new in boxes $95 - less than half the list

| price! HP 353A Attenuator/Patch Panel,
0-110 dB x 1 dB steps. Matching for 135,

' 600, 700 Ohms. Brand new in boxes $50.

- Hastings DV-23 Vacuum Gauge Tubes,

i Brand new in boxes $25. Price Series 62
HV Relay. Rated to carry 10A at 25KV.
Brand new surplus. $50. All items please
add shipping. Lehman Scientific. Visa/
MasterCard. 717-252-4211, FAX 717-252-
4266.

PHASE ANGLE Voltmeters: North Atlan-
tic 225, $575; 214C, $260. Fluke/Phillips
PM8272 XYT recorder, $190. Fluke 8800A,
$160. All guaranteed. Call Joe, Best Test
Electronics, 812-384-3362: FAX 812-384-
9464.

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
carrying AC current. Electric setting

(.5-100 kV/m at 60Hz) detects improper
grounding, fields around high voltage
equipment, VDTS, and fluorescent lights,
and can distinguish 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 included. Electric &
magnetic are omni-directional. 1 year
warranty. $145. Price includes delivery.
Alphalab, Inc., 1280 South 300 West, Salt
Lake City, UT 84101. Call for free litera-
ture on health effects of electromagnetic
fields. 1-800-769-3754 or 1-801-487-9492.

TEAM AMERICA’S “PERIPHERAL BARGAINS” eam

CONTROLLER CARDS:

« SCSI 8bit WDSCS ATXT $40 CARDS: i .ol
+SCSI 8bit TM850 FUTURE D $30 » MEMORY CARD16 bit 2MB EXP $50. phiosf .
« SCSI 8bit T100/w/CD ROM sw $20 « AST MEMORY CARD 2MB $50 *20 MB ST225 MFM 5 1/4 * $59
« SCSI 16bit ADAPTEC 1542B $135 « AT/XT l/O 2S/1P w/cables $15 * 40MB IDE CONNER CP3044 $75

* 90MB ST 2106E ESDI 5 1/4 $75

* 150 MB 1355 MICRP ESDI $100

*210 MB CONNER CFS210A IDE $189.
* 670 MB MICRP. 1558-15 SCSI $275

* 1 GIG Fujitsu M2694ESA SCSI-2 $499

« AT Multi I/O Holds 4 MB w/OMB $20
* VGA 8 bit 256 K $25

* CGA 8 bit 128K $15

* Motherboard 286-12 $25

* Motherboard 386DX no CPU 0 K $45

* SCSI 16 bit FUTURE HD only $85

* SCSI MC 1640 Adaptec $95

« IDE I/O s/p- game 16/32 bit VLB $20

« IDE 16 bit DT3767A 16bit HD only $4
* RLL 16bit Seagate ST22R HD/FD $20

« RLL 16bit Adaptec 2372C HD/FD $20 * Motherboard 3865X-40 w/CPU 0 K $80 3.5" half height
« RLL 16 bit WD 1003-SR1 HD only $15 * Motherboard 486 128K ca/ no CPU $80 MORE TERRIFIC VALUES
« MFM 8bit Everex EV340 to 60MB $35 NETWORK CARDS « Minitower Case BEIGE W/230W PS $45
* MFM 16bit SMS OMTI 8240 HD/FD $20 * ETHERNET 8 & 16 bit $15/ $25 * XT/AT Case w/oPS $10
« MFM 16bit DTC 7180 HD/FD $20 $3 « ETHERNET NW1000TP 8 bit $20  Cable Sets, HD, MFM, RLL or ESDI $3
* MFM 16bit Everex EV349 HD/FD $35 * Adapter Kits 3-1/2 to 5-1/4HD or FD $5
d » ETHERNET 3C503 8bit $20 o or
« ESDI LARK 331 16bit HD/FD $50 = ’ * 101 Key Board AT/ XTSwitchable $19
s FLOPPY DRIVES:
s Egg: 11%%!331:!%6(15230'*3 Dogl)'!:g-‘:“ : « 360K 5.25" FDD blk/bge HH $15 * LARGE ASSORTMENT OF SOFTWARE
: « 720K SMD FDD BLK $25 DISCS & CD ROM

* 4 Floppy 8 bit 360k -2.88 w/CBL $15

* 1.44 SONY FDD BEIGE $32

90 DAY WARRANTY - ALL PRODUCTS
FOR A COPY OF OUR LATEST INVENTORY |
USE “FAX ON DEMAND” DIAL 818-787-2139 |
FROM YOUR FAX MACHINE 24HRS

Write in 168 on Reader Service Card.

KEITHLEY 590 CV Analyzer. 100KHz/
1MHz frequencies. Kontron LA-32 Logic
Analyzer with disk. P1-702 5V + dual
variable programmable + 25V 50mA bias
supplies (TM500) $69. Nicolet 2090 2MHz
Digital Storage Oscilloscopes with GPIB
$275. 619-439-1345.

SCOPEBOOSTER INCREASE the input
frequency of your cope to 110MHz. It
converts the high frequency down to
1MHz for viewing on the screen and
provides an exact replica of the original
signal. It requires no internal connec-
tions. It simply plugs into vertical input
terminals. Its great for testing CB, ham
and FM broadcast transmitters for modu-
lation and distortion. Kit $59.95 assem-
bled $79.95. S&H $3.50, Creative Technol-
ogy, PO Box 1401, Torrington, CT 06790-
1401.

JRC CELLULAR tester NJZ-900 powerful
tester for field service of cellular radios,
inside box & book used little. New $7,995,
sale $3,650. 310-809-0331, Phone/FAX.
Thrifty Electronics.

EMERGENCY ELECTRIC generators
wanted. Portable or home electric emer-
gency generators and manual or auto-
matic transfer switch. Pay Cash. Tel
213-733-7353, FAX 213-766-7630.

Tek 7A18N—— $ 69
Tek 7A26 —$149
Tek 7B53AN — $ 99

Tek 465 —— $449
Tek 475 —— $625
Tek 2215 $489
Tek 2215A_ __ $569
Tek 2336 $850

We accept

M/C & Visa Fax

Test Equipment Sales

Customer Satisfaction is our #1 Priority.

Phone (603)434-2544
(603)425-2945

$100 off any new
Tek TDS 300
series scope w/ 3
year mfg.
warranty, many
options available,
call for quote

=\

Ly 2
1-800-859-6523

CALL FOR A FREE CATALOG. NO FLORIDA SALES.

We buy surplus
equipment

Write in 165 on Reader Service Card.

Write in 166 on Reader Service Card. Nuts & Volts Magazine/March 1995
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onsider: A computer that
recognizes your voice.
Science fiction? Not any-
more. One construction
article already appeared
in this magazine about
how to build a Speech
Recognition Circuit.

This article will com-
bine the circuits of the
previous article and this
one to give you a fully
functional device that
can turn peripheral cir-

cuitry on and off by voice command
alone. The system responds to words
you have trained into it.

Hereafter, we will refer to the orig-
inal recognition/training part of the
electronic assembly as the (S)peech
(R)ecognition (S)ystem or SRS, and the
Interface Circuit described in this article
as SRI, for (S)peech (R)ecognition
(nterface.

It is important to reiterate this arti-
cle presents an add-on to the original
SRS construction article, increasing its
usefulness greatly.

perfectly relaxed.

, orymmaybeinadifferentmoodwhenyou
_ want the circuit to perform and it won't consis-
tently if vou are in a hurry and trained it while

The SRl ¢ also detect speech characteri-
 zations. These are a little tricky, since it takes a
great deal of practice to utter a word like say
Bond; James Bond," and have it come out
___each time sounding like Sean Connery or the
~ way you personally imitate his speech
Anyway, it's no harm, doesn't cost any-
ﬂung, and such experiments are a lot of fun!

o e e e .

Locating the Original SRS
Construction Article

The first article, entitled "Build This
Speech Recognition Circuit" by John
lovine, appears in the Apr. '94 issue of
Nuts & Volts from pages 22 through
24. 1t will be necessary to refer to that
article if you want to build the SRS/SRI.
Back issues are available from Nuts &
Volts for $5.00 each; just send your
request with paymentto their address
and a note about which issue you want.

The original SRS had only a numer-

- ical LED output. We will add
on a decoding system to
enable 10 discrete out-
puts, then take you
through the circuitry
required to interface
relays and solid-state
control devices for 120 VAC;
those devices are called
TRIACs. You can then con-

With A

Ihterface

by
Anthony
Charlton

upon recognition. The active LED will
blink off when the next output is acti-
vated. This method of lighting just one
LED at a time is used to conserve
power, lest a power failure occur, and
the system will have to shift to a back-
up battery (9 or 12 V) for the outage
duration.

Low-power CMOS circuitry is used
in the SRI, the exception being one TTL
IC, which consumes a nominal 40 mA

Connection Diagram

F_
T 1

3 T 0

e

8

5445(J), (W); 74451J), (N), (W):
541450J), (W): 74145(), (N), (W)

in the prototype. The CMOS buffer
circuitry, consisting of 74C14 Hex
Schmitt Triggers, is capable of driving
many mores loads than its TTL counter-
part, and thus is used. CMOS circuitry,

trol a variety of

oped by us allowed only one
peripheral device to be turned
on at any time, so you will
have to add some simple cir-
cuitry if you desire to have
more than one appliance
turned on or off at a time. For
convenience, 10 status LED's
correspond to the decoded
outputs, and each one will
light when that output is acti-
vated during either training or
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appliances using
these options. TR AL OUTPUTS ==
= BT

We'll also show jo_c 8 Alo 8 2 3 3

e, ] L L L L L H H H H H L] H L H
how ﬂlp'ﬂops can H A o TR O gl e T T e A I R
be added to the o VG e T - W Wl

3 L L L H H L H L H H H H L H
R 1 v R 08
toggling of ' to! gy SIS LT T T
10 diﬁerent exter- 5 : t L] H H L H H H H H H L H “
B aliiericer, @ e B
. . L

while setting each | F M
or all to remain on T S L .
2 e e 3
indefinitely by
your spoken com- BN W Ll R e W Me N WO HTR
mand PPRI T R R O R e e N i
The original # = High Level (O], L = Low Level (On)
SRI  proto-
type devel- in this case, requires a pull-up resistor

on each input when interfaced with TTL
circuitry, and that is provided in the
design.

We Fix Some Minor Data
from the SRS Article

During the complex procedure of
writing and processing a magazine arti-
cle, it is likely a few errorrrrs (heh, heh)
or omissions will creep in with any pro-
ject. Such as it is with the original SRS



article. I have taken the
liberty of renumbering
part of the pertinent
schematics and re-doing
the Parts List so that it
corrects any loose ends-
and clarifies the project.
The same always applies
to my article(s) too; I have
willingly accepted con-
structive criticisms from
the readers of same in the
interest of writing better
articles. We'll point out
any of the "fixes" for you
as we go along, either in

Vee

cs-cs 3
by pass caps-

Al 0.0M7 p 13
Ceramc dise
I_ (also can be 0.\ uF)

Keypad

Display

1 2
4

text, or on drawings, and
please be sure and note
the differences when you
construct the project so
that it will go together
without confusion and
work with the new, add-
on interface circuit with-
out a glitch.

To make construction
easier, we have re-pub-
lished the corrected SRS's
Schematic, a foil-side PC
Board Pattern (the origi-
nal was component side),
rebuilt the Parts List
adding additional
Sources, and created a
Parts Placement Diagram,
also depicting the foil
side. This should make
your understanding more

> Mic-i
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the system.

You may ask why such
a sophisticated chip
would mis-recognize.
It's the nature of human
speech patterns, called
PHONEMES that actu-
ally causes the trouble.
Humans are capable of
uttering something like
60 or so different and
distinct sounds, which
strung together, make
up the richness and
diversity of all lan-
guages. There are great
similarities in the pro-
nounciation of words
between all languages,
although the dialect and
accent can result in dif-
ferent meanings and
=t subtly or greatly differ-
< 5 1o ent sounds for the same
SRI, words.

A5 zc7? Our vocal apparatus
a is constructed in such a
way that we cannot

normally talk in a man-
ner outside of the
phoneme pattern,
although accomplished
mimics can perform
such feats as apparently
talking backwards, a
feat involving years of
practice. But there is no
way that, say, we can

solid. We have included all the informa-
tion, instructions, and tips you will need
to build the add-on SRI circuit and to
improve upon the voice-recognition per-
formance of the SRS.

Let the Application Engineer
Beware!

It MUST be noted, BEFORE we
begin describing the circuits, this
project ABSOLUTELY, POSITIVE-
LY SHOULD NEVER BE CON-
NECTED TO AN APPLIANCE THAT
COULD THREATEN YOUR SAFE-
TY MIGHT IT FAIL TO RESPOND
TO YOUR VOICE! Such applications
in this category are many, but voice-
operated wheelchairs, medical equip-
ment, and cooking appliances immedi-
ately come to mind as dumb things to
assign this system to control. Why? Well,
an experimenter-level, inexpensive sys-
tem is simply not yet error-proof enough
at this time in the evolvement of speech-
recognition technology to trust it with
tasks that require consistent reliability.
Let us enjoy it for what it is, despite its
limitations. There are many wonderful
applications of the circuit that you can
find which DON'T involve any depen-
dency-related risk.

Also, each interface will be activat-
ed during training. Turn off all connect-
ed appliances at their power switches
during training, or they will sequence on
as you train.

Speech Recognition in the
Real World

You can train this intelligent system
to react to your voice or other persons.
This circuit should be a real boon to the
physically challenged or to someone
recovering from a health problem that

impairs his or her locomotion. You can

turn your TV, VCR, stereo, radio, lamps,
fishtank lights, outside, and garage
lights, and so forth, on and off using

your voice, or educate the system to
respond to another person(s) voice, as
well. Up to 10 different words may be
used to control, as mentioned, 10 differ-
ent appliances.

The heart of the SRS is the HM-
2007 integrated circuit — a very extraor-
dinary accomplish-

similar sounds in the spoken word are
what the SRS, in its constant attention
to decipher, would react to. Similarly, the
Japanse word "kai," pronounced quite
like the English "hi" or "high," may also
result in false recognition if either or
both these words were also trained to

imitate perfectly the sonorous voice of a
cello, or boom of a bass drum, or chop-
chop whirl of a helicopter blade. We can
imitate, but the quality of reproduction
breaks down if you analyze the audio
spectrum of human vs. non-human
sound sources in detail. The HM-2007

ment of integrated

circuit technology Al +5v +svP | =
by itself. This dedi- | SR 3 el ..1.-.! resy o,
cated IC has the : o :MID :‘T- 1e8- xeil, ':::" 1 1'“43'1'“5 one e eacls line
ability to input , RO _,3 1k IMTEREACE
voice, store the pat- i T e THCHY 236 l
tern : in memory, : i I %z >0
and output the rec-
ognized word on its s i —J N BINo' f
data bus. The out- - 8 >____w ! ] I . - »
putted word is equal ; 2 l Py )
to the sequence in i Ic? ___.l’ 3" q 8 3
which it was input. Lok g S e [ | I | | Do—>
After a word is e 5 N LA L BN
trained, it is stored . e ;o | o
in external memory; R S PR N 1 ¥ 5
in this case, an 8K ' 1 B B | | i
by 8 bit low-power i to 1 b
static RAM. 1t is | ., *15! >___A = L | | | | | 5 [inof 7
important to ! ] I | I | I : 4
remember that the ! - 7 8
word that was ] I I I l | | ] 1o
trained musn't con- %——9 !“&
flict  phonetically | "3 Tk sk
with any other | lemset i te pin = e e M R e = oWfrceY el
trained word. Let's | hruwbers From 1, SRI
take an example. prrkrng ;:-.::::1 W e TREANS n Yo 4 ¥e Yz Yo Y T desired

Say you trained | Beard «tthe date inferface
the Japanese \;I]O!'g ladch 1 o Efehry
"kami" whic Ru- Reg
means paper, | afl 470 2
think (just starting
to learn some sim- \i\ //14
ple Japanese). If
you spoke the word LED2 - LEDNI
"Connie" the SRS JTaneAcs
would probably TeNiToR | , : _
respond to that as porate ST BT VoL | RN T B N R i g

"kami" because they
are  phonetically
similar. Note: the
first few letters or
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serve to increase the reliability of

1% [
H Sl =
===

H.

ImoSes Co.

(e Sl

the system. That filtering circuit
should consist of a notch filter
that eliminates the normal 60 Hz
electrical interference around
anyone who's in proximity to AC
wiring. A bandpass section
should pass human vocal fre-
quencies, which are usually in the
range of 150-2000 Hz.

SRI Circuit Description

Please note, in the following

|| F‘a—l,,.
I

i

s

description, the SRS and the SRI
are treated as two different, but
interconnected projects. The
parts numbering takes off from
the SRS and continues in numer-
ical succession on the SRI. For
instance, there are six ICs in the
SRS project, and the SRI begins
with "IC7," both on the schemat-
ic and listed thusly for all compo-

nents in the Parts List.

Incidentally, to you computer

SRS PC BOARD — FOIL SIDE

buffs: The SRI can interface with
ANY 4-bits of a latched binary-

ANY project with this type of connec-
tion the capability for controlling up to
10 discrete external devices. We wanted
to give that capability without forcing a
link to the prior SRS project for those
interested in this particular construction
project. The SRI circuit, despite its
rather complex appearence, is function-
ally simple. It attaches to the latched
data bus of the SRS circuit (or any four-
bits of a latched TTL-level data bus) with
four wire leads, carefully soldered to the
IC pads on the solder side of the SRS
PC board or to another project. Those
pads are identified in Figure 6

Describing the SRI Circuit

IC7 is a 7445 BCD-to-Decimal
decoder/driver chip. It takes the infor-
mation present at its inputs, labeled
"D,C,B,A" and converts this logic pat-
tern into an output that appears in
Figure 1. Note that the active logic of
this particular chip equals Logic "0," in
BCD format for (B)inary (C)oded (D)eci-
mal. Figure 2 shows the pinout of the IC
and its truth table. Logic O signals are

coded-decimal data bus to give | not as useful to tum on perhiperal
will recognize phonemes devices as Logic 1
in any language, provided Lsp msP active. Besides, it's
they are spoken at‘the e R e mentally confusing to
same speed and pitch. —I = M some to have a zero
And cross-recognize EIAI m[; d|le _] !ql & ,:I turn ON a device. So,
those phonemes to a ol AT T | oSt we use three 74C14
degree. Despite this lin- o' v e _.'-—l i’a"‘ Schmitt Trigger ICs in
guistic catch, the chip still - 2 L ETTTTid [ s order to invert the
performs remarkably P - M= —m Logic O signal to a
well. I find it has about a : 2. more understandable
ZZ% :(:ﬁlity :10 rmoﬂg\nizfs a . 3 ) tallaldlinm e dadddDd gt ;Ogldc 1 and to in‘—;rleéf;z
ined word on the first ° ..~ ;p\,, + e e drive power o ;
utterance. Admittedly, g el i =l: ¥ Rit Platament so it may both drive the
the chip will often try and e 8| =|- A it ": L_'\‘_‘ \ g4 Gurde interface status monitor
assign a recognization to - E pe o ooao.oot FowL $\DE LEDs and drive the
a word Fhat is not cur- M ® —II | interfaces 'therr]selve;
rently trained, but that is a -~ L |eisiv ooe Parts ap n\' The Schmitt Trigger is
a drawback that must be b P-4 E 10— on ﬂc, boar an inexpensive IC, and
‘accepte"d. For instance, : : R like \ou is has very good digifal
"Wayne" may activate the 4 @ had X- ray noise -immunity, while
system's recognization ® o wison also providing ade-
if "plane" or a - 4 uate drive current for

process if "p or ° e q
s Lo F 20 U nus e the Schomiti

een trained; I ji - ince e Schmi
want to reiterate this a ‘!!u Triggers are CMOS
bit, ergo, this final exam- ] b?:l ConneeT technolqu, the loadin_g
ple. HERE ! - on IC7 is almost negli-
A voicefiltering cir- > p |To SRT gible.

cuit, which is presenﬂ.y MICy T L § ;;‘i—::o T IC8 and. part of IC9
beyond the scope of this = 515 H () means P'\T;L: Fic3 serve to drive whatever
article, will undoubtedly interface circuitry you
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PCB PATTERN, FOIL SIDE

may care to add. Since this IF circuitry
could be any number of kinds of devices,
the PCB pattern for them has not been
provided here in this article, although
some tested and proven circuit designs
have been drawn.

A series resistor of 470 ohms limits
both the current to each

to Figure 4, which shows the
input at IC7. Note the decod- |
ed outputs are labelled "interface num-
ber 0-9" and the interface status monitor
LEDs labelled similarly. Note the
Interface Number INCREASES numeri-
cally, while the status monitor LEDs

= +5V
TNIUT FRoM A
SeHmTT TRIGGER ZTX4SO-ND
oR FLI? FloP bk e
}_JM_ T g
“o_ﬁ T
LoAD
Q——-—o—( ?"\:UEK
jar % REWY 5-A
-N
h e i d i ol
DC OR AC INTERFACE
o =k

in the Guide were whited out to reduce
clutter. By placing a copy of the PCB
pattern next to the Guide, you can easi-
ly decode where to solder the compo-
nents and IC sockets in. Be absolutely
certain to use IC sockets with both pro-

found the traces to be rather closely
spaced and had to use a small soldering
iron tip, a 20 watt iron, and fine 0.025"
diameter wire for it to go together easily.
There are only a few non-polarized com-
ponents in this joint project. Be sure and

status LED, and reduces
the power consumption of
the SRI. It is desirable to
reduce the power con-
sumption to as low a value
as possible, since the bat-
tery back-up circuit, to be
presented shortly, is used
in case the power fails. We
want to be able to preserve
the trained memory of the
volatile RAM for at least a
few hours, so as not to
have to go about the some-
what tedious process of re-
training the SRS in the
event of a short-duration
power failure. Should your
application demand it, it is
highly suggested you mod-
ify the circuit to use a non-
volatile RAM; EPROM,
ROM, or EEPROM are
suggested. Such modifica-
tions are currently beyond
the scope of this article.
However, I would like to
hear of any suggestions
you have about how to
accomplish this if you write
me at the P.O. Box men-
tioned at the end of this
article. Constructive criti-
cisms are welcomed, as
well.

Building the SRI

PARTS PLACEMENT GUIDE, FOIL SIDE. PARTS
APPEAR LIKE YOU HAVE X-RAY VISION

get pin 1 of each IC and
polarity of the compo-
nents correct. On the
SRS board, the ICs are
not placed so pin 1 faces
in the same direction;
with the SRI, they all
face in the same direc-
tion.

PC Board
Observations

Both boards can be

Resistors @17-R26

eVle
".8 88 8 8 8 8

_\

Y LED2- LEPN hooke up +lis way iwele pairs

"piggybacked" for a
more compact arrange-
ment. The actual size
template of the SRI mea-
sures 3-3/8” x 4-3/8”
and 3.5" x 5.0" if you
follow the space occu-
pied by the other brack-
ets. You can easily make
the board 3.5" by 5.0" to
match the SRS board,
realizing some free area
along the edges. The
SRI board is not yet
available from a supplier
like the SRS board is, so
you'll have to make your
own PC board. The
author will gladly pro-
vide you with a 2X blow-
up of the pattern for
free, which you can take
to a copy shop and have
reduced by 50% to actu-
al size to make your own

=

The schematics for the
two projects appears in consecutive
order in Figures 3 and 4. Note Figure 3
where the SRI connects to the SRS at
IC3. The circuit continues off the figure

Iron-on PC Board technique film
and material supplier:
DynaArt Designs

3535 Stillmeadow Lane
Lancaster, CA 93536-6624
Phone (805) 943-4746
FAX (805) 943-3776

appear to DECREASE numerically.
However, if you count both in a clock-
wise direction, they both increase, and
this was chosen as a more efficient way
to display the status for my applica-
tion, and the PCB layout reflects
this.

The PCB pattern for the SRS
appears in Figure 5. The Parts
Placement Guide is given in Figure
6. Once drawn, this complex PC
board appeared so "busy" it was
hard to follow where to put the
parts, so the majority of the traces

jects, particularly the SRS, as it has
expensive, static-sensitive CMOS inte-
grated circuits.

The PCB pattern for the SRI
appears in Figure 7. Note the four cross-
shaped pads that denote where the
inputs from the SRI are to go. The inter-
faces and the interface status monitor
LEDs appear in similar positions as on
the schematic.

Figure 8 shows the Parts Placement
Guide for the SRI. The positions of each
component are clearly marked. Careful

soldering techniques will help here; I

board from. Either pho-
tographic or iron-on techniques may be
used, depending upon which you prefer.
The 2X pattern is easier to work with, as
it comes out sharper when reduced than
the magazine can depict in print at life-
size. Iron-on techniques allow you to
copy to a specially treated film, iron that
to bare copper PCB material with a
household iron, and etch without further
processing. It is an easy technique. An
iron-on technique PC material supplier is
listed in a box in this article. Regardless
of the method you prefer, there are a
few pointers that should be followed to
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tively new type manufac- | inserted in the circuit if you modify
tured by Zetex, and was cho- | the circuit for a flip-flop addition,
ENFRT, EREM A > HoT sen for its very small size, | which enables you to turn more
g:":,_'g .Tgfg’Ek (blo.d:) low-saturation voltage drop | than one appliance on simultane-
of 0.25 V, and ability to drive | ously, and keep it on until its inter-
>———‘ J} a relay coil from a five-volt | faceis toggled by a second iteration
u? To HA CMOS source because of its | of a trained control word. Use a
Y (ugow) high gain of 1,000. It has a | CD4050 hex buffer, or a transistor to
max. rating of 1,000 mW | increase the current to a point where it
560&5 = and the relay consumes 400 | will cleanly drive the interface. As
SOCKET mW, so it's unlikely to over- shown, the Schmitt Triggers have plenty
@ heat unless used in condi- of power to operate either type of inter-
tions where the ambient tem- | face. You can use two gates in series to
3 6 perature is high. get the proper polarity from this signal-
120 VoLT An AC line interface is | inverting part, and that will then easily
AC LINE shown in Figure 10. It con- | drive both types of interfaces.
‘L MaiN TERMINAL 42 NoTE nects your appliance directly
= OProIselATsR powagity! | to the line. Proper fusing is Battery Back-Up
\\ moc 364 15-ND up to you, and will be related
] =l TRIAC in amperage to the draw of A rechargeable 12V battery is ideal
YA vg QYeoy-ND the appliance. All appliances | to power the circuitry in the event of a
[P GaTe should be equipped with | power failure lasting up to several hours.
R T T, their own on/off switch in | The size of the battery, of course, deter-
MBI case something should go | mines how long the back-up will be pos-
% Y wrong. The triac shown —a | sible.
Q4004-ND — will switch up Figure 11 shows one possible cir-
IV to 4A @ 120 VAC. It proba- | cuit. Here, filtered DC from a power
16K bly will need a heatsink at | supply keeps the battery charged
e 2w > NEWTRAL this wattage, depending | through a trickle resistor R(L). That resis-
= (white) upon the type of load | torshould be chosen in accordance with
attached. A zero-crossing | the manufacturer’s specs so that the bat-
triac optocoupler isolated the tery can remain charged, but not over-
AC LINE INTERFACE circuit from the SRS/SRI, charged, on a standby basis. Consult the
and substitutions are not rec- manufacturer’s specs for the proper
ommended. It contains a | value.
special circuit that reduces A good rule of thumb for standby
insure good results when RFI, a bane to | charging current for lead-acid batteries is
you mount the components. some triac 1/50th C, where C is the amp/hour rat-
Before soldering in any switching cir- ing of the battery. Decrease the charging
parts, carefully review the 1y -20 \ b3 Te erewrr | cuits. You may | current as the voltage of the power sup-
etched PCB pattern for vpe s x> have to include | ply increases to avoid boiling off the
shorts, opens, and anom- e, a hash filter in | electrolyte. Choose your resistor accord-
alies of the traces that may FILTERED the AC line if | ing to peak DC input voltage minus the
ruin the performance of the you get too | battery voltage divided by the amperage
circuit. Since the traces are v much RFI required, and overbuild as far as the
rather thin, you may have to I=A o pt They are avail- | wattage of this component.
use a continuity tester to Ru- Schoﬂ'ln( able from
examine any suspect traces. places like Flip-Flop Circuit
A simple battery and LED aifis '\?‘: ;TB'I‘: cE.‘lP'\— ND Radio  Shack o
plus a series-limiting resistor and many mail Finally, Figure 12 shows a typical
in the LED circuit makes a order parts sup- | flip-flop circuit. It will turn on when a
very inexpensive way to pliers. Make | trained control word is first uttered, and
check the integrity of your RN sure the phas- | remain on until it is uttered a second
PC board. e <7 ing of the AC | time. A further utterence will turn it on;
line is proper, | a fourth off, and so forth. Remember,
Testing the Speech I or the power | you may have to add a buffer at its out-
Recognition e triac won't turn | put, but these ICs are cheap and avail-
Interface BATTERY BACK-UP - on. able everywhere, so that shouldn't be
IMPORTANT: | any challenge.
The testing procedure Both circuits
involves connecting the SRI may require a | Conclusion = = ==« ==« =
board first to the power sup- buffer IC
ply of the SRS board, or any other five- | the display cycles through the clearing We hope you have
volt supply. Don't connect up the SRI's | process. Training information is given in 45V enjoyed this article
inputs to the SRS's data bus yet, as we | the first article (Apr. '94) and some addi- a about speech recogni-
want to make sure all is well before plac- | tional observations are presented in the tion techniques and
ing that circuit at any risk. Connect a 1K | "Word Training Pattern" box. interfacing. This rela-
resistor to each input (D-A) and tie all tively new technology
the resistors to ground. Now we will | Choice of Interface to the will likely result in
check the decoding integrity. Using | Real World bringing about fasci-
Figure 2 as a guide, connect the resistors " nating new worlds of
to V+ and ground to make each number You can choose the type of inter- appliance and process
0-9 appear at the input of IC6. You face you wish. Here are some tested cir- control that are direct-
should read a high at the output of the cuits. A DC or AC controlling relay inter- ek 3 A - | Lavenep| ed by human voice
corresponding interfacing Schmitt | face is shown in Figure 9. It will switch | N, > co . » OuTPuT | command.
Trigger, and get the corresponding LED up to 5 A at 30 VDC or 250 VAC. The | FRem SRT 5| "ol The author can be
to light up. After all are verified as oper- | relay chosen is a good bargain ($1.79) | 4F cirewiT Oh ~ | pF contacted by writing
ating correctly (remember that with an | and has a five-volt coil so it can be dri- E shown) A him at: P.O. Box 74,
input of "00" the "0" LED will light up — | ven from the +5 volt power supply of Palbiriion Cornwall Bridge, CT
that is sort of confusing, as it's the first | this project. Note the two protection 6,7 reset 06754, either for
LED. Label the project with each num- | diodes. These are ultrafast switching comment or to obtain
ber if it confuses you), hook up the SRS diodes that shunt the switching tran- a free 2X PCB pat-
board in accordance with the schemat- sients generated by the magnetic field in Yk tern of the SRI board.
ics and parts placement guides. the relay core inducing a voltage in the Your FAX number,
When you train the circuit, if you | relay coil when the relay switches state. = which will be kept
press "99" and then "Clear," which | Without them, the transistor would be confidential, will
clears all the memory, the LED's will | destroyed the first time the relay ONE POSSIBLE FLIP-FLOP greatly speed replies.
strobe down themselves a few times, as | switched. The NPN transistor is a rela- CHART NV
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Phone
515-683-7621

FALKNER ENTERPRISES
OF AMERICA, INC.

New Gel cells: 12v 7AH 15.00; 6v 10AH 10.00
12v 33AH 30.00; 6v 3.2AH 4.00; 12v 2.2AH 8.00
Gates 2v 2.5AH D-cells and SAH X-cells 2.00 each
X-10 controllers and programmable timers 10.00 ea
YOUR SOURCE FOR PORTABLE POWER
Call or write for FREE catalog

206 South Jefferson Street
Ottumwa, TA 52501

FAX
515-683-7631

® Operation
of Ku-band

Write in 96 on Reader Service Card.

[#80 TEST EQUIPMENT cont. i

TEST EQUIPMENT SALE. CALL FOR
CATALOG OR FAX “WISH LIST.” PH:
1-800-435-1516, FAX: 908-280-0111. BILL.

FOR SALE: Over 600 pieces of test
equipment. HP, TEK, and many others.
Antique to recent. For list call: 719-630-
1030 Tue-Fri 7am-5pm MST.

TEK SCOPE SALE. 'LL BEAT ANYONE’S
PRICES. CALL 1-800-435-1516. BILL.

FREQUENCY SYNTHESIZER. Philips
PM5190. Precise high-stability low distor-
tion sine/squarel/triangle waves from 1
milliHertz to 2MHz. Like-new units with
GPIB and external AM input, in original
boxes, cost $2,600, Special $595! RUBY-
TRON INSTRUMENTS 914-937-6376.

SIGNAL GENERATORS, HP 3320C 1KHz-
13MHz, $250; HP 3330B, $500; HP 8614A
800-2400 MHz, $450; HP 8616A 1.8-4.5
GHz, $450; Ailtech 360DE 1 MHz-1800
MHz AM FM phase, $1,200; HP 612A,
$200; HP 620B 7-11 GHz, $250; HP 628A
15-21 GHz, $250; HP 8690A, $200; HP
8699B, $400; HP 8693B, $200; HP 8690B,
$250; Wavetek 907 7-11 GHz, $800; HP
204C, $150; HP 651A, $200; HP 651B,
$250; HP 653A, $150; HP 654A, $250; HP
675A .1-32 MHz sweeper, $300; A-Comm
Electronics, 303-290-8012.

FREE! THE ETC CATALOG of manuals
for Amateur, Audio, and Test Equipment.
AG Tannenbaum, PO Box 110, East Rock-
away, NY 11518. 516-887-0057, FAX 516-
599-6523.

POWER SUPPLY Blow-out! Call Bill or
Susan with your requirements today.
Tech-Systems, 1-800-435-1516 or FAX to
908-280-0111.

HP 7470 Two-pen plotters $150; HP
7475A six-pen plotters $200; HP 7550
eight-pen plotters $300; IBM LCD bar
code terminals $200; | have access to
very exotic test equipment. Let me know
your needs. PIC Technologies, 602-924-
5394.

HP 436A pwr. meters $975. Bill at Tech
Systems, 1-800-435-1516.

SALE/HEWLETT PACKARD 5300B/5308A
Counter Timer $95. 3400 RMS voltmeter
$50. 415D SWR meter $45. 310 A Wave
Meter $50. 410C $45. 200CD Oscillator
$75. 651A Oscillator $75. 6214A Power
Supply $35. 1615A Logic Analyzer, man-
ual, all cables, connector pods complete
$150. Psitech Plus, 707-745-4804, FAX
707-747-5277.

POWER SUPPLY. Electronic Measure-
ment SCR-6-600-10100 $600. Others avail-
able. DEXIS, 612-944-7670.

TEK 308 logic analyzers, $200; HP 5004A
signature analyzers, $100; set of HP
troubleshooters, logic, pulse, and current
probes, $300; HP 5036A microprocesor
trainers, $200; assorted Lab Volt test and
training units; Heath ET-100 trainers, with
manuals. Mike, WOXM, 913-898-4695.

LARGE COMPANY IN NEED OF TEST
EQ., OPTICAL, SEMI-CONDUCTOR MFG.
EQUIPT. SETTING UP FACILITIES
ABROAD. BILL, 1-800-435-1516.

432 pages, 8.5 x 11"

SATELLITE TV from 18 INCH DISHES?
PROFIT from the small dish revolution now upon us!
Ku-band Satellite TV "Bible"

° Footpnnt maps and video standards
® and much more

installation and troubleshooting
satellite systems

FREE CATALOG of books, videos and software on

Satellite Television, MMDS & SMATV

Write in 110 on Reader Service Card.

STANDARD CAPACITORS GR model
1409Y IMFD 0.1 and 0.05 percent $50
each. L&N resistance standard 10 ohm
$50. Send $1. Will mail or fax test equip-
ment list. John Bartholomew, 2414 Collis
Ave., Huntington, WV 25703.

FOR SALE: Simpson Mod. #380m Micro-
wave leakage tester w/case & kit, $325;
B&K Mod. #2005 RF Generator, $125;
Both with manuals, very little use. Ex-
cess electronic inventory, SASE. Brad
Doody, Rt. 2 Box 199, Chester, VT 05143.
802-875-3779 after 6:00pm eastern.

IFR 1000S $3,200. Operable shape. N/
BAT. Call, 805-527-6990. Marty Gem-
stone.

THE QUICK-SHOOTER component tester
can cut troubleshooting time by 50% and
more. Use QUICK-SHOOTER to find bad
components fast without removing them
from the board. Easily used by non
technical personnel. VHS VIDEO includ-
ed, showing assembly and use. ONLY
$59.95 plus $5 S/H in US. Available Only
as a kit. LYNN JOHNSON ENTERPRIS-
ES, PO BOX 51268, San Jose, CA 95151-
1268. VISA/MC orders 408-274-2534
ext444. Sorry no CODs. CA orders add
8.25%.

WE BUY AND SELL late model Test and
Measurement Equipment. Call or fax for

QUALITY
SERVICE

VALUE

® ceramic

® chips

® computer grade
® electrolytic

®* mica

“WE EXCEL WHERE OTHERS FAIL”

YMPHONY /

Electronics Corporation
10127 Jefferson Boulevard, Culver City, CA 90230
(310) 837-0155 * FAX: (310) 837-0159 * (800) 347-0743

CAPACITORS

Stocked in Depth

e tantalum

Immediate Answers, Availability and Delivery
If We Don’t Have It, We’'ll Find It

® monolithic

* mylar

® polyester

¢ polypropylene
¢ polystyrene

Write in 97 on Reader Service Card.

an evaluation of your surplus equipment.
ABTECH Systems, 1-800-474-7397, 619-
622-0350 FAX.

HP 3465A multimeter several in stock
$295 ea. w/manual. 1-800-435-1516.

BEST PRICES: HP 432A,B, 435B, 427,
204B, 1416A, 3580A; Spec An/Trk Gen,
11664A; 18GHz probe set for 8855, 56, 57;
Tek 3576, DC503A, DP501, FG504, 3326;
Wavetek CLM-1000; Moto 2001B, Racal
9303. 916-484-1295 Fax 916-348-1512 for
list.

GEIGER COUNTER. Beta and Gamma
sensitive. LCD display. Pocket sized. Bat-
teries included. $49.95 + $3 S&H. VISA/
MC. ELECTROMAN, Box 24474, New
Orleans, LA 70184. 504-482-3017.

WAVETEK 2002A 1-2500 MHz sweep gen.
$1,795 ea. 1-800-435-1516.

TEKTRONIX 7704A, scope, with 7D20
programmable digitizer. $1,765. DEXIS,
612-944-7670.

CHESSEL 750 Process Monitor Indicator.
Thermocouple, RTD and DC inputs. New
with manual $79. Bob Morgan Test
Equipment Sales. Ph/FAX 717-842-1534.

FREE CATALOG of test equipment “52
pages.” Call 908-280-0007 or Fax 908-280-
0111.

SECURITY

85

SURVEILLANCE VIDEO, Countermea-
sures, Security & Communications
equipment. Call or write for free catalog.
Comsec Associates, Inc., 2219 W. Olive
Ave., #300, Burbank, CA 91506. 1-800-990-
0911.

Write in 111 on Reader Service Card.

—— - ——————————————————————————
FLUKE. TEST EQUIPMENT 1-800-90METER

>FLUKE 212  MULTIMETER - YELLOW W/ 10A & 300MA  $121.00 *WE STOCK*

>FLUKE 232  MULTIMETER - YELLOW W/ HOLSTER $141.00 | / CARRYING CASES

> FLUKE 25 MULTIMETER - YELLOW or GRAY $197.00 | Fi UKE LITERATURE

> FLUKE 27 MULTIMETER - YELLOW or GRAY $251.00 | TEST LEADS & CLIPS

> FLUKE 33 CURRENT CLAMP - W/ MIN-MAX $250.00 | ' REPL AGEMENT FUSES

> FLUKE 37 MULTIMETER - BENCH / PORTABLE $270.00 | Y SCOPEMETER ACCESS.

SHIKES R oY |V ToueEnATiRe Proies

>

> FLLUKE 52 K/ THERMOMETER - DUAL INPUT s167.00 | *“WE WELCOME*

>FLUKE 732  MULTIMETER - GRAY W/10 .00 v SCHOOLS

>FLUKE 77-2  MULTIMETER - GRAV W/ HOLSTER $142.00 v GOVERNMENT

SFLUKE 792  MULTIMETER- WIFREG/CAP L0 OFMS 317500 |  JSORPORATE POS

> -2 A - X

> FLUKE MULTIMETER $214.00 FUERLEROMHIED

> FLUKE 85 MULTIMETER $267.

> FLUKE 87 MULTIMETER - W/ TRUE RMS $273.00

> FLUKE 88 MULTIMETER - AUTOMOTIVE $335.00

> FLUKE 80T4R  INFRARED TEMPERATURE PROBE $167.00

> FLUKE 801410 A/C - D/C CURRENT CLAMP - 400A $151.00

> FLUKE 00TK ' THERMOGOUPLE MODULE ' — 22.%‘6“

> ODUL + SOME RESTRICTIONS MAY APPLY

>FLUKE T88  ALTOMOTIVE DMM TRAINING PACKAGE $19000 17 e et

., S MR ra i O

> 8765 Cooperston W

>FLUKE 93**  SCOPEMETER - FACTORY RECONDITIONED  $1080.00 P vy

>FLUKE 95"  SCOPEMETER - FACTORY RECONDITIONED $1300.00| Elk Grove, CA 95624

>FLUKE 97  SCOPEMETER - FACTORY RECONDITIONED _ $1500.00 (916) 685-1055

** COMES COMPLETE FROM THE FACTORY WITH A FULL WARRANTY

VISA & MC ACCEPTED _ AUTHORIZED _DISTRIBUTOR | FAX (916) 685-3139
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CABLE TV

DESCRAMBLERS

Best Wholesale Prices in the U.S.A.! Guaranteed to Work!

Write in 163 on Reader Service Card.

STUN BATON or High Voltage Ozone
Replenisher (for the Politically Correct).
$30 each. Knight Industries, Box 1525,
Woodinville, WA 98072. 206-481-9491.
Knight Sticks are personal, non-lethal,
high voltage defense products direct
from manufacturer, us!

ALARM CONTROL panels, power sup-
plies, contacts, motion detectors, sirens,
strobes, metal enclosures, timers, water,
gas and temperature sensors. Call 908-
840-5959 for catalog or write: H.E.S. Elec-
tronics, PO Box 183, Brick, NJ 08723.
Also: CATV, CCTV, antennas, video distri-
bution, X10, and phone products and
installation tools.

BUG DETECTOR RF near field receiver
for montoring and counter surveillance.
Bargraph Display. 9V battery operation.
Wide frequency range. Monitor broad-
casts when close. Kit, $45, plus $3 shipp-
ing. Gary Bach, PO BOX 751454, Dayton,
OH 45475.

SECURITY ALARM equipment and relat-
ed products. Control panels, hold-up or
panic buttons, sirens, police monitoring
service and more. All equipment is new
with manufacturer's warranty. Call WEI
Systems and Equipment. 1-800-348-4448.

ITI CS400 alarm computer 1992 software
$1,850. Osborn Hoffman alarm receiver 4
lines $2,000. Reporter account data de-
coder $1,200. 805-527-6990. Marty Gem-
stone.

SURVEILLANCE: ALL ELECTRONICS
SECURITY DEVICES AND ALL YOU
NEED FOR PRIVACY AND SECURITY,
BUGGING/PHONE TAPPING DETEC-
TORS, TELEPHONE RECORDING, TELE-
PHONE/FAX SCRAMBLERS, VEHICLE
TRACKING SYSTEM, COVERT VIDEO
CAMERA, TRANSMITTER KITS, AND
MORE. FULL CATALOG AVAILABLE.
A.B. ELECTRONICS, NY, 1-800-U-
ANTIBUG, 718-253-3637.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

DTMF Decoder

(| [EEL el

CAB-1 Audio & Computer Cables

CCTV EQUIPMENT Brand new, still in
boxes, never opened. Two Panasonic
color cameras, Model WV-CL120 $650
each; two Panasonic Auto Iris Lens mod-
el WV-LABA $160 each; two Vicion 9”
color monitors model VM-609HR $420
each. Contact, Technical Import/Export
ph/fax 718-429-6171.

CARD READER PC programmable ac-
cess system with keypad. Reads credit
card sized magstripe cards to control/re-
cord access. You supply power and PC.
New with 100 cards, electric latch, man-
ual. $325. 408-235-6523 or KenFrmCal on
AOL.

SECURITY TECHNICAL help online 24
hours a day on the HES BBS via modem:
908-840-6921.

VOICE CHANGER board! Fully assem-
bled 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.

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

SECURITY/SURVEILLANCE: Video, Au-
dio, Publications-Best Selection. Call our
information retrieval system from your
Fax handset, 24 hours: 215-953-1316.

MINIATURE TRANSMITTERS! All types!
Send $2 for information, refundable on
first order. Parsec Electronics, PO Box
34594, Phoenix, AZ 85067-4594.

SATELLITE EQUIPMENT
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RCA DSS 18” Disk System, single LNB
system $699, Dual LNB System $899.
201-728-3217 10am-6pm EST.

BUY SATELLITE equipment at dealer’s
cost. Monterey 95 $1,099, DX-200 $679,
Tracker 10 plus $769, Premier 70 $649,
Drake 1824 $749, Super Guide $279.
These low prices are guaranteed. Send
$.495 to Nassirian, Box 382-V, Rio Linda,
CA 95673.

mm 310 Garfield St Suite 4 New Low Price!
PO Box 2748

Electronics €ugene, Oregon 97402

B TODX ot g bl 1D
isplay and decodes igits. The
& ;g ﬂﬁ[;]o 104pchyaracter memory is viewed, without loss
S of data, by ‘scrolling either left or right.
Although a computer is not required, the
Ol serial ASCII output allows for automatic
logging of decoded number groups. ToneLog ™, our IBM/Compatible
logging software, is included with each TDD-8X at no additional charge.
TDD-8X Assembled & Tested PCB $59.00 PMK-1 Plastic Mounting Kit
20.00 PS-12 12VDC AC Power Adaptor 10.00
Now, catalogs are also available via the Internet. Write to motron.info @ emerald.com
Visa, MasterCard, American Express, Discover and Government Purchase Orders accepted.

P COD on Cash or Money Order basis only. |
E @ Minimum Government Purchase Order: $99.
| S/H: $6 USA/Canada; $15 Foreign COD: $5. |

$59.00

$15.00

Info: (503) 6872118 Orders: (800) 338-9058 Fax: (503) 687-2492

COLLINS TXRX 11GHz microwave televi-
sion transmitter, receiver, no antenna,
$3,750. 818-352-6619.

WANTED: SERVICE manuals/schema-
tics for ASR 2000 satellite receiver or any
information. Robert Terhune 10818 Burr
Oak, San Antonio, TX 78230.

USED SATELLITE EQUIPMENT. You
name it, we have it. LNA’s, downconvert-
ers, drives, receivers. Working condition
guaranteed. Call 317-385-2305.

B-MAC HI-NET programming, cinemas,
racing, boxing, wrestling & soccer. The
only reliable source for quality units,
programs & service. No expensive unreli-
able modem necessary. We auto update.
Don’t be fooled by Canadian salesman
selling unecessary products. Call 201-
728-3217 10am-6pm EST.

SATELLITE RADIO BOOK AND GUIDE.
New book covers all Audio Services,
SCPC, Subcarriers, FM Squared, Facsim-
ile, Press Services, Weather Services.
Simple how-to-receive instructions.
$16.95 plus $3 Priority Mail. UNIVERSAL
ELECTRONICS, 4555 GROVES ROAD,
#12, COLUMBUS, OH 43232. 614-866-
4605.

SCPC-100 SATELLITE AUDIO RECEIVER
UNIVERSAL ELECTRONICS
614-866-4605
See our DISPLAY AD
on Page 114.

BUYING TOCOM, SCIENTIFIC ATLANTA
85365, 8550s, 8580s, 8590s, and 8600s.
JERROLD DPV and DPBB. PIONEERS,
all, and Zeniths, all. Any quantity. Top $$$
paid. Contact National Cable Brokers,
Plymouth, IN. Phone 219-935-4128.

WANTED COMPLETE dish antenna as-
sembly for the RCA 18 inch DSS system.
Phone 415-665-5606, Fax 415-665-0616.

SAM SELLS BARGAINS all new w/war-
ranties. IRD receivers, $333; 25° LNB,
$69; Actuators, $79; Servo’s, $15; Polorat-
ors, $49; Modules, $399. We sell all major
program packages at discounts. 804-239-
7585 for quotes. See us at hamfests,
Dayton #503-#504, Timonium, Raleigh,
Charlotte, Midland, Gainesville. Used sat-
elite equip., Large selection, Low prices.
We ship UPS. AMX, MC, VISA, DISCOV-
ER. Sam Sells Bargains, 804-239-7585.

STEREO FOR B-MAC & OAK DECOD-
ERS, $99. Dynamic Stereo for live pro-
gramming or VCR Recording of Movies,
Sports & more. Add depth to any mono
system. TRIANGLE PRODUCTS DISTRI-
BUTORS USA, 5750 Lakeshore Dr., Hol-
land, MI 49424 USA. 616-399-6390, M-F
9am to 2pm, EST.

SUBSCRIBE TO the North Star Gazer,
your nucleus to Satellite Piracy News &
other satellite-related information. Pub-
lished monthly. Send check or money
order today for $48 US, $58 Canada, $83
Overseas to: North Star, PO Box 1023,
Lapeer, MI 48446. PH: 810-664-4022, FAX:
810-664-0351.

68 March 1995/Nuts & Volts Magazine



TO ORDER:

REA PHONE: (607) 723-3111

SBARGAINS BRIGAR ELECTRONICS INC. PHONE: (607) 7233111~ (Gpr W

7-9 ALICE ST. FREE SATURDAY 7:30AM TO 12:00 NOON

CATALOG
BINGHAMTON, NY 13904 FAX: (607) 723-5202
24 HOURS A DAY 7 DAYS A WEEK
QUANTITY DISCOUNT AVAILABLE IMMEDIATE SHIPMENT FROM STOCK PHONE,MAIL OR FAX IN YOUR ORDER TODAY i
NE DOLLAR SERVING: ® INDUSTRY ® SCHOOLS ® HOBBYISTS ;
g ODO THE * EXPERIMENTORS * CONSUMERS g i e BRIGAR

WORK OF TEN!

ELECTRONICS

7-9 ALICE ST.

PRICES SLASHED!!!

Typioal Application 196 3q. It.
AUTOMATIC LIGHT SWITCH

DECORATOR AUTOMATIC WALL SWITCH
LITRONIC US - ULTRALIGHT

s
e AL THIS DECORATOR STYLE AUTOMATIC WALL SWITCH, IS

12AMP 250VAC

" AN ATTRACTIVE LIGHT SWITCH REPLACEMENT THAT o
:187" QUICK CONN. TERM INSTALLS IN PLACE OF EXISTING WALL SWITCH TO TURN UUS”."
THENOLIC PLUNGER ACT- | | |GHTING ON WHEN A PERSON ENTERS A ROOM OR OFFICE
UATOR. SPDT AND OFF WHEN THE SPACE IS VACATED. N = |k
SALE PRICE ... 90¢ VOLTAGE: 120 OR 277VAC 50/60HZ COLOR: WHITE \ =l
; MIN. LOAD: BOWATT 120V, 160WATT 277V f p =
AIR CYLINDER MAX. LOAD: 1000W 120V, 1500W 277V SIZE §7SQ X1 3/8" THICK oo
SENSOR TYPE: low power ultrasonic 25khz crystal el Cnily
SENSOR COVERAGE: 250 sq. Ft. With 1800 detection field i
ADJUSTMENTS: sensitivity and time out (5 to 25 minutes)

Shaded area requwres siight body movament;
unshaded area requires only hand or arm
ment

1-1/8"BORE __[®
1" STROKE o2
[ ]
Shetfer
Ports 1/8 NPT
Retractec length 7-5/8"
Rod 5/16", 5/16-24 thread, with clevis
Force exerted approx 1.15 of air pressure
Nese end bore block mount
Back end has shock absorber 5/16-18 stud

=ik

* Double acting
e Wt 2Ib

MIN.-MAX. red led lights when movement is sensed.
SWITCHING CAPACITY: 800 watts, ballast loads, single

or double switches.

OFF/AUTO SWITCH: turns lights off manually when necessary,
or leaves lights in automatic control mode

ENERGY SAVINGS FROM 30 TO 60% SINCE LIGHTING
WILL NO LONGER REMAIN ON ONCE ROOM IS VACANT.

TURNS LIGHTS ON & OFF AUTOMATICALLY
DOCUMENTATION & SCHEMATIC INCLUDED

WIRING DIAGRAMS THIS UNIT CAN ALSO BE USED TO

MAKE A BURGLAR ALARM SYSTEM.
KIT INCLUDES: 1 SENSOR UNIT,1 POWER CORD
AND 4 ALARM BUZZERS. (MIN. OF 75 WATT LIGH

BRIGAR SALE PRICE .... $12.95 EA. BULB NEEDED-NOT SUPPLIED)
..$6.95 L 5 FOR $60.00 KIT #HG700 ............... $18.95 EA.
10 for $60.Q0
OMPUTER" WABER #WH7NSA
ﬁ HEWLETT PCRODUC% MULTI-PURPOSE ELECTRONICS "‘.‘ TELEDYNE
(ﬁ PACKARD FOWER CONVERRION f:?)TUETCL:gRs‘m:"ws#:i'Ecg‘ﬁ%Rt SOLID STATE RELAYS
GREEN RECTANGULAR LED 5-9W DC/DC Converters * AUDIBLE ALARM - SOUND IF SURGE PART# 615-8500

%

PART # HLMP-S500 DIFFUSED
SIZE: 5SMM X 2MM 200,000 PCS. IN STOCK
SALE PRICE 100 @ .10EA. 1000 @ .05 EA.

PROTECTION IS NOT FUNCTIONING
“MASTER POWER SWITCH

*PUSH TO TESET 15AMP BREAKER
*HIGH IMPACT THERMOPLASTIC CASE
*UL APPROVED LIST PRICE $29.95

Control Volts: 3-32vdc
Rated: 10A @ 250VAC
50/60Hz - Opto isolated
Connection: screw or quick

LOW-COST UNREGULATED
PC-
Pl Input Filter  High Efficiency

.

COMPUTER PRODUCTS

SALE PRI
MODEL # EM951S o

BRIGAR SALE PRICE .... $7.95

connects. (Removed from un-
used equipment)
SALE PRICE .... $8.95

5-8W DC/DC CONVERTERS
® Pi INPUT FILTER

= 500V ISOLATION

® SHORT CIRCUIT PROTECTED
® HIGH EFFICIENCY - 76%

PC MOUNT OR AS PLUG I

OMmRON

GENERAL PURPOSE RELAY

DISKETTE FILES
FELLOWS 5.25" DISKETTE
FILING TRAY. CONVENIENT
DESKTOP STORAGE FOR

NIDEC TORIN #TA450DC
MODEL #A31256-16

OMRON MY4-02 4PDT UP TO 60 DISKETTES. INCL- 12VDC .42 AMP 3 BLA
- UDES PROTECTIVE FEET, ’ DE.
CONTACT: 5A 240VAC = NON-CONDUCTIVE PLASTIC ENCLOSURE AP CLOARE 1S i METAL HOUSED-PLASTIC IMPELLER
5A 28VDC 27 X 2" X 0.4" PACKAGE HANDLE AND ADJUSTABLE /4 11/165Q. X 1 1/2°THICK. 12" WIRE
COIL: 24VDC OUTPUT VOLTAGE £12V/ £376MA DIVIDERS, LIST PRICE $9.00 LEADS. WEIGHT 1 LB. 100 CFM

INPUT VOLTAGE: SVDC

- AR POLY. COVER
i et REGULATION LINE: 1.2% LOAD 8%

BRAND NEW FACTORY BOXED,
SIZE: 18" X 1 1/16" X %" STANDARD

PRICE o o i $1.19 EA. SPECIAL SALE PRICE $7.95

10 FOR $10.00 100 FOR $90.00

iCE CUBE RELAY. BRAND NEW REFLECTED RIPPLE: 78mA P-P
FACTORY BOXED. S ANALOG METER MOVEMENT
170 49 PCS. $2.25 EA. BRAND NEW FACTORY Boxf.,g;cs 9.95 EA 50 MICRO AMP D.C. FULL SCALE
5C "CS. & UP $1.95 EA. ’ . LARGE 4.5 DIAMETER - MIL. SPEC.
PANEL METER 3.5" DIA. VIEWING AREA.
: . TRANSISTORS ZERO ADJUSTMENT KNOB. WHITE FACE.
Variable 'Ihnsformm GENERAL PURPOSE-AMPLIFIER \ SCALES: IN GREEN,BLACK, AND BLUE
. PN222 = = LETTZRS. THREE AC AND THREE DC
GENERAL @ ELCTRIC PART# 2A MFG. Rohm VOLT SCALES. 0 - 2.5, 5 AND 10. ONE
VOLT.PAC VBR  FT ic hFE @ IC IANSWERING MACHINE RESISTANCE SCALE FROM 0 TO INFINITY. | SWITCHING POWER SUPPLY
s CE0O  MHZ MA MIN  MA CODE-A-PHONE 1750 +INCLUDES RUBBER GASKET, MOUNTING Fully Enclosed-Fan cooled-Mulitple Output
MIN  MIN  MAX . 100 150 ATORS: HARDWARE. 1 1/4" BEHIND PANEL DEPTH | o "y dneeacyn™ inonr seey
40 300 800 I ONE TOUCH PLAYBACK BRAND NEW FACTORY BOXED. - "%
PRICE.. 100 PCS. FOR $7.00 :um; OUT GOING MESSAGE CHECK ANALOG PANEL METERS gutput 1: +5 Vde 10Amp
: 500 PCS. FOR $30.00  fyoice ACTVATED RecORDING MULTIMETERS St 22y 412040 1 Ay
1500 PCS. FOR $60.06' ['FAST FORWARD,PAUSE, EREWIND RESSERON S s SUa 315 W 1y
F::G:I.AV 1,2,3.8 vy Output 4: logical signal +3.25Vdc
. NoKM ISSSAGE DISPLAY Common: 2.5 volt with 1000 ohm
(Plastte) [' VARIABLE OUT GOING MESSAGE
/ PNO CALL DISCONNECT @ |-oenee $4.95 EA.4 Fan Cooled, EMI Filtered & on-off switch
s o he general-purpose ransisiors are designed lor smal- n?:oucm‘vlmc?;:':-m QUALITY Size: 12°Lx 3 1I2"V7’l i ::!: - ;w;l4 LB
VARIABLE TRANSFORMER T o ok g g v PR cost $179.00 BRAND NEW FACTORY BOXED.
GENERAL ELECTRIC VOLT-PAC e PRIGAR SALE PRICE .... $7.95 SALE PRICE $9.95

USED FOR INDUSTRIAL & LAB
APPLICATIONS TO CONTROL

irradiated Polyolefin

VOLTAGE, CURRENT, Shrinkable Tubin -
HEAT, SPEED,LIGHT ::Lw:gr. 9 @ Electronic Cords
 ROMECHANICAL FORCE SHRINKAGE RATIO 2:1 (S0% Shrinkass)

HOOK-UP WIRE
‘ _,_ SR SR ‘_-...._V_,,._ _Z s |

18 AWG BLUE - 16/30 TIN - 125°C 600V
CSA TYPE CL125T - AWM STYLE 3321 - MFG: AIW CO.
10,000 FT PER REEL - PRICE ......... $ 200.00

3-CONDUCTOR ELECTRONIC SUPPLY CORDE

* DIAL INDICATOR KNOB NOT INCLUDED O UL Listed. CBA Coriod

VOLT-PAC MODEL # 9T92A
INPUT VOLTAGE: 120VAC 60HZ
ISOLATED OUTPUT: 0 - 6OVAC,
ISOLATED PRIMARY, CONSTANT
CURRENT LOAD: 5 AMP

E’ﬂ ELECTRONIC CORDS - POWER CORDS

SHRINK TUBE FP301

PRICE oz 000291 .49 BN
4 L T S W e MFG: 3M (POLYOLEFIN) 100 PCS. FOR $125.00 18AWG TAN - 16/30 UNTINNED - 125°C 600V
4" HIGH. WEIGHT 6 LB. GREY 3/4" 200 ft. per reel ; ‘ MFG: AIW CORP. - .109 0.D.
BRIGAR SPECIAL ...... $19.50 sale pri~e $49 95/ree! R e s m— 10,000 FT. PER REEL - PRICE ...... $ 200.00

Write in 164 on Reader Service Card.
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[#90 SATELLITE EQUIPMENT cont. |

VIDEOCYPHER RS module, with Video-
Pal, all receipts, ID information & operat-
ing instructions, fully legal, $295. With
Channel Master enclosure, add $25. 914-
223-3351.

OAK SATELLITE DECODER MODULE,
$299. Watch Disney, Discovery, ABC,
BBC, CBN, CBS, NBC, PPV, Sports,
Weather, Cooking, Home Improvements
& Soaps. Send SASE. Stand-Alone B-
MAC’s, & Oak Decoders Available. TRI-
ANGLE PRODUCT DISTRIBUTORS USA,
5750 Lakeshore Dr., Holland, MI 49424,
USA. 616-399-6390 M-F 9am to 2pm, EST.

WANTED; DRAKE Model PRC 2400 pro-
grammable remote control; accessory
that was available with Drake ESR 2400
Satellite receiver, any condition, prefer
working unit. Call Mike 8-5 Central time
at 334-263-6034.

AVCOM PSA-37D portable spectrum ana-
lyzer, new condition, $1,950. 1-800-788-
6078.

VCIl MODULES, many Virgin, also VCII
chassis (5) with remotes. LNAs (many).
Dual Feedhorns (Chaparral). Seavy feed.
Prosat motor controllers (10). STS LNB
(930-1430). Janeil and Anderson BDC.
Tracker |l motor controller. Make offers.
410-974-4150.

SATELLITE HACKERS BIBLE. Covering:
satellite data communication, RTTY,
SCPC, WEFAX, frequencies, schematics,
BMAC, stock market quote receivers.
Includes: 200+ IBM-PC software files.
$56.95 VISA/MC 602-782-2316. TELE-
CODE, Box 6426-NV, Yuma, AZ 85366-
6426.

15 CCOR cable TV trunking amplifiers,
w/fail safe, new, $200 ea. 818-352-6619.

VIDEOCIPHER I, modules, products and
repairs. Auto update software, codes and
components. For repairs call 201-728-
3217 10am-6pm EST. 1614-0 Union Valley
Rd., W. Milford, NJ 07480. Also buying VC
Ils and BMAC decoders.

SOUND WITH & WITHOUT CODES. If you
have an old Videocipher |l descrambler
board we will show you which channels
sound is available on without codes and
how to receive them. We will also explain
to you in detail how to receive sound on
channels that require codes, how to
obtain codes for free and which software
works the best in your Videocipher Il. To
receive our complete information pack-
age please send $14.95 US funds in the
form of cash, cheque, money order or
Visa/MasterCard number and expiration
date and a self addressed envelope to
Evolution Electronics, 701 Tossland Rd.
E., Suite 378, Whitby, Ontario, Canada
L1N 9K3. Very prompt service.

Emperor TS-5010

The Royalty of Radios

5219' 99 C.0.D.

MAKE A BASE!
TurN Your EMPEROR

or RCI 2950
INTO A BASE

C.0.D. \‘9()-99

Antron A-99.....ccccoeceneieenesesc ABD-00002 ....ccovnvneesenscsecescosess ®

BEARTRACKER BCT2

#B40-05002

10 Meter
#E00-00001

Pre-programmed
Scanning Radio
with Highway Patrol

Warning Alert

C.0.D. 599.‘)0

RancGer RCI 2950
25 Watt Capability

#R10-10004
C.0.D. 5239.90

o®. 148GTL

Mobile Citizens Band Radio
$149.99 COD.

#C90-05018

RANGER RCI 2970

100 Watt -
10 Meter Mobile

#R10-10010

C.0.D. $349.9‘4
39.%°

Wilson 1000 Magnet Mt. ..... W30-05004 ...........c.ceeeverrenreeen. > 59,9
«..A20-05002 .........ccouuvunnene
- CO0-08014 ......c .88 o ivrerenioine. 99,99

K40 Antenna ...
Cobra 29 LTD...

IF You Like THese Prices CaLL

For Free CaTaLoG ON HUNDREDS OF ITEMS

COPPER ELECTRONICS, INC.

3315 GiLmoREe INpusTRIAL BouLEVARD * LouisviLLe, Ky 40213 » 502-968-8500

Get on the

INTERNET
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Your on-ramp to the Information Highway

glo

[Login as 'new’ for more information

INTERNET

Voice: 1-800-ido-iglow  Emall: info@iglou.com Telnet:igoucom |S £ A V | € E §

Write in 162 on Reader Service Card.

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 Vi-
deocypher Plus $20. Schematics for Vi-
deocypher 032, $15. Collection of Soft-
ware to copy and alter EPROM codes,
$25. VCII Plus EPROM, binary and source
code, $30. CABLETRONICS, BOX
30502N, Bethesda, MD 20824.

LEARN HOW videocypher Il and plus
owners get sound without codes. $19.95.
Nassirian. Box 382-V, Rio Linda, CA
95673.

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
available. Computers 486 systems com-
plete starting at $879. EVCO can now
offer long distance calling for 14 cents a
minute anytime anyday. 800 Numbers
$10 a month. Call or send SASE for
catalog. 1-800-335-7511, 410-335-7511 EV-
CO 3316 Choptank Ave., Baltimore, MD
21220-4328.

RECEIVE SOUND VIRTUALLY FREE on
many premium VCII plus channels such
as HBO/CINEMAX if your have a VCII
plus descrambler board. This is totally
legal and one of the industries best kept
secrets. Please send $19.95 US funds in
the form of cash, cheque, money order or
Visa/MasterCard number and expiration
date and a self addressed envelope to
Evolution Electronics, 701 Rossland Rd.
E., Suite 378, Whitby, Ontario, Canada
L1N 9K3. You will be sent a complete
information package containing detailed
instructions. Very prompt service.

WANTED: LARGE SATELLITE ANTEN-
NAS, 7-20 meter, commercial grade only.
Also transmitters for uplink, HPAs, excit-
ers, etc. Prefer Scientific Atlanta, And-
rews, Vertex, RSI, etc. Will remove. PTL
Cable Service, Inc. Phone 407-747-3647,
FAX 407-575-4635.

SATELLITE EQUIPMENT: Fully program-
mable stereo C/KU receivers with remote
control, 25 degree C-Band LNBs 36VDC
motors, RF modulators, and complete
satellite systems. Call 714-548-5521.

SYNC-A-LINK UNIVERSAL VIDEO SYNC
GENERATOR is an educational and
troubleshooting tool for those persons
seeking technical support for evaluating
different types of video difficulties. It will
restore all horizontal & vertical sync lines
from standard or distorted analogue vid-
eo-type formats. It requires pretuned
baseband video, and comes complete
with operations manual & 90-day warran-
ty. Total package case with power pack
completely assembled, aligned, tested.
$150. Voice orders and information 918-
479-6451 or write to Sync-A-Link Commu-
nications, PO Box 4, Locust Grove, OK
74352.




HEAR NON-COMMERCIAL satellite ra-
dio 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, weather, sport events, news
feeds, financial reports, music programs,
and data ports. This technology is re-
ceived through a high tech SCSRT1 card.
Find out today what you have been
missing! 800-944-0630. Credit card orders
accepted.

NEW 18 inch satellite system with one
month free HBO. Call 317-385-2305.

B-MAC SPECIALISTS Pretested, In
stock! B-MAC decoders & IRDs. Best
prices, best quality! Only we have B-MAC
AutoMac modem technology. It’s the
only to go for your ultimate B-MAC
entertainment. SBS5 programming, ma-
jor boxing + wrestling events on C-Band.
Other C-Band sporting venues available.
Our SBS5 chip auto updates, other’s
don’t. Don’t settle for less, for the BEST
customer service, Call: Tel# 514-458-3063,
Fax# 514-458-0798, New Advanced Tech-
nologies.

DESCRAMBLERS, SATELLITE receiver
systems, components. BELOW WHOLE-
SALE! Direct from foreign manufactur-
ers. Any quantity. Many offer free sam-
ples. Complete step-by-step guide, ad-
dress, tips, etc. $12 postpaid. SMI, Box
5500-A, Lakeland, FL 33807.

REPAIRS, SOFTWARE, etc. for satellite
equipment. No TX sales. Buying 010, 018,
019 VCII’s. K. Perry, PO Box 816, Leander,
TX 78646-0816. Phone: 512-259-4770.

AUDIO — VIDEO — LASERS

100

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster’s newly updated
INCREDIBLE SECRET MONEY MA-
CHINE Il tells how. We now have auto-
graphed copies of the Guru’s under-
ground classic for $18.50. Synergetics
Press, Box 809-K, Thatcher, AZ 85552.
602-428-4073. VISA/MC.

WANTED: AMPEX professional audio
tape recorders and accessories. Al Ross,
8022 27th NE, Seattle, WA 98115. 206-525-
4624.

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
prototypes or production runs of thou-
sands. The module has 20 seconds of
record time, a superb microphone, high
quality speaker, 4 AA battery case and an
LED recording indicator. 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 WEL-
COME.

FREE! THE ETC CATALOG of manuals
for Amateur, Audio, and Test Equipment.
AG Tannenbaum, PO Box 110, East Rock-
away, NY 11518. 516-887-0057, FAX 516-
599-6523.

VCR WANTED: Mitsubishi HS700UR,
HS710UR, or Akai VP55U in good condi-
tion. Jim, 310-815-9090.

ALTEC SHURE sound equipment all
types. SARA-COMM, 25 Gladwish Rd.,
Delmar, NY 12054. 518-439-9531.

SONY EVS900 H8mm VCR. Like new
w/accys & op. manual. Cable-ready. L&S
Cable editing. Digital stereo sound.
$1,000 or best offer. 813-787-3856 or 813-
781-0948 after 6pm.

MACBETH DENSITOMETERS RD 919
complete in fine working order $225.
TD-904 Transmission densitometer $355.
INTERNATIONAL LIGHT, 1L 1500 RADI-
OMETER with 4 optical light sources, in
new condition, $205 complete. ARVIN/
ECHO WR 231 Airborne Video Recorder
excellent condition complete $125. Psi-
tech Plus, 707-745-4804, FAX 707-747-
5277.

FIBER-OPTC FM system capable of multi
services, video, audio and data. Acoustic-
Optic modulators adapted to fibers. Send
SASE envelope for info on these brand
named products to EO Techniques, 16
Slusser Ave., New Hartford, NY 13413-
U4 i

NIGHT VISION kits and brand name VS
and foreign units. My complete kits in-
clude all neccessary components to
make your own night vision scope, sav-
ing you big bucks! US Military Image
Intensifiers, IR tubes, foreign and more.
Call or write: NE Night Vision Supply, PO
Box 1088, Sturbridge, MA 01566, or 508-
347-7238.

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/de-
tector $160. Send $1 ea. for data sheets.
Laser Sensor Technology, 3873 Easy
Circle, Marietta, GA 30066. 404-928-2867.

R& D ELEGTRONIGS

5363 BROADWAY
CLEVELAND « OHIO
44127

INFORMATION LINE 216-441-5577 + FAX LINE 216-441-8503 - CREDIT CARD ORDER LINE 1-800-642-1123

PACTEC Portable Instrument Case

NEWPACTEC CASES have
Grey Side Panels and Black
Body with Black Tilt Stand.
The Model K-CB23 with tilt
stand (which currently sells for
over $61.00 each) is 8.5" wide

x 294" H x 9.25" long ex- 300/1200/2400 BPS STAND ALONE
cluding handle/stand. Ship2# | BELL 212A & 103 and CCITT V.22 bis
; 5 With data compression for higher thruput. $69.00
R&D #633  PACTEC CASE wi/stand  Only $14.95 AUTO DIAL, AUTO ANSWER, M AEDIAE & KSWER

ZERO VOLTAGE TURN ON
ZERO CURRENT TURN OFF

SOLID STATE RELAYS
10 Amp 120/140VAC SVDC/TTL Control Inpur
25 Amp 120/280VAC 3 - 32 VDC Control Voltage

R&D #693 $12.50

AVANTEK GPD - 464

Thin Film Cascadable Amplifier Module
5 - 400MHz +17dBm out

R&D #98 GPD-464 $4.95

LINEMASTER FOOT SWITCH
Linemaster T-51 Series

R&D#737-D  SALE! $5.95

With 6 foot 18-2 SVT Cord & Skid-Proof Base Pad
NORMALLY OPEN 7 AMP 1/6HP 125-250 VAC

The front panel contains seven indicator lights and two push button switches.
MICROCOM AX/2400C ERROR-CORRECTING MODEM

R&D #97 NEW MODEM with power supply & 170 page book.

15 CHARACTER LCD MODULE
BRAND NEW « INTELLIGENT DISPLAY
LSI HD44780 & HDA44100 Chips/Full ASCII character set
Interfaces to 4 & 8 bit mpu's /5 VDC, 2 ma, 3.85" x 1.75" x .25"
R&D #1099  $9.95

50 uH 20AMPS DC TOROID
Audio Noise Filtering
64 uns #13AWG 0.01 Ohms.
R&D#65 $3.50 or 10 @ $3.00 each

5 PIN MS CONNECTORS + NEW, by ITT/Cannon » Matched Pair
Right angle Female Plug with Cable Clamp: MS3108A-14S-5S
Panel mount Male Socket: MS3102E-14S-5P R&D #724 $12.95

Wire Brushes, Three Pole Permanent Magnet type. Measures 25mm long x
15 x 20mm with 2mm diameter shaft. LIMITED QTY.
R&D #967A MABUCHI FM13 (2280)/FA-130RA 3/$1.00 or 100/$25.00

SWITCHASSORTMENT 15AMP N.O. UNIMAX SNAPSWITCHES
1/4" male quick disconnects plus solder hole. R&D #437 Six for $3.95

SIGNAL POWER TRANSFORMERS

MABUCHI MOTOR -11/2-3VDC 200-700MA 6K-9K RPM |
56 VCT @ 4 AMPS or 28 VCT @ 8 AMPS Primary 105/115/125V I

; R&D# 1119 SIGNAL 564 (8 shipping) szsoo

1 #12 40,000 Voit FLEXIBLE Biack Silicone s15/50 s c :z @1].: A 1a i/Flatpa &D #

| e G b s S Ot mMC | S AR SERIES PARALLEL DUAL POWER caom:s

2 ::: mmuw—m i il:g IK'@.10 .:2 CL-25-50 1.2MH25A  0.3MH 50A 0.003 ohm R&D #1117 $25.00

e e tL B Pve it wwe @ ams | CL-S50-100 0SMHS0A  0.12MH 100A 0.001" R&D#1118 $50.00

3 #16 SHIELDED Stranded 600V 60C $20/C IK'@.15 A012

4 LDE mfcz,c 500'@.13 :m HIGH VOLTAGE

S 8 BAR e KLUV IBCELIVCUKT s rac@isaie | VACUUM VARIABLE CAPACITOR 500pF 5,000 VOLT

3 #16 NEOPRENE RUBBER INSULATION snsc pan Ly AA:’J F " X

T SPAIR #1830V I0C UL24cé BELDENIS Sioac A% | DUAL HIGH VOLTAGE CAPACITOR ASSEMBLY

12 6 PAIR #24 Stranded SHIELDED LOW-CAP $22/C IK'@17 A022 Vi

N A miSwmdcdSHIELDID Clz S5 1K@t aws | FAST RECOVERY AXIAL RECTIFIERS 5KV 45MA

8 SPAIRJIG NDIVDUALLYSHIELDED ~ $%C  Sw@ss A | R&D#II) _ VARQ VGSX

R R TR sioowers stwc icgisats | HUGE DISC CAPACITORS. 5,000pF. or 00SuF

50  2SPAIR#24 Solid PLENUM / TEFLON SI2SC  IK'@1.10 A0S6 1.26" dia x 0.43" thick 16.5 KVDC $2.95

QUANTITIES ARE LIMITED ! *+#++¢ASK FOR LIST OF OTHER HIGH VOLTAGE PARTS*****

A, MASTER CARD, A DISCOVER ONEY ORDER, COD AVE B : OU FOR 49 YEAR

Write in 161 on Reader Service Card.
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INSULATED TOOLS

ensen Tools, Inc., now offers a

set of insulated tools that are

engineered for safety when working

around live electrical wires and

charged equipment. Each tool has

been individuallx tested at 10,000
i

volts and certified safe at 1000
VAC/1500 VDC.

The set contains 11 tools most
frequently needed by electrical tech-
nicians and plant maintenance pro-
fessionals. Included are: a 7" side
cutter, 8" long nose pliers, 6 1/2"
Iong nose pliers, 8" linemans pliers,

7 screwdrivers (7/64 x 3", 5/32 x
4", 7/32 x 5", 1/4 x 6" slotted; 0 x 2
1/4", 1 x 3", and 2 x 4" Phillips).

These are made of chrome
vanadium steel. Each one has an
insulated sheath that is permanently
affixed to the tool for reliable protec-
tion against accidental electrical
shock. The set comes in a zipper kit
with velcro strips to hold each tool in
place. Altogether it makes a handy
package that anyone working with
electrical systems and equipment
could use.

The Insulated Tool Set (Part
#194B675) is priced at $225.00.

For information or to order
contact:

JENSEN TOOLS INC.
7815 S. 46TH ST., DEPT. NV
PHOENIX, AZ 85044
602-968-6231 1-800-426-1194

RFM OPTION FOR CSI

lectronic Countermeasures, Inc.,

now has an optional Radio
Frequency Module (RFM) for use
with the Cellular Surveillance
Interface (CSI).

The RFM receives cellular fre-
quencies only in the forward control
channel mode (AMPS-only) and
eliminates the need for a cellular
capable scanner/receiver.

The CSI decodes the digital
data transmitted on cellular control
channels. It interprets the data as
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cellular commands, displays it on
your PC screen, and changes the
freguency on your radio or the
optional AMPS-only RFM. The CSI
will work on cellular systems in
North America, Europe, the Middle
East, Southeast Asia, Hong Kong,
etc. Anywhere there is a cellular
system using the AMPS, TACS, or
ETACS standards; including those
international systems that use vari-
able control channel starting points
for different countries.

In simple terms, the CSI reads
the control channel data in a cell
and tunes your radio, or optional
RFM, to the specified voice channel
when a cellular call is placed or
received in that cell. This allows you
to monitor the call for voice quality,
etc. When the call switches to a new
voice channel, your radio or RFM
now switches, as well. In essence,
the CSI turns your radio or RFM into
an extension of the phone your're
monitoring. No more partial calls.
You get it all. Multi-cell software and
law  enforcement EZ-Track
firmware/software options are now
available, as are complete PC or
cell phone based systems.

The CSI is a small, high-tech,
low-cost test instrument for cellu-
lar/electronic shops or commercial
businesses requiring cellular moni-
toring capability. It has additional
application as a fixed or mobile sur-
veillance unit for law enforcement,
government, or other investigative
agencies. Customers must order on
their letterhead. Other security prod-
ucts for both surveillance and defen-
sive purposes are available.

For further information, contact:

ELECTRONIC
COUNTERMEASURES, INC.
65-31 AVE. SOUTH WEST, DEPT. NV
CALGARY, ALBERTA, CANADA

2

T2S 2Y7
403-233-0644 FAX: 403-233-8849

HIGH VOLTAGE SOLID-STATE
NC SWITCHES

new series of solid-state normal-
ly-closed 3-terminal switches

for new and interesting electronic
tems. Showcase your NEW PRO UCTS here to help stimulate your
product’s success. Submit all news releases,

that require low input current and
provide good small-signal perfor-
mance, as well as high voltage
capability is available from QBAR
Tech Inc.

QB312 Series normally-closed
switches are high voltage small to
medium signal switches that only
require 150 microwatts of TTL input
and do not need a separate power
supply lead. Permitting simplified
control wiring, these solid-state
switches are offered in two SIP ver-
sions: the QB312-A controls 240
VDC (190 mA, 7 ohms) and the
QB312-B controls 600 VDC (100
maA, 40 ohms).

Ideal replacements for normally-
closed non-isolating DC relays in
small-signal applications requiring
high voltage blocking, QB312 Series
normally-closed switches measure
0.5"H x 1.5"L. Applications include
discharging off-line power supply fil-
ter capacitors, activating warning
displays, and fail-safe switching for
telecommunications devices.

For more information, contact:

QBAR TECH, INC.
812 PROCTOR AVE., DEPT. NV
OGDENSBURG, NY 13669
315-393-3793 FAX: 315-393-9017

TYPHOON 8 NETWORK PRINTER

Dataproducts Corporation
announces the Typhoon 8, an
RISC-based eight page-per-minute
network laser printer with 1200 DPI
resolution, full bleed 11" by 17"
imaging, Adobe PostScript Level 2,
PCL5+ and 7475A emulations, 36
MB memory, and a PostScript
fax/modem option for camera-ready
document faxing.

The Typhoon 8, the fourth mem-
ber of the Typhoon laser family
introduced by Dataproducts, offers
camera-ready tabloid-size output for
presentations, reports and electronic
publishing. Rated at 20,000 pages
per month, the Typhoon 8 provides
lithographic quality output using
1200 x 1200 DPI print resolution.
DpTek's TrueRes™ technology is
incorporated to improve curves and

smooth iag% ed edges. The printer
also uses Dataproduct's new 7-
micron toner sytem which further
enhances print quality by providing
cleaner edges, better graphics, and
reduced toner scatter.

The Typhoon 8's optional
PostScript and CCITT Group 3
fax/modem can send and receive
documents in camera-ready high-
resolution. Documents faxed to the
Typhoon 8 from any PostScript-
equipped fax/modem will be printed
at 1200 DPI, regardless of the
PostScript resolution of the originat-
ing system. Instead of the loss of
resolution normally associated with
faxing, the faxed documents can
now be improved.

The Typhoon 8 supports all
standard paper sizes up to A3 (11" x
17") and oversize-B for full-bleed
11" by 17" images.

The printer's standard memory
of 36 megabytes can be expanded
to 68 megabytes. Optional 2MB or
4MB flash RAMs are available for
storing fonts and forms. Standard
paper handling includes one
adjustable 250-sheet input tray for
standard paper sizes up to 11" by
17", a multimedia feeder for over-
size-B sheets and heavier bond
paper (up to 32 Ib.), and a 250-
sheet correct-order output tray.
Optional cassette/deck units can be
installed in the Typhoon 8 to provide
additional paper input capacity.

The Typhoon 8 printer is avail-
able in three base models: a 600
DPI, 4 MB version for $3,199.00, a
600 DPI, 4 MB version with Ethernet
for $3,699.00 and a 1200 DPI, 36
MB version for $5,199.00.

For further details, contact:

DATAPRODUCTS
6219 DE SOTO AVE., DEPT. NV
WOODLAND HILLS, CA 91367
800-980-0374 FAX: 703-648-9433

ELECTRONIC CONNECTOR
COMPONENTS

-

ustom engineered thin gauge

metal stampings that can be
supplied on reels for automated
assembly equipment used in manu-
facturing connectors, terminals, and
spring contacts are available from
A.J. Knott Tool & Mfg. Corporation.

Electronic components supplied
on reels from A.J. Knott are made in
sizes from 0.003" to 0.060" thick
with tolerances to +.0005" on holes,
depending upon thickness, and
+.003" on form dimensions. Typical
components include rolled connec-
tors, terminals with in-line tapping,



male blade connectors and spring
contacts.

Manufactured using progressive
die metal stamping, electronic com-
ponents supplied on reels can be
fabricated from low expansion
alloys, copper-based alloys, and
clad or selectively plated metals.
Featuring CpK of 2.0 or greater
quality, they can be produced in
250,000 to 20 million piece-per-year
quantities.

For more information, contact:

A.J. KNOTT TOOL & MFG., CORP.
179 FORTUNE BLVD.
P.O. BOX 368, DEPT. NV
MILFORD, MA 01757
508-473-1234 FAX: 508-473-0824

RS-232 TO RS-485 CONVERTER
FOR 9-PIN COM PORTS

ICS DataCom now has a new plug-
in unit for converting RS-232 sig-
nals to RS-422 or RS-485 compati-
ble signals. The new Model 485F9
converter is available with a female
connector for direct connection to
the 9-pin PC COM ports. The con-
verter handles data rates over 115.2
Kbaud and extension distances
greater than 1,200 meters. When
used in pairs or with other RS-422
or RS-485 devices, the converter
provides greater noise immunity and
longer distances between serial
devices than would be possible with
standard RS-232 signals.

The new Model 485F9 converter
eliminates the need to use a 9-pin to
25-pin adapter when converting RS-
232 signals from 9-pin COM ports to
RS-422 or RS-485 type signals.
This is a growing problem since 9-
pin COM ports are used as the sec-
ond COM port on all desktop com-
puters and as the standard COM
port connector on most portable
computers.

The Model 485F9 converter is
configured as a DCE device to
match the PC COM ports which are
DTE devices. The unit uses 100 mA
of +5 to +12 VDC power which is
furnished by an external module. All
serial and power connections are
made by removeable screw termi-
nals. The unit complies with the new
European Electromagnetic Com-
patibilty directive, 89/336/EEC. The
Model 485F9 converters are $99.00
each. A companion 9-volt power
supply module is included with each
unit.

To obtain details, contact:

ICS DATACOM
473 LOS COCHES ST., DEPT NV
MILPITAS, CA 95035-5422
408-263-5500 FAX: 408-263-5896

CONSTANT LINE SPEED
CALCULATOR

Aconstant line speed calculator
that eliminates loops and stops
the winder/unwinder in the event of
a web break has been introduced by
Waddington Electronics, Inc.

The EZ Circuit Constant Line
Speed Calculator features a sanic
sensor that measures roll diameter
with .01" resolution and .01 second
response times, and a series of ana-
log function modules. Capable of
regulating both speed and tension
without loops, it can operate at line
speeds from 0 to 3,000 FPM or bet-
ter, and instantly stops the
winder/unwinder in the event of a
web break.

Eliminating diameter calculators,
the EZ Circuit Constant Line Speed
Calculator includes a DIN rail
mountable summing module, load
cell amplifier, frequency-to-voltage
converter, and an analog divider.
Easy to calibrate by screw adjust-
ment, this simple analog system
saves panel space and is ideal for
small OEM applications where cost-
ly digital equipment may not be
required.

The EZ Circuit Constant Line
Speed Calculator is priced from
$597.00 (list), depending upon the
number of modules included.
Literature and pricing are available
upon request.

For more information, contact:

WADDINGTON ELECTRONICS, INC.
25 WEBB ST., DEPT. NV
CRANSTON, RI 02920
401-781-3904 FAX: 401-781-1650

CERAMIC RESONATOR

eramic Resonators with built-in
capacitors have become desir-

able clocks for low-cost embedded
micro-controllers. Latest ceramic
resonators offer quite adequate fre-
quency accuracy of +£0.003 fosc
(+0.3% frequency tolerance).
Ceramic resonators are particularly
suitable for low-power battery appli-
cation, as low as 1.85 VCC.
Physically similar to epoxy dipped
ceramic capacitors, ceramic res-
onators are easy for auto-insertion,
flow solder, and washable board
assembly.

Inte%ritg Technolo%y Corpor-
ation's ZTS Ceramic Resonator
series with built-in capacitors are
well suited for popular microcon-
troller clocks, such as 8051/48/31,
PIC16/17, 68HC05/08/11, Z8,
COP8, MSM65, and many others.
ZTS ceramic resonators have a fre-
quency range from 2 to 12 MHz.
Standard built-in capacitor is 30 pF
for CMOS oscillating circuit. Fast
start up rise time is less than 100
usec depending VCC. Operating
temperature range is from -20°C to
+80°C. Volume price of ZTS fre-
quency is 18 cents each in 10K lot.
Production lead time is five to seven
weeks.

For other information, contact:

INTEGRITY TECHNOLOGY CORP.
1400 COLEMAN AVE., STE. E15,
DEPT. NV
SANTA CLARA, CA 95050-4358
408-262-8640 FAX: 408-262-1680

FREQUENCY & TIMING
MEASUREMENTS
THROUGH RS-232 PORT

& B Electronics Manufacturing

Company has available its new
RS-232 Frequency Counter, Model
232FC ($69.95). Powered from the
RS-232 port handshake lines, the
232FC allows you to make frequen-
cy measurements of TTL level sig-
nals. If the handshake lines are not
available, a 12 VDC external supply
can be used to power the converter.

The 232FC makes frequency
measurements from 5 Hz to 2 MHz,
and duty cycle measurements from
5 Hz to 50 KHz. Simple commands
will allow you to make measure-
ments with your own prog\n:c’lm. The
232FC is shipped with software that
logs and plots frequency and duty
cycle information, as well as display
histograms. Sample code in BASIC,
Pascal, and C that demonstrates the
232FC commands is provided. In
all, the 232FC gives you an afford-
able way to complement and

enhance your data acquisition capa-
bilities.

For more information about the
RS-232 Frequency Counter and to
receive B & B Electronics' free cata-
log of(l) Serial Communication
Interface and Control Equipment(l)
contact:

B & B ELECTRONICS
MANUFACTURING CO.
707 DAYTON ROAD,

P.O. BOX 1040, DEPT. NV
OTTAWA, IL 61350
815-434-0846 FAX: 815-434-7094
BBS: 815-434-2927 INTERNET:
techsupt@b&b_elec.com

SPIRALLY CUT WRAP

-

line of spirally cut cable wrap for

neatly or%anizing the many types
of wires behind stereo and video
equipment that can collect dust and
be accidently plugged into the
wrong jacks is available from M.M.
Newman Corporation.

Heli-Tube® spirally cut cable
wrap applies like tape to keep wires
organized and prevent improper
routing. Ideal for stereo and video
equipment, this flexible wrap allows
wire breakouts in any direction for
accommodating numerous electron-
ic components.

Available in a variety of colors
and sizes from 1/8" to 1" OD for
handling bundles up to 7" dia., Heli-
Tube spirally cut cable wrap is
extruded from polyethylene and
comes in a UV-resistant grade for
outdoor us. Teflon® and other mate-
rials are offered.

Heli-Tube spirally cut cable
wrap sells for $3.95 (retail) in 1/2"
OD size and comes in a 10 ft. poly-
bag with a header card. Private
labeling and bulk packaging are
available. For more information,
contact:

M.M. NEWMAN CORPORATION
24 TIOGA WAY, P.O. BOX 615,
DEPT. NV

MARBLEHEAD, MA 01945
617-631-7100 FAX: 617-631-8887
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TELE\IIEW DISTRIBUTORS

WHERE OUR VALUED GUSTOMERS' BUSINESS
IS HONESTLY APPRECIATED

Z¢,4 0%2 onn § ALSO ACCEPTED
e ] 800525 - 0428 rmsaies

with $150
purchase.
90 DAY + GUARANTEE
NO PERSONAL CHECKS NO NEVADA SALES
UPS. INSURED PRICES EFFECTIVE MAY 1993 HOURS: M-F 94 PST
PAN COMBO PAN COMBO
ey e SCLATL. S
NEW SB3 8500t0 ~ $55.00  $120.00
TRI BI 8569 B sk b i
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HAMLIN 8570 to ~ $175.00
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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.

O 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 my self 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

ELECTRONICS === P.O. BOX 538

—_——— BENSENVILLE, IL 60106
Call 708 ¢ 616-8050 or Fax 708 ¢ 616-8094

OUTPUT
CHANNEL

SHIPPING ADD
$7.00 PER UNIT

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.

I, 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.
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his article will describe how you can build a
simple water-detecting alarm for use in your
home or business. Very few parts are needed if
vou wish to build it from scratch, or you can
purchase the two most essential parts sepa-
rately and just add a battery and sensor wire. [f you aren't
info constructing your own uhit, you cah buy one profes-

sionally assembled and packaged.

Water is the most abundant of all
chemical compounds. It is both an essen-
tial ingredient of all living organisms and a
major component of the environment in
which they live. Its three natural states:
water (liquid), and ice or snow (solid) cover
about 75% of the earth's surface, and
water vapor (gas) is an important major
constituent of the atmosphere.

But, just as too much of a good thing
can be bad, too much water, or water in
the wrong places, can also cause big prob-
lems. People drown in water. Floods from

by Fred Blechman

overlooked by alarm manufacturers! Since
you can build a simple water-detecting
alarm for less than $10.00, you can make
a bunch of them and spot them wherever
there might be a need.

Building a Simple Water-
Detecting Alarm

Figure 1 shows the schematic of a
simple water-detecting alarm circuit, and
the Parts List specifies the parts. There are
many circuits that could be used for this

are connected together,
as shown here, the gate
acts as a digital inverter.
That is, a HI voltage at
the input gives you a LO
(battery negative ground)
at the output, and vice
versa. To simplify further
description, I will refer to
each NAND gate as a
"section."

As Figure 1 shows, the
irst section of the IC is
held HI by the 100K pull-
up resistor at its input, so
its output is LO.
The flashing LED

has no positive voltage on its anode, so it
is inactive. The second IC section has a HI
output, directly connected to the inputs of
the two parallel-connected IC sections, so
they have a LO output and the buzzer is
silent.

Now assume the bare wire leads or
the comb-like sensor grid have water
across them. Unless the water is totally
pure (distilled), it conducts electrons. The
input of the first IC section is pulled LO,
essentially to ground (negative battery ter-

minal), so its output is HI. Therefore, the

next IC section, with

a Hl input, has a LO
output which, in

!
o &

1C=C04011 13
(=)

turn, means the out-
put of the parallel-
connected sections
are Hl. The piezo

O}l buzzer blares out.
R However, since the
g7 = B flashing LED anode
BATTERY e is now positive, it
— starts  conducting
R (77F0 . and the LED goes
D(Ig{o £ on, thus lowering the

voltage below the
threshold of the fol-

*

Figure 1 — Water-Detecting Alarm Schematic

lowing IC section, so
its output goes HI,
the parallel sections'
outputs goes LO,

bad weather, or earthquakes causing the
collapse of dams, cause enormous damage
every year all over the world. And in your
home or business, a corroded water
heater, a burst washirg machine hose or a
leaking roof can ruin floors, carpets, and
furniture.

Well, you may not be able to stop a
flood or an earthquake, but it's easy
enough to place a water-detecting alarm
wherever you want to know that water is
where it shouldn't be!

Surprisingly, 1 was unable to find a
"water alarm" in any of several electronic
and industrial catalogs I checked — not
even Radio Shack! When you consider that
swimming pools and spas can overflow
when being topped off each week, that
drains and cellars can flood when a sump
pump quits, that sewers backup, that
water heaters regularly corrode and leak,
that laundry and dishwashing hoses can
burst, or that any water pipe just about
anywhere can leak, it's amazing that water
detectors are not spotted all over your
home or business — yet they seem to be
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Internal circuitry in the flashing LED caus-
es the LED to start and stop conducting
about twice a second, resulting in the
buzzer sounding whenever the LED is off.
This twice-a-second pulsating buzzer is
much more noticeable than a continuous
buzzer, and uses less power.

Some of the items in the Parts List
require more discussion. The integrated
circuit is specified as a CD4011, but this is
sometimes just referred to as a 4011. The
100K resistor is a nominal value for aver-
age alarm sensitivity. The higher the value
of this resistor, the more sensitive the
alarm is to moisture across the sensor con-
ductors. The lower the value of this resis-
tor, the greater the moisture required to
activate the alarm. For
example, using 22K for the
resistor value, you'll need to
virtually immerse the
sensor in water to get
the alarm to
sound.

The con-
tinuous

piezo buzzer specified

in the parts list is less expensive than the
pulsating one, but you must use a flashing
LED with it to give you the twice-a-second
alarm sound. For a higher price you can
select the pulsating piezo buzzer and you
won't need the flashing LED at all — but it
might not be as loud. Do not try using any-
thing but a piezo buzzer for the sounder,
since conventional bells or DC magnetic
buzzers might use more current than the
IC can handle.

As for the flashing LED, you cannot
substitute anything else, but as already
mentioned, you can eliminate it complete-
ly if you use a pulsating buzzer.

Assembly and Checkout

There's not much to putting this

purpose, but this simple design has
some special features. For one thing, it
is powered by a standard 9-volt radio-
type battery that will last virtually shelf
life if the alarm is not activated frequent-
ly, since the alarm only draws power
when it is activated. No switch is need-
ed. The sound output warbles to attract
attention. The water-sensor can be as
crude as a piece of speaker wire with
stripped ends up to 1,000 feet away.
You can connect several sensors in par-
allel to monitor a number of places
simultaneously. And testing can be done
with just a wet finger!

Describing how the water-detecting
alarm works is more difficult than build-
ing it or using it. The heart of the circuit
is a CD4011 Quad NAND IC (integrat-
ed circuit). This has four NAND (not-
AND) gates, all contained within a single
inexpensive 14-pin DIP (dual-inline pins)
package. Radio Shack charges $.99 for
this IC, but it is generally available from
electronic parts houses for $.35 or less.

When both inputs of a NAND gate

and the buzzer stops! | alarm circuit together, since all the NAND
Figure 2
Semi-Kit
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Figure 3
Pictorial
Assembly

Pins 1,2,3,4,5,8,9, 10, 12, 13NC

WD-100

MODULE

14 PIN DIP

1132I2l|

WATER-DETECTING ALARM

® e S.aeB a7

9-volt

(8 ()

CAUTION ! Like any integrated circuit,
if the battery polarity is reversed, the
module will be damaged.

with a shipping and handling charge of
$2.00 per order, and 4.5% sales tax for
shipments within Virginia.

The WD-100 Module is a cleverly
packaged combination of a CD4011 IC,
the resistor, and the flashing LED, all
pre-wired, and packaged in a tiny .4"W,
.65”L, .5"H 14-pin potted module.

Figure 2 shows a schematic of the
simple external wiring to the battery,
sensor, and buzzer. For those of you
unfamiliar with schematics, Figure 3 is a
pictorial showing the same thing. All
you do is connect the four items as
shown and test it with your finger as
described earlier. It's up to you how you
package the module, buzzer, and bat-
tery.

The Easiest Way

There is an even easier way — buy the
assembled WD-60 water detecting
alarm from CED (address and phone
listed previously) for $21.95 plus $3.00
shipping and handling per order, adding
4.5% sales tax if shipped to a Virginia
address.

The assembled unit comes in a
hinged 2.5"W, 3.3"L, .9” thick white
plastic box with double-stick tape back-
ing. Inside the box is a compartment
and connector for the 9-volt battery, the
WD-100 Module, and the WD-77 Piezo

Buzzer. Coming out the rear of the box

gates are housed in a single 14-pin chip.
Using just about any mounting board (see
page 121 of the Radio Shack 1995
Catalog for many choices), just insert the
IC and wire the pins as shown in Figure 1,
with external leads going to the battery,

sensor, and buzzer.

The "sensor grid" is constructed of a
number of wires closely spaced, but not
touching each other, joined together to
form two conductors. The advantage of
the sensor grid is that it can be made large

enough to cover an area of any size.

If all you need is a small spot to detect
water, just use a length of speaker wire (up
to 1,000 feet) with the ends stripped about
1/8” to expose the bare wire.

Whichever sensor you use, whenever
sufficient moisture bridges the conductors
at any point, the circuit is completed to the
IC and the alarm sounds. Therefore, the
easiest way to test the unit is to connect
the battery, wet your finger, and touch the
sensor or both bare wires to trigger the
alarm. To stop the alarm, dry the sensor,
remove your finger from the bare wires, or
disconnect the battery.

An Easier Way

Ah, but for those of you who don't
have well-stocked junkboxes of electronic
parts, and don't wish to hunt down and
assemble the required parts, there is an
easier way: a semi-kit available from CED
(4209 Evergreen Lane, Annandale, VA
22003; phone 703-354-2545). This semi-
kit consists of a WD-100 Water-Detecting
Alarm Module ($12.95) and a WD-77
110dB 9VDC piezo continuous buzzer
($6.95). You can get both or either item,

is a two-wire cable about six-feet long
terminating in a small plastic box with a
.8” square printed circuit sensor grid on
one face.

All you do is plug in the battery (not
supplied), and place the sensor face down
on the area you want monitored. Place the
alarm box on anything that might not get
wet, or use the double-sided tape on the
back of the alarm box to mount it on a
nearby wall. How simple can it get?

Summary

There are many ways to skin a cat —
and many types of alarms. The water-
detecting alarm circuit shown in Figure 1
provides a device not generally available, it
uses few parts, and it has many features.
You can build it from parts you may
already have or can get, you can buy a pre-
assembled module and buzzer, or you can
buy a ready-to-use assembled unit.
Installation and testing could hardly be any
simpler.

When you give it some thought, there
are many places you can use this alarm to
alert you to a problem you might otherwise
overlook until it became serious.
Forewarned is forearmed. NV

MINI B/W CAMERA
Size:1x1x2"@240z.
2 LUX Sen. Focus: <6™ inf.
3mm or 4mm Lens incl.

Power: 7 - 14vdc @ 80ma.
comes w/3ft cable & conn.

UNDERWATER
SVS Serles Dn. to 100 ft.
1.8"dia. x 2.4"(L) cbl xtra

LIVE VIDEO SYSTEMS

Our MiniLink™ transmitter and receiver or low cost
downconverter are all you need to legally transmit audio-video
(B/W or color) toany TV set. FCC approved Range:200 up to
1200 ft. With optional MiniLink Beam Antennas.

Trans: $436; Receiver: $459; DwnCnv: $225

-

TRANSMIT VIDEO TO ANY TV

16201 Osb St. Wi

ONLY $229 +am SVS 60: $489.00  Color & PlaneTalk ™Airborne Systems
st wtiam . SVE1:$450.00 [ causvonayron mer cararocue | i
MICRO VIDEO PRODUCTS

Orders: (800) 473-0538 FAX (714) 847-4486 Toch. mfu114m46¢a

A . o8

Ca. 92683 Satisfaction G

RF300RK

RF60

: lsltectInc. %’

Write in 160 on Reader Service Card.

Miniature Transmitters and Receivers

Small, Attractive, High End Quality, 2 Channel Transmitter 5
59,049 Settable Codes, 150°-300° Range, 1-1/4"x2"x7/16”’, Assembled

' Qty
RF300T 150’ Transmitter
RF300XT 300’ Range Transmitter

Small, High End Quality, Receiver for the RF300 Transmitters
1-1/47x3-3/4x9/16”, 8-24 vdc CMOS Input / Outputs, PCB
RF300R  Rccceiver, assembled
Receiver, Parts Kit

mall, Economical, Transmitter and Receiver Set
et Code, 60’ Range, 1-7/87x2-3/8"x7/16” (T), 2”x2-3/4”x9/16” (R) E
Transmitter and Receiver 24.95 19.95 14.95

Add $ 4 shipping for first item + $ l for each additional item. Ca. residents add 8.25% tax
PRSI i N

651-1425 Fax (510 651—8454
0X 14156 I’remont, (.A g

Lo Ao 10
2495 1995 1595 [
2995 2495 1995 [

2495 20.95
19.95..,15.95

16.95 |
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CALL US HERE AT ACME BARGAIN TEST BOARD COMPANY,
WE'LL BE HERE JUST LONG ENOUGH TO TAKE YOUR MONEY....
AND WHEN YOU NEED TECH. SUPPORT OR SOFTWARE UPGRADES. ...

WELL WE'LL SEE WHAT WE CAN DO FOR YA'!! ..

HAVE THE ABSOLUTE LOWEST PRICES. . .
YOU'LL.

. AFTER ALL WE DO
. JUST THINK HOW MUCH

ACME SERVICE
DEPARTMENT

A CLAIM TO GIVE THE LOWEST PRICE CAN BE A VERY DECEIVING
STATEMENT, AND WHEN UNWELCOME CHANGES TAKE PLACE........
COUNT ON VISUAL COMMUNICATIONS FOR THE SOLUTION.

“JERROLDcowrarers* 1 PC
XXX 2

- 10 PC
19.95 - 16.95
STAR 7 QUICK KIT 36.95 - 34.95

STAR 7 R/2V/5/CFT 1WIRE 39.95 - 34.95

R1/M1 AUDIO BOARD

GENESIS "RE-SPAWN"

2295 - 19.95
CFT R/2 V/5 DPBB 3 WIRE 34.95 - 29.95
STAR 7- 3 WIRE BOARD  29.95 - 24.95

199.95 -189.95

S/A 8600 QUICK BOARD
S/A 8590 QUICK BOARD
S/A 8580 QUICK BOARD
S/A 8570 QUICK BOARD
S/A 8580 40 PIN PLUS +

PION EER cowpatisLe*

BA-51XX - BA-61XX
BA-63XX - BA-67XX

DIAGNOSTIC TRANSMITTER  154.95
GENESIS MORPHING MODE 6300 199.95 -189.95

1PC-10 PC
34.95- 29.95
34.95- 29.95
NEVER RESET E-4 39.95- 34.95

S/A 8570 /90 /8600 40PIN
S/A 8550 14 PIN EAROM
S/A 8550 QUICK BOARD
S/A 8536 AUTO BOARD

-144.95 S/A 8535 AUTO BOARD

@ER MULTI-MODE BOARD  34.95 - 29.95

ZENITH 1000 TO 2660
TOCOM 5507 compaTiBLe®
TOCOM 5503 compatiBLE*

[#100 AUDIO — VIDEO — LASERS cont. |

WANTED: SOFTWARE, schematic, ser-
vice manuals? Whatever you need, “VCR
Repair Solutions” has got it! 10,088
items with reference by make/model on
IBM 3-1/2” disk. If we don’t have the
solutions, it’s unrepairable! The time you
save and the money made by this re-
source quickly pays for itself. @$39.
10,000 item tech disk upgrade, easy to
install. @$39. Order Now! 1-800-890-9661
CODs OK! OR Send to: VCR Repair
Solutions, Phillip Tyre Company, 1076 El
Camino Real, Redwood City, CA 94063.
FAX 415-369-0896.

MICROWAVE EQUIPMENT SALE. Tera-
com TCM-601A Portable, 1.7 - 2.1 GHz,
Transmitter & Receiver pair, $4,000. Will
sell receivers only for $2,500. Presently
configured for video. Units weigh approx.
45lbs each. Guaranteed. Alaska-Omega
Electronics, 907-474-8958.

FACTORY PRECORDED Video tapes,
VHS & Beta, cracked shells, 75¢/$1(per-
fect only needs splice). Quantity availa-
ble. Plastic storage library boxes or
sleeves VHS/Beta, 8mm, 25¢. Quantity
available. 16mm & 35mm films $5 & up.
Jim, 310-815-9090.

1” VIDEO C format VTRs, 2 RCA TR800
w/8000 TBC, 1 Sony BVH1100 w/BVT
1000 TBC, $3,500 ea. 818-352-6619.

16.95 - 12.95
19.95 - 16.95
19.95 - 16.95

ANYONE IMPLYING THEFT OF SERVICE
IN ANY WAY SHAPE OR FORM, DO US

SCIENTIFIC ATLANTA cowparisLe*

DON'T GAMBLE OR YOU'LL END

UP BEHIND THE

| mg_gpcmc [= ]
S GENESIS »

HEJPAW m

GENESIS. IS"THE LATEST JERROLD AND PIONEER
COMPATIBLE DIAGNOSTIC TRANSMITTERS.
NEW STATE OF THE ART DESIGN. ALLOWS FULL

1PC - 10 PC | DIAGNOSTIC TEST MODE OF RAW CONVERTERS

34.95 - 29.95
34.95 - 29.95
34.95 - 29.95
34.95 - 29.95
34.95 - 29.95
34.95 - 29.95
34.95 - 29.95
34.95 - 29.95
34.95 - 29.95
34.95 - 29.95

-
@D

Write in 159 on Reader Service Card.

GE SUPERADIO Il Designed for recep-
tion of weak, distant, AM and FM radio
stations. Superadio Ill is simply the best
long range AM/FM portable radio avail-
able today for a reasonable price. Super-
adio Il has 3 IF tuned circuits on FM, 4 IF
tuned circuits on AM, and solid state
variactor tuning with vernier tuning con-
trol. This receiver offers greater sensitivi-
ty and selectivity than any other radio for
the price. Super sound from two-way
speaker system with 672" high sensitivi-
ty woofer, 2” cone tweeter, 750 mw RMS
audio output, and separate bass and
treble controls. AC or DC operation. If
you live where AM/FM reception is diffi-
cult you won’t find a better value than the
GE Superadio lll. Only $62.95, VISA/IMC
818-780-2730. CPL, 5632 Van Nuys Blvd.
#222A, Van Nuys, CA 91401.

PICTERTEL VIDEO teleconferencing sys-
tem model 200 and misc components.
619-632-9775.

WANTED DBX 20/20 equalizer, good to
excellent condition with manuals. Also
Proton 740 cassette deck with DBX.
Write, Terry Anderson, 441 E. Audubon,
Fresno, CA 93720.

BUYING TOCOM, SCIENTIFIC ATLANTA
8536s, 8550s, 8580s, 8590s, and 8600s.
JERROLD DPV and DPBB. PIONEERS,
all, and Zeniths, all. Any quantity. Top $$$
paid. Contact National Cable Brokers,
Plymouth, IN. Phone 219-935-4128.

ALTEC LANSING tube type amps and
mixer rackmount, 1567A mixer with 5
inputs, two 1569A 80W with 19” rack to
hold all. $600 OBO the lot. Will send
copies of manuals for $5 each. V. Sexton,
445 Dalton St., Winnipec Manitoba, Can-
ada R2X-2E5. PH 204-589-1162 after 6pm
EST.

FIRESTAR LASER Light Show System.
All new CDRH certified model 295 plugs
into printer port of any PC or notebook
computer. Includes Stargen stand-alone
pattern generator. Features include mul-
ti-frame animation, rotation, pan, flip,
mirror, real-time screen simulation and
much more. CAD-like drawing system
makes it easy. Sync input and aux.
controls also provided through software.
Complete system $895. Design Images,
Box 180746, Austin, TX 78718. 512-836-
3711.

BEAM SPLITTERS Brand new, precision
grade, prism type, cube beam splitters,
29 x 34 cm, mounted in a panel mounting
ring. Highest quality, mil-spec, $20 ea. or
3 for $50. Wade, 309-523-3262.

REFERENCES TO MENTIONED
ONLY. WE ARE IN NO WAY IMPLYING THAT ANY OF THE INTHIS
ORIGINAL EQUIPMENT. VISUAL COMMUNICATIONS IS IN NO WAY AFFILIATED WITH THE

SECURITY SCREW TOOLS
TOCOM-S/A-JERROLD-ZENITH-PIONEER

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.

TRANSMISSION TEST SET, Northeast
Electronics Model TTS-44R, in excellent
working condition, $300. Psitech Plus,
531 Gordon Ct., Room A, Benicia, CA
94510. 707-745-4804, FAX 707-747-5277.

]-*

LASER POINTER. Make a point with your
laser pointer. Pointers are the most effec-
tive way to demonstrate your drawings,
schematics, presentations, 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 2 AAA batteries. wt: 2.3 oz., Wave-
length 670nm/5mW output. Made in Tai-
wan. Black Finish with Gold Trim. Meas-
ures: 5” Dia. x 5.75”L Cat#LP-1 Order
Now!! Incredible Introductory price! Only
$39.99 + $4.50 S&H. Offer expires 4-30-
95. Black Feather Electronics, 645 Tem-
ple Ave. #7, Long Beach, CA 90814.
1-800-526-3717.

HELIUM NEON LASER, 6-7 MW with AC
power supply. Removed from printer.
Bright red spot. $75 + $15 S&H. Roth,
303-530-9252, FAX 303-530-9772.
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coawutsa PARTS - Surerus ELecTRONICS - SERVICE PARTS - AcCESSORIES - SchooL/UNIversiTY P.0.s AccepTeo!
TY. Discounts AvaiLagLe” MaciNToSH POwER SuppLY REPAIRS,

Tower & Desktop Cases

FullsizeDesktop Case. $49.00
300W ¢ 5 HH Bays * Built for Wang

Fullsize Tower Case

*230W P/S
*6 HH Bays
*LED’s & Rst
*Fits Fullsize bd.
Great for
servers & BBS's!
$49.0

Power Supplies

Mini Tower Case Power Su, gly.
145 Watts. Refurbished....... g 0.00

$29.00
XT Power Supp]g/wsw $25.00

Used 1.2 Meg 5.25" HH ......
Used 720K 3.5” Drive...........
IBM PS/2 720K Drive OEM $29 00

$19.00

MAC PARTS AVAILABLE ALSO.

External Floppy Drive Case
Made for PS/2 but modifiable for others.
Power Supply & DB37 Cable included!
Fits one HH 5.25” or 3.5” Drive

Made by IBM

$24.95
$19 - $65.00

FLoPPY & CD DRIVES External Drive Enclosures ® SCSI « CD ROM e Floppy ® Computer Cases

Used 360K 5.25" Drive............. $9.95 External Floppy Drive Case 1 FH/2HH....$19.00
SCSI Case: Uses Apple 19 Pin floppy port for

power. Quantum EPS type drive only!......
Open Face HH SCSI Case. Use for a SyQuest,

FH Close Face SCSI Case & P/S for 1 Full
Height 5.25” drive or two HH drives. ....... $65.00
External CD ROM Dirive case. 36 or 40 Pin.
Specify CD Drive type. P/S and Fan ......... $45.00

IBM XT 65Wa -$5.00 Desktop XT/AT Case & PS (150W). Reset &
300W. T, AT T 39.00 5-25—>3.5Floppy Adapter...$2.95 Bernouli, CD-ROM, etc .......cccccomrveucrunnnnes $45.00 sktop ase (150W). Rese
AT Pow::vse;;;ly z&)pfv"“s CD ROM Drives “Lunch Box” SCSI Case & P/S 3.5” Only..$35.00 Turbo Switch, LED, 2 Exposed HH bays -$29.00
Refurb... 29.00 Apple Ext. CD 150 SCSI 1x$149.00 Closed Face HH SCSI Case for 5.25/3.5” Drive. Desktop PC Case (No P/S) ... S
External Panasonic Int. CD SCSI 1X..$74.00 30 Watt P/S......... $4500 External MFM/RLL Case & P/ s.
+#5@13A,+12&-12@ BAS9I5 Panasonic Ext. CD SCSI 1X .$99.00
Notebook Carry Case || Notebook Carry Case |l L J i e e
Hooks to
” ” ” ” » ” 101 Keyboard (NEW) $29.00
105X 85" X 1.75" [[12.25" x 10> %175 KereiBs 5 Pinkybd to PS/2 adapter ... 52,95
w/RJ45
bl AT Fl Serial & Par Controller...
$ 1 4 9 5 gae rex : li AT M?-{ELD&FIO al’Cont:'oller
Py
0 Port Till ATIDEHD Controﬁ
s erecsaiies | gl pocket 12X 6% 175" included! ‘AT IDE HD & Flo oppy Controller
Padded case. Black with It. | | Brow Vynil exterior. Inside $75.00 / Serial $99.00 1/0O Card 2 Slenal Parallel ........
blue pinstripe, adjustable holds a small stack of Mono/Parallel Port
shoulder strap. Side flat pock- | | papers. Batteries and other ] CGA/EGA Video Card........ccooveee... vere e $29.00
e fo papers, thin books  |sccesories it _outside. Cables & Connectors  praes le to 512K VGA Card $25... w512K $35.00
gnaﬁy strap  only. 8 or 16 Bit VGA Card (Specify)

Shoulder
No handle.

IDE or Floppy (Flatribbon)......$1. ea.

Mini Tower Carry Case
G . %XTO X 7

$14.95

Oljvettj Carry case. Can be
used to carry many dxffeﬁm
computer systems. e//e
Mac II, Ilci & ul\\&!: Mini

Laptop Carry Case
2ex 152 1S,

$19.95

Zlgperlgd Ext(-mor po}c:: ]

x4 €
dles & Shoulder Straj
fC(;;e color. Ongma]fy

MFM/RLL/ESDI Cable Set.....$2.00

Int. Tapedrive cable (Jumbo) ...$4.00

Power Y Cable. 4 Pin type........$1.00

Power Extension 16”. 4 Pin.......$1.00
Serial Link Cable

To link two computers for data trans-

fer. Ends. Canbe DB9 to DB9 or DB9

Transfer data between two computers

Full Length CGA w/RCA out !
16 Bit Backplane board................ 3
Microsoft InPort Mouse Card (only) 1
32 Bit Mem Exp. (9 Me, a/ 0K) SlhconVal.ley ..$20.00
AT 2 Meg Mem. Exp Card w/2 Meg ......cco.... $35.00
101 XT/AT Keyboard $29.00
101 AT Keyboard $25.00
Keyboard Wrist Pad $1.95
Slot Expanders (3,4 & 5 Slot, vertical)................. $9.95
Fl ulti I/O Card: Clock, Senal Parallel, Game,
7.95

PPY
2400 Baud Int..Compaq Modem COM1-4 &
IRQ 3,4,5,7 Selectable w/FAX (No software).$19.95
XT Motherboard w /640K $9.95
AT Motherboard

Towers Sturm:::;z ata high speed between two parallel 386 Passive backplane CPU board. Has 8 SIMM
Bue color only. ports....Data Trans............c..... $59.00 sockets. Uses 1 or 4 Meg SIMMS. 386DX/33..$59.00
F 2618 Temple Heights Oceanside, CA 92056 | Power Supplies
Alltech Eleciromcs Co.  “wlsspitnte-95pmsy |Moniers: Nodems
es * Pa
Phone Orders : ﬂ 3 Southern California Locations! POS Systems
Santa Ana - Lomita - Oceanside
6 1 9/724"'2404 1300 E. Edinger. Santa Ana - 714/543-5011 Apple I[
2018 W. Lomita BLVD. Lomita - 310/539-2260| Senjice &_
Fax: 619/724-8808 i i - =
B i a e ot POs hotciat 1401 El Camino Real. Oceanside 619/721 0093 **Mac & IBM
Phone Order Hours 9AM - 5:30PM Mon- Fri| YVe Buy Surplus and unwanted computer inentory. $10 Min. Order**
: I - o CHirs & ROMs
Monitors Monthly Specials — —
Open frame composite 9”. B&WMomlnrassembl 80387-33 $25.00
Build your OWN MOMItOT ceeussmsmssmesmssmssmse .00 e NEW * % 386DX/33 e NEW * % Yszs%gmgzoglvz(:_lgl 5?;%
m&WSccun!yMomhr"Box typemﬂﬂs%ss‘m 82450( ?)nmporsoc RPN e oncimenensain oy

386D X/33 “Bare bones”. Passive backplane type .

9" Composite "Box" type cabinet. Greenscreen.Good  l7ero K. 8 SIMM sockets uses 1 or 4M simms.Ji 4116,4164 or short lead 41256 -12 or -15.........50¢
fm’“‘“;gda"‘,?;'”‘ tfor 750 (Btandar) ss.0  [§386 in Wang Full Size Desktop Case 300W P/S..$109.00 [l 41024 (1 Meg x 1) $3.00
5 386 in Mi T C 230W P/S $109 00 256x8 -15 SI 5 S300 1 Q255 i $4.95
BN e R ni- ower Case AS i R 256x9 SIP -12. $5.95
h.tgnbetsxiirmp.m.'pnes,thndqsavﬂeo ------ 256x9 SIMM -80. . $10.00
monitor. Some have sound input also. e $6900  MNJEW VGA 256K . sl Lot Bhattenes R
P size, 3. ithium g
U R ol W et Bt R e AT type "pIUgin" 3.6V or 6V oo $6.95

7’ 74
Olivett],?’ 1ot 9” MonoVGA

Refurbished Systems EPROMs & Microcontrollers

Mono VGA Monitor. IBM XT Refurbished ®* Mono Monitor 2716 or 2752
el ’I§ybd © 2 360K 5.25”DIIVES -vvveeereerereenerenens 2764/37128/373%
m t POS termi- andem 286 Passive Backplane Type ® Midsize

10 acciinking simied Desktop Case ® Mono Monitor ® Kybd

SEndard VA 5402450 8 Mhe + 1024K « 1.2M Drive $109.00

SR NG Ay a0 D, S e ey -

really good! Excellent =

Sharp ~ Picture.

N CA Residents please add 7.75% Sales tax.» Mmm\m:hm&hmdlhg:htgnﬁmﬂ‘hncwmmmm)-meum/wmhmelﬁ)hymy ALL Returns must have an RMA ¥,
~~~~~~~~~ apples o

call before shipping back to us. * No Retums without an invoice. Shipping & pulchndinmurk incompatiblity problems.
School & University Purchase Orders accepted, others on AOC only.  Prices and availability subject to ci product.

g Yyt

Write in 77 on Reader Service Card.
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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

AFFORDABLE - HIGH QUALITY
2 YEAR WARRANTY

ELENCO OSCILLOSCOPES

Hitachi Compact Series Scopes

V-212 - 20MHz Dual Trace $425
V-525 - 50MHz, Cursors $1,069
V-523 - 50MHz, Delayed Sweep $995
V-522 - 50MHz, DC Offset $975
V-422 - 40MHz, DC Offset $849
V-222 - 20MHz, DC Offset $695
V-660.- 60MHz, Dual Trace $1,375
V-665A - 60MHz,DT, w/cursor $1,449
V-1060 - 100MHz, Dual Trace $1,549
V-1065A - 100MHz, DT, w/cursor $1,695
V-1085 - 100MHz, QT, w/cursor $2,125

B&K OSCILLOSCOPES

2120 - 20MHz Dual Trace $389
2125 - 20MHz Delayed Sweep $539
1541B - 40MHz Dual Trace, $749
2160 - 60MHz Dual Trace, Delayed Sweep,
Dual Time Base $949
2190 - 100MHz Three Trace Dual Time Base,
Delayed Sweep __ $1,379
2522A - 20MHz / 20MS/s Storage $869

DELUXE SERIES
S-1330 25MHz $439
S-1345 40MHz $569
S-1360 60MHz $759

STANDARD SERIES

S-1325 25MHz $339

S-1340 40MHz $489

S-1365 60MHz $795
Features:

M High Luminance 6" CRT W TV Sync

W 1mV Sensitivity M 2 - x1, x10 Probes
M X-Y Operation W Complete Schematic
M Voltage, Time, + Frequency differences displayed
on CRT thru the use of cursors (S-1365 only)

M Plus much, much more

Digital
Multimeter
EDM-83B

$175.00

Almost every

. feature available
Bargain of

the decade

3-3/4 Digit.Multimeter
1 BK-390

$139.00

©0.1% DCV accy
 Analog bar graph

» Auto/manual ranging

P 4,000 count LCD display
e Capacitance meas.
 Temperature probe

Features:

M Delayed Sweep

M Automatic Beam Finder
B Z Axis Modulation

M Built-in Component Test
M Plus all the features of the “affordable” series

M Dual time base
M llluminated internal
gradicule

Function Generator
GF-8026

$225

InV/Ext

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 Series
Model 10
Model 12

& Digital Capacitance
Meter
CM-1555

$49.95

* Measures capacitors
from .1pf to 20,000f

« 3-1/2 Digit LCD readout
with unit indicator

Digital Multimeter Kit
with Training Course

By Elenco

M-2665K

$49.95

« Full function 34 Ranges
« Extra large display e |deal school project
M-2661 (Assembled) $55.00

Digital LCR Meter
LCR-680

$79.95

« 3-1/2 Digit LCD Display

e Inductance 1pH to 200H
 Resistance .1Q to 20MQ
» Capacitance .1pf to

00pF

Elenco
LCR + DMM
LCM-1950
$79

12 Functions
Freq to 4MHz
Inductance
Capacitance

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

70 Series
Model 7011  $69.95
Model 7711  $149.00
Model 7911 $175.00
80 Series
Model 87

$62.95

$84.95 $289.00

Wide Band Signal Generators
SG-9000
$119.95

RF Frequency 100K-

Triple Power Supply
XP-620
By Elenco

$75.00

Quad Power Supply
XP-581
By Elenco

$79.95

High Current DC Power Supply
BK-1686
$169.95

* 3 1o 14 VDC Output

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

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

450MHz AM modula-
~ tion of 1KHz Variable
"> RF output
S$G-9500 150MHz
built-in counter $235

Telephone Kit
PT-223K

$14.95

Available
Assembled

PT-223

$15.95

Function Generator

Blox
#9600

By Elenco
$29.95
Kit $26.95

Sine, Triangle, Square wave

Transistor Radio Kits
with Training Course

AM/FM Radio
Model AM/FM-108 $29.95
AM Radio Kit
Model AM-550 $19.95

WE WILL NOT BE UNDERSOLD

UPS SHIPPING: 48 STATES 5°% OTHERS CALL

IL RES add 7.75% TAX
PROBES INCL ALL SCOPES & METERS
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Telephone Line Analyzer

Kit TT-400K  $19.95
Assembled TT-400 $26.95

Learn to Build and Program
Computers with this Kit

By Elenco

From scratch you build a complete sys-
tem. Our Micro-Master trainer teaches
you to write into RAMs, ROMs and run
a 8085 microprocessor, which uses

similar machine language as I1BM PC.

C&S SALES INC.

1245 ROSEWOOD, DEERFIELD, IL 60015

FAX: 708-520-0085 « (708) 541-0710

Electronic Tool Kit

A professional organizer tool kit
at affordable prices. Includes 25
high quality tools in a high im-
pact carrying case which in-
cludes a pocket for meter.

Digital/Analog Trainer
Complete Mini-Lab For Building, Testing,
Prototyping Analog and Digital Circuits

XK-525
$159.95
Kit XK-525K
$129.95

Elenco's trainer is designed for school projects, with
5 built-in power supplies. Includes a function gener-
ator with continuously variable, sine, triangular,
square wave forms. All power supplies are regu-
lated and protected against shorts.

The case can include a full line of tools and meter
of your choice.

15 DAY MONEY BACK GUARANTEE
FULL FACTORY WARRANTY
WRITE FOR FREE CATALOG

Write in 114 on Reader Service Card.




Digital Storage Oscilloscope

For $169.95 ???

Portable
Low Cost
Easy to Use

Includes Cable, AC
Adaptor,

and Software

Assembled & Tested $169.95
Kit(without case)...... $119.95
- ¢ Shipping ..$7.50 (air $11.50)
O-Scope I is a digital storage oscilloscope
module that connects via the printer port and
turns a PC AT compatible computer into a
smart digital storage oscilloscope, spectrum

Specifications

+ Size: 5.75" x3.5" x 1.2", 8 oz.

« Input: 10V to 50mV/Div. DC - 22kHz (-3dB)

+ Sweep: 10sec to 500 usec/Div. (plus expansions)*

+ Sample rate: 100,000 Samples/sec*

Accuracy: 3% typical

Power: 12VDC < 100 ma.

Uses standard x1, x10 scope probe

+ Works with EGA, VGA, MGA displays
Advanced Features

W 128 point frequency spectrum mode DC-50kHz*

B Print Screen and data logging to disk

W Calculates waveform frequency and period

B Voltage displays - Min, Max, Ave, and RMS

*On most AT compatible computers

analyzer, frequency counter, and volt meter.
Uses include

* Power Supplies + Industrial Instrumentation
* Production Testing * Field Service

* Technical Sales + Sound System Setup

* Education & Training . lytical I i

Allison Technology Corporation

8343 Carvel Houston, TX 77036
Orders & Inquiries: 1-800-980-9806 or FAX

Technical: 1-713-777-0401, FAX/BBS 1-713-777-4746

Write in 157 on Reader Service Card.

[#100 AUDIO — VIDEO — LASERS cont. |

REDUCED-ARGON LASER Lexel model
75 water cooled argon laser. Only 500
hours on original tube. Multiline mirrors.
Prism tunable. 208VAC 3 phase input
power. Also includes phase converter for
operation on 220VAC single phase. Rat-
ed for 280 milliwatt output. Currently
producing over 320 milliwatts. $2,900.
Call 615-481-3189.

CO2 LASER Power Supply Line Lite
Laser 900 Series, used vacuum tubes, HP
Network Analyzer 8660A/8661A, Fluke
415B 3KVP/S. EMail N1176R @aol.com,
Mountain Surplus, PO Box 1366, Cedar
Crest, NM 87008. 505-281-6450, FAX 505-
281-7477.

STATE-OF-THE-ART NIGHT VISION
TECHNOLOGY. T3C2 “Owl” $320 ppd.
“Nighthawk’ binoculars $530ppd. NV-
100 The #1 Monocular $400ppd. Catalog
$4. MAXTECH, PO Box 8086, FDR Sta.,
New York, NY 10150.

MASTERTECH ELECTRONICS 1-800-381-
4707 Scientific Atlanta 8500-8600 Quick-
boards $30 ea. 40 Pin micros $25 ea.
Quantity discounts available. Masterfiles
also available for above. Call for more
info and please leave a message with
your name and phone number, | will
return your call promptly.

REVOLUTIONARY TECHNOLOGY: Uni-
versal box works on Jerrold or Pioneer
systems. 1-800-676-6342.

OAK DESCRAMBLERS, (compatible),
Minicode N12-VS $35; M35B-VS $10; TC-
35B-VS $35; Ch3 In/Out complete de-
scrambler boards (no cases) $20; Mark-V
encoder, like new, was backup unit, with
operating manual, $600; also schematics
and service manuals; PONDEROSA, 719-
661-1659.

R2, V5, CTF new DP7 compatible activa-
tion circuits $29. New Pio-5XXX-6150 nev-
er reset E-4, $29. Minimum 10. We also
carry most activation CBTV circuits. 405-
634-3338.

CABLE TV

SB-3 REAL SB-3 1-piece board, works
every where $19 each, minimum 10-lot,
1-year warranty. 405-634-3338.

TEST KITS. Star6 DPV $5, Star6 DPBB
$15, Star6 DPBB M1 $25, Star7 DPV $15,
Pioneer all $25, S/A 8570, 80, 90 $25,
Tocom all $5. Call 718-349-6506, Min. 10,
NO NY SALES!

SA 8600 $235. SA 8580 $165. Jerrold
compatible ST7 $165. All hand units,
converters and descramblers sold
wholesale. 615-546-0836.

E2 BLUES, lost the serial number of your
BAB3XX convertor? We can help! Data
extraction and error code removeable.
Call 407-676-2530 for 24 hour voice mail.

POWER SUPPLIES. Wall adapters for
sale with mini plugs. Voltage good for
SA-3, TVT-3, TBI. If you change polarity
on mini plug, you can use them on FTB-3
and SB-3. 100% guaranteed, 100 pieces
$2.85. Call for pricing on smaller or larger
quantities. 718-262-0900, FAX 718-657-
4015.

SCIENTIFIC ATLANTA 8580, $175. Quick
board for 8600, 8580 70, 50, $40. 8500, $10.
313-701-5216.

*ALL BATTERY PACKS

SEND FOR
FREE CATALOG

DEALER INQUIRIES
WELCOME

CABLE TV

Descrambler Kits

ICOM
75 13.2v 1200 mah $54.00
8S 9.6v 1200 mah $52.00
BP7 13.2v 600 mah $59.00
SAISAT
BP827.2v@300 mah 12" $84.00 PB1 12v 1000 mah
BP83A 7.2v 750 mah CALL KNB4 7.2v 2200 mah
BP847.2v 1000 mah 3"  $40.00 PB67.2v @ 750 mah
BP85B 12v600 mah 3"  $69.00 PB7 7.2v 1500 mah
PB8 12v 800 mah

YAESU NOW AVAILABLE
FNB-2 @ 600 mah $19.00
FNB-4 12v @750 mah (4") $39.00 + ALIN 580 %
FNB-4A 12v 1000 mah  $55.00 C O
FNB-17 7.2v 600 mah $30.00 EBP-20N 7.2 800 mat
FNB-10S 7.2v 1000 mah  $42.00
FNB-12S 12v 600 mah $45.00
290 charger $65.00
(For FNB 17, 10S, 12S)

Write in 155 on Reader Service Card.

Write in 156 on Reader Service Card.

INSERTS

CALL FOR LOWEST PRICES

ALINCO 10N, 12N
AZDEN 3000, 4000

ICOM BP-2, 3, 5, 7, 8, 7S, 8S
KENWOOD PB-21, 21H,
REGENCY MT1000, HX1200

SANTEC 142, 144
STANDARD BP-1

TEMPO S-1, 2, 4, 5, BP-15, S-15

TEN TEC 2991, 2591
UNIDEN (BEARCAT)
YAESU 10S, 128, 17

REPLACEMENT

BATTERIES

(ALL NEW—MADE IN USA)

CAMCORDER
CANON
8mm 2000 mah $36.00
Digital A 1 $45.00
Jve
Type C $36.00
35 26 PANASONIC

! PVBP80/88 12v2.3amps*  $36.00
RCA/HITACHI/MINOLTA
Full size $42.00

$36.00

NP-77H @ 2400 mah $42.00
ALL BRANDS AVAILABLE

original Panasonic

GUARANTEED TO HAVE THE ADVERTISED CAPACITY

BATTERY-TECH, INC.

25 215 PLACE, BAYSIDE, N.Y. 11360 FAX 718-461-1978

3800-442-4275 — N.Y.S. 718-631-4275
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MASTERTECH ELECTRONICS 1-800-381-
4707. We are now offering Master Pro-
gram Files for 8570, 8580, 8590, 8600 SA
boxs in Pic or 40 pin, micro styles. Also,
DPV6,7 P105,61, SSO3A, SS07VIP. Call
for details and pricing. Please leave a
message with your number.

ZENITH Z-TAC compatible converter de-
scrambler (combo), has 288-02A micro-
processor, like ST1600/2600/3600/5000
series, works on all Zenith except PM-PZ-
PA system, decodes encrypted audio,
stereo, audiolvideo outputs (sorry, no
remote control). Ready to go, eliminates
“flashing,” $100 each, plus shipping,
money order or cash COD, 719-661-1659.

CABLE MODULES/Units: SC7-DPV 7xxx
units $215, Tocom compatible $9, Star 7
$18, Star 6 $9, Pioneer 40 pin $20, Pio-
neer-NO E4 $25, Zenith $8, Pioneer 63XX/
67XX $30; Pioneer 61XX units $225, 63XX
$245, Both with remotes. All master files
for sale $200. No CA sales. 1-800-
MODULE-0, Monday-Friday after 5pm,
Sat/sun anytime.

MEMORY DEVICES PROGRAMMED. We
will duplicate your ICs for $2.00 each.
EEPROMS, MICROs, etc. We carry a
complete inventory of hard-to-find ICs
Satisfaction guaranteed. Custom pro-
gramming services available. 10 years
experience. M/C, Visa, Discover, Mes-
sage/FAX 501-223-9406. Software, Inc.,
Box 23016, Little Rock, AR 72221.

OAK SIGMA 1/11/3D/PH2 schematic for
building Prom Programmer, instructions,
Prom Codes, to turn units into full service
mode for Testing purposes, $20. Pos-
tpaid, money order please. Surplus Elec-
tronics, POB 10009, Colorado Springs,
CO 80932.

Known the world over for their
superior reception and picture
quality, the Orbitron satellite dish
features an exclusive Spinclina-
tion mount, which allows decli-
nation to be set by rotating the
antenna to correct the latitude

Wherever
You
Live . ..

Satellite Television

OAK CH3 descramblers, found in ware-
house, like new condition, $50, 5 @ $45,
10 @ $40. Eagle converter, descrambler
(combo), wireless hand remote, works
with 6dB inband GSS systems $55, 5/$50,
10/$45. UPS COD CASH DELIVERED,
719-661-1659.

NOJ1i1g40

setting on the scale. Their
compact shipping cartons allow
these antennas to be shipped very
economically to any point in the
world. Let Orbitron help you
expand your viewing choices.

1514001 6.7 SX-7 Polar/Spin $45 (S&H) $259
1514002 8.3' SX-8.5 Polar/Spin 49 (S&H) 319
1514004 10.0' SX-10 Polar/Spin 63 (S&H) 449
1514005 11.7 SX-12 Polar/Spin 84 (S&H) 649
and many more...

Pico Peaker

You can now accurately aim your
satellite dish to receive all the satellites
using a tool the experts use. Whether
installing a new system, moving your dish,
or realigning your dish due to wind or frost,
he Pico Peaker will save you both time and
money. This unit can be used on any
receiver system with block down-converted
requencies between 400 and 1450 MHz. It

ill also eliminate the need for those
lexpensive service calls. The unit includes
leverything you need—even the cables. A
“must”for every satellite enthusiast.

900038 Pico Peaker

S&HS$5  $89.95

Superjack Actuators

Is your actuator no longer

lear? As the hardest working part
of your satellite system, the actu-
ator must move your dish from
 east to west across the entire
© satellite belt. Each time you
change satellites, your actuator
sends pulses to the receiver
~__telling the receiver when to stop
moving the dish. Most older
actuators sent only 10-16 pulses
for each inch of travel, which may
not be enough to stop the dish at
he maximum signal strength.

ZONT - N XN ®

with high resolution reed sensors
send 48 pulses per inch of arm
travel.So if your old actuator is
getting tired, let a new SuperJack
insure the finest picture possible.

18"arm 1019018 S&H $15 $89
24"arm 1019026 S&H $16 139

Today’s new heavy duty actuators |

’ doing its job because of wear and r

Ultra

an excellent choice.
4527009

All Major Credit Cards
Accepted

The UST 4600 sets a standard in value and
performance for home satellite receivers. This unit
features automatic satellite programming, 160 favorite
channels can be instantly recalled for easy access. All
160 can be changed or updated at any time. This IRD §
features a stereo processor, enabling you to tune both
left and right channels for a full stereo effect from over
100 radio stations found in satellite. The QuikTune
feature quickly optimizes the satellite picture for the
sharpest image. The 4600 offers other features
including IR/UHF remote, 55 satellite position memory
and direct satellite access. The versatility makes this

UST4600 S&H §22

1016 Frontier Drive, Fergus Falls, MN 56537 — Toll Free 800-334-6455
Mail in coupon or call today for the SKYVISION Satellite TV Product Catalog/Buyers :
Guide Delivered free to your mail box in U.S. and its possessions.

D Send Free Domestic Satellite TV Products Catalog
D Send International Satellite Catalog (For Int'l Catalog add $8.00 for S&H)

The Ultra is Uniden's newest, smallest fully-integrated C/KU
receiver ever. This unit includes the ability to control dish
movement and is ready for an optional internal program decoder.
The Ultra comes preprogrammed for 49 satellite positions and
allows you to add satellites as they are launched. Move directly to
the satellite by entering the abbreviation from the included infrared
remote control. Forty programmable favorite channels can be
accessed immediately from your easy chair. Run across
something you don't want your kids to see? Just touch a button
and eliminate that channel from their access. A complete variety
of color menus allow you to control everything from your remote
control. The Uniden Ultra is an ideal receiver to get you started in
Direct-To-Home Satellite TV.

4527008 Ultra S&H $22

$379.00

UST 4600

$499.00

The Uniden UST 4900 is one of the most sophisticated
satellite television receiver systems available today. This receiver
will open your home to the universe of satellite viewing and is
designed to be one of the most user-friendly IRDs available
anywhere. Sophisticated microcomputer technology brings in
crystal clear audio and video broadcasts with a minimum of user
effort. The UST 4900 front display features easy-to-read icons
that show you vital information including satellite, channel,
polarity, timer status, antenna position and much more. This
receiver is capable of storing the positions of the satellites, as
well as the tuning details for each channel. The picture-in-picture
feature allows you to view two video sources at the same time.
You can have it all, including advanced technology and lasting
quality, with the UST 4900.

4527010 UST4900 S&H $22

Skyvision Inc.’

! Name Phone( )
Address
City State Zip

Install A System, Upgrade & Repair Yourself And Save $$$$ |
1 ——

Call Toll Free 800-334-6455 ¢ International 1-218-739-5231 « Fax 218-739-4879
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Write in 64 on Reader Service Card.

WANTED TO buy: current models Pio-
neer 5000 and 6000 series, Tocom 5503
VIP 5507. SA 8500-321, 8550, 8570, 8580,
etc. Jerrold DBBB 7312, PR20C, 7322P,
DPV 5 212, 210 R3, etc. Call or fax.
718-262-0900, FAX 718-657-4015.

SCIENTIFIC ATLANTA, PIONEER AND
JERROLD COMPATIBLE DESCRAM-
BLERS. 1-PIECE, NON-BASEBAND. FRE-
QUENT BUYER AND VOLUME DIS-
COUNTS. NO CA ORDERS. ACME CA-
BLE PRODUCTS. 1-800-866-ACME.

BUYING SCIENTIFIC Atlanta 8600, 8580,
8550, 8500. Software available. SA, Pio-
neer. Will program your 8550, 8500 ea-
roms for $7.50. Cable security key gets
past collars $25. Add $5 shipping. No TX
sales. Send postal money order to: K.
Perry, PO Box 816, Leander, TX 78646-
0816. Phone: 512-259-4770.

DESCRAMBLE CABLE with simple cir-
cuit added to Radio Shack RF Modulator
part # 15-1273 and using cable ready VCR
as tuner instructions, $10. Telcom, Box
832-V, Brusly, LA 70719.

DESCRAMBLER. “SUPREME-7,” com-
patible with all Jerrold models except
BB-CFT, Ch-3 output, dynamic switching
between three levels of sync suppression
and two modes, ignores camouflage sig-
nals, $60 each (any quantity), money
order please. Surplus Electronics, POB
10009, Colorado Springs, CO 80932.

FOR SALE: Jerrold DSE 1000 encoder
with frequency agile modulator, excel-
lent condition, great for testing and
repairing Trimode and S/A converters
and descramblers. $2,000 or best of-
fer. Call 1-800-GO-CABLE.

FUSES BLOWN? Lose your program?
Gal.Palce tool, directly READS many
fuse maps, even if SECURITY FUSE IS
BLOWN! Even verifies readings! Has
other normal programming functions,
$1,495. We will read fuse maps for rea-
sonable fee. Send complete details with
SASE return envelope, POB 10009, Color-
ado Springs, CO 80932.

AMPLIFIED 4 SET COUPLER. Boosts
(isolates input-outputs) VHF, FM, TV sig-
nals (50-550 MHz), drives any combina-
tion of one to four TVs, VCRs, FM sets,
etc. (3dB gain per channel). Specially
manufactured, properly distributes one
signal source for the whole house with-
out creating input signal losses, isolates
input & long cable runs. Amplifier in-
cludes 3 ea. terminating resistors, 1 ea. 3
ft. coax line & instructions. Operation 117
VAC, 60Hz. Price MD-PH-1 $15.95 ea.
(S&H $3.50 to 5 Ibs. Priority Mail). CATA-
LOG FREE, includes detailed MD-PH-1
applications & instructions. CALL 702-
642-0325. LESS BUSTER’S ELECTRON-
ICS, 2039 Civic Center Drive #176A, N.
Las Vegas, NV 89030.

WIRELESS CABLE dipole/feedhorn w/
built in cable ready downconverter and
power supply $125. About half price. 36
channels. 30dB gain “stinger” type. 512-
259-4770. 10AM-6PM CST.

CABLE HACKERS BIBLES VOLUME 1.
275 pages covering all aspects of most
cable systems. Schematics, fixes, theory
and more. VOLUME 2. All new informa-
tion including software. $44.45 each. Cat-
alog $3. VISAIMC 602-782-2316/fax 602-
343-2141. TELECODE, Box 6426-NV, Yu-
ma, AZ 85366-6426.




EMI can be described as a buzzing or
grinding sound that varies in intensity.
Almost any device that contains electronic
components will be vulnerable to EMI.
Older telephone instruments contained
mostly passive components, with just a few
non-linear elements. However, newer
designs include operational amplifiers and
electronic filters that improve the volume
level of both normal and interfering signals.

EMI nearly always coincides with the
use of an electrical appliance or device in
your home/business. EMI is caused by
electrostatic and electromagnetic fields
induced or radiated from a variety of items
such as vacuum cleaners, computers, word
processors, lamp ballasts, light dimmers,
electric motors and controls, neon lamp
power supplies, power tools, electronic air
cleaners, and similar devices used around
the home. All the items listed above can
and do cause varying levels of EMI.

Our previous discussions of noise
highlighted the need to document
times/dates of trouble occurrences. This is
true for EMI, also. Sources of EMI are eas-
ily determined because they are usually
within your own home/business.
Troubleshooting begins with a common

turn off the offending appliance
while using the phone. However,
this is not very practical, and
reminds me of the man who went
to the doctor complaining, "It only
hurts when I do this," at which
point the doctor replies, "Well,
don't do that!" Scheduling time
for corrective action will eliminate
the need for emergency repairs.
When cordless phones first
became popular, users often com-
plained of noises caused by EMI.
Newer models are improved and
allow several channels to be
selected for clear reception.
However, since cordless phones
are two-way radio systems, clarity
can be influenced by installation
methods. Locating the base unit
close to high intensity EMI/RFI
items such as computer mon-
itors and television sets
will cause noisy recep-
tion. Proximity to
fluorescent
lights and
desk-
t op
power
supplies will also
diminish signal quality.
The answer for reducing
EMI on cordless phones is
to move the base unit to sev-
eral locations in the home,
searching for the area of least
conflict (electrically). Also, make
note of areas where the receiver unit
becomes noisy.
Corded
phones are also
susceptible ~ to
EMI from nearby
electronics.
Modern instru-
ments are
designed  with
various amplifier
and signalling cir-
cuits. These designs often accept high lev-
els of EMI. When testing the unit for EMI,
wrap the base, cord, and handset in alu-
minum foil and place a normal call. During
the conversation, remove the foil and
determine if the noise level changes. If the
foil clears the noise, the instrument is pick-
ing up the interference from free air recep-
tion. However, if the noise level does not

MAX

N

\Q

CURRENT ™.___

VOLTAGE

sense review of appliances in use during
times of interference.

Once the offending unit has been
identified, we can diagnose the reason for
the interference. The obvious answer is to
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phone via the IW and cords, or another
instrument is allowing the interference. As
we learned with RFI, remove all CPE from
the line while conducting initial tests for

decrease, the EMI is being delivered to the

EMI. This will help determine if
the noise signal is carried by the
IWs.

EMI problems that are
traced to the IW are caused by
poor design of the installation.
IWs are not shielded from EMI,
and should not be installed with-
in 16 inches of the noise sources
listed above. In most cases, main-
tain a minimum of 24 inches of
separation. However, 16
inches will suffice for
enclosed runs where
the electrical
wiring is fas-
tened to
the

opposite wall stud. When installing with
less than 24 inch separation, add several
twists to the entire IW for the length of the
exposure. Do not allow IWs to lay across
the top of fluorescent light fixtures. This is
a common problem for offices with
drop/suspended ceilings.

If working in an industrial setting, do
not locate the IW near electrical conduits
serving heavy machinery. Avoid the temp-
tation to fasten wiring along conduit runs.
Thin-wall conduit does not offer the EMI
shielding effect offered by threaded con-
duits. However, even small amounts of
EMI leakage along the IW can reduce the
signal-to-noise ratio to levels that produce
audible interference. While this can be a
nuisance for voice conversation, it can lead
to errors in modem data
transmission/reception.

Shielded wiring can reduce or elimi-
nate the effect of EMI on voice/data com-
munications. This can be an expensive
solution, so inspection of existing wiring
can save money. Also, shield quality varies
widely. Select a cable that has layered
shield, such as aluminum wrap covered in
basket-weave/braided wiring. Inexpensive
shielded cable has a loose weave shield
conductor that is very "leaky" to electrical
signals. Re-routing IWs from noise sources
will clear many EMI troubles. If shielded
wiring is employed, be sure it is a type
intended for telephone service and is of the
"twisted pair" design we learned about last
month. Ground the shield at both ends of
the cable, using an approved ground as
directed by the National Electric Code (and

Inside Wire Maintenance

Part 3

local codes). The use of special wiring
types should be approved by local codes
and must conform to any fire/safety regu-
lations. Consult your electrical supplier for
details. As a rule, grounding the shield at a
single end will reduce interference from
noise signals. However, for long runs of
cabling, this also creates a safety hazard as
illustrated in Figure A. As with any circuit,
the point of highest current is also the
point of lowest voltage. Conversely, the
point of lowest current is the point of high-
est voltage. For short (<200) cable runs,
the result is minimal. However, for lengths
of over 200", induced currents can present
a harmful concern to the safety of the
worker. This is especially true for cables
that are extended to other facilities such as
those found in a campus arrangement.

Our first consideration is for the safe-
ty of users and technicians. Noise is a sec-
ondary factor that must be dealt with in a
manner that does not create a more seri-
ous problem.

EMI troubleshooting methods closely
compare to those outlined for RFI, and
should begin with a removal of all CPE at
the NID. Connecting a test phone or "butt-
in" (discussed in the Jan. 95 issue), place a
test call or revert on the line. "Reverting" is
a process for calling your own line and
may be accomplished by simply dialing
your own directory number (DN). After
receiving a busy signal or recorded
announcement, hang up the phone. The
line will ring back and you may answer as
if a normal call was received. You may get
another recorded announcement, but the
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line will become quiet. Some telephone
switching systems require special codes to
revert a line. If dialing your own number
does not result in a reverted call, consult
your telephone directory for instructions.

Once you have established a quiet line
termination, connect each IW one at a
time, while listening for the interfering sig-
nal. You will determine that a single IW is
exposed to the noise source, and is back-
feeding the signal to other IWs.

Again, re-routing the IW is the best
way to eliminate interference. Causes and
cures for EMI are very similar to remedies
for RFI. Think of EMI as low frequency
RFI. Be sure to thoroughly test any tele-
phone instrument that uses internal/exter-
nal AC power. Leaky (magnetic fields)
transformers or faulty filtering capacitors
can cause EMI internally to the unit. Keep
telephone line cords separated from power
cords and don't fasten or tape telephone
cords to power extension cords. Do not
allow cords to become a tangled mess —
keep them neat and separate.

Most end users test for noise by listen-
ing carefully while calling another line (or
reverting). While the human ear can be a
good troubleshooting tool, it's difficult to
produce quantifiable results by just listen-
ing for noise. Like any other signal, noise
can be detected and measured as an elec-
trical quantity. However, since noise can
have infinite bandwidth, special rules must
be followed to produce accurate results.

Telephone signal and noise levels are
specified in terms of power. Therefore,
voltage measurements must be calibrated
to read the RMS value. When measuring
single frequency signals, an average
responding meter can be calibrated to read
the RMS value of a sinewave, and will pro-
duce satisfactory results. However, noise
signals may contain multiple frequencies
and a variety of waveforms. We need a
compromise between peak and average
response for accurate signal measure-
ments. The quasi-RMS detector retains the
simplicity of common rectifying circuits,
and has a response which closely approxi-

mates true RMS for
white noise and most
likely occurring wave-
forms. These signals
should be measured
in real-time, during an
actual call.

Telco technicians
conduct noise mea-
surements  during
installation and rou-
tine maintenance pro-
cedures. For many
years, noise measur-
ing sets were large,
bulky units that were
not considered
portable. In the early
1970s Wilcom
Instruments  began
producing a line of
portable,  battery-
powered test sets.
The T136b model
became the standard
test instrument for
thousands of telco
installer/repairman.
(See Figure 1.) This
unit offered multiple
test functions and was
a compact design.
Through the 1970s,
the unit received sev-
eral revisions for
increased current
measurements,
impedance modifica-
tions, and added func-
tions. Throughout the
1980s (and since), the
T136BGMZ has
replaced all previous
models as the pre-
ferred unit. We will
examine how this test
set satisfies all the
requirements for con-
ducting basic noise
tests on the local
loop, including IWs
and CPE.
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The T136BGMZ is a small, compact,
portable unit that can perform a variety of
test functions from the NID or other loca-
tions. Test leads provide for connections to
tip, ring, and ground conductors. Tip and
ring are the two telephone line conductors
serving your location. Our previous discus-
sion on twisted pair cables (and IWs) noted
that these two conductors are twisted
together to form a mated pair, and can be
jacketed with other pairs. Therefore, a
three pair IW will contain three tip con-
ductors, and three ring conductors. Test
measurements must be conducted by
accessing the tip and ring conductors for
each line. Connecting across the tip of a
given line, and the ring a second line will
produce inaccurate readings. Note the dial
access posts on the front of the T136.
This offers a connecting point for a "butt-
in" linesman test set or test phone. Once
connected, a test number can be dialed
(such as reverting on line), and the T136
will "hold" up the line during testing
sequences.

As we continue our discussion of
noise measurements, let's examine the
actual circuitry that allows real-time test-
ing. Figure 2 is a schematic of the
T136BGMZ and illustrates contacts for six-
function switch settings. The set is
designed to measure current and tone sig-
nal losses, as well as metallic and common
mode noise. We will explore the noise
measuring circuits now and discuss other
test functions in our next article.

For review, noise signals are
expressed in terms of power. communica-
tions channels are tested for signal power
delivered to the customer by transmitting a
test tone at the input, while measuring sig-
nal power at the circuit output. In telecom-
munications, the circuit input is the telco
serving the CO (central office) or remote.
The output is the NID, located at the cus-
tomer location. Without knowing the Input
power, the output reading is useless. For
example, a reading of -5dB does not indi-
cate a loss or gain of signal, since the input
could be higher or lower than -5dB.
Therefore, a standard was adopted by
imposing 1mW (milli-Watt) of power across
an impedance of 600 ohms. This level is
called 0dBm. All test signals are transmit-
ted (unless otherwise stated) at a level of
0dBm. Therefore, an output reading of -
5dB is expressed as -5dBm, indicating a
signal power loss of 5dB. Noise readings
are very small when compared to test tone
measurements, in the area of -70dBm to -
90dBm. These numbers are somewhat
cumbersome, and a noise reference was

Daniel B. Levels has enjoyed a
20 year career with two telephone
companies. As technical support
engineer, he provides training and
assistance to technicians, engi-
neers, and manufacturers. His tech-
nical writings are intended to
"express, not impress," allowing a
wide range of readers to under-
stand difficult subjects. He has
published a book entitled "Tech
Notes from a Telephone Engineer,"
a 125 page, large-format book cov-
ering all aspects of home and
office telephone repair, including
fax and PC modem troubles.
Enjoyed by thousands, the book
contains actual case studies and
over 50 illustrations and charts.
The book is available for $18.95 +
$3.50 S&H by check or money order
to: db levels, P.O. Box 1125,
Tallevast, FL 34270-1125. The
author may also be reached at
SBMFI11F@PRODIGY.COM.




established at -90dBm. Therefore, -90dBm
is 0dBrn, where m denotes dB at reference
noise level. (See Figure 3.) Conversely,
+90dBrn equals 0dBm, and +20dBrn
equals -70dBm, etc. Most noise signals on
a telephone line measure between 0dBrn
and +30dBrn. There is no need to measure
levels below 0dBm, so there will be no -
dBrn measurements, such as - 3dBm, etc.
Since all noise measurements are
expressed as positive numbers, we will
drop the + symbol from the reading, as it is
always implied.

The human ear is sensitive to a wide
range of frequencies, generally 20Hz-
20KHz. While younger listeners can easily
detect signals above 16KHz, those of
increased maturity may be unable to hear
above 10-12KHz. The frequency response
of the ear is not flat, and can be expressed
as a curve when testing the annoyance (or
interfering) effect of various frequencies (as
compared to 1,000Hz) during a voice tele-
phone call. In other words, when listening
to a variety of low and high frequency
tones, at what amplitude level do they

1,000Hz. The average person hears best
when the received signal is near 1,000Hz,
and noise is maximum when the frequency
of the noise is near 1,000Hz. At a fre-
quency of 200Hz, a signal of a given power
is 25dB less disturbing than a 1,000Hz sig-
nal of the same amplitude. This character-
istic response is also duplicated as a filter in
every telephone instrument. Since we
desire to measure noise signals that inter-
fere with voice communications, we must
conduct measurements with a test set
which approximates the C message filter.
The T136 contains a C message filter for
noise measurements. Therefore, our noise
measurements are actually expressed in
dBrnc, meaning decibels above reference
noise, C message weighting (filtering).
The previous information is intended
to be a primer that will allow meaningful
interpretation of noise measurements.
Noise measuring sets are available from a
number of manufacturers and belong to a
class of instruments called TIMS (transmis-
sion impairment measuring sets). While
most TIMS can be purchased for $2,000-

Figure 5A — Noise Reading with CPE Removed

Figure 5B — Noise Reading with CPE Connected

become as annoying as a given level of
1,000Hz tone? The quantified average
response to this hypothesis was presented
as the industry standard "C message"
response curve. (See Figure 4.) Notice that
the curve assigns a 0dB reference to

$2,500, the T136 was designed for mass
market (technicians) prices of around
$250-$350. These units are still available
from Plantronics/Wilcom with excellent
factory  support/service.  Jan-Tech
Communications — 5577 S.E. Hwy 31,

0

N

db RELATIVE TO THE VALUE AT 1000 Mz
[

Arcadia, FL 33821; phone 1-800-922-
1959 — is your best source for used/sur-
plus T136s (or other telco test equipment).
Normal used price is $150.00, but the
manager is offering a 15% discount for
Nuts & Volts subscribers (includes warran-
ty). If you are serious about IW mainte-
nance, you can't live without one.

Let's continue our discussion by con-
ducting sample noise tests on a working
telephone line. Accessing the NID, discon-
nect all CPE by removing the RJ plug.
Place a Harris-Dracon 10210-000 test fix-
ture into the jack. (See Figure 5A.) This
test fixture is similar to the unit pictured in
the Jan. "95 installment of this series, only
this model contains its own RJ jack for
"pass through" monitoring. With the test
fixture installed and all CPE disconnected,
connect the T136 meter by placing yellow
lead to ground, green lead to test fixture tab
"G," and red lead to test fixture tab "R."
Connect a "butt-in" or test phone to the
"dial" access posts on the front of the
T136. If your test phone is not equipped
with alligator clips, construct a test fixture
by connecting two RJ11 jacks back-to-
back, as shown in Figure 6.

Rotate the T136 Function switch to
"dial & batt test," and revert on line. Once
the line rings back and has been answered
(by you), move the function switch to the
"CKT noise" position and depress "push to
meas" button. Observe the meter reading
on the second scale from bottom, labeled
"CKT Noise. Continue to depress meas.
button for several minutes, looking for
noise "spikes" or variations in the reading.
If the noise reading is above 30dBrm with
all CPE removed, contact telco repair.

If readings are 0dBrmn-20dBm, con-
nect CPE by plugging CPE feed RJ plug
into the end of the test fixture. (See Figure
5B.) Readings may now be obtained with
all CPE connected to line. In our example,
Figure 5A indicates a noise reading of
10dBrnc with CPE removed. When CPE is
connected, reading jumps to 31 dBrmc,
indicating trouble in wiring, jacks, or
instruments. The "push to meas" button
has been internally shorted for these pho-
tographs. Continue to observe readings,
again looking for spikes or swinging mea-
surements. If noise increases with CPE
connected, begin removing CPE units one
at a time, while observing the noise meter.
Once defective/improperly installed IWs or
instruments have been removed from the
line, reconnect all other CPE while observ-
ing measurements. This test will help
locate any EMI caused by CPE wiring or
instruments.

. Continue noise investigation by
restoring NID, moving the T136 to all jack
locations in your home/business. Conduct
noise measurements at all jack locations
with CPE connected and disconnected,
looking for changes in meter readings. Do
not lift the receiver on any telephone dur-
ing the measurement, because the normal
voice signal will look like noise to the
T136. If you desire to verify this, lift a
receiver during test, using care not to "peg"
the needle on the T136. Remember that
the T136 is very sensitive to all signals
while set to "CKT Noise" position. Also, be
sure the line is reverted before switching
the function knob from "dial" to "CKT
noise" position. This test method will also
locate IWs with series faults, as described
in the January article. Now let's consider
how the T136 actually measures noise sig-
nals. (See Figure 2.) While connected to
the telephone line, and function switch is
set to "dial & batt test," notice that the dial
posts are across tip and ring. In any posi-
tion other than "dial" or "current" measure-
ment settings, a 180ohm coil is bridged
across the line, which maintains a "hold"
current without affecting the signal mea-
surements. Circuit noise is the noise actu-
ally heard by the user and is measured
across the line (differential mode).
Therefore, the measurement is not refer-

enced to ground.

The noise signal is coupled to trans-
former T1 through two 50 micro-Farad
capacitors, shunted by a resistance of
8060hms. Notice the secondary winding is
connected to ground with an effective

Future installments of this
series include a lesson on the
use of fiber optics in commu-
nications. To provide a better
understanding of these tutori-
als, it will be helpful for you to
acquire a 50/100 power micro-

scope (or magnifying glass)
and a section of fiber. The
author has purchased sample
lengths of optical fiber and
prepared them for viewinf. To
receive a 12-inch, single
mode/125 micron prepared
optical fiber, send $1.00 and
(business size) self-addressed,
stamped envelope to:
db levels, P.O. Box 1125,
Tallevast, FL 34270-1125.
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serving CO.
Prior to the
1980s, telcos
merely extend-
ed large cables
to these areas,
with capability

Insfall Scvews

thrv cover fov
test clip access

Telephone Line
cord (.J_/RJ P/ug

Figure 6A — Homemae Test Adapr

for serving up
to 3,000
customers.
However,
installing large
cables was not

A5
7%

<

always practical,
and "pair gain"
systems became
the preferred
method for serv-
ing these areas.
Pair gain allows
a concentration
of customer
lines to be

bridge resistance of 10Kohms. The parallel
combination of 806 and 10Kohms equates
to an input impedance of 7350hms. The
telco uses two types of line to serve your
location. One has an impedance of
9000hms, the other 600ohms. The input
impedance of 7350hms allows the T136 to
measure signals on either type of line with-
out significant error. Following the unity
turns ratio input transformer is a divider
chain which allows for "+10dB," "+20dB"
range extension. Normal signal flow is
picked off at terminal E9 and connected to
C6 via terminal E12. Integrated amplifier
U1B is a two-pole, high-pass filter, fol-

the quasi-RMS detector
section of U4A, U5,
and U4B. U5 is a pre-
cision diode, delivering

Standord RI-1l Jucks

Fasten bacK-to back
when wired

served by fewer
cable pairs.
Prior to pair
gain  devices,
lines were con-
ditioned by
adding lumped
inductances

current to the inverting
input of U4B through
R38 and R39. This current is propomonal
to the instantaneous absolute value of the
voltage at C14. The current is amplified by
U4B and delivered across the movement
and ground via R40, R41.

If C16 were omitted, the meter would
be average responding. If placed at the
cathode of D3, voltage would rise to follow
peaks, discharging more slowly through

“Figure 6B — Homemade Test Fixture

(called "load
coils"). The load

devices. Some of you have judged that I
never fault the telco for any troubles you
may experience. On the contrary, there are
a number of noise types that cannot be
controlled by the end user. Telcos employ
special crews for noise mitigation efforts,
and conduct joint noise reduction pro-
grams with area power companies. So far,
we have only examined noise problems

over which you have
direct control and
responsibility. Before
we move onto other
subjects in telephony,
we must review
another type of noise
that is very annoying
to end users.

PI (power line inter-
ference) has been
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A around since day one

; of the telephone
A business. Millions of

dollars have been
spent to train techni-
cians, correct plant
design, and install
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C= Copper cable
F

= Fiber OFT'c Cable

protective devices to
alleviate this trouble-
some  complaint.
Complicating  the
matter are changes
in loads on power
lines, causing tele-
phones to become
noisy only under cer-
tain conditions. Once
a fix has been deter-
mined, the load
changes again, send-
ing you back to the
drawing board.
However, this is a
science that has pro-
duced well-defined

lowed by two two-pole, low-pass sections
(U2A & U2B). Finally, U3 is a passive
response shaping amp with adjustable out-
put for calibrating the circuit. These four
sections perform C message weighting to
noise signals, and are passed onto amplifi-
er U4A. The 1,000Hz gain of the C mes-
sage section and amplifier U4A is pre-set
for a gain of 4000. This signal is passed to
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R40, R41. For this reason, the ratio of
R40, R41 was carefully chosen by the
designer to provide the best response for a
wide variety of waveforms.

Over the last three months, we have
discussed troubleshooting methods and
corrective measures to eliminate noise
caused by problems within the scope of
your CPE wiring, jacks, instruments, and

practices for investi-
gations. The following information will
help you learn how CPE can be the cause,
but not the source of PI.

The telco CO is usually located in the
approximate geographical center of a
majority of the customers it serves. This
was especially true in the 1950s-1970s,
however, urban sprawl has caused residen-
tial sub-divisions to pop up miles from the

coils were mstalled at measured points
along the cable route to offset capacitive
reactance associated with long cable runs.
Load coils reduced usable bandwidth and
restricted service offerings. Cable runs
were usually installed in the same right-of-
way as power lines, where exposure
became a catalyst for PI.

Throughout the 1980s and this
decade, a new design has reduced PI
caused by exposure to long runs beneath
power lines. Telcos routinely extend fiber
optic cables to sub-divisions, installing
remote units to serve hundreds (or thou-
sands) of customers. In many cases, this
arrangement actually removes racks of
switching equipment from the serving CO
and installs them into a building, under-
ground vault, or above ground enclosure
located at or near the new sub-division.
This reduces the amount of copper cables,
and allows customers improved service and
access to advanced features. With the
reduced runs of copper comes a reduction
in noise complaints caused by PL
However, some areas still experience inter-
ference, and the fiber-fed remote will not
correct problems caused by the "last mile"
of cable.

The degree of power line interference
is affected by three factors: 1) power influ-
ence; 2) coupling; and 3) susceptibility.
The telco has no control over power influ-
ence, which is the amount and frequency
of energy emitted by the power system into
the environment. Power influence is a mea-
sure of the induced voltage appearing on
nearby metallic conductors, such as tele-
phone cables. (See Figure 8.) This causes a
longitudinal current flow along the cable
pairs which must be canceled, or it will
become audible (depending on the interfer-

Have a telephone problem that
can't be solved?

If you are in the middle of a bad
experience, drop us a note at Nuts &
Volts. Daniel Levels will analyze your
trouble, offering suggestions for test

procedures and corrective action.
Send your questions to
Nuts & Volts, Dept. db, 430
Princeland Court, Corona, CA 91719.
Questions will be answered in
the next available issue.



ing frequency). Inductive interference can
also cause mechanical failures in electronic
equipment, such as PBXs, modems, and key
systems. Balance of power line phase cur-
rents has a profound effect on this problem.
When phase currents are balanced, little cur-
rent flows in the neutral. However, heavy
loading -on any phase conductor causes sig-
nificant current to flow in the neutral, and
also through the earth. This is called ground
return current. When phases are unbal-
anced, the magnetic field about the phase
conductor is also out of balance with other
magnetic phase fields. The uncanceled field
cuts across the telephone cable, inducing a
current as the field expands and collapses. In
a perfectly balanced cable, there would be no
adverse effect, however, there are no perfect
realities.

Coupling can be affected by bonding
and shielding practices of the telco, and
most low-frequency induction problems
can be corrected by a thorough investiga-
tion and test plan for shield effectiveness.
One open cable sheath bond can cause
inductive noise in an entire cable. In some
cases a single open shield connection has
caused an entire remote system to become
noisy. The telco has direct control over per-

for power influence is much higher than for
circuit noise. Longitudinal currents are more
significant in terms of power than those of
transverse mode orientation. Typical read-
ings are from 65dBrnc-75dBrnc, rather than
the 5dBrnc-10dBrnc of circuit noise.
Remember, circuit noise measurements rep-
resent noise caused by longitudinal currents
that are not canceled or attenuated by prop-
er circuit balance, while Pl readings directly
quantify the entire longitudinal currents.

Pl measurements are acquired in the
same manner as described for CKT noise.
After completing the CKT noise reading,
rotate the T136 function knob to the
"PWR INF" setting and depress "push to
meas" button. Record readings for both
measurements, comparing results with
tests with/without CPE connected.

The telephone circuit (line) balance
can be determined by subtracting the CKT
noise reading from the power influence
reading. For example, a Pl reading of
65dBrnc and CKT noise measurement of
5dBrnc yields a balance of (65-5) =60dB.
The target for balance is 60dB or above. A
balance of 50-60dB is good, 40-50dB is
fair, and anything less than 40dB is poor.
The higher the balance, the higher amount
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formance of shielding/bonding and
grounding issues.

Susceptibility is the measure of how
well balanced a circuit is before becoming
adversely affected by an induced longitudi-
nal current. A longitudinal current is a cur-
rent that flows along a cable pair with
respect to ground (common mode).
Common mode signals can be measured
with the T136. If the pair is well balanced,
the currents cancel and no noise is heard.
However, if the pair is unbalanced (even a
little), noise will become audible and can be
effectively measured and quantified. (See
Figure 9.) This metallic (transverse mode)
signal is the measurement we described as
"CKT noise." Therefore, both signal types
can be measured with the T136 test meter.

The circuit design for Pl measurement
is the same as with CKT noise with a
major difference in the input section. (See
Figure 2.) For Pl testing, the tip and ring
conductors are each in series with a
100Kohm resistance, shunted together and
fed through capacitor C3 to the secondary
side of T1. The signal is imposed across
60.40ohms and ground, which is coupled
with the 50Kohm (effective 100K/2) to
form a voltage divider.

As the signal passes through the sec-
ondary winding, the primary acts as a
7350hm termination. From this point, the
signal follows the same convention as with
CKT noise measurements. Notice the scale

of inductive currents can be tolerated with-
out interference.

Unbalanced equipment provides a
path to ground for longitudinal currents.
Early models of answering machines had
ring detectors triggering to ground, creat-

ing a slight unbalance condition.
Remember that a path to ground invites
current flow into your equipment, which
may not be designed to handle the power.

Telcos can maintain balance by reduc-
ing bridged taps (multiple appearances of a
pair in different cable sheaths) and repair-
ing series and shunt faults in other con-
ductors. Well balanced cables can with-
stand higher amounts of Pl and even make
up for poor shielding. However, all para-
meters must be dealt with effectively.

Another method for determining the
degree of balance is to measure the AC sig-
nal voltage with a VOM. While this is not
a very accurate method for noise investiga-
tions, it will give you a clue about the
severity of the problem. Remove all CPE at
the NID, connecting one lead of a VOM to
ground. Measuring for AC Volts, set the
multiplier at a high setting, stepping down
to reasonable range after connection. This
will keep from pegging the needle.

Using the Harris-Dracon test plug (or
equivalent), touch the free meter lead to the
tip side of the line. (See Figure 10.) Record
the voltage measurement, repeating the
procedure for the tip side of the line. Next,

measure across tip and ring for any
metallic voltage. Be sure the VOM is
in "AV volts" mode. Most VOMs
pass a meter lead through a block-
ing capacitor in AC mode, removing
any DC component from the mea-
surement. Remember there is nearly
50VDC on the ring conductor, so be
sure your meter removes this DC
component from the reading.

Most lines will measure just a few
millivolts of common mode voltage
with little or no metallic signal.
Lines with moderate Pl will mea-
sure several volts to ground, and will
not see much metallic if well bal-
anced. Severe Pl will provide read-
ings of 15-35 volts to ground, yet
measure little metallic voltage if the
line is well balanced.

However, if unbalanced, several
volts may be measurable across tip
and ring, resulting in power line
hum. Certain circuit elements, such
as PBX and key system line cards,
will often fail to operate with more than 10
volts AC (to ground) present on the line.

Again, while most PI troubles can be cor-
rected by the telco, you are responsible for
maintaining a balanced termination and
may be the cause, but not the source of PI.

The previous discussion should con-
vince you to maintain balance in your CPE.
Since CPE is considered part of the circuit,
balance can be affected by equipment con-
nected to the line. For this reason, T136
readings for CKT noise and PI should be
conducted with CPE both removed and
connected.

In some instances, readings will be
acceptable with CPE removed, but degrade
severely when CPE is reconnected. This
can be especially true for home-brew pro-
jects that do not consider the effect of
balance.

If the telco cannot reduce or eliminate
common mode voltages from your line,
contact SNC Manufacturing Co., Inc. (101
Waukau Ave., Oshkosh, WI 54901; 414-
231-7370) for information on their 30L &
70L series noise chokes. These are tuned,
RF sealed dual chokes and can be installed
at the NID to improve balance at power
line frequencies. They are very effective at
creating a high series impedance for noise
signals, while causing no effect on perfor-
mance of normal telephone line sig-
nalling/functionality.

Next month, we will look at the
remaining functions of the T136 for mea-
surement of insertion loss and operating
currents. NV
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EZ-EP DEVICE PROGRAMMER

- $149.95

EP-SOIC28

EP-55 (8755)
EP-PLCC32

INEXPENSIVE - Best programmer under $200.
PORTABLE - Attaches to PC parallel port.
FAST - Programs 27C010 in 23 seconds.

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.

SERVICE -
voice. 30 day money back guarantee.

ADAPTERS for additional devices are available.
EP-51 (8751,C51) $39.95

EP-11 (68HC11) $59.95

Information and software updates via BBS or

EP-PIC (16C5x,71,84) $49.95
EP-SEE (24xx,93xx Serial EE) $34.95
EP-16 (16bit EPROMS) $49.95
EP-49 (8741,42,48,49) $49.95
EP-PEEL(18v8,20g10,22v10)  $59.95

$40.95

$39.95
$49.95

M2L ELECTRONICS
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

310/837-7818
Voice: 9AM - 1PM M-S
BBS/FAX: other hours

Write in 129 on Reader Service Card.

[#110 CABLE TV cont. gl

OAK SIGMA | converter descrambler
schematic $15; Oak Sigma STV /Il sche-
matic $15; Jerrold Starcom-5 compatible
XT5-211 baseband schematic $10; Star-
com-7 compatible DPV7212 schematic
$10; Starcom-7 compatible DPBB/M1 ba-
seband schematic $20; Money order
please. Surplus Electronics, POB 10009,
Colorado Springs, CO 80932-1009.

E2 BLUES, lost the serial number of your
BAB3XX convertor? We can help! Data
extraction and error code removeable.
Call 407-676-2530 for 24 hour voice mail.

STAR 7 Baseband DPBB-7212 $250, DPV-
7212 $225, Star 6 Baseband DPBB-212
$225. Min. 10. Call, 212-978-3535. NO
NEW YORK SALES.

350 STANDARD components 20/40, 20/
32, 22CH set top tuners, channel agile,
output agile, new in boxes. All for $5
each, 2000 RCA gated sync decoder
modules, oak stuff N-12s, E-13s, M35-Bs
some with auto on/off. Call 216-854-4994
before 10pm eastern.

SCIENTIFIC ATLANTA 8536 $100
shipped, Call 419-675-5281 after 5:00 EST.

EDUCATIONAL KITS FOR DPV7, DPBB-
R1 $15, DPV5, 5503, 5507 $5, Zenith
Z-test-3 $8, SA8550 thru 8600 $25, 28-pin
stackable sockets for DPV7 kits $1.75.
Complete units cheap! COD only! 818-
578-8449.

R2 BLOWOUT! Test modules compatible
with R2, V5, CFT, RF and more. No
battery cut, boots, fixes the dead. Works
where others fail, HRC/STD and channel
3/4 output selectable $25. FSK kits $80.
Software upgrades for RFT-1's $50
(makes them work on all channels.) MY-
CAL LABS, 707-763-7939.

HAMLIN DESCRAMBLERS, (compatible),
MLD-1200 Channel 3 units, checked and
working, plus shipping costs, $35 each.
PONDEROSA, 719-661-1659.

BUYING JERROLD Digital Cable Radio
mod. DCR 4000 with Maestro remote. Tel:
609-646-3993.

BETTER DESCRAMBLER now possible.
New universal descrambler upgrade kit
improves all; M&G, Northeast, Mystical,
etc. Basic kit $19.95 US. Free info. Robert
Snow, PO 22048, Lansdowne, St. John,
Canada E2K 4T7.

JERROLD COMPATIBLE, DPV7, DPBB
$15, DPV5, DP5 $10, R2/V5CFT $35,
SA8600, 8590, 8580, 8570, 40 pin $25. Call
1-800-787-5001, min 5 per order.

CONVERTER DESCRAMBLER combina-
tion units in full test mode w/remote.
Jerrold compatible, Scientific Atlanta
8580, Zenith Z-TAC, (brand new) 6 mo.
warranty only $199 ea. Includes S&H
(quantity discount). C.M.A., 236 West
Portal Avenue, Suite 830, San Francisco,
CA 94127, Checks or COD.

WHOLESALE DEALERS WANTED.
SCIENTIFIC ATLANTA, JERROLD
COMPATIBLES, KITS, ETC. CALL
FOR LOWEST PRICES. 615-546-0836.

CBTV CONVERTERS: Compatible with
Jerrold: 400 + 450-DIC: $59, DP5: $115,
JSX-DIC: $19, SB-3: $19, Steath-1000: $49,
MLD-$12, M-80: $69, Pio-green: $69, SA-3:
$49. Call for low-cost, plain. 60-channels
only: $29, minimum 10 lots. 1-Year War-
ranty. For dealers only: 405-634-3338.

TEST KITS AT A DISCOUNT. CLEAR-
ANCE SALE. ZENITH ZL1, ZF1, ZZ Chip,
your choice $6 each. PIONEER 5XXX and
61XX, E2, E3, E4 and ES5 error code clear
and test $15 each. All kits are strictly for
testing purposes only. No Florida sales.
24 hour voice order line 407-952-5064.

UNIVERSAL BASEBAND Impulse 7000
DPBB-7XXX channel 3 (compatible all BB
mode). Have make & model number
ready. $250 each, minimum 10 units.
(Guarantee work in critical area.) 212-978-
3535. No NY sales.

UNIVERSAL DESCRAMBLER. Unscram-
ble signals using your VCR as the tuner.
Works with virtually any system, this is
the only one you need. Declare cable box
independence! $129.95 + $5 S&H. VISA/
MC. ELECTROMAN, Box 24474, New
Orleans, LA 70184. 504-482-3017.

B o5 08 5

COAXIAL FM BROADCAST STATION
TRAP, ETC. Cuts interferance from
strong FM stations, etc, signals on TV or
VCR, etc., 75 Ohm inputs. Specially
tuned, matched pairs, notched at (MD-A
110MHz, MD-B 106.5MHz & MD-C
108.5MHz). PAIR are 70dB or better, FM
band attenuation $19.95 pr., includes 2
filters with F coupler & 3 ft. coax cable.
(S&H $3.50 to 5 Ibs., Priority Mail). CATA-
LOG FREE, CALL 702-642-0325, includes
detailed trap specifications, applications
& installation. LESS BUSTER’S ELEC-
TRONICS, 2039 Civic Center Dr. #176F, N.
Las Vegas, NV 89030.

R2/V5ICFT one wire w.HRC/STD Sw. Lim-
ited time offer: $14 min 10pcs. Call
1-800-831-2050. Quantity disc. available.

k4
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call for volume pricing
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DISTRI BUTORS RanchoCuamongn,CA

Cumm SERVICE
(909) 483-3848 -u-n i
ORDERS ONLY 3
Many Other Items 2
(800) 233- 8431 VOLUJME PriciNG i

pacific time OD (ADD TO ORDER)

Ca]ifornia Sales Tax 7%% ;
Prices Subject to Change |

‘f.n;) e

Write in 153 on Reader Service Card.
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" Zenith T10 & T15

iy y § "= Includes Screwdriver and
3 [ any 4 TORX bits
395 |
 Scientific Adanta T20 3.95 | ¥ Y 1 9 2-2-3

. e o Rews | *‘}fiﬁ?
anasonic TZPC 1003 Converter Gemini Universal (€W Pric
o with Parmtal Control 4-in-1 Remote 8.95 each -
HRC &?Chanml Recall Remotes compatible with these companies:
available Ch2¢& Ch3 Jerrold 19 1025
éoigl/_nisolsso 7.65 6.40
-2000 875 7.65
Scientific Atlanta 85 CHANNEL
51175 65 64
(4);5 lll/\z,mloéeoworkl'sw/DMX ;l(sl 6.93 CONVERTER
8600 Oz—scr;tanisplay 8.10 690 K v_v"h REMICHE e i &
Zenith 1000 Series ¥ mdud;: these  Last Channel Recall Parental Control |
RD3Z 835 715 . greaf features : . |
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68-Channel, all wiremote Sigma Series g ; ris ey Pioneer Oval Bit (Original) 1695 |
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(better warranty than most NEW converters) # -3
10+ i | Steel-shank magnetic: screwdnver for Hex-insert bits 535 |
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(Cellular Programming Software|

MOTOROLA

NEC
PANASONIC
GE & ERICSSON

DESCRAMBLING, NEW secret manual.
Build your own descramblers for Cable
and Subscription TV. Instructions, sche-
matics for SSAVI, Gated Sync, Sinewave,
(HBO, Cinemax, Showtime, UHF, Adult)
$12.95, $2 postage. CABLETRONICS,
Box 30502N, Bethesda, MD 20824.

MASTER COMPONENTS
CABLE TV TEST MODULES
EXPERT DESIGNS. 1-800-233-0570
See our DISPLAY AD
on Page 33.

m

MODULES ARE PRETESTED. Jerrold
compatibles, DP5, DPV5, 10 @ $8. DPV7,
DPBB 10 @ $12. BA5100-BA6110 10 @
$22 ea. 6BB 10 at $12 ea. ZL3 10 @ $10
ea. 5503A 10 @ $15 ea. 5503 VIP, 5507 10
at $10 ea. 8550, 8570, 8580, 8590, 8600 10
@ $24 ea. R2 V5 $26 ea. 30 days money
back. KCS, 1-800-879-8820.

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 al-
most anywhere in the U.S. No electronics
background needed. Order the NEW
BOOK, Pay TV-The Inside Scoop. Send
$9.95 to A/V Publishers, 16281 S.F. Mis-
sion Blvd. #407-N, Granada Hills, CA
91344.

NOKIA & TECHNOPHONE .....

MITSUBISHI & DIAMONDTEL .

609 -751-2242 Ext 2

FAX 609-751-5549 ~ FREE TECHNICAL SUPPORT

® © o o o o o o o o o 0 0 o o

ALL PORTABLES HP600 - HH700 - HH900 - EBH30 - EBH40 - EBH50 - EBH60
HOTLINE - POCKET Il - MICROPORTABLE - AH97 - AH98 - CT100 - CT700

BONY . L~

MOTOROLA SOFTWARE TO REPAIR LOANER AND OOOFFFFF
ALL PRODUCTS ARE IN STOCK

SHIPDED OVERNIGHT UPS/COD

3500 - 4500 - 20X - 22X

WE'LL BEAT ALL PTRSED PRICES

ABOVE 9122 ALL MODELS SOFTWARE OR LOADER FROM &395.00
100 -101 - 121 - 201 - 400 - 405 - 415 - 515 -—- TANDY MODELS
P100 - P110 - P120 - P180 - P400 - P600

-~ ATT 3610

CMR-111 - 333

FIRST TIME OFFERED
NO PC - - NO LOADER
ONLY 10 SECONDS
PROGRAMS & REPAIRS
BATTERY OPERATED
COMPLETE MTH CABLES

DIGITAL- ANALOG
ALL VERSIONS

MODELS AVIABLE
FROM .33300.00

DIMONDTEL-GE-UNIDEN

Write in 152 on Reader Service Card.

R2/VS5/CFT one wire w.HRC/STD Sw. Lim-
ited time offer: $14 min 10pcs. Call
1-800-831-2050. Quantity disc. available.

CONVERTERS AT A DISCOUNT Ze-
nith with 165 gatearrays $29.95 each,
with 288 add $10 each. All converters
are complete and excellent for parts,
but sold as is and may need repairs
407-952-5064.

CABLE & MMDS PULLS. Buy & Sell!
Wholesale prices on clean equipment in
large or small quantites. We offer the
best selection. Fast friendly service. Call
us first! Visa, M/C, Discover. Message/
FAX 501-223-9406 or write Surplus City,
Box 23016, Little Rock, AR 72221.

OAK SIGMA descrambler, Ch 3 output,
rare hard-to-find units, $100 postpaid!
Money order please. Suiplus Electronics,
POB 10009, Colorado Springs, CO 80932.

CABLE DESCRAMBLING SECRETS
Build your own cable descramblers for
cheap. This is the information that you're
too afraid to ask for. Here is your change
to receive the complete information
package. Please send $19.95 US funds in
the form of cash, cheque, money order or
Visa/MasterCard number and expiration
date and a self addressed envelope to
Evolution Electronics, 701 Rossland Rd.
E., Suite 378, Whitby, Ontario, Canada
L1N 9K3. Very prompt service.

TEST AIDS: SA8600, SA8590, SA8580,
SA8570, $35 ea; SA8550, SA8555, $25 ea;
SAB8535/36 $30 ea; SA8550 DF Kits $35 ea;
R2/V5/CFT $40 ea; new 8590-11 &
DP7113/V5 units @ $275, SA8550 DF
units $190; Call 203-283-9492.

CopyCaft ©

ALL MOTOROLA INCLUDING

SONY-ERICSSON-PANASONIC
AUDIOVOX-NEC-MITSUBISHI

PY CAT |
BY CELLSOFT

-HOTOROLA

SCIENTIFIC ATLANTA, PIONEER AND
JERROLD COMPATIBLE DESCRAM-
BLERS. 1-PIECE, NON-BASEBAND. FRE-
QUENT BUYER AND VOLUME DIS-
COUNTS. NO CA ORDERS. ACME CA-
BLE PRODUCTS. 1-800-866-ACME.

TEST & MEASUREMENT INSTRUMENTS

Refurbished Scopes, Analyzers, Generators, Counters
from HP, TEKTRONIX, FLUKE, ANRITSU and many more!

* % P

Yes, we will buy your quality surplus equipment!

Metric Equipment Sales, Inc.
tel: 800-432-3424 fax: 415-341-8874

351A Foster City Blvd. Foster City, CA 94401

SELL, RENT & LEASE
OVER 7,000 MODELS
6-MONTH WARRANTY
BIG SAVINGS

Write in 151 on Reader Service Card.
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E(E)PROM PROGRAMMER SYSTEM,
$199. E(E)proms, 9346, Flash, Gals &
Micros. Programmers, Erasers by AMS,
Tribal and Xeltek. Send SASE for Cata-
log. Build-Ur-Own, 9346 Programmers
too. TRIANGLE PRODUCT DISTRIBU-
TORS USA, 5750 Lakeshore Dr. Holland,
MI 49424 USA. 616-399-6390. M-F, 9am to
2pm, EST.

CONVERTER DESCRAMBLER combina-
tion units in full test mode w/remote.
Jerrold compatible, Scientific Atlanta
8580, Zenith Z-TAC, (brand new) 6 mo.
warranty only $199 ea. Includes S&H
(quantity discount). 415-920-9644, CMA,
236 West Portal Avenue, Suite 830, San
Francisco, CA 94127, MO, Checks or
COD.

SCIENTIFIC ATLANTA 40-pin processors
for the 8580-7 button, 8590-11 button and
8600 boxes, $22. Will install for free.
Master program files available for $60
each. Blanks $17. 714-744-2786.

FSK DEVICE compatible with R2s and
more. New design, auto frequency, no
switches, never needs filters, does not
cause interferance like the RFT-1 $135.
Sloppy Joe’s, 707-778-7488.

PIONEER UNITS 5XXX-63XX boxes, call
for prices, E2-E5 clear modules for 5XXX-
61XX $30 ea, 63XX-67XX modules with #
$35 each. All modules are no. E4. | can
help you with E2 on 63-67XX boxes. RF
transmitter $150. Box repairs. Compat-
ible Starcom 6 and Tocom compatible
test kits $20 each. Call, 216-428-6910.

WIRELESS REMOTE control converters:
Regal-83, last channel recall, Parental
Control: $45 or: 99-channels compatible
with DQN-5: $45. Minimum 10-lots, all
wholesale prices. We also carry most
hand remotes. 405-634-3338.

Weather

tations/Scanners/GB

@ COMMUNICATIONS
ELECTRONICS INC.

Emergency Operations Center

New Weather Products Available
Now readers of Nuts & Volfs magazine may
purchase weather forecasting and communica-
tions equipment directly from the Weather Bu-
reau, a_division of CEL Order today and save

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

part number 7866-K.

The Weather Monisor Il (7440-K)
comes with
anemometer with 40 feet of

cable, external lemperature
sensor with 25 feel of cable,

Davis Rain Collector I 0.2 mm 7;51!-[
External Temperature, nsor 7859-K
Davis Anemometer Mast

~
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Now

your weal 313
demonstration. The Tnlhng Weal.hu Sm.lon (rvS) from Innovative Ted:
Works, lets anyone phone your Davis Weather Monitor Il and hear the weather.

Huesbowxlwurks Youse the TWS with most IBM PC 80286 or faster

MB hard disk. Requires MS-DOS version 5.0

Bearcat® 890XLT K Radlo Scanner
Mfg. suggested l!st pnce $399.95/CE price $§228.95
200 Channels banks + Weather Alert Feature
Turbo Scan - VFO Control Priority channels
Auto Store - Auto Recording - Reception counter
Frequency step resolution 5, 12.5 & 25 KHz.

Size: 10-1/2" Wide x 7-1/2" Deep x 3-3/8" High

Coverage:
29.000 - 54000 MHz (NFM), 108.000 - 136.995 MHz (AM)
137.000 - 173.995 MHz. (NFM), 216.000 - 224.995 MHz.-(NFM),
225.000 - 399.995 MHz. (AM) 400.000 - 512.000 MHz. (NFM),
806.000 - 823.9875 MHz (NFM), 849.0125 - 868.9875 MHz (NFM)
894.0125 - 956.000 MHz. (NFM).

The new Bearcat 890XLT gives you pure scanning satisfac-
tion with amazing features like Turbo Scan to scan and search
up to 100 channels per second. This base and moble scanner
is ideal for weather watchers because it has a built-in tone
activated Weather Alert Feature. 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. You can even get an optional CICSS Tone Board
(Continuous Tone Control Squelch System) which allows the
squelch to be broken during scanning only when a correct
CTCSS tone Is received. For maxi
order the following optional accessories: PS001 Clgarelre
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;
MBO001 Mobile mounting bracket $14.95; BCOO2 CTCSS Tone
Board $54.95; EX7 11 External speaker with mounting bracket
& 10 feet of cable with plug attached $19.95. The BC890XLT
comes with AC adapter, telescopic antenna, owner's manual
and one year limited warranty from Uniden.

A National Weather Service (NWS) receiver with
tic emergency broadcast activation has been

95
95

5

95
595
95
9.95
95

5

5

5

95
9.95

X
Tl.lhn;mﬂlersuﬂm c:u31599§9000fmdmmnozxsa,999
vmmwmn«m,mwmusms
Barometer, BABSBK §

Bearcat 9000XLT-K base/mobile
Bearcat 8500XLT-K1 CLOSEOUT ..
Bearcat 3000XLTK handheld.
Bearcat 890XLT-K base/mobile ..
Bearcat 860XLTK base.....
Bearcat 760XLT-K base/mobile ..
Bearcat 700AK info mobile...
Bearcat 560XLAK base/mobll
Bearcat 220XLT-K1 handheld/SPECIAL $208 95
Bearcat 178XLT-K base/WX alert ..
Bearcat 148XLT-K base/WX aler!
Bearcat 80XLT-K handheld .
Bearcat 60XLT-K handheld
Bearcat BCT7-K info mobile
Bearcat BCT2-K info mobile ...
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added to the legendary Cobra 29 CB radio. The
integrated NWS receiver in the Cobra 29LTDWX will
aulomatically activate to receive emergency an-
nouncements about severe weather and travel condi-
tions. A special tone-alert signal broadcast by the NWS
activates the weather receiver and overrides any CB
radio reception for monitoring the warning

orhluwld\lMBoflAM Add Mul{nu:ndywrmpe:wndmgs
or greeted with your voice
giving them m the weather an yourmesaga n.ldmunmhmz,ﬂlem
software will poll the ell.herlinklnd'ﬂ.lllpdx!!hevnbe files to
nuhyalrlpohnnpon single line card, order # IT1-K is only $489.95. A
card is order #IT2K for $939.95. A mnplu turnkey synan for
wnnudxlmehlvdhbh onder #ITPROZ-K at $3,

® WHS150-K Transce;
Mf& suggested list price $481 67/(![! pdee 3339 95
direct two-way

weather spotters depend on the RELM
mmumummmumwa o

*ncy or ham radlo
repester. The WHS150 is our most popular five watt, 16 channel
transcelver that has bullt-in CTCSS, which may be p= for any 39 standard EIA tones.
Pleqnenq range 148.000 to 174.000 Milz. Will also work 144.000148.000 with slightly

mﬁmmhummwmﬁw d o allows for DIHP
Encode/Decode programmable ‘Weighing only 15.5 oz, it features dealer
Me(ymwmudmmhmﬂwuhmiﬂdm

DEALERS NEEDED: one piece descram-
blers, 5 or more pieces. Zenith ST $229,
DPV 7 $239, DPVBB $289, SA 8580 $239,
SA 8590 $269, Pioneer combos $289. Call
Gene or Jim, Mega Electronics, 1-800-
676-6342.

WANTED; DPBB7312-V5 Service manual
with alignment/repair instruction. Good
photocopy OK. Phil Combs, 2120 Bataan
Dr., West Kettering, OH 45420.

CABLE DESCRAMBLER! Build with 7
RADIO SHACK parts for UNDER $12
Complete instructions. $8. Fast Box 369-
VN, Pt. Salerno, FL 34992-0369.

CONVERTER DESCRAMBLER combina-
tion units in full test mode w/remote.
Jerrold DPV7 compatible. Scientific At-
lanta 8580, Zenith Z-Tac, (brand new) 6
months warranty. Only $199 each. In-
cludes S & H, quantity discount avail-
able. 415-920-9644. CMA, 236 West Portal
Avenue, Suite 830, San Francisco, CA
94127.

PIONEERS! E2s, MISSING BAR
CODE from BA6300 etc.? Write in your
very own bar code with the WRITER-1.
TIRED OF ALL THOSE CUSTOM
MODULES? Use WRITER-1 to make
all of yours 63s, work with your exist-
ing test cube or modules, with or
without barcodes. Innovative design
requires NO SOLDERING. K-2 tester
will clear E-2 code, works only in
conjunction with WRITER-1. WRITER-
1$125 + S&H; K-2 $75 + S&H; Call
SA RESEARCH 718-358-0033. NOTE:
Test cubes or test modules are not
sold. For troubleshooting and diag-
nostic purpose only. NO NY SALE.

lncrements. Other
Swaty/1 watt power levels, iquid crystal display, momnmanndmd:m'hmyw
orer the WHSISD fom dhe et Brca, ol gt 3 omplete puckage dal g

ntenin, enery, bl chp snd st g
belt loop ,.nmum”nndmhm

carrying case
charger, p-‘ncvmuw)ﬁm/mmp part ZSMWHS s $54.95; extra nicad
batierypack,pat/BPOO7 1 5995

plﬂ #PI150 for $18.00 to activate this radio. FCC license

shortwave receiver - 40 memory presets $199.95
TECEIVE v esns $139.95
receiver

Cobra GP912K 900 Mz spread spectrum cordiess pho .......
mnmmmhmw:ﬂmlmnﬁh!m%

Bogen FRO018K memory expansion module, doobles recording time to 36 minutes . $79.95
FANS P161PX 60 name/qumber caller ID, umwated call blocker, automatic paging ms9s

Ranger RCI2970K 100 watt 10 meter ham mdio transcelver
umumm«mpewwmm
ME2K Map Expert CD Rom for IBM PC by Delorme
nmwmnmhmmw&m«hwm
ANTKK VHP
mnmmmmmmm--/mm
ANTMMMOT-K magnet mount scan antenna w/Motorola phug...

It's easy to order from us. bhll orders to: Communications

Electronics Inc., E: Center, P.0.Box 1045,
Ann Arbor, Michigan 48106 USA. Add $15.00 per radio or
telephone product for U.P.S. ground shipping and handling in
the continental US.A unless otherwise stated. Add $10.00
shipping for all accessories and publications. Add $10.00
shipping per antenna. For Canada, Puerto Rico, Hawaii, Alaska,
P.0. Box, or APO/FPO dellvery slnppmg charges are two times

| U.S. rates. M add state sales tax.

Cobra 29LTDWXK CB/Weather Alert ... $129.95
Cobra 25LTDWX-K CB/Weather Alert ... $109.95
Cobra HH40-K CB 40 ch. Handheld ......... $99.95
Ranger RCI2970-K 100 watt 10 meter. . $369.95
Ranger RCI2950-K 25 watt 10 meter .... $244.95
Uniden GMR100-K GMRS Handheld ...... $159.95
Uniden WASHINGTON-K SSB CB Base ... $189.95
Uniden GRANTXLK SSB CB Mobile $139.95

$59.95

No COD's. No returns or exchanges after 31 days. 10%
surcharge for net 10 billing to qualified accounts. All sales are
subject to availability, acceptance and verification. Prices,
terms and specifications are subject to change without notice.
We welcome your Discover, Visa, American Express or
MasterCard. Call 1-800-WX-BUREAU to order toll-free. Call 313-
996-8888 if outside the U.S.A. FAX anytime, dial 313-663-8888.
For technical assistance to solve your communications
problem, call the C Electronics technical

support hotline for $2.00 per minute at 1-900-555-SCAN.
Scanner Distribution Center and CEI logos are trademarks of Communications Hlectronics Inc.
Sale dates 3/1/95 4/30/95 AD #020195GEN Copyright © 1995 Communications Electronics Inc.

For credit card orders call

1-800-WX-BUREAU
Weather Bureau

P.0. Box 1045, Ann Arbor, Michigan 48106-1045 U.SA.
For information call 313-996-8888 or FAX 313-663-8888

Write in 69 on Reader Service Card.

001 DEALERS ONLY! Test Kits at below
most other price. Jerrold compatible for
models DP, DPV, DPBB, CFT, R2, and
R2V5s. Software also available for quali-
fied buyers. To save money, call 301-532-
2302. Please Note: It is not our intent to
defraud any cable company. Please fol-
low your STATE LAWS!

PIONEER PROGRAMS FOR SALE.
WE HAVE BA 6300 AND BA 5000
PROGRAMS. DON’T HESITATE, CALL
NOW FOR THE BEST PRICES IN THE
BOOK. 603-425-7706.

YOUR WAY ELECTRONICS. Coming in
April: PIONNER ESN PROGRAM. Stop
going to the Middle MAN!! When you can
be the MAN! Now your chance is com-
ing. This will be a Limited time offer. For
more information, call 1-800-484-1780,
Ext. 4705.

BUILD YOUR Own Cable TV Descram-
bler. Called a Black Box or Decoder.
Changes scrambled signals into view-
able pictures. Seven easy steps with a
few ordinary tools and $12 in parts from
Radio Shack. Detailed instructions $10.
201 Powell Mill Road G104, Spartanburg,
SC 29301.

WE HAVE torn down, reverse engineered,
and drawn schematics of 120+ CATV,
95+ Satellite, 75+ videogame items,
and 140 + camera, monitor and peripher-
al doodles. Send $5 (refundable with
order) and specify television, video, vi-
deogame catalogs. (No Canada). Bomarc
Services, Box 1113, Casper, WY 82602.




COMPANY OR INDIVIDUAL IN DOING THE SAME.

ST/RTECHS  ELECTRONICS

THE BEST TEST DEVICES FROM THE BRIGHEST STAR IN THE INDUSTRY

ORDERS 718 849 2882 18 849 3070
FULL STOCK OF ALL COMPATABLE SYSTEMS
SCIENTIFIC ATLANTA COMPATABLE ZENITH COMPATABLE
MODEL 1 5 MODEL 5
NEW TEST DEVICE FOR 4095 3095 NEW STARTAC /F3 20.95 17.95
8580 (8 WIRE MODULE) (COMPATABLE WITH ALL
8570/80/90 AND 860040 PINS  50.95 4695 ST XXXX MODELS
8500/8550 SPECIAL 2995 2295 STARTAC/F1 LOWPRICE 1795 1595
TOCOM COMPATABLES PIONEER COMPATABLES
STAR V.IPS ONLY 1 5 STAR 51XX/61XX 50.95 4595
5503 VIP 19.95 15.95 63 XX/ 67TXX 51.95 46.95
5507 VIP 2995 16.95 NEW STAR PIO NON RESET
51XX/67XX 60.95 56.95
FSK RF DEVICES 1 COMPLETELY WIRED WITH FULL INSTRUCTIONS
POINEER COMPATABLE 15095 TOOLS 1 S
JERROLD COMPATABLE 150.95 STAR TRAPS 2095 CALL
JERROLD COMPATABLE 1 10 TORX 7 795 CALL
STARTECH DP/DPV/DPBB $ 2595 1595 ABSOLUTELY NO TORX IS 995 CALL
STARTECH DP/DPV/DPVBB 7 3095 2095 NY SALES! TORX 20 11.95 CALL
'NEW !l STARTECH R2/VS 6095 56.95 JERR COMPT. #3BIT 2095 SPECIAL
NEW !! FOR STARTECH R1/M1 AND ALL DEALERS VOLUME
P MODE (SOUND WIRED !!) 3595 3095 ACCOUNTS ARE WELCOME |

ANY TV/ CABLE OPERATOR AND WE WILL NOT ASSIST ANY FREE FREE | TO OUR NEXT 100 CUSTOMERS CHOICE OF 1

AB/SWITCHOR 2/3 WAY SPLITTER Il

Write in 148 on Reader Service Card.

ANY TEST KIT any quantity $20, inc
R2/V5/CFT, Pio no E4, SA Quick boards
8550-8600, Zenith & Tocom compatible.
UNIVERSAL TEST KIT for 6300-6710 $30,
this kit needs no ser #s, or removal of
chips & clears, E2-E5. FSK DEVICES
$125, FILTERS $20, REMOTES $10 MAS-
TER FILES avail for SA, Zenith & Tocom.
NO NY Sales! 718-241-2560. 8am-1pm
EST:

DESCRAMBLE BEST prices guaranteed,
JD BB $320; SA BB $325; SA 8580 $225.
Call now and save; 1-800-973-9278. CFT
DPBB 1 wire test ICID $24.99/ repair now
available.

HAVE YOU lost your master file for a
PAL, GAL, or Microcontroller, we can
help. If you have a secured chip we can
read out your program and provide you
with an unsecured master chip and files
on disk. Pricing is quoted per project. We
can also update any old design or lower
total chip count on your circuit board. We
also make and sell custom readers.
Please call us with your Gal 6001 or 6002
needs. Call 703-764-5361 and leave a
message with your needs, or write to:
Advanced Circuit Designs, Inc., 5765-F
Burke Centre Parkway, Suite 317, Burke,
VA 22015.

MNG6047 PLL frequency synthesizer
chip used in SA cable boxes model
8500. 20,000 pieces available. Data
sheet also available. LA WOOD ELEC-
TRONICS 717-879-8052.

CABLE UNSCRAMBLED. Everything you
want to know about Cable, but are afraid
to ask. $10. VISA/MC. ELECTROMAN,
Box 24474, New Orleans, LA 70184. 504-
482-3017.

PIONEER 6310 boxes. This month’s spe-
cial $250. Also low prices on other cable
units and test aids. Magic Communica-
tions, 805-944-6865. No CA sales.

“DESCRAMBLER SCHEMATICS RE-
VEALED.” A powerful guide to descram-
bling schemes. $10. VISA/MC. ELECTRO-
MAN, Box 24474, New Orleans, LA 70184.
504-482-3017.

BUYING TOCOM, SCIENTIFIC ATLANTA
8536s, 8550s, 8580s, 8590s, and 8600s.
JERROLD DPV and DPBB. PIONEERS,
all, and Zeniths, all. Any quantity. Top $$$
paid. Contact National Cable Brokers,
Plymouth, IN. Phone 219-935-4128.

R2/V5ICFT Test-Kit. Now $15 each, mini-
mum 10. 718-349-6506. No NY sales.

TEST KIT BLOW OUT. New factory fresh
kits that must be eliminated. SA 40-pin
Processor kits 70/80/90/8600 $20 each.
SA Quick Board 70/80/90/8600 $18 each.
Pioneer Test Kit super small removes E5,
E4, E3, E2 $15 each. Zenith ZL1 wire kit
for all models but PM/PZ $6 each. This
sale is valid until stock is depleted.
Minimum purchase $50 (US dollars), mix
or match. Shipping and COD costs not
included in test kit price. No Florida
Sales. 407-676-2530. ELECTRONIC SUR-
PLUS ELIMINATORS.

UNIVERSAL DESCRAMBLER New RFT-1
Compatible with All Jerrold Black Equip-
ment including DPBB7, DPV7 and CFT
Models. RFT-1 will test Multiple Boxes at
the sames time and accommodates for
all frequencies 97.5, 106.5, 108.5 $299.
Quantity Discounts available. We carry
all brands of cable equipment and de-
scramblers. Special Scientific Atlanta
8580 $200. 404-473-4834.

RAW PULLS JSX-3 dic 50/$250, 10/$80,
DR2-3 10/$250, 5/$150, DRX-3 10/$210
5/$125. Call Bob EST 914-337-2742.

WANTED: HAMLIN CR6800, Eagle PD3,
Zenith ST2600, OAK RTC56! Call, 602-
865-2343.

WHOLESALE CABLE TV DESCRAM-
BLERS. Get the names & address’ and
phone # of company that will sell to you
wholesale & retail. Converters add on.
Buy direct and save, get a complete list
just $19.95. SEND CERTIFIED CHECK
OR MONEY ORDER TO; JF, BOX 244,
SELDEN, NY 11784,

CABLE EQUIPMENT FOR ALL YOUR TV
NEEDS. ALL BRANDS AVAILABLE. DIS-
COUNT ON QUANTITIES. WE BEAT EV-
ERYBODY’S PRICES. CALL 713-444-2477.
NO TEXAS SALES. VISA, MASTERCARD,
DISCOVER.

Electronics made Easy with UCANDO

UCANDO'S unique computer animation makes learning electronics fast and easy.
These videos will...teach you more in less time...allow you to learn at your own pace...
help you remember more of what you learn...give you years of quality use...become a
valuable source of reference material...make your understanding of electronics complete
and help you build your future today. Call today and see how UCANDO is...

"Changing The Way The World Learns Electronics"

VT102 Intro to VCR Repair ... $44.95
VT103 VCR Maint. & Repair . $29.95

VT303 Digital 3
VT304 Digital 4 ...

VT201 Direct Current ............ $44.95 VT30S Digital S ... ... $44.95
VT202 Alternating Current .... $44.95 VT306 Digital 6 ... . $44.95
VT203 Semiconductors ........ $44.95 VT401 AM Radio .... $44.95
VT204 Power Supplies ......... $44.95 VT402 FM Radio Part 1 . . $4495
VT205 Amplifiers .. VT403 FM Radio Pan i $44.95

VT206 Oscillators .
VT301 Digital 1 .
VT302 Digital 2

VT501 Fiber Optics .....c............. $44.95
NEW .. VT405 TV Part 2 "The Front End” . $44.95
SAVE!! Buy any 6 videos for only $240 .. OR .. Buy any 12 videos for only 3450

[ MONEY BACK GUARANTEE! Call for details. |

@' Call Toll Free 1-800- 678-6113‘;»‘- r

or mail check or money order to:
[ UCANDO Videos, P.O. Box 928, Greenville, OH 45331

FREE Shipping...FREE Catalog

Write in 149 on Reader Service Card.

COMPARE OUR QUAI.ITY"S'E'ANDARDS

PROFESSIONAL CYLINDRICAL CASE DESIGN, HERMETICALLY SEALED.
EXCLUSIVE EIGHT STAGE FILTER DESIGN, NO CORNER CUTTING!!
YIELDS RAZOR SHARP SELECTIVITY , DEEP CARRIER SUPPRESSION.
OUR FILTERS PRODUCE A 75DB EXTRA DEEP NOTCH1!

EVERY FILTER IS INDIVIDUALLY INSPECTED & PROOF TESTED ON A
SPECTRUM ANALYZER, OUR QUAL. CONTROL IS SECOND TO NONE!!
PERFECT FOR MAINTAINING DIAGNOSTIC TEST MODE WHILE YOU
ARE REPAIRING OR TESTING CABLE CONVERTERS, OR SUPPRESSION
OF STRONG INTERFERING M CAR!\IERS. IUCI'I AS HERRINGBONE.

FREQUENCY AGILE diagnostics trans-
mitter, automatic operation. Works with
DPxxxxx, R2, V5, CFT, RF and more. $140
in single lot. 707-763-7939.

RAW UNITS: Scientific Atlanta 8570 $85.
8550 $70. Only have two units. Send
money order to: Louis Costa, 145 William
St., Fall River, MA 02721.

REMOTE CONTROL BLOW OUT. Found
in warehouse, and they must be elimi-
nates. Z-Tac 6 volt type, S/A black or
brown type. All clean, but as-is, some
work, some don’t. $2.50 each prepaid
check or money order plus $4 per 10 units
shipping. Electronic Surplus Eliminators,
3128 Lake Washington Rd., #240, Mel-
bourne, FL 32934. 407-676-2530. No Flori-
da sales.

THESE FILTERS ARE CUSTOM MADE EXCLUSIVELY FOR US BY THE LEADING FILTER
MANUFACTURER IN TAIWAN AND EXCEED INDUSTRY SPECIFICATIONS.

THE SALE OF THIS PRODUCT IS LIMITED TO QUALIFIED BENCH TECHNICIANS,MSO'S &
CABLE COMPANY REPAIR DEPARTMENTS. THESE PRODUCTS ARE DESIGNED FOR THE
EXPRESS PURPOSE OF TESTING AND REPAIRING CABLE CONVERTERS,MAINTAINING

CABLE CONVERTERS IN DIAGNOSTIC TEST MODE,AND SUPPRESSION OF FM CARRIER

INTERFERENCE. ... SUCHAS IN HERRINGBONE PATTERNS!!
ANYONE IMPLYING THEFT OF SERVICE IN ANY WAY SHAPE OR FORM,WILL BE DENIED
SALE. .. SORRY NO NY SALES!! . . WE SHIP UPS AND FEDERAL EXPRESS PRIORITY!!

Write in 150 on Reader Service Card.
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CorelSCSl! Version 1.2

ONLY $20

The best way to connect PC
peripherals. Compatible with any
ASPI supported SCSI Host Adapter.
On 3.5" high density disks. Plus all
these programs and utilities:

1 +CorelDRIVER Software supports 100's of devices

I +CorelSCSI Utilities * Corel Tape Backup

I +CorelSCSI for Jukeboxes ¢ SitBack Software

: * Corel CD-AUDIO for Windows  SCSI Tools for Windows

1 HP NetServer Assistant
Version 1.0 Only $20

NEW, Still in the box. For Novell
NetWare 3.11 Servers and
Windows 3.1. Includes HP
OpenView 7.0.

Hard Drive Bible

Only $30

NEW, Still in the box. This is

the definitive reference source

for hard drives. It includes

# CD-ROM and video tape. It
will look great on your

bookshelf.

Keyboard Cable KB-10
Only $2 each

New, in the box from Thelnfo
Cable. Ideal for IBM PC XT/AT
or compatiblekeyboards.

Sperry 8-Bit CGA Card

Only $10 each

or $7.50 for 20 or more

* New, in the box F4764 short-port
color interface card

MacVision Only $10
European PAL version 3.0

* Capture images from video
camera, VCR's and other video

sources easily * Integrate images
into databases and personal files
* Desktop publishing

(Not for NTSC systems)

L

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 ground 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.

MacQuil by Nest Software $10

A nice little word processor with page
layout features for Mac Plus, SE,
Classic, LC, Mac I, Notebook or Quadra
systems with 6.0.2 or later operating
system.

Tops Repeater ONLY $20

New, Still in the box. Enables
AppleTalk™ networks to be
lengthened and more nodes to be
added. Permits variations of standard
bus topology.

Qume/DTC MP8
Intelligent Multiport

Use your 386 or 486 computer
as a file server forup to 8
high-speed terminals (RS-232
or RS-422 cards available).
With manuals, cable and
PC-MOS and SCO XENIX software. Use multiple cards for
increased capacity.

Laser Labels

210 4" x 3-1/3" Shipping Labels - $3 ea. or 12 pkgs $25
510 2-3/4" x 1" Clear Matte Labels - $3 ea. or 12 pkgs $25
50 sheets of 8-1/2" x 11" Transparency Film - $5 ea.

or 12 pkgs $40

DTC CONTROLLER CARDS
NEW - In Box - 30-day Warranty!

Description Interface Description

Price

3190 SCSI  32-bit EISA HD Only 1 MB Cache $45
3180AS  SCSI  16-bit Hard Drive Only $40
3250AS  SCSI  8-bit Hard/Floppy $30
510DB MFM  MFM to SCSI Interface $15
5150XL MFM  8-bit Hard Drive Only $20
5160X RLL 8-bit Hard Drive Only $10
5187 RLL 16-bit 2:1 Hard Drive Only $10
5280 MFM  16-bit 2:1 Hard Drive/Floppy $15
5287 RLL 16-bit 2:1 Hard Drive/Floppy $15
6180 ESDI  16-bit Hard Drive Only $20
6280 ESDI  16-bit Hard/Floppy $25
7180 MFM 16-bit 1:1 Hard Drive Only $15
7187 RLL 16-bit 1:1 Hard Drive Only $10
7287 RLL 16-bit 1:1 Hard Drive/Floppy $15
DT3767 IDE 16-bit Hard Drive Only (Not DTC) $5
SOl __SCSl _8btHadDrbe ny Mot OT0) _ _§20
We buy and sell
surplus & excess
Inventories
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Digitek DT-3800 Full Range
DMM — ONLY $25

*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

Studsensor

$5 ea or 12 for $50

This is a non-magnetic stud sensor
that locates the exact center of studs
and joists. It eliminates the
guesswork. Works with a 9-volt
battery (not included).

Belt-Loop Pouches

$0.75 each or 10 for $5

capacity of 750 Ibs. These are
priced to move quickly.

| Powder Free Latex Gloves
$20 per case

| Sold only in case lots, these

F| are great in the lab or in the
home shop. They are available
in small (size 7) and medium
(size 7-1/2) 200 per case.
Gates Battery Pack

ONLY $5 each or 10 for $40

Great buy on a battery pack.
8 volts, 2,5 AH

Epoxy Patch Kits $3 each

i Case of 10 for $20
Dexter Hysol #608 clear.
1.40 ounce resin,

1 1.40 ounce hardener.

Dynamotor Only $20 each

{ DCInput: 26.8V, 3 Amps

DC Output: 188V, 140 mAmps
310V, 0.03 Amps

AC Output: 27V,0 PH

400 CPS

10VA, 0.6 PF

()
RA ENTERPRISES Cg'ﬁ

2260 De La Cruz Bivd.
Santa Clara, CA 95050
Tel: 408-986-8286
Fax: 408-986-1009

MS-DOS 6.0 ONLY $20
For new computer systems,
comes on 3.5" 1.44 MB disks.

Also available in French.
pecial ORDER ONLY Toll-Free Number

1-800- 801-0230

GO
*

7) ~ ®fs
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C A B L E “The Originals » MicroCom still offers

JERROLD® REPLACEMENTS: these add-on descramblers and

the BEST dealer prices
TV TvT - 3G

available anywhere!

BLOW- TNT - “DicrraL. DynamiTe”

Activates all Jerrold except Baseband.

O U T ScientiFic AtLanta® M8(0

Activates all Jerrold except Baseband.

MicroCom Industries Inc. NEW IMPROVED!!!

800-665-2002 Pioneer® P1IO-3 @

This is NOT the Pioneer Green! This PIO-3®

Call for FREE Brochure always works, even when the “Green” doesn’t!!
Sy CRaprR O 550 Mz Basic CONVERTERS: Comes with wireless remote control,
s 3 Options include: parental control (except
.C icing of § Quantiti :
B MILLENNIUM 8511), last channel recall, favorite channel
memory, sleep
ot Dkl Drioha PANASONIC TZPC 145 CONVERTER iy gt
Available Anywhere SA 8511-300 CONVERTER o
also.
Vision® CONVERTER

MasterCard « VISA - AMX - COD

All other models available.

Jerrold, Scientific Atlanta, Pioneer are registered N\,‘-"
trademarks and all references are for identification “e

Call about our specials on

e bl NOVAVISION the Zenith ST1600.

Revolutionary new universal one-piece converter and descrambler. Fully activates all
Jerrold, Scientific Atlanta, and Pioneer systems except Baseband. Options include:

* Picture in Picture * On-screen display

« Simaltaneous watch/record -« Stereo

» Clock/sleep timer » Last channel recall

+ Volume/Mute » Favorite channel memory
+ Parental control + Ch 3/4 switch

Call for Pricing on
Novavision and Millennium?+

The Millennium? with built-in TVT, TNT, M80, or PIO III for a
complete one-piece converter and descrambler. Fully activates all Jerrold,
Scientific Atlanta, and Pioneer systems except Baseband. Options include:

« Picture in Picture » Remote A/B switch

+ Simultaneous watch/record < Last channel recall

» Std/HRC switch * Favorite channel memory
» Parental control « Ch 3/4 switch

Write in 146 on Reader Service Card. Nuts & Volts Magazine/March 1995 93



[#110 CABLE TV cont. )

CALL OR write for our latest free flyer on
new and used cable equipment and
cable accessories, boards, new and
“used” IC chips, manuals, etc. 419-385-
3100. Wizard, 1782 Arlington Ave., Tole-
do, OH 43609.

UNIVERSAL DESCRAMBLER. One unit
works on all DPBB7, DPV7, CFTXXXX
box. Automatically accommodates fre-
quencies 97.5, 106.5, 108.5. Unit price
$125 each. For quantity, please call,
212-978-3535.

R2/V5/CFT one wire w.HRC/STD Sw. Lim-
ited time offer: $14 min 10pcs. Call
1-800-831-2050. Quantity disc. available.

TELEPHONE — FAX

115

CELLULAR SOFTWARE. WE'LL BEAT
ALL COMPETITORS’ ADVERTISED PRIC-
ES. Program ESN and NAM on MOTORO-
LA ABOVE 9122, NEC, PANASONIC, GE,
ERICISSON, NOKIA, TECHNOPHONE,
MITSUBISHI, DIAMONDTEL, & SONY.
MOTOROLA SOFTWARE TO REPAIR
LOANER & 000FFFFF. We now feature
the COPYCAT programs phones in less
than 10 seconds no PC & no loader. All
products are in stock & shipped over-
night UPS COD. SEE OUR DISPLAY AD.
CALL 609-751-2242 EXT #2.

ESN LOADER INTERFACE for Motorola
bag phones allows ESN transfer on new-
er phones (ver. 9122-94xx). Does all flips,
micro-tacs, ultra-lites, pocket phones, ul-
tra-classics, series three and four bag,
install phones $350, $300 amps also!
Uses standard programming cables and
connects to your PC. $450 installed and
tested. Payment by US Postal Money
Order. Call 512-259-4770. Keith Perry, PO
Box 816, 607 Osage Drive, Leander, TX
78646-0816. Internet: cia@ paranoia.com.

PANASONIC, SOUTHWESTERN Bell Tel-
ephones and Systems, jacks, plugs, wire,
test equipment and installation tools.
Call 908-840-5959 or write: H.E.S. Elec-
tronics, PO Box 183, Brick, NJ 08723.

»

Just look at what you get:

* Processor: 80C52 with ROM-resident, full
floating-point BASIC; instant “enter and save”
command programming; 11.0592-MHz clock
RS-485, PC bus

* AD (¢

1): 2-ch

DONINO

Microcontrofler

The Domino-52 microcontroller is a “supercomputer” in less than
% cubic inches. Domino is a plug-and-go module, just attach +5 V
and a terminal or network. A simple keyed sequence saves it as an
autostarting program in nonvolatile memory.We've packed the most
essential elements of a microcontroller into one tiny package,
making Domino-52 a winning combination.

+ Memory: 32K bytes SRAM and 32K bytes EEPROM
+ Serial /O (up to 19200 bps): Full-duplex RS-422 and RS-232A, half-duplex

* Parallel I/O: 12 bits available, 3 bits shared with ADC and FC

INTRODUCING
THE SMARTEST
GAMES IN TOWN

LAIAGKEZ>

TELECONTROLLER

BlackJack-552 is a true “telecontroller” incorporating both micro-
computer and FCC-certified Xecom modem in a single package.
BlackJack comes preprogrammed with firmware utilities which
are optimized for assembly language, C, and BASIC programs.
Like Domino, BlackJack is easy to use. Attach power and a termi-

nal, then upload and store your program. [ing at
But wait, there's more... star o
a 4
startingey « Processor: 80CSS2 with fi Ll 3¢
14.7456-MHz clock, two three timers,
watchdog timer

+ Memory: 32K bytes SRAM, 32K bytes ROM, and 128K bytes

EEPROM (paged)

« Serial /O (up to 38400 bps): Full-duplex serial TTL, PC bus
« Parallel [/O: 20 bits available, 4 bits shared with RTC, two PWM outputs
* Hardware real-time clock

- AD : 8-ch

1, 12-bit, 10k

1, 2 bl

pouimoE

Domino Protective dev. board

=,

. lnmpumdumas Two interrupts andthreenmm. interrupt lines can be
PWM outputs, timer inputs can directly read frequency and period

* Power, size, and connection: +5V @ 15 mA; 1.75"x1.062"x0.4” potted;
connemou via 2x10, 0.1” dual-row header, -20°C '°+75°C‘“§”“~m\

MICROMINT, INC.

i

M:croconfroller
vove. ISR BlackJack-552 (w/o modem) $139.00
BlackJack-552 with 2400-bps modem $199.00
BlackJack dev. board (BlackJack module extra) $99.00
Domino-52 $79.00 BlackJack utilities and development package $99.00
Domino-52 w/12-bit ADC $99.00
BASIC-52 programmer’s manual, 128p. $15.00
Domino PC utilities and dev. software $99.00

1, 10-bit, 20k samples/s

daah « Modem (optional): 2400-bps data modem (2400-bps data/fax modem optional)

« Power, size, and connection: +5V @ 55 mA, @ 95 mA (w/modem active)
2.75"x1.375"x.5” potted; 1.2” dual-row 48-pin DIP header

Industrial temperature available

BLACKJACK >

TELECONT ROLLER

ooe. I = I '

4 Park Street Vernon, CT 06066 « (203) 871-6170 « Fax (203) 872-2204

in Europe: (44) 0285-658122 « in Canada: (514) 336-9426 ¢ in Australia: (3) 467-7194 « Distributor Inquiries Welcome!
Domino-52 and BlackJack-552 logos and trademarks are mutually owned by Xecom, Inc. and Micromint, Inc.

<
049’,3
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A TO Z CELLULAR PROGRAMMING Pro-
gramming instructions on over 300 pho-
nes in a software database. Also back
door and test mode access instructions
for all the popular models; manufacturers
contacts, system select, lock/unlock in-
fo. N&V special just $59.95. Call: 714-581-
2121. For 24hr information call from your
FAX 714-581-7460 CGC.

PHONE PHREAKER’S BIBLE. NEW!!!
Covers: boxes, ISDN, MCI services, ANI,
direct and international dialing, electron-
ics, payphones, glossary of terms, how
its done, box secrets, history of phone
phreaking, operator etiquette, phone
tapping, tracing, ISDN, and More! $33.45.
VISA/MC 602-782-2316 TELECODE Box
6426-NV, Yuma, AZ 85366-6426.

MOTOROLAS, CELLULAR FLIP/BRICK
PHONES COMPATIBLE, DIAGNOSTIC/
COMPUTER PROGRAMMING, CABLE/
HARDWARE SETS. 6-PC FF SET in-
cludes: (#1) battery holder w/built-in (LOW
RIPPLE-EMI) regulated 6.5VDC power
supply. Toggle switch selects batteries
center pin (DO LINE) for self test COM-
MAND/DIAGNOSTICS or COMPUTER IN-
TERFACE/PROGRAMMING via RCA DO
jack, (#2) shielded line. 12.5VDC power
jack accepts (#3) AC power adapter & (#4)
12.5VDC vehicle adapter cord. (#5) pro-
prietary Motorola FFCP data link plug (8
pins) cable to RJ-45 keyed plug connects
(#6) combination pin-up DB-25 plug, RJ-45
(pin-up) & RCA jacks. MODEL 6pc-CSFF
*$99.95 MOTOROLA 8000/9000, BRICK/
UC’S, 3-PC set incl., SPECIALLY WIRED
SANDWICH ADAPTER (14 selectable ter-
minal positions) permits using cellular
phones battery for power. Toggle switch
selects self test command/diagnostics or
computer interface/programming opera-
tions, 8 lines connect to (#2) combination
pin-up DB-25 plug & RJ-45 MODEL 3pc-
CS689 *$99.95. CABLE SETS, INCL.
SCHEMATIC/INTERFACING INSTRUC-
TIONS. COMBINATION OFFER: MODEL
6pc-CSFF & 3pc-CS689 CABLE/HARD-
WARE SETS $189. PRICES: COMPUTER,
CELLULAR PHONE & SOFTWARE PRO-
GRAMS, NOT INCL. PAYMENT: PMO,
CASHIERS CHECK OR COD. SHIPPED
UPS GROUND $3.50 2nd DAY AIR $8,
COD CASH ADD $4.50. LESS BUSTER’S
ELECTRONICS, 2039 CIVIC CENTER DR.
#176C, N. LAS VEGAS, NV 89030. CATA-
LOG FREE. Call 702-642-0325.

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.

MINIATURE JACKFIELDS. Telephone in-
dustry type 19" rack mount jackfields
with bantam jacks. Several styles avail-
able. Connectorized. $40/unit. More info?
Phone 415-665-5606 or FAX: 415-665-0616.

CELLULAR INTERFACE CABLES: Fac-
tory made, high quality, professionally
assembled and guaranteed. Price in-
cludes regulated power supply; Motorola
flip series $125, 8000/brick series $150.
Flip/brick combo cable $250, mobile/bag
$100. Nec P200/P300 $150, Panasonic
and Mitsubishi cables $100. Other acces-
sories and programming software avail-
able including new Motorola, NEC and
others. Call: 714-581-2121. For 24hr infor-
mation call from your FAX 714-581-7460
CGC.
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by Karl Lunt

was talking about simple vision systems
with my friend, Marvin Green. Regular
readers of this column will remember

-1 a single-chip 68hc11 circuit board that |
mention often in these pages.

I had mentioned my trip to MIT last year, to
cover the 6.270 Robot Design competition. While
at MIT, | toured various labs and at one point
ended up in the Artificial Intelligence library.

There, | saw an impressive demo of an
autonomous robot equipped with a stereo video
vision system. The robot stood about three feet
tall, with a cylindrical base and a tall, slender body
topped with a pair of miniature video cameras.

This baby could move! It raced around the car-
peted library floor, at speeds faster than I could
comfortably walk. It dodged tables, people, books,
furniture, and even changes of flooring. And the
only sensor it used was the vision system.

The robot was not tethered or restricted physi-
cally; it was free to roam wherever it wanted. But
the control software specifically caused the robot
to avoid elements its vision system tagged as
obstacles.

One definition of an obstacle was a dark hori-
zontal line in the cameras' fields of view. The
library carpet was bordered by dark rubber mold-
ing, which the robot saw as something to avoid. It
would tear across the floor, see the dark strip of
molding, then veer off in another direction.

After explaining all of this to Marvin, | then
began wondering aloud if there was a simple way

The first article covers the biological compo-
nents of a frog's vision system. Filo describes the
method frogs use to detect and track fast-moving
prey, such as flies. Briefly, frogs determine the
speed and angle of an object that crosses their
field of view using a net convexity detector. They
also use a sustained contrast detector to sense
background light levels.

The net convexity detector is actually a group
of two types of receptors on the eye's retina. The
vast majority of receptors are low-sensitivity types,
that provide a small voltage when triggered by the
presence of a visual image.

The second kind of receptor provides a signifi-
cantly higher voltage in response to a visual stimu-
lus. These high-sensitivity receptors are relatively
few in number, and are scattered across the retina.
Note, however, that the high-sensitivity receptors
never occur at the outer edge or in the center of
the retina. Instead, they appear at various off-cen-
ter sites.

This placement, coupled with the types of sig-
nals each receptor delivers, enables the frog's brain
to deduce the speed and direction of travel of any
small object in its field of view.

The sustained contrast detector works more
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as needed. Aim
all phototransistors at
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- like a charge-coupled device
i (CCD) camera. This detector
| contains a matrix of recep-
tors that monitor the general
light level of the image seen
by the frog. Each receptor
provides a signal if its portion
of the image is above a cer-
tain threshold of brightness.
The frog's brain transforms
this matrix of information into
edges of optical contrast.

I'll not go into greater detail
on the frog's eye's operation,
but instead refer you to the
Byte article and to the bibli-
ography in that article.

Of more interest to me is
the second article. Filo gives
details of his ingenious
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He created a sustained con-
trast detector by arranging 20
phototransistors in a 4x5
matrix. Light, directed onto
the matrix by a suitable lens,
5 is converted into discrete 1s

Diagram of typical phototransistor
arrangement for a 3-cell robotic eye

L

20 phototransistors arranged
as a 4x5 net convexity detector

and Os by simple electronics.
The computer samples the
i resulting data and calculates

to build similar abilities into a small, servo-based
robot such as Huey. Marvin replied that he had
saved an old Byte magazine article that described
exactly that.

Two days later, | received in the mail a folder
containing some pages Marvin had trimmed out of
the February and March 1979 (!) issues of Byte.
The articles, entitled Designing a Robot from
Nature, were written by Andrew Filo.

< a crude image in software.

The net convexity detector also consists of a
4x5 matrix of phototransistors, placed in the focal
plane of a lens. Again, each phototransistor con-
verts detected light into an electronic signal which
is then sampled by the computer.

Here, however, the computer ignores the out-
put of a phototransistor unless the device signals a
sudden change in light. This means that the com-
puter does not process cells seeing a constant light

AMATEUR

level, whether that light is bright or dim.

When a cell registers a sudden change in light
level, the computer generally accepts this change
as a 1. The only exception is the single phototran-
sistor designated as the high-sensitivity receptor.
The computer translates its signal as a higher
value, say, 2.

This arrangment means that any object cross-
ing the robot's eye will generate a string of 1s with
perhaps a 2 thrown in. The placement of the high-
sensitivity receptor lets the software quickly deter-
mine the exact angle at which an object crosses
the len's field of view.

Filo's articles go into considerable depth on
how his software translates the signals created by
these two eyes into useful data for his robot sys-
tem. He provides detailed drawings and explana-
tions that you can easily adapt to your own use.

| hope you get a chance to read through Filo's
articles. Besides the intriguing descriptions of the
frog's eye, he used some very clever engineering
to overcome the low level of technology available
15 years ago.

Remember when . . .

It's hard to believe how little was available to
robotics experimenters in the late 1970s and early
1980s. Today, we often take for granted our 486 or
Pentium processors, with their attendant half-gig
hard drives and 32 Mb of on-board RAM. The com-
puter hobby was considerably different back then.

The pages of these articles included advertise-
ments for circuit boards for adding memory, in the
form of static RAM, to an S-100 system.
Assembled and tested boards containing 32K (yes,
kilobytes) went for $649 each, but serious experi-
menters could save $50 by soldering a kit togeth-
€er.

And robot builders didn't have 68hcl1
BotBoards laying around, ready to drop into a
frame and go. Filo's robot project consisted of a
homemade mechanical hand, wired to and con-
trolled by an 8008 microcomputer. Anyone out
there remember the 8008?

Your own eye

| spent an evening putting together an eye of
my own. Refer to the accompanying diagram of a
simple robot eye.

This eye, or light sensor, consists of a plastic
lens fitted to a heavy cardboard tube. At the focal
plane of the lens, | mounted one-half of a Radio
Shack experimenter board (276-148) containing
three phototransitors and associated resistors. |
then ad ded a cable for hooking the electronics to
a small 68hc11 system.

[ bought the phototransistors and lens from
Electronic Goldmine. The lens (G3068) sells for
$2.00 for a pair, and measures 1.5" in diameter,
with a focal length of about 1.5". | scavanged three
phototransistors from a surplus assembly, also
offered by EG (G911). This assembly contains four
TIL-31A photodetectors and four TI-305 IR LEDs,
plus connectors, wire, and a red LED; cost is $1.00
per assembly.
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ponents for a robotic eye. They are housed in a
small metal can that mounts vertically on a board,
so the light-sensitive element faces away from the
board. These detectors include their own high-qual-
ity lens built into the case, they are sensitive, and
cost very little.

| only used three photodetectors in my robot
eye, as | was building an eye for a specific pur-
pose. You can certainly add more detectors if you
like; the techniques I used will work in general.

I began by cutting a piece of cardboard tube
from an empty roll of paper towels. This tube is
about 1/4" larger in diameter than the lens, but it is
easy to get and cheap.

I cut the tube to a length of two inches, using
an Exacto™ knife. | then slit the tube lengthwise,
using a single straight cut.

Next, | put one edge of the cut inside of the
second edge, so | could roll the tube slightly small-
er. | fitted the lens into one end of the tube, rolled
the tube tightly against the lens, then temporarily
taped the tube in place.

As shown in the diagram, | positioned the lens
with the convex (outward bulging) side to the
inside of the tube. | also took care to place the lens
as close to the end of the tube as possible, making
sure it was set perpendicular to the length of the
tube.

When | had the lens properly positioned, | held
it in place with three small dots of hot glue, applied
at the joint formed by the lens and the tube wall.

After that glue cooled, | then added a bead of
glue to the seam formed by the overlapping edges
where | had earlier cut the tube. When that glue
cooled, | then removed the temporary tape and
sealed that section of the seam with hot glue, as
well.

The TIL-31A photodetectors make ideal com-

. . ROBOTICS . .

robotic eye.

After choosing the site for each phototransis-
tor, [ soldered them in place. | took care to mount
the detectors about 1/8th inch above the circuit
board. This small gap is critical because it allows
the following sensor alignment.
Once soldered in place, | r

| have included a diagram showing how you
could use this same technique to create a 4x5 cell
net convexity detector. Remember that this design
uses 20 identical photodetectors. The single detec-
tor marked as high-sensitivity is actually no more
sensitive than its companions; the software you

i |

then carefully pushed each photo-
transistor slightly off-center, aim-
ing it at the center of the lens.
You can make this step easier if
you place each phototransistor
on the board so its leads are
properly aligned for bending in
the desired direction.

I then completed the wiring of
the sensor board, adding the
resistors and cabling. My sensor
board needs five connections to
the host computer; +5VDC,
ground, and three analog signals.
| terminated the cable with a
female 5-pin MTA-style connec-
tor.

EPROM
socket

8051

While placing the remaining
components, | always checked to
make sure nothing interfered with

L

14.4 Kbaud external modem board

Layout of Practical Peripherals

the planned placement of the lens
tube. The lens tube will mount directly to the circuit
board, in exactly one location, so I checked often
to make sure | wasn't putting a part in a wrong
place.

After soldering all the components, | posi-
tioned the lens tube onto the circuit board. While
holding it in place, | visually checked alignment.
When | was satisfied that | had the lens where |
wanted it, | used three small dabs of hot glue to fix
the lens tube in place.

i

NOTES:

Schematic of 3-cell robot aye

6ND (J1-1)

+5 VDC (J1-2)
Signal 1 (J1-3)

Signal 2 (J1-4)

Signal 3 (J1-5)

Pin numbers refer to a

¥ e3
TIL-31A
S-pin female MTA connector on
a S-wire cable.

1 After making one last check that the
lens was properly positioned, I fin-
ished construction by adding a bead
of hot glue along the entire seam
formed by the tube and the circuit
board.

The completed robotic eye mea-
sures about two inches long, with four
mounting holes on the circuit board.
It provides an analog signal from
each detector, suitable for connection
to the analog inputs of a 68hc11.

I mounted my new robotic eye to a
small stand on my work bench,
hooked it to a BotBoard, and ran
some experiments to determine its
field of view.

| used a solid white piece of paper
as a background. For a target, |
attached a dime-sized piece of black
paper to a length of white 22 AWG
wire. | could move the target around
on the background, without having
shadows or my finger disturb the
readings.

I lit the background using my incan-
descent desk lamp. | then wrote a
small program that would sample all

-

I now had a small lens and holder, ready for
the addition of my robotic eye electronics.

The accompanying schematic shows the eye's
electronics are quite simple. The simplicity arises
because all of the A/D conversion and sampling
occurs in the robot's 68hc11 microcontroller.

| started by choosing the arrangement of pho-
totransistors | wanted. | used a triangle design
because | was building an eye that my robot could
use for following a dark line on a white surface.
Refer to the accompanying diagram of a three-cell
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three signals and display the values
read on my laptop's screen.

| placed the eye about six inches from the
background, started the program, and began mov-
ing the target around, noting the changes in the
displayed readings.

Despite the target's size, only one detector
ever saw it at any one time. The readings from a
detector changed by about $40, or 64 decimal,
between light and dark. This wide range of values
will ease the job of writing the final line-following
software.

write simply gives this detector's output more
value.

And remember that you might need to alter
the base of the lens-holding tube slightly to accom-
modate the larger array of sensors.

Cheap development systems

I'm always on the lookout for inexpensive
development systems for microcontrollers. My
favorite chip is the 68hc11, but I'll check out nearly
anything.

Recently, | had to pull the modem card out of
my main PC. While | was holding the card, | found
a QA sticker on the main chip and, by reflex,
scraped off the sticker. | wasn't actually expecting
to find a number | recognized; most modem
boards use house-numbered MCUs.

Lo and behold, this board used a stock
Motorola 68302.

At this point, | had to sit down for a moment. |
was holding in my hand a small circuit board con-
taining a 16 MHz 68302, 256K of socketed
EPROM, 64K of static RAM, and 2K of serial EEP-
ROM. | had paid $89.00 for this board over a year
ago.
Those of you who have looked into the 68302
and other recent Motorola MCUs already know the
major reason why experimenters don't use the
chips. The leads are so tightly spaced that the
average hobbyist can't solder them. And that
assumes a hobbyist could even make or buy an
etched board with such fine detail.

Sure, you can hunt around and find commer-
cial development systems for the 68302 and other
high-end parts. But | guarantee you the price will
be way beyond $89.00.

But the laws of supply and demand enable
modem manufacturers to build and sell these high-
tech systems for less than $100.00.

I got on the phone to the modem's maker,
Practical Peripherals, and talked to their technical
service desk. What follows is the result of several
conversations and some independent digging of
my own.

Practical Peripherals sells two classes of
modem, each in two different forms. The regular
class modem contains an 80c31 variation, with
32K of socketed EPROM and 32K of static RAM.
The processor runs at over 22 MHz, and is a house-



numbered Siemens part.

The Pro class modem contains a 68302, which
is a CMOS version of the 68000 with three on-chip
high-speed serial ports, four controllable chip
selects, 32 bi-directional I/O lines, and other good-
ies. This modem carries 256K of socketed EPROM
(in two chips) and 64K of static RAM.

Practical Peripherals sells both classes of
modem in either internal or external format. The
latter is by far the more interesting to robotics hob-
byists, as it includes an on-board serial port, eight
LEDs, and a small wall-wart power supply.

The circuit boards in either class of external
modem measure about 6-3/4" x 4-1/2" and make
extensive use of surface mount technology (SMT).

Note that the above refers to the Practical
Peripherals 14.4 Kbaud modems. | haven't had a
chance to explore the newer, 28.8 Kbaud units yet.
Besides, the price of the slower modems is drop-
ping fast; as of this writing, mail-order prices for the
Pro class 14.4 Kbaud external modems is $129.00.
Check the pages of Computer Shopper for suit-
able suppliers.

Other modem makers will likely use different
chips, so if you want to try other MCUs, look
around. | know that the older Supra internal
modems used a Rockwell MCU with two socketed
EPROMs on-board, which could point to a 16-bit
6502 variant. And some of the newer ATET
modems sport DSPs; anyone want to try hacking
robot code with a DSP?

| have already turned a regular class Practical
Peripherals external modem into a nice little 8051
development system. | started by heading down to
the local Computer City and picking up a new
modem for $99.00.

| opened the case, took the modem board out,
and spent some time looking over the electronics. |
noticed a 62256 SMT 32K static RAM chip already
soldered in place, with space next to it for a second
chip. This leads me to suspect you could add an
extra 32K of RAM by simply soldering in another
chip.

But | was headed in another direction. | wanted
to know where the ROM and RAM appeared in the
8031's I/O map. And the only way to learn that
was to look inside the EPROM.

I want to stress something here. | have
absolutely no intention of ever again using this
board as a modem. | couldn't care less how
Practical Peripheral's code works, how they
designed their code, or how their code could be
altered to change the modem's performance.

All | care about is locating the various 1/O
resources in the MCU's address map.

So | pulled the EPROM out of its socket, put it
in the socket of my EPROM programmer, and
downloaded its contents to my PC as an Intel HEX
file.

Next, | needed an 8031 disassembler. | also
realized that, eventually, I'd need a good 8051
assembler. Where better to look for such tools than
the Internet?

A little bit of prowling through the comp.robot-
ics Frequently Asked Questions (FAQ) file turned
up pointers to several valuable FTP sites.

ftp.intel.com contains several tools and files
supplied by Intel. There is lots of stuff for high-end
MCdUs, but not too much for the 8051. Still, it's an
interesting site, and worth a look.

The two winners were bode.ee.ualberta.ca and
ftp.pppl.gov. | picked up some very strong tools
from both of them, but I don't have notes on exact-
ly what software came from which system. |
encourage you to try both of them.

Note also that bode.ee.ualberta.ca carries
copies of nearly everything on the Motorola FREE-
WARE BBS.
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. ROBOTICS .

From these two sites, | grabbed a very nice
assembler from Metalink. ASM51 appears to be a
complete MCS-51 assembler, and its supports
include files, macros, and segmentation. It is very
fast, with good error descriptions, and templates
for several different processors beyond the 8051.

I also picked up the DIS8051 disassembler
from DataSync. This is an excellent disassembler,
capable of translating a .HEX file into legal-looking
8051 assembler source. | say "looking," because |
never actually tried to assemble the disassembled
source. But the output is certainly good enough to
skim through and understand.

[ turned DIS8051 loose on the .HEX file from
the Practical

code sticker, complete with the board number, on
the outside of all of their boxed modems. This lets
you verify that you are buying the above board
without even opening the box.

If you already have a Practical Peripherals
modem, but it doesn't have this board type, read
through the instructions anyway. You should be
able to locate comparable junctions for your board.

Making the mods

My board contains a Siemens MCU, house-
number SAB-C501-L20N,; this is a square SMT chip
in the center of the board. | spot-checked a few

Peripherals i

EPROM, and
took a look at
the output
source file. |
used the infor-
mation gleaned
from my exami-

Ui: A
i 74HCo0

u1ee
na'tion to start 1 ... 5 ‘74HC9
writing an 8051 T ST 8
monitor of my *RD 10
own.

Actually, |

went back to
the Internet and
grabbed a copy

Address decoder schematic

1

ui:B
% 74HCO0

bil *0E (RAM PIN 22)

3

of MON31-
11.ASM from one of the above FTP sites. This file
is the source code for a simple, but useable 8051
ROM monitor.

Using this source as a starting point, | began
rewriting large sections and adding the features |
wanted to see in my new monitor.

The result, which | call MON31-20.ASM, for
version 2.0, serves my purposes well. | can now
use it to explore other parts of the Practical
Peripherals modem's electronics.

The next mods to make to the modem elec-
tronics involved rearranging the locations of the
I/O resources. | needed to do this to make the
board more useful for robotics.

As purchased, the EPROM resides in code
space from $0 to $7fff, with a second image from
$8000 to Sffff. The 32K static RAM runs from $0 to
$7fff in data space.

This arrangement is nearly useless for robot-
ics. The only memory in code space is the EPROM.
This means that you have to burn your program
into EPROM, try it, change it, burn it again, etc.

I need to change this layout somewhat. | want
the EPROM to appear only from $0 to $7fff in code
space. | also want the static RAM to reside at
addresses $8000 to S$ffff in BOTH data and code
space.

This last feature is most important. If the RAM
exists in both spaces, | can use the monitor to
download data into data space RAM, then jump to
an address in code space RAM. This lets me use
the RAM as a ROM emulator, speeding up code
development.

This conversion is actually quite easy, but be
warned that you will need to do some careful work.
The mods involve unsoldering one or two SMT
pins and devices, and must be done with care.

You will need a fine-point soldering iron with a
very clean tip, and some fine solder. You will also
need a magnifying glass, fine-tipped tools such as
tweezers and a screwdriver, and some means of
removing excess solder, such as a solder pump.

The following instructions deal with board type
A1033600. You can find the board type on a small
barcode sticker on the solder-side of the board.

In fact, Practical Peripherals even puts a bar-
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pins of this IC and verified that it seems to match
the pinout of an Intel 8051 in a PLCC 44-pin pack-
age.

This board also contains a 32-pin socket with a
28-pin EPROM plugged into it. The ROM socket
sits in the upper-right corner of the board.

Note that in the following paragraphs, if I refer
to pins on the EPROM, | mean counting from pin 1
of the chip. If I refer to pins on the socket, | mean
counting from pin 1 of the socket.

The EPROM, a 27c256, is installed in the sock-
et "bottom-aligned," so chip pin 14 fits into socket
pin 16. Therefore, pin 15 of the EPROM is the
same as pin 17 of the socket.

Similarly, the SMT static RAM IC is bottom-
aligned in a 32-pad pattern at U6. Here, | will refer
to device pins, numbered from 1 to 28, or to pat-
tern pads, numbered from 1 to 32.

Begin by locating R5, an SMT resistor marked
470 (47 ohms), mounted on the component side
of the board, near pin 15 of the EPROM. Remove
this resistor by unsoldering it. Take care not to
damage any of the tiny adjacent traces.

Cut a 2" length of 30 AWG wirewrap wire and
strip 1/16th-inch of insulation from either end.
Solder one end of this wire to the empty pad at R5,
nearest pin 17 of the EPROM.

Locate R34, a 47 ohm SMT resistor near the
MCU. Solder the other end of this wire to the pad
on R34 closest to the MCU. This mod removes the
copy of the EPROM that appeared from $8000 to
Sffff in code space.

Carefully unsolder and lift pin 20 of the static
RAM chip at U6. Be extremely careful doing this.
You only need to lift the pin enough to clear the
solder pad below it. Use a magnifying glass and a
clean soldering iron, and take your time.

If you bend the pin up too far making this
mod, DO NOT - e
try to bend the
pin back down
nearer to the
board. Doing
so will surely
fatigue and
break the lead,
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ruining your board. Instead, flow a small amount of
solder onto the pin so the solder acts to strengthen
the lead.

When you are done, inspect your work to
ensure that no filaments of solder short the pin to
any of the adjacent pins or pads.

Now perform the same operation on pin 22 of
this chip.

Wire up a socketed 74hc00 per the accompa-
nying address decode schematic. Do not make
any of the connections to the board yet; simply
wire from pin to pin on the socket, using 30 AWG
wirewrap wire and a solder-tail socket.

When finished, you should have a socketed
"dead-bug" 74hc00 with five 2-inch wires coming
off of pins 14, 7, 9, 10, and 11. The first two of
these pins will carry +5 VDC and ground to the IC.

Strip 1/16th-inch of insulation from the ends of
these five wires.

Carefully solder the wire from pin 14 of the
74hc00 to pad 32 of the blank SMT IC pattern
adjacent to U6, the static RAM chip. As mentioned,
this pattern contains 32 pads, and U6 is bottom-
aligned on a similar pattern. Pad 32 provides +5
VDC to the static RAM chip.

Next, solder the wire from pin 7 of the 74hc00
to pad 16 of the same blank SMT IC pattern. This
provides the ground connection to the static RAM
chip.

Now solder the wire from pin 11 of the 74hc00
to the lead at pin 22 on the static RAM IC at U6.
Note that you are soldering this wire to the chip's
lead, NOT to the pad of the U6 pattern!

Make this connection by laying the wire along
the lead, then heating the connection. DO NOT try
to wrap the wire around the lead! This wire pro-
vides the *OE signal for the static RAM chip.

Solder the wire from pin 10 of the 74hc00 to
pad 24 of the blank pattern at U12. This pad would

correspond to pin 22 of a static RAM chip, if it were
soldered onto the pattern bottom-aligned. This pad
provides the *RD signal from the MCU.

Solder the wire from pin 9 of the 74hc00 to the
empty pad next to the legend C14, near pin 14 of
the static RAM at U6. This pad provides the *PSEN
signal from the MCd.

Finally, prepare a 2-inch length of wirewrap
wire, trimming 1/16th-inch of insulation from either
end. Solder one end of this wire to pad 22 of the
blank pattern at U12. This would be pin 20 if a stat-
ic RAM chip were soldered into place.

Solder the other end of this wire to the lifted
pin 20 of the static RAM chip at U6. Take care to
connect only to pin 20, not to any adjacent pin,
pad, or trace.

This completes modification of the 8051
modem board. You now have a development sys-
tem with 32K of socketed EPROM and 32K of
ROM-emulation RAM.

You will need to mount the 74hc00 IC and its
socket someplace safe on the board, so its
exposed pins don't short out something. | cut a
small piece of double-sided foam tape to size, then
stuck the 74hc00 upside down on top of the small
SMT IC just to the left of the pattern for U12.

The next obvious step would be adding bat-
tery-backup to the 32K of static RAM. This would
let you develop your robot code on your desktop,
then bolt the whole board onto your robot frame
and restart the computer, running your code out of
RAM.

| haven't installed such a battery-backup
scheme yet, but I'll keep you posted.

The modified Practical Peripherals 8051 board
seems ideally suited for robot hacking. Many of the
8051 signals have an SMT 47 ohm resistor sol-
dered in series. I'm sure Practical Peripherals did
this so they could add or subtract features by sim-

ply adding or removing resistors.

But this works to our advantage as well. Now
you can easily isolate port pins and solder wires to
the fat SMT pades, if necessary.

This board contains a number of interesting
chips. The Rockwell 6645 chip drives the modem
circuitry, which is fairly useless for robotics. But it
might have additional features that a robot builder
can exploit.

Of more interest to me is the ATMEL 24c16
2K serial EEPROM chip, located at U2, just to the
left of the EPROM socket. Be sure to contact
ATMEL and ask for a copy of the data sheets for
this chip. It uses a stream of pulses to store and
retrieve bytes of data from EEPROM, and could
make a great place to stash power-up features, a
small bootstrap, or other data.

| also noticed two Motorola 74hc595 8-bit seri-
al-in, parallel-out converters. These are bizarre
chips to have laying around inside a modem. |
have a feeling Practical Peripherals used them as a
poor-man's 8-bit output port, since running the
8051 in expanded mode uses up nearly all of its
I/O lines.

Now you will need some software. My monitor
isn't quite finished as of this writing, though it cer-
tainly will be done by the time you read this. I will
make arrangements for storing this on an FTP site
somewhere so you can retrieve it.

Those of you more adventurous can use the
MON31-11.ASM source file as a starting point for
your own efforts. Or you can roll your own monitor
or robot code, using C, BAS051, or other language.

Note that you can find the source for
BASIC52, a BASIC interpreter for the 8052 chip, at
the Intel FTP site. With suitable modification on
your part, this might prove a welcome addition to
your development system. After all, you do have
32K of EPROM to fill up. NV

[#115 TELEPHONE — FAX cont ]+ HABLER 1D

in your PC! 8-bit card with

GTE TELEPHONES taken out of service,

TURN ON YOUR CELLULAR PHONE by

CELLULAR PROGRAMMING SOFT-
WARE Motorola software (Pre v9122) $80,
includes manual and diagrams for build-
ing programming cables. Motorola
(EMPS or MPC) late and new software (up
to v9340) $279, (cables not included). All
prices include shipping anywhere in the
US (COD add $15). ALL MAJOR CREDIT
CARDS ACCEPTED. Call 508-977-0665 or
send order to, CCS, PO Box 3315, Peabo-
dy, MA 01961-3315.

UNION JACK’S©, AMPS CELLULAR, DI-
RECT PROGRAMMING SYSTEM, FOR
MOTOROLA BRICK, FLIP & BAG
PHONES. Program firmware to 9122s
without a loader phone, with loader
phone firmware to 9340s. (Loader phone,
Flip-Brick or Bag requires firmwares be-
low 9122.) UNION JACK’S© complete
AMPS program includes backup service
& yearly updates UJMP-1 SOFTWARE
$199.95. COMBINATION OFFER: (SAVE
$29.95) COMPLETE REPROGRAMMING
SYSTEM *$399. Nothing extra to pur-
chase. Includes UNION JACK’'S© AMPS
SOFTWARE PROGRAM UJMP-1 $199, 3
TYPES LESS BUSTER’S, MOTOROLA
COMPATIBLE, COMPUTER PROGRAM:-
MING CABLE HARDWARE SETS, 1-6PC-
CSFF FOR FLIP PHONES $99.95, 1-3PC-
CS689 FOR BRICK PHONE $99.95 and
1-3PC-CSBF FOR BAG PHONES $49.95.
*PRICES: Computer & Cellular loader
phone not included. UPS, COD, Cash,
2nd DAY AIR $12.00. Additional details,
Cable Sets, etc., SEE OUR ADVERTISE-
MENT (LESS BUSTER’S ELECTRONICS)
N&V AD CLASSIFICATION 115. TELE-
PHONE/FAX. CATALOG FREE. 702-642-
0325.

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

CELLULAR EXTENSIONS, SEND US
YOUR PHONE. Or buy a new or used
phone from us! Proof of line ownership
required. Call for a list of available mod-
els, we program many different brands
including all Motorola, NEC, Audiovox.
Same day service. Call: 714-581-2121. For
24hr information call from your FAX
714-581-7460 CGC.

CELLULAR HACKERS BIBLE VOLUME 2
Completely new material on cellular
hacking! Covers: NAM format mapsire-
verse voice channel hacking/RVC &
FOCC message/unit ID code hacking/
SID/control channel frequencies/reverse
scanning/Mitsubishi M800 modifica-
tions/data stream encoding/control chan-
nel signaling/qualification codes/central
office codes/40-50 MHz television tuner
hack/ESN codes/ESN/MIN scanning
hack. PLUS!!! software to program Mot-
orola, Nokia, NEC, Radio-Shack, Panaso-
nic, and Mitsubishi phones! WOW! All
this and much more. $79.95 PPD. Specify
1.2/1.44Mb. CELLULAR PROGRAMMERS
BIBLE 250 + programming instructions,
$54.45. BAGPHONE VIDEO BIBLE, New
video shows and tells ALL about Radio-
Shack bagphones. Covers: ESN/cloning/
resurrecting ‘‘dead phones’/Check-
sums/security/covers R-S and Nokia pho-
nes, $39.95. VISAIMC, 602-782-2316 or
FAX 602-343-2141. TELECODE, PO Box
6426-NV, Yuma, AZ 85366-6426.

approx. 4,000 rotary and touchtone, all
styles, $1,995 plus freight. GBC Electron-
ics, 125 Birch Street, Blountville, TN
37617, FAX or phone, 615-323-2976.

CELLULAR EXTENSION SPECIAL Motor-
ola “bag” phone programmed as an
extension to your existing line just $299.
Call: 714-581-2121. For 24hr information
call from your FAX 714-581-7460 CGC.

MOTOROLA FI/Ps, MOBILE STARTER
KIT, ABC COMBO $59.95. INCLUDES: (A)
DELUXE LEATHER CASE, with belt clip,
detachable wrist carry strap and soft
touch key pad cover. RP-MFPC-A $19.95
ea. (B) EXTENDED POWER, BATTERY,
1070Mah, 100 Minutes talk time, thick-
ness 19mm, specify color Light/Dark
Gray RP-MFPB-B $24.95 (C) QUICK BAT-
TERY CHARGER-ELIMINATOR. Plugs in-
to car’s lighter jack and F/P’s Data-Power
jack, fully charges battery in 45 minutes
while operating phone. RP-MFPBC-C
$24.94. (D) AC POWER ADAPTER, REGU-
LATED, operates RP-MFBC in home. RP-
MFPPAR-D $12.95. COMBO OFFERS:
(ABC) COMBO $59.95. (ABCD) $69.85,
REGULARLY PRICED $82.80. REGULAR-
LY PRICED $69.95. S&H: $3.50 PRIORITY
MAIL, 2nd day delivery. $12.50 UPS COD
2nd Day Air. Send check or MO To LESS
BUSTER’S ELECTRONICS 2039 CIVIC
CENTER DRIVE #176. N. LAS VEGAS, NV
89030. Catalog free, Call 702-642-0325.

simply pressing a few keys on your
keypad. No expensive cables or software
needed. To receive the complete manual
please send $19.95 US funds in the form
of cash, cheque, money order or Visa/
MasterCard number and expiration date
and a self addressed envelope to Evolu-
tion Electronics, 701 Rossland Rd. E.,
Suite 378, Whitby, Ontario, Canada L1N
9K83. Very prompt service.

FAX SWITCH fully automatic. Connects
your fax, phone, and answering machine
onto a single line. $39.95 plus $5 UPS.
Phil Spargo, 130 Dellbrook Ave., San
Francisco, CA 94131 or call 415-641-9346
between 6:00-8:00 pm PST.

ESN READER: full functioning reader
displays ESN, MIN, SCM etc. complete
unit, not a kit. Call RadioLab, 714-530-
4659.

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 reg., $6 UPS. Accept VISA. Call
for COD. LOGICAL DESIGN TOOLS, 5403
Everhart, Box 55, Corpus Christi, TX
78411. Phone/FAX 512-888-4535.

ALL PHONE systems and pieces wanted.
Any brand, any condition. Fax list to:
908-774-1807 or call 1-800-331-9560.
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PHONE SYSTEMS WANTED!!! We buy
AT&T MERLIN, SYSTEMS 25/75/85 and
other AT&T phone systems. Please call
for a quote or fax us your equipment list.
COMPUTER KEYWAYS, 513-847-2300 or
FAX 513-847-2350.

$40 DTMF KIT. Decodes Touch-tones
from your scanner or Ham radio. Com-
plete kit (no case) $40. Assembled unit
(includes case) $50. Requires IBM com-
patible computer. Gary Bach, Box
751454, Dayton, OH 45475.

SAVE UP to 40% on long distance fiber
optic network $0.149/peak, $0.126/off
peak, No surcharge. $0.22/minute calling
card. 800 service $0.146/peak, $0.13 off
peak. Six second billing, 800 voice mail
$0.18/minute. Bill Dunn, 601 Almarida Dr.
Q14, Campbell, CA 95008.

LIQUIDATE CELLULAR phone sale! Shin-
tom 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.

OKI 900 & AT&T 3730 5 NAM/ESN modifi-
cation. Program up to 5 different ESNS &
NAMS all on keypad & changeable at any
time, only $250. Or order complete unit
for $700. Call LVCC @ 702-894-3617, FAX
702-242-4863 or mail order to: 240 N.
Jones Blvd. #122, Las Vegas, NV 89107.

LOADER PHONE KIT: Programs Motoro-
la cellphones 9122 thru 94XX without
memory loss! Program Ultra-lites, Micro-
tac lites, 550 flips, Ultra-classics and
series 3 and 4 mobile/bag transceivers.
Works with the original motorola cell-
phone software for below 9122 FREE
with purchase of loader phone kit. Uses
standard programming cables, cable dia-
grams included. WE WILL BEAT ANY
COMPETITORS ADVERTISED PRICES!
LOADER PHONE KIT only $175 (plus
shipping), call 916-326-8059 pager.

VOICEMAIL/FAX-ON-DEMAND Voice/
FAX/data Modem with Windows & DOS
Software. 9600/2400 $69. 14.4kbps $99.
205-740-0305.

TEUECOE

CELLULAR PROGRAMMERS PACKAGE
OFFER!!! Volumes 1 and 2 of the Cellu-
lar Hackers Bibles, Cellular Programmers
Bible, Bagphone Video Bible and Cloning
Cellular Telephones Video. INCLUDES
software to program Motorola (9122 &
lower), NEC, Panasonic and Nokia $179.
VISA/IMC, 602-782-2316 or FAX: 602-343-
2141. TELECODE PO Box 6426-NV, Yuma
AZ 85366-6426.

CELLULAR CLONING. All Motorola flips
and bags. Bag phones $200, flips $350.
Will program yours for $100. Call Bull-
seye Services for info, 803-934-2464.

PHONE BOX BIBLE. NEW!!! 35 plus
plans and articles on phone boxes. Blue,
red, beige, and 22 other boxes. Includes
the new “QUARTER” box plans. For
educational use only!!! $43.45. VISAIMC
602-782-2316 TELECODE Box 6426-NV,
Yuma, AZ 85366-6426.

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.

PULSE TO DTMF CONVERTERS: Add
pulse capability to your voice mail or IVR
application. Fax for price sheet. Telex-
perts, Inc., 408-865-0497.

CELL PHONE cloning for the guy who
has (two of) everything. Must have cur-
rent service contract. Motorola, Tandy.
For more info, call Keith 512-259-4770.

MULTIPLE CELLULAR PHONES, ONE
NUMBER! Enjoy convenience of 2 or
more cellular phones all using same
phone #3 and one monthly bill. Consumer
brochure, $5; Dealer, $10. Become a
CelluSoft agent, no investment cost.
SASE to Cellusoft™ Technologies USA,
5750 Lakeshore Dr., Holland, M| 49424.
616-399-6390, M-F 9am to 2pm, EST.

LOWEST PRICES on Underground Infor-
mation and Products including Hacking,
Phreaking, Cellular, Electronics, Viruses,
Anarchy, Scanners, Cable-TV, Encryp-
tion, Wardialers, Internet, and many other
items. Disks as low as $3. Send $1 or
SASE for current catalog. Byte Bandits,
PO Box 861, North Branford, CT 06471.

CELLULAR SURVEILLANCE ANTENNA
Mfd. by Cushcraft for data collection.
Model S-8964B, 4dB Omni design. Only
42” long and 1.1 Ib. Dealers pay $120 for
this antenna. Our price; $89 ppd. MDM
Radio, Ltd., 7112 W. Roosevelt Rd., Oak
Park, IL 60304, Tel. 708-848-4210, Visa &
MasterCard accepted.

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. MC/VISA, COD. Bag phones 9122
and above also.

TURN ON your CELLULAR PHONE
through key-pad programming. Manual
$22. CABLETRONICS, BOX 30502R, Be-
thesda, MD 20824.

MOTOROLA CONVERSION KITS. Con-
vert your “bag” phone to a car mount.
Includes data and power cables, hands-
free mic, hang-up cup, fuse holders,
mounting brackets and installation
guide. Special $49.95. Bag phone kits:
convert your mobile to a bag phone,
includes bag, cigarette lighter cord and
antenna etc. $39.95. Call: 714-581-2121.
For 24hr information call from your FAX
714-581-7460 CGC.

Cable TV Convemrs

& Remotes

CONTROL
OF YOUR

TV:

¢ Full Service

e Highest Quality

Tired of Faying Rent To Your Cable Company?

e Original Equipment

BOSS

| DISTRIBUTORS

P.0. Box 1282 ¢ Beloit, WI 53511

CALL TODAY

1-800-228-2677

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

[]

=~
AEANS

i

eee

Wil FCNT

WHEN YOU CAN OW?

Over 5 Yrs. Experiencc;
Excellent Customer Service
Prompt Delivery Anywhere
Tell Your Friends About Us

Call Today For Our
LATEST SPECIALS!

Write in 145 on Reader Service Card.
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BUY WITH CONFIDENCE

« 30-DAY REFUND POLICY
- TECH SUPPORT NUMBER

1270 E Broadway # 113, Tempe AZ 85282

®Miniature photo batteé{
mounts right on circuit boar
(Included with kit)

® Tunes 88-108 MHz

o Up to 1/2 mile range.
® Sensitive 2 staé;e audio amplifier,
picks up sounds at the level of a
whisper..

MICRO-MINIATURE FM TRANSMITTER
Including the battery, this is the Worlds smallest FM

@ Transmits at 143 MHz.

®Up to 1 mile range.

® Miniature photo battery
mounts m[]m on circuit
board. (Included with kit)

® Amazing audio sensitivity, picks up

sounds at the level of a whisper.

CRYSTAL CONTROLLED TRANSMITTER
This i the Worlds smaliest crystal controled FM trans-

Easy | mitter. Transmits to any scanner type receiver. Easy to

anywhere!
@ Tunes 88-108 MHz.

OPowerIul 2 stage audio
amplifier.

@ Sensitive, picks up sounds
at the level of a whisper. [3) N
® Up to 1 mile range. -
SUPER-MINIATURE FM TRANSMITTER
Worlds smallest FM transmitter. Use with any FM
broadcast receiver. Easy to assemble, all chip com-
ponents are pre-assembled to the circuit board.
XST500 (E-Z) Kit .
® Digital voice changi
to male, adult to child, child to adult.
© 16 levels of voice masking.
® Button for normal operation.

® Complete anonymity
on all calls.

® Not a kit, fully 7
assembled. X

VOICE CHANGING TELEPHONE

STOP THOSE ANNOYING TELEPHONE CALLS! Sound

receive 400 to
550 MHz.

800-950 MHz SCANNER CONVERTER
If your scannes can receive 400-550 MHz, just add the

XLC900 for uninterrupted 800-950 MHz coverage. It
converts all 800-950 MHz signals down to 400-550

MHz 50 your scanner can receive them! Add our cus-
tom case and knob kit for that *Professional® look.

WE ACCEPT VISA,
MC, MO, COD

®Smallest Phone transmitter

@ Attach to phone line anywhere ﬂ
XSP250 (E-2) Kit
handset and phone.

assemble, uses pre-assembled circuit board.
XTL1000 E-Z KIT
anywhere!
® Tunes 88-108 MHz. 4
®No batteries required, powered
by phone line.
@ Up to 1/4 mile range.
in house, even inside phone.
SUPER-MINIATURE PHONE TRANSMITTER
Worlds smallest FM phone transmitter. Use with any
FM broadcast receiver. Easy to assemble, all chip com-
ponents are pre-assembled to the circuit board.
® Digital voice chan male to female, female!
to male, adult to child, child to adult.
® Use with any modular phone.
© 16 levels of voice masking.
® Connects  between
o Not a kit, fully
assembled.

VOICE CHANGING ACCESSORY
STOP THOSE ANNOYING TELEPHONE CALLS! Sound
older and tougher when you want to. Not a kit Enl_lx

! with single phones.

O igh quality ster

to any FM stereo receiver.
®Built in output

level monitor for

quick and easy

tuning.
®Ideal for use with

personal

player.

M STEREO THANSMITTER

[Transmit full bodied Hi Fi stereo to any FM stereo re-

(602-894-0992)

®Uses sensitive microwave
transistor amplifier.

®Covers 1 to
2,000 MHz.

© Compact hand
held unit

®Includes miniature loud speaker for audio
indication of detected signals

SUPER SENSITIVE BUG DETECTOR
When the XBD200 intercepts a signal in the 1 to 2,000
MHz range, it emits a grow! that increases to a high)
pitched squeal as the signal strength increases.

XBD200 (C) Kit .

o s

®Use mlh any FM broadcast reoewer
®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 whispes
and transmitting them to any FM broadcast receiver.
XFM100 (C) Kit .
@ Transmits a continuous beeping tone.
®Adjustable o,

from 88 to £ &
108 MHz. “ e/

e Powerful
stage audlo
amplifier.

-Up lo 1 mile

®oUp to 1 mile

range.
®Works with any FM hroadcas! receiver.
@ Operates from battery voltages of 3 to 18 Volts.

TRACKING TRANSMITTER

Measuring 0.7 by 2.4 inches, the XTR100 is ideal for
use in locating lost model rockets, bicycles, automo-
biles, games of hide and seek, and contests.

XTR100 (C) Kit
®Dial your phone from any-

where and listen to

the sounds inside <

your home.
®Two digit Touch Vv

Tone code for secure

operatiof

TELEPHOIIE SNODP

The latest in home or office security. Dial home from)
any other telephone, enter a two digit security code,|
and listen to all the sounds in your home . Automati-

ceiver. Separate left and ngm mputs and gam covas

1-800-336-7389

cally tums on without ringing the bell, waits for code,

TOLL FREE ORDER LINE Bl Rl R

XANDI ELECTRONICS
BOX 25647

ASK FOR FREE CATALOG OF OUR PRODUCTS (Ui ld W W& L7 11204

Write in 144 on Reader Service Card.

DESCRAMBLERS

SA-3
SUPER-PIO

CONVERTERS

NATIONAL CABLE PRODUCTS

CONVERTER (COMBO)
SCIENTIFIC ATL. 8580 $219.00 EACH
CALL FOR OTHER BRANDS

PANASONIC TZ-PC1453G2 $75.00 EACH
*1-YEAR WARRANTY ON ALL PRODUCTS*

1-800-342-4509

NO CALIFORNIA SALES!
WE DO NOT ASSIST ANY INDIVIDUAL IN DEFRAUDING CABLE OPERATORS!

5 10

$49.00 $45.00
$64.00 $59.00
$64.00 $59.00
$49.00 $45.00
$66.00 $61.00

Write in 143 on Reader Service Card.

PHONELINE SIMULATOR Kit. As fea-
tured in Jan '95 Popular Electronics
Magazine. Microprocessor controlled
system is used to demonstrate/test tele-
phones, modems, fax machines, Voice
mail, etc. Authentic dial tone, busy sig-
nals, and ringing. LED display shows
dialed touchtone digits too! Kit includes
printed circuit board, all electronic parts,
technical manual. $145 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/FAX 916-
985-7219.

STOP UNAUTHORIZED LONG DIS-
TANCE USE, Call Restrictor installs in
place of existing wall jack, all compo-
nents hidden from view, powered by
telephone line. User must first dial 4-digit
access code to unlock long distance.
(local calls go through). $20 (includes
shipping) $35 for 2. Bill Damon, PO Box
5061, Eureka, CA 95502.

High Res. CCD in Diecast
Case. 9V Batt. Optional.

* Selection of Lens & Options.

Mounts/Optics.
* Full Selection of B/W & Color

Application.

[T ]
5"

"The Beretta's"

* Selection of Color & B/W Monitors.

* Switchers/Multiplexers/Monitors

Cameras with Many Options to Fit Your

f‘ B.*aﬂalue lnd.

Order Desk

With "C" Mount

1 800-752-357 1

Tech Info: 404-252-3340

Introductory Price

$119.95

W/O Lens

MB-750
High Res. B/W
9V Batt. Optional

#DC-750CX
CCD

Optional Transmitter For
Second Channel

sttem Comes Complet With:
* 1 CCD Transmitter Pod * 1 Monitor/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

* Mobile Security/No Installation Hassle

900 MHz A/V Transfer ‘

$339.95

#V-Pack-101

CELLULAR HACKING, OKI 900 phones
$400, Curtis cellphone ESN readers $245,
OKI 900 programming manuals $42, big
272 page catalog $5, covering all hacker
needs. Send certified check or money
order payable to: Wesley Kvasnicka, Box
208-36999, Indian Springs, NV 89070.

COMPONENTS

IRON POWDER ferrite core kit. 5 ea. of
T68-6, T68-2, T50-6, T50-2, T37-6, T37-2,
FT50-61, FT50-43, FT37-61, FT37-43
$13.50. Postpaid Ck/MO (cat 2 stamps).
Dan’s Small Parts, 1935 South 3rd West
#1, Missoula, MT 59801.

FREE ELECTRONICS CATALOG. Low,
low prices for high quality overstocked
parts. Call 817-473-1730. IME, PO Box
170415, Arlington, TX 76003.

IC [IC [IC Master

Inde | Adve |Selection Guide
Dire | Tech | Function Index
a Digital

Digital Signal Proc
Microprocessor

2L
-] ]
& - Micro Development

$95 SUPPLY LIMITED. Way Below Distri-
butor Cost. The same famous 3 volume (9
pound!) reference sells for $190 every-
where else. This is not a price drop, it's a
Once-in-a-Lifetime deal. Don’t miss it!
The most comprehensive IC reference
available. Specifications and alternate
sources for 100,000 ICs of every kind.
Also, ask about EEM. Netcom 516-826-
1808 x6300, 8am-10pm EST, 7 days.

SENSITIVE RELAYS: DPDT Center-off,
sealed, 1.5V 10MA coil current direction
selects contact. $1.50, 10/$12. 334-347-
5281.

WANTED - INTERSIL ICM7215IPG stop
watch chip, any quantity, 1-100 pieces.
Delcor, 914-779-6425, FAX 914-779-6463,
or Box 113 Centuck, Yonkers, NY 10710.

$1,000,000 DISTRIBUTOR Inventory:
Huge Amp inventory & other connectors.
Receiving tubes, semiconductors, fuses,
lamps, wire and more. C&H Distributing.
215 S. George St., York, PA 17403. Phone
717-843-7881, FAX 717-843-3875.

ustries

PrcesDo Nothechide Shppig.
Prices Subject to Change Without Notice.

141 West Wieuca Road 300-B * Atlanta GA 30342-3219 * PH: 800-752-3571 * PH: 404-252-3340 * FAX: 404-252-8929

] R @ | [coo]

RESISTORS $1 a dozen. Catalog $1,
foreign add $1. ZIPFAST, Box 12238,
Lexington, KY 40581-2238.
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EPROM ERASER: 10 EPROMS erase in
15 min. - $45; $60 with timer. 40 EPROM
industrial model 5”x 12” drawer + timer
$225. Made in USA & full 1 yr guarantee.
714-777-7738. FAX 714-777-3382.

PIC BUSTERS. We’re exploding blank
PIC16C5X prices. Call for latest quotes.
Blank MC68HC705C8Ps also available.
Call with your current requirements to
810-486-6625 or FAX 810-486-4892.

NEW 1995 catalog. Large selection of RF
chokes and inductors, ferrite cores and
beads, powdered iron cores, capacitor
and resistors, semiconductors, more.
Please include two stamps. Johnson
Shop Products, Box 160113, Cupertino,
CA 95016.

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

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 supplies
HD15-6-A factory box $25. ISI, 3901 Norris
Dr., Millbrook, AL 36054. 205-285-4222.

WANT TO Buy: ICs, military & aircraft
relays, diodes, transistors, electronic test
equipment & most components. Hoffy
Electronic Ent., 818-718-1165, FAX 818-
341-5506.

WE BUY gold plated parts, transistors,
hybrids, ICs, diodes, circuit boards, patch
panels, military pins, tantalum capaci-
tors, relays, old test equipment and all
types of electronic material. GOLD’N
WEST SURPLUS in Corona. Ph: 909-340-
1501, FAX: 909-340-1504. ASK FOR
MARK.

PIC BUSTERS. We'’re exploding blank
PIC16C5X prices. Call for latest quotes.
Blank MC68HC705C8P’s also available.
Call with your current requirements to
810-486-6625 or FAX at 810-486-4892.

FLEXIBLE WAVEGUIDE Brand new, sil-
ver plated, rubber coated, six-inch length
of WR90 in sealed foil pouch. 4 pieces for
$25. Wade, 309-523-3262.

GALS-PALS-GALS-PALS $1.25 ea. 16L8,
16V8, 20V8, 22V10s. Dip and quad pack-
ages available. This is a limited time
offer! Pic Technologies, 602-924-5394.

100MH INDUCTORS radial $1 dozen.
Closed end connectors namufactured by
AMP $3 per 100. Range 14-22. Send $1.
Will mail or fax list of components. John
Bartholomew, 2414 Collis Ave., Hunting-
ton, WV 25703.

BBS COMPONENT Catalog. All types of
ICs, transistors, capacitors, resistors,
computer parts, software, Radio Shack
parts and more! Free access to BBS.
Home Net BBS 612-755-9661.

COPPER CLAD Boards - mfg. Polyclad
1000 pieces 18" x 10” x .010”, copper one
side; 1000 pieces 8” x 12” x .031” copper
two sides; 2000 pieces 8” x 12" x .050” -
copper. Other thin sizes in stock - all at
50 each. Min order 20 pieces. Call 617-
894-7300. FOB, Waltham, MA. Price nego-
tiable for larger quantities.

MNG6047 PLL frequency synthesizer chip
used in SA cable boxes model 8500.
20,000 pieces available. Data sheet also
available. LA WOOD ELECTRONICS 717-
879-8052.

|VISA SUPERCHARGED 1. O _1-800-546-2529 _ mastercano |

SCPIO16

128 Channel /O Board
O FREE I/O Tester board when you buy SCPIO16
O Directly drive man: pular Solid State Relays.
O Directly drive sensitive mechanical relays.
O Control many different types of devices.
O Monitor wide range of sensors & events.
O Interface to TTL, LS, HCT, ALS, AS, FCT, etc...
0 Blows away performance of 8255 1/0 boards.

T Powerful yet very inexpensive. With software.
0 16 Byte wide ports. 8 In + 8 Out. 1/2 card size.
O Sustained I/O > 500 K Bytes / Second.

T High noise immunity low load CMOS inputs.
o Wﬁh power, ground, read & write strobes.

O Cards can share same space via extended 1/O.
O Machine pin sockets make field repairs a snap.
0 Silk screened, solder masked, & gold plated.
O See SCREWTERM, TERMRACK, SCRELAYS

SCREWTERM
16 Channel Screw Terminal Board
O Directly interfaces to any port on SCPIO16.
a Squons 8 Input + 8 Output channels.
L LED Bargraph Displal

B Termination resistors increase noise immunity.
0 Fuse protected power lines.

Q Minimize your setup time. 3

0 Reduce maintenance and repair costs.

Q Saves many hours of building & wire wrapping.
0 Shrouded Gold plated header with ejectors.

0 Boards are Solder Masked & Silk Screened.

0 1/0, Pwr, Gnd, Cntrl identified with legends.

0 3"x3" board with mounting holes & hardware.

TERMRQCK
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.

O Provides simple interface 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.

0 Boards are Solder Masked & Silk Screened.
01/, Pwr, Gnd, Cntr identified with legends.

o La?e solder pads with plated through holes.

O Wide dual signal traces increase reliability.

0 Plenty of well spaced mounting holes.

SC Engineering

$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, Me-
thuen, MA 01844.

| 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.

DIGITAL COMPASS SENSOR 45 degree
resolution. 4 bit binary output. 3 to
15VDC operation. Easily interfaces to
8031/51 or PC. Great for Robotic designs.
$15.75ea VISA/IMC Accepted. Suncoast
Technologies, Voice/Fax 904-596-7599.

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

O Qutputs source & sink more current than 8255s.

| Ks monitor inputs & outputs.
O Screw terminals for all /O, control & power lines.

O Screw terminal blocks socketed for quick release.

0 2 solder pads for ea. signal, control, & power line

1961 E. Whittier Blvd

SCRELAY64
64 Channel Relay Board

16 Relays per 64 line gold plated header.

2 pins per relay line reduces resistance
Independent A & B lines on all relays

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 can share same space via extended 1/O.
O Power on reset leaves relays open on power up.
O Uses 16 Byte wide ports. 8 Input + 8 Output.

0 Full length PC AT form factor card for 8 bit slot.

O Input ports can read back state of any relay.

gooooo

0 Gold plated 64 line headers support 16 relays ea.,

O 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 7.50/750ma 168.00
Commercial 24.0/240ma 189.00
Industrial 48.0/48.0ma 229.00
Cable set Eight 4’ cables  32.00
SCRELAY8 8optos+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

i 10.00

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

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

.a Habra, CA__90631-4131

Write in 141 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.
£ 240 Output paired with 240 Input channels.

0 Use to stimulate any line

L Then monitoring all other lines for responses.
0 Set port 0 to stimulate any 1 of 240 channels

£ Set port 1 to monitor selected channel.

0 Read port 0 to determine resopnse.

0 Then scan 1 to 240 channels for response.

O Multiple boards may be used in system.

0 Open collector outputs with 5.1K pullups.

O Every output paired with an input channel

O Uses only 4 ports in PC /O sgaoe.

O Full size fuse grotected PC/AT form factor card.
0 Gold plated 50 line headers. 48 signal+pwr/gnd.
0 Machine pin sockets make field repairs a snap.
O Silk screened, solder masked, & gold plated.

SCRELAY8
8 Optoisolators + 8 Relays
& Drive solenoids, valves, relays, & contactors.
Q Monitor external events & power sources.
O Directly interface to any port on SCPIO16 board.
1500 oetlcal isoated m:uts.
0 SPST 10VA 100VDC 70VAC 0.5Amp relays.
O Sensitive relays minimize power consumption.
0 LED Bargraphs qisplaé input & output status.
0 Opto inputs monitor AC/DC 0..32 volt lines.
O Independent A & B lines on all relays
0 Power on reset leaves relays open on power up.
O Fuse protected power lines.
0 Supports use of optional external power supply.
8 1/0, Pwr, Gnd, Cntrl identified with legends.
0 5"x5" board with mounting holes & hardware.

MIDI SCMIDI16 MIDI
128 Line MIDI Digital /O Board

£ Control real world devices from MIDI systems.
O Tumn 64 digital devices on/off as music plays.

a Aooegt commands from up to 64 digital inputs.
0 FREE I/O Tester board when you buy SCMIDIO
B Accepts MIDI commands from MIDI controllers
o] Prog:’amable MIDI Channel number 1 .. 16

K On board computer converts notes to Qutputs
0 On board cor}\Puter converts inputs to Notes

0 MIDI IN/OUT/THRU on 5 pin DIN connectors.
0 Will drive any SCPIO16 accessory

0 Uses same cables as SCPI016

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

14) 870-4237 (Voice & FAX!

International Overseas
Distributing, Inc. sells many
makes and models of
raw cable units.

Our inventory changes daily.

Quantity Discounts.

-800-890-8795
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QUESTIONS

| have a Radio Shack Baby Room
Monitor, Model 43-202 that | use to
keep an ear on my radio room. Could |
slide the base and receiver unit fre-
quencyl(ies) either way (up or down) so
that it will not be on any frequencies
listed in Scanner Guides?

3951 J.H.
Pompano, FL

HELP! HELP! HELP! I've got two
dozen — 3-1/2" diskettes that are full
of data entered by a Smith-Corona
PWP-14 word processor, now | can't
access the information. Can anyone
convert them to ASCIl or DOS lan-
gauge? The system that Smith-Corona
used with this older machine is not
compatible with ASCII or DOS.

3952 Lee L. Lipsky
Garden Grove, CA

Does anyone know how to attach

a WANG LPS-8/LIS8 laser printer

with a supposedly serial DB-25 inter-
face to a PC serial part?

3953 Steven Huizenga

Brown Deer, WI

| am looking for a telephone call
screening device. On an incoming call
it will ask the caller to enter an access
code or remain on the line. If the cor-
rect code is entered a ring signal will
be sent to peripheral one (phone). If
the incorrect or no code is entered,
peripheral two (answering machine)
will ring. If peripheral one is not
answered then output will switch to
peripheral two. If anybody knows of
such a device, or plans for construct-

ing one, please let me know.
3954 Wesley Newswanger
Ephrata, PA

Hello. | have seen and heard many
video converters. Has anyone ever
heard of a RGB to NTSC video con-
verter?
3955 Marcel Gonzalez

Miami, FL

I'm working on a Tandy 1000SX
computer. It has memory chips
marked MT4067-15 which is an 18
pin DIP and MT1258-12 which is a 16
pin DIP. Can someone give me pin-out
and cross reference number for
these? | know that MT4264-15 =
4164-15 and is DRAM. But, what are
the two | listed above?

3956 Robert Ritchey
Vandalia, IL

| would like to take a CD juke box,
for example, the Fisher 24 CD player,
and not only play music, but interface it
to my computer. IBM, MAC, or both.
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| would also like to take a TV and
put four screens in one. For example,
watch four TV programs at once and
be able to adjust the sizes of the other
windows. (This would be great on large
screens.)
3957 John Lyons, Jr.
Harrisonburg, VA

| would like to have a circuit that
would be able to "Tach" R/C Type DC
motors and other small hobby motors.
These motors are capable of 60,000
to 80,000 RPMs.

If it is mechanical, there should be
minimal loading. Same if the pick-up
device is optical or ?

I'd like to use a DVM as a readout
device and have the accuracy of the
100 RPMs. Input voltage on these
motors could range from O to +12
VDC.
3958 Lou Shultz
San Jose, CA

| recently obtained a monitor that
| would like to hook-up (cable) to my
486/SVGA. It is Model VR2S0DA,
19", manufacturer: Digital Equipment
Co. It has three BNC connectors RGB.
Any suggestions?
3959 Bill Brinkerhoff

Savannah, GA

| have a Drake TR33C which is an

old crystal controlled two-meter ama-
teur transceiver. | would like a
schematic diagram of a simple synthe-
sizer circuit that | could use to expand
my frequency coverage to include the
entire two-meter band.
39510 Donald Nappo
Stanton, NJ

| need crystals for a Bearcat Base
station scanner But the price of the
crystals exceeds what | would like to
spend. $5.00 a piece. Is there and
device | can use to modernize this unit
without the use of crystals and stay in
the same economy class. It must be
easy to install and have a range of
42.44-155.790, etc. for Rhode Island
reception. Also, | see no scanner crys-

tals for sale in the classifieds.
39511 Paul Recupero
Portsmouth, RI

| have a Heathkit solid-state scope,
model 10D-203-3 that has suddenly
developed a ripple on the trace that is
about one cm. in amplitude even with
the input shorted. It is in the horizontal
channel also. With the sweep set to
external and the external input short-
ed the trace is a solid circle a little
over one cm. in diameter. | substituted
power supply capacitors and rectifiers,
but there was no change. | disconnect-
ed the wires from the deflection amps
at the CRT socket and shorted both

pairs of pins together and ended up
with a trace a little over one cm. in
amplitude, but the horizontal was
almost a thin line. | bonded the circuit
boards together with braid and con-
nected the braid to the chassis, but
the problem still persists. The scope
is about 20 years old. Could it be the
CRT? | could use some help.
39512 Richard L Gagnon
Westfield, MA

| use an old Atlas 180 Amateur
Radio rig that runs about 100W on
160-20 meters. | need an antenna
switch. To save money, I'd like to build
one. Is there any problem with using a
10 or 20 amp toggle switch, rather
than the more expensive ceramic
switches?
39513 David M. Colburn
NH

Does anyone have hardware and
software description for the remote
control option on a JVC compac VHS
palmcorder? The remote control is a
serial device of some kind. | would like
to interface it to my PC.

39514 Vinnie Saladino
Commack, NY

| have a Tandy CM-8 Color monitor
model 26-3215 that | would like to
connect to a 9 pin CGA adapter. If any-
one knows the pin connections on
these monitors so | can replace the
connector with a DBS, | would appre-

ciate them contacting me.
39515 Mike Young
Newville, AL

TV coverage of the US Congress
includes sessions in both Houses and
some committee hearings.

Would someone describe the
sound systems being used? PA speak-
ers are not obvious to the TV viewer
although I'm sure they are there some-
where. Sound feedback seems to be
well controlled.
39516 Bill Stewart
Memphis, TN

Could someone tell me how to
convert an American VCR to work in
Europe?
39517 Syracuse,NY

Does anyone know how to modify
a Super Galaxy mobile radio to include
all or most of the 10-meter ham
band? It only goes to 28.320 as of
now.
39518 Bobby Calloway KC5JSN

DeBerry, TX

| have an evaluation board that
was manufactured by Harris
Semiconductor Corporation. It is
meant to demonstrate the RTX2001A

microprocessor and it has an on-
board Forth Language. | have found it
invaluable as a debugging tool for digi-
tal systems. Does anyone know where
to get more of these modules?

39519 Gus Calabrese
Denver, CO
I've got a Sanyo STK-437

Monolithic 2 channel power amp.
Sanyo isn't any help, the data sheet
and application notes are out of print.
Could someone please help with; a
basic stereo configuration, a bridge
circuit, and suggestions for data



books, or project books dealing with
this amp module.
39520 Les Oliver

Elverta, CA

Is there an easy way (or is there a
way) to check a voltage regulator chip,
such as 7805, etc.? | have a rather
large handful of pulls, some from my
own past projects. | need a method to
verify, and if possible how well any of
these work.
39521 Michael Keller
Lancaster, PA

A 2,000 volt power supply (10
amps), constantly blows a fuse. All the
capacitors, transformers, and coils
have been checked. They are okay.
What could be the possible cause?
39522 Richard D. Bennett

Jamaica, NY

Over the past year my home has
experienced various electronic distur-
bances. | have very little knowledge of
electronics, but through a year of my
own research, | have found I'm possibly
being attacked by electromagnetic
waves.

Lower AM on my handheld radio is
all jammed. On a certain spot, | can
push my television remote, and infra
red tones (depending on button and
function) are heard. When moving the
radio dial, our televisions, no matter
what station, pick up interference visu-
ally while tuning.

I've tried the FCC and they won't
investigate, saying it's too much time
and expense. | barely make over mini-
mum wage, and cannot afford a
specialist.

A compass in my living room spins
around and around.
39523 Donald Noble
Riverside, CA

Seeking answer: Pre-recorded
VHS video tape output brightness to
stable video signal.

Most of the pre-recorded video

R3
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6 |1

tapes on the market have added
unwanted signal to keep people from
copying. These tapes play on most low
price NTSC composite video output TV
signals.

Apparently, they seem to add a
very low frequency AC to make video
brightness slowly change from bright
to dark.

We have a NTSC/PAL multi-for-
mat video player which converts NTSC
RF composite to RBG component
video signals. Our display is a VGA dig-
ital monitor.

We have not been able to view
most pre-recorded VHS tapes. Can
anyone help to stabilize our brightness

problem?
39524 Jerry Young
Santa Clara, CA

| want to build a circuit that pro-
duces audible frequency of 700 Hz,
and a second circuit that generates
1600 Hz. Generators will be three
capacitors, 1 one transistor, three
resistors or some such. Is there a chip
that will generate CCITT numerical

DTMF from 700 Hz to 1700 Hz?
39525 Charles Dearing, Jr.
Oakdale, LA

| need a temperature sensing cir-
cuit that will monitor the temperature
of a room, send the information to an
(IBM) computer, and then retrieve it

from a remote location, via modem.
39526 Joseph Chiaravalloti
Woodlyn, PA

ANSWERS

ANSWER #29516 - FEB 1995

If you are stuck on using an SCR
crowbar circuit, you may want to try
using a Harris integrated circuit
designed just for that purpose. It's an
8-pin DIP, part #ICL7865, available
from Digi-Key (1- 800-344-4539) for
only $3.00. It makes it easy to fire the
SCR at a precise set voltage, and can
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even give you an under-voltage warning
also. | won't include a circuit here
because Digi-Key can usually send you
an application sheet with your order.

If you're open to other sugges-
tions, you may want to try using a sim-
ple “Transorb.” These are essentially,
extremely fast-acting, high-surge cur-
rent zener diodes that are universally
used for surge and voltage spike pro-
tection. Devices marked 1.5KE15 and
1.5KE18 would be my suggestion.
They are rated at 15 and 18 volts,
respectively, and available from most
electronic supply houses including Digi-
Key, even Radio Shack may have some.
The 1.5 in the part number means
1500 watts pulse power dissipation,
and these guys will take up to 200
amps surge current. Advantage is sim-
plicity and price - around a dollar
Disadvantage is they are not a precise
as the Harris device.

When installed in parallel with the
output of your power supply, the tran-
sorb will have a very high resistance if
the voltage remains below the rated
voltage. But if the voltage rises, the
transorb will “short out” and blow the
fuse, which is just what a crowbar
does.

Robert Baust
Loganville, GA

ANSWER TO #29513 - FEB 1995

| am not clear on whether you
must use thumb-wheel switches. A PIC
microprocessor (or and equivalent
such as an 8051, BBHCOS, etc.) can
be used. You will probably have to use
steering diodes (32 of them) to allow
you to read all 32 bits into the PIC and
the retransmit them. Of course, then
you have to write some code to make
this work.

If you can use something other
than thumb-wheels, | recommend look-
ing at an HP48G calculator: You can
buy one for less than $100.00 at larg-
er computer outlets. (I bought mine at
ElecTek.) The HP48G is easy to pro-
gram, it has serial output and if you

need parallel output, it is relatively easy
to convert serial to parallel using a
UART chip. This approach provides you
with a numeric keypad and a cool dis-
play.

You might also want to look at
New Micros Inc. (NMI). They have a
low-cost (about $49.00) module which
has a microprocesor and the Forth
Language built on board. In my opinion,
this would be easier to program than a
raw PIC.

The Basic Stamp from Parallax is
an alternative to the New Micros
approach. With their module you pro-
gram in Basic. The 32 diode array is
probably still necessary for the Basic
Stamp or the NMI approach.

You might also want to check out
a company that makes a cool integrat-
ed circuit for supporting front panels.
Keypads, LEDs, and LCDs are support-
ed. Their name is IQ Systems, Inc. In
addition, | have a PIC based design that
accepts serial commands = and
inputs/outputs serial data. | will send
you the design info if you are
interested.

New Micros, Inc., Gary Harden
1601 Chalk Hill Rd., Dallas, TX 75212,
214-338-2204, FAX 214-339-1585

1@ Systems, Inc. 20 Church Hill
Road, Newton, CT 06470, 203-270-
8667, FAX 203-270-9064

Parallax, Inc. Desimone Lane
#B9A, Citrus Heights, CA 85621,
916-624-8333, FAX 916-624-8003

WFT 4555 E. 16th Ave., Denver, CO
80222, 303-321-1119, FAX: 303-
329-6904, Applelink: WFT Internet:
WFTCO#083aol.com

ANSWER TO #2958 - FEB 1995

The Micom should be useable on
amateur HF. The Motorola Manual
would be the ultimate authority.

My cross reference for the
Motorola Micom Super Consolette
indicates that the part number for this
manual is 68-02929G85-0.

Manuals are available from
Moatorola, and you can contact them at
(708) 538-0021. This is the Motorola
Parts Identification phone number.
Give them the model of your radio and
they should be able to tell you availabil-
ity and cost of a manual.

Ellis Electronics
Pikeville, NC

ANSWER TO #2956 - FEB 1995

There are several types of these
devices. The two most common are RF
and magnetic. The RF type uses a tiny
chip tuned to a frequency. The receiver
bars emit electrostatic fields that
charge the chip as it gets close to the
field. When the capacitance is great
enough, the chip discharges at that
stores assigned frequency. Most of
the tag is an antenna for the dis-
charge.

When the receiver gets a signal,
the alarm goes off. These are the tags
that are removed in the store. The
magnetic kind are the same principle,
responding to a magnetic Hall Effect
frequency. The pad that desensitizes
the tag is just similar to a bulk eraser
for tapes. Really high tech stores read
each tag frequency and allows that
number to pass through.

By the way, the alarm not only
sounds, but the doors lock with mag-

Continued on page 135
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MINIATURE BLACK & WHITE VIDEO CAMERA

ASC-307SM $128
(Standard Lens)

ASC-307SMP $ 145
(Pinhole Lens)

1-1/4” Square

SOLAR ELECTRICITY
LOWEST PRICES UNDER THE SUN !

TOLL FREE 1 -800-842-5678 (24 HRS)

Pinhole Lens Standard Lens Case-1
PAN-1C COLOR CAMERA § 275

CME, Inc. (CREATIVE MICRO ELECTRONICS, Inc.)

.4 LUX Sensitivity
8-14 VDC
CASE-1
2-1/4” x 1-1/2” x 1-3/8”

PORTABLE (PWT-1)
WIRELESS
VIDEO/AUDIO
TRANSMITTER

Up to 300
Range

Operates on
Rechargeable
9 Volt Battery

Standard Video
& Audio Inputs

Price To Be
Announced -
Available
March

FCC
Approved

2-1/2” Square
20 LUX Sens.
10-15VDC

P.0. Box 4477, Englewood, Colorado 80155-4477
PHONES: (800) 771-1295 - (303) 771-1288 - FAX: (303) 771-1136

CALL - WRITE OR FAX FOR FREE CATALOG

Write in 140 on Reader Service Card.

2.

SRR O S b

High Bills Driving You Crazy

167 Business & Financial Reports on Computer Disk
|

This Disk can pay for itself 100, 1000 times over

If you do not have a COMPUTER Please Specify Hard Copy

All orders shipped 2nd Day Priority Mail

Securing a VISA/MC Merchant Account.

What your Social Security # tells about you.

How to make $$$ producing Cable TV spots.

Publish your own Newsletter for high $$$

How to get $$$ through Mail-Order.

Publishing with CD-ROM's.

Your own Home Shopping Show.

How to get 100,000 people to send you $10.00
Plus 159 more money making reports !!!!

Send $25.00 + $4.00 S&H NOW
Please Specify Disk Size

FCS Marketing, Inc.
370 Court St. Suite #28
New York, NY 11231-4331
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CALL

WE FEATURE SIEMENS

cocceer (619) 581-0051 rax (619) 581-6440 ema SOLAR@CTS.COM
c: SoLAr ELEcTRIC INC.

AT THE Rose Ca

Trace

ENGINEERING

N BusiNESS PARK

AND OTHER FINE PRODUCTS

Write in 139 on Reader Service Card.

[#120 COMPONENTS cont. |

LOW PRICES: Electronic components,
targeting small manufactures and stores.
We find quantities of hard to find parts.
Flyer available stock of Nec MR62-55AX
5V DPDT relay .80. Santech Electronics,
PO Box 187, Tappan, NY 10983, 914-359-
1130.

HARD TO FIND hi-voltage electrolytics,
caps, power resistors, xtals, plugs. Free
catalog. A.G. Tannenbaum, PO Box 110,
E. Rockaway, NY 11518. 516-887-0057,
FAX 516-599-6523.

CRYSTALS: RADIO and microprocessor,
low price, fast delivery, all brands, proto-
type, production runs. Velco Electronics,
716-924-2073, FAX: 716-924-2136.

RF TRANSISTORS, Japanese transistors
and tubes need dealers, repair shops, kit
makers, etc. for 2SC1969, 25C2312,
MB8719, MRF455, MRF454, 25C2879 and
more. WESTGATE, 1-800-213-4563.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

EXCESS INVENTORY must go. Submit
your bid for any of the following items.
Resistors 1/4 watt 1% 12.7K(44,670),
26.7K(34,650), 11.3K(7,588). Capacitors
22MFD 16V(26.091), 3.3MFD 50V(16,723),
220pf 50V 5%(18,951). Jim Rhodes, Inc.,
615-247-1484, FAX 615-247-4963.

GOVT SURPLUS relays, resistors, capa-
citors, switches, tubes, hardware, test
equipment, etc. Send want list with
SASE, John Bartholomew, 2414 Collis
Ave., Huntington, WV 25703. FAX 304-
522-9604.

ELECTRONIC COMPONENTS BOUGHT:
all transistors, diodes, resistors, capaci-
tors, ICS, milspec, commercial. FAX
LABB Associates, 215-364-5415.

ANTIQUE ELECTRONICS

130

TUBES NOS tested, graded for noise and
microphony, 90 day guarantee. 12AX7,
12AU7, 12AT7, 6DJ8, 6922, 6CG7, 5AR4,
12BH7, etc. US & Euro mfg., many types
not listed. Low noise preamp tubes. Ken
Chait, 10001 NW 50th St. #102A, Sunrise,
FL 33351. 305-746-7737. SASE list.

WESTERN ELECTRIC WANTED: 1927-
1960’s. Amplifiers, speakers, tubes, etc.
Free offer. 1-800-251-5454.

ANTIQUE TELEPHONES, parts wanted,
any condition. Send SASE for brochure.
Russ Pate, WB4VVN, 235 Sand Pine
Road, Indialantic, FL 32903. 407-777-1759.

WANTED: APPLE 1, Mark 8 and early
microcomputers. Also journals for mu-
seum. PO Box 341, Floyd, VA 24091.
703-231-6478, 703-763-2321.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

COMPONENTS

“The Master
of Japanese

LJ ENTERPRISES
An Elec-Cetera, Inc. Company
68 Railroad Avenue
Valley Stream, NY 11580

WE BUY
ELECTRONIC PARTS

Stocking Distributor

Japanese and
American Semis,
Transistors, and Passives

Franchised*
Philips ECG
Distributor

1N & 2N DIODES AND
TRANSISTORS

*2SA - 2SK*

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 138 on Reader Service Card.



WANTED: OLD 4-pin tubes. 10, 45, 50
6A3, etc. Panel meters 100 to 150mA.
Paul Gil, 180 Union Ave., Belleville, NJ
07109.

CRYSTAL SETS. Parts, plans, books, kits.
Largest source in the world. Catalog $2.
MIDCO, PO Box 2288, Hollywood, FL
33022.

RADIO, TV, transmitting, receiving and
CRT tubes. Sam’s Photofacts and more.
PEM Tubes, 7392 French Rd., Sacramen-
to, CA 95828. 916-383-9107.

HELP! DOES anyone know how to fix a
frozen adjustment lever on an RCA Radi-
ola UZ-1325 Horn Driver? Any sugges-
tions greatly appreciated. Jim Clark, 4149
E. Hampton Circle, Mesa, AZ 85206-3317,
602-924-5582.

NEW TUBES in original boxes 6LQ6/
6MJB/6JEBC $35 ea, 6JGBA $25 ea, Plus
more. Send me your “want list” and
SASE. J Arndt, 1215 Division St., Mani-
towoc, WI 54220.

ANTIQUE RADIO CLASSIFIED. Free
sample copy! Antique radio’s largest-
circulation monthly magazine. Old radi-
os, TVs, ham equip., 40s & 50s radios,
telegraph, books & more. Ads & articles.
Free 20-word ad monthly. Subscribe to-
day. 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.

FOR SALE: Regency MR-10 Monitoradio,
tube FM receiver, 152-1774MHz, excellent
condition. B and K Model 1076 TV analyst
with manual copy, extra good. $100 each,
| ship. Will consider trade for 10Hz-
500MHz Freq. counter. James Tewmey,
819 Moberly Rd., Harrodsburg, KY 40330,
606-734-5579.

VINTAGE MANUALS for all your radio-
related equipment. Catalog available. We
buy, swap, and sell. Pete Markavage, 27
Walling St., Sayreville, NJ 08872-1818.
908-238-8964.

WANTED: WWII German electronics. Any
Western Electric audio equipment and
other power amplifiers. Also wanted:
Vintage speakers and microphones. Call
Steve after 11 am Central, 608-251-6121.

RADIO, TV, Industrial tubes for sale.
Thousands in stock. DH Distributors, PO
Box 48623, Wichita, KS 67201.
316-684-0050 voice/fax.

VINTAGE SERVICE DATA from 1923 to
present. A.G. Tannenbaum, PO Box 110,
East Rockaway, NY 11518. 516-887-0057,
FAX 516-599-6523.

FOR SALE: used vacuum tubes, HP
network analyzer equipment, Fluke 415B
3KVP/S, E-Mail N1176R @aol.com,
Mountain Surplus, PO Box 1366, Cedar
Crest, NM 87008, 505-281-6450 Fax 505-
281-7477.

TUBES, NEW, up to 90% off, SASE,
Kirby, 298 W. Carmel Dr., Carmel, IN
46032.

WANTED, ELECTRON Tubes for auto
radios. Fred Cranshaw, 1624 Bitter Ck,
Garland, TX 75040. 214-494-4917.

PUBLICATIONS

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

The RF Connection

213 North Frederick Ave.
Suite 11NV
Gaithersburg, MD USA
20877

ZO~=NMZZOO

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 ......... $3.26

N Connectors for 9913/Flexi4XL/9096

UG-21B/9913....... $5.75 Pins Only....... $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
IntroPrices: i $14.00/100ft

Call for Specials of the Month

Full Line of Audio Connectors for lcom,
Kenwood, and Yaesu

8 Pin Mike Female
8 Pin Mike Maie Panel ..
13 Pin DIN for Kenwood ...
8 Pin DIN for lcom......... .
8 Pin DIN for Kenwood.......................... $1.50

Prices Do Not Include Shipping

Orders  800/783-2666
Info  301/840-5477
FAX  301/869-3680

AMP-HOURS+"

WorldLeader inState of Charge Instrumentation

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

NEW! MEMORY MODULE

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

Dealer Inquires/Exporters Invited

Write in 137 on Reader Service Card.

CRUISING EQUIPMENT CO.
6315Scaview Ave NW
Secattle, WA 98107 USA
(206) 782-8100
Fax (206) 782-4336

Write in 136 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.

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT

/)

PRICE

EFFICIENT SALES AND SERVICE
WE SPECIALIZE IN 5, 10 LOT PRICING
ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS)

ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

BASIC
ELECTRICAL
SUPPLY &
WAREHOUSING
CORPORATION

We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!
COMPETITIVE PRICING — DEALERS WELCOME

HOURS: Monday-Saturday 9-5 C.S.T.

It is not tne 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.
*Refer to sales personnel for specifications.

P.O. Box 8180 ¢ Bartlett, IL 60103-8180 *» 708-582-2099
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EYA VIR BT B

he best Video Game Save
no code needed, Start at a
with instant save.
Games Partners expands your SNES inta
a computer system.

16 Megabit RAM, 24M and
32M (expandable to 128 Megabit),
256K SRAM, 3.5" high density disk
drive and built-in utility including
DOS for reading and writing
games, data and programs,
MEMORY MANAGER for multi-
games-in-one, up to 16 games
to play
BACKUP for loading cartridges into internal memny

4 times Inter-active slow-motion. &
Instant Save Screen 1SS and Restore; virtually, yéi never “die’. Start or
Practice at your desired screen. '

Game data, ISS data, creation from Medify Game and records
can be saved on 3.5" diskette. Game cartridges €

backup to protect your investment. Format is coi
with PC and Mac

FERNER

To order or information:

212-219-8999
GAMES PARTNERS, INC.

Enhancement is our business. All features compatible with SNES and SNES
games. SNES is a trademark of Nintendo of America, Inc.

ever Die) with unlimited fun and
‘ here and middle of your games

y and saving onto diskettes

Write in 133 on Reader Service Card.

Are you overpaying . . .
| « « « your cable company?

Yov are if . .. (%’

. - - you are leasing their
equipment.

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

e All systems come with: Remote Control, &
Parental Guidance Feature. Volume Control
is also available.

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

For More Information Call Us 24 Hours a Day At:

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

[ ] Test TTL and VGA Monitors - MONO thru 1024x768i
ALL IN ONE UNIT!

i PC and Compatible

l MasterCard

Crystal Accuracy - Digital Synthesis

816-836-1094

Independence Electronics Inc. o
119 S Main, [ndeprendence Mo. 64050 visA

l L]
i1/Monitor Test
[IVIONITOr 1ester
i
] TTL : MGA, CGA, EGA
s VGA: 640x350, 640x480, 800x600, 1024x768i
Ord Easy to use! I
l er Tests the most popular PC Monitors!
Today!! Portable! - Only 6.5°5.5x1.75"
y
. Battery and A/C Adapter Included!
9 pin TO 15 pin VGA adapter included!
. Short Circuit Protected!
Color Bars and Cross Hatch
l 30 to 50 Hours Battery Life!
. Battery Low Light!
i
i

SR
L------------------------‘
Write in 123 on Reader Service Card.

ROBOT BOOKS! FREE catalog by mail!
Write: Cognitions, Dept. 1000, 71 Widow
Sweets Rd., Exeter, Rl 02822.

HEATHKIT FANS! Remember the fun
you had building them and learn about
the company’s history in stories and
pictures. 124 page book. $9.95 ($10.71 in
WA). Heath Nostalgia, 4320 196th SW,
Suite B-111, Lynnwood, WA 98036-6754.

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster’s newly updated
INCREDIBLE SECRET MONEY MA-
CHINE II tells how. We now have auto-
graphed copies of the Guru’s under-
ground classic for $18.50. Synergetics
Press, Box 809-K, Thatcher, AZ 85552.
602-428-4073. VISA/MC.

MILITARY MONITORING GUIDE. New
book covers all phases of Military Moni-
toring. Military Frequencies All Services,
US Military Bases, Military Black Pro-
jects. Major Air Force Installations, Moni-
toring Equipment and Systems, Navy/
Coast Guard and more. $19.95 plus $4
Priority Mail. UNIVERSAL ELECTRON-
ICS, 4555 GROVES ROAD, #12, COLUM-
BUS, OH 43232. 614-866-4605.

ASSEMBLY LANGUAGE BASICS. 64
page beginners guide containing
detailed instructions on programming
the 8051 in .ASM. Includes /O techni-
ques, Initialization/RS232 codes and
MORE. Only $18 for 5.25 in./360K floppy
(or $18.75 for 3.5 in./720K). Suncoast
Technologies, PO Box 5835NV, Spring
Hill, FL 34606.

PINBALL MACHINES. Books, maga-
zines, manuals, diagrams, supplies. Send
$2 for catalog now to: Marco Specialties,
Inc., 5290 Platt Springs Rd., Lexington,
SC 29073-9252. 803-957-5500. FAX: 803-
957-6974.

“FORBIDDEN SECRETS Of The Legion
of Doom Hackers.” Big 224-page hand-
book. Condemned programs & techni-
ques from the infamous LOD’s shut
down BBS. Hacking, phreaking, & more!
Limited edition. $20.95 plus $5 S/H (36
Canada). NYS add $2.21 tax. VISA/IMC
OK. CRB Research, Box 56-NNV, Com-
mack, NY 11725. Phone orders: 1-800-656-
0056.

LASER PRINTER REPAIR MANUAL. Don
Thompson’s Laser Service Seminars of-
fers the only book available on general
laser printer repair. Over 380 pages of
vital information on all Canon based
engines, HPs and Apple Laserwriters.
$350 + S/H. 1-800-457-5776. 714-855-
3838.

PC PORT EXPERIMENTOR’S funbook.
Serial, parallel, and game ports, for PC/
compatibles. $19.95, w/disk $26.95. Go
Enterprises, UT, Box 16348, Knoxville, TN
37996-0002.

FAVORITE ELECTRONICS circuits book
40+ circuits, many unpublished. Printer
port frame grabber, VGA to CGA adapter,
65KC and 25KC to 31KC monitor conver-
sion, quiz machines, nixie to LED adap-
ters, send $15. Bob Davis, 222 West Fifth
St., Emporium, PA 15834.

“LOW FREQUENCY Radio & Lightning
Detector Projects: Second Edition.” Build
lightning detectors! Broadcast on
160KHz-190KHz with one watt! VLF Ra-
dio! Talk on ultrasound! Much more! 106
pages, 11 photographs! Published by
McCallie Mfg. Corp., Send $18.95 +
$3.50 S/H to: McCallie Mfg. Corp., Depart-
ment 6, PO Box 77, Brownsboro, AL
35741-0077. Phone 205-776-2633. No fore-
ign orders: for sale only to residents of
USA or Canada.

LOOKING INTO a buyer’s guide to buy-
ing a computer monitor $3.95 Call 714-
577-9441. Quantity discounts available,
dealer inquiries welcome.

CELTELS, CLONING Magnetic stripe
carding, chemical formularies, unusual
telecommunication and other non-
mainstream technical topics on disk for
the computer enthusiast. Stamp for cata-
log. Peregrine Dynamics, 720 Portage
Trail, Cuyahoga Falls, OH 44221.

ROBOT BUILDERS: Become a charter
subscriber to the Robotics Practitioner,
the new magazine of practical robot
ideas. Receive the magazine at a special
introductory rate. Footfalls, Ltd., 483 S.
Kirkwood Road #130N, Kirkwood, MO
63122. E-Mail: TRP @ Footfalls.com.

FREE! THE ETC CATALOG of manuals
for Amateur, Audio, and Test Equipment.
AG Tannenbaum, PO Box 110, East Rock-
away, NY 11518. 516-887-0057, FAX 516-
599-6523.

“POWER UP!” How to make commercial-
battery adapters for: military radios, mine
detectors, night scopes, field telephones,
etc. Instructions/diagrams. $14.95, plus
$5 S/H ($6 Canada). NYS res. add $1.70
tax. CRB Research, Box 56-NAV, Com-
mack, NY 11725. Phone: 516-543-9169.

INFORMATIONAL VIDEO’S CATALOG: Ov-
er 3,000 titles, everything from line-

dancing to upgrading your computer.

Send $3 to cover catalog printing costs,

take $5 off first order. Sheepgate, N11805

Lucke Lane, Daggett, MI 49821.
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LOOKING for SOMETHING?
The QUALITY you DESERVE,

PRICES you can AFFORD.

COVERT SPY CAMERA,

and IMAGE INTENSIFIER
With two, brand new products we “raise
the stakes" in your favor. First, our
GM600, 2" CCD camera provides 600
line resolufion and 0.02 lux sensitivity! 3
WhhoverﬂSKpbtelsEledroricsMerand g

12VDC pwr. Second,our EXCLUSIVE GM-15K, U.S: made 2nd

GEN. I system provides 15,000X gain. Providing true night vision and super IR copd>|ll1y fo
any quality CCD camera. Simply install between camera and your C-mount lens! ; S
GM600 CAMERA (less lens), $469, GM-15K INTENSIFIER ADAPTER, $599, Both for $995

*Also works with GM-410 camera DC to 500MHz,

shown atright. BROADBAND LINEAR AMPLIFIER

PICTURE THIS *
CHINON, Black and White, 1/3* CCD,
S|ZE with a full 250,000+ PIXELS!, 380 Lines
Resolution. Sensitivity 0.3 LUX. Automatic
Gain Control and Electronic Shutter. Re-
ally "Low Power* 9VDC @90mA opera-
fion. (not the 12V others offer) Supplied
with an adjustable focus 4mm, f1.8 lens.
(provides 78 degree FOV, 10mm fo infin-
ity) A real lens! (When you take family
photos do you use a “pinhole camera?”

ANY Comlinear type CLC100, A SUPER FIND! Remember you get what you pay for. A
C-MOUNT SPECIFICATIONS: little more, for a lot more quality. Stan-
LENS GAIN: 20dB FLATNESS: .05dB typical dard composite video out. (PAL avail.)
NOISE: 20uv IMPED: 50 ohms Weighs only 1/2 once! IR SENSITIVE! A
Intensifier OUTPUT PWR: 22dBM  SIZE: 1.9"x4.1°X1.1" qualtty, brand name camera. Mating
T - Connector w/ cable included.
only 3.5" SMA CONNECTORS PWR: £15VDC @ 40mA. Mini Camera Housing, black,

ORIG.OVER$325  OUR PRICE.$49.95 fextured ABS, 1°X1.5x2" .$15.95 NEW LOWER PRICE.......$14%ea.
NEW! LAB STYLE DIODE LASERS| STARRETT, DEPTH GAGE | LASERSIGHTS, 635nm available now! | NEW! Sensitive, C-MNT, CCD MINI CAMERA with SUPER LEN;,

635nm Model 445BZ-3RL, 0-3” Rugged and Model GM-410, B&W camera, only 38mm SQ.
Availablel Beautiful, super quality set with dependable. :“‘gramD RSPeGS;r/‘: ggg mfgc ooo:‘:f‘s ‘
5mW, diode B nes Res., . 0. < and Elec-
Iu"s‘er, et three rods, adjustment tool and ONLY $99 ironk Shulles 12VDC 100mA powered. Thes

: foam lined case. Limited quantity.] Windage and N
3mW) fully self- contained with Inler;lol c:kallne REG...$125 OUR PRICE $69 Elevation are easily adjustable using
cell included) and, po./po. switch. Blac internal adjustment screws. Custom mount, %8
anodized alum. housing. Infernal X-Y : alkaline battery and remote switch included. % V?d;pfosn"en:ddfm D,G“’.f’:;foii',oﬂrlo' “C' 'W'RCA :
adjustment screws. Superior quality. Can be Simply specify your make and model for the R T i ; g
used as a super laser pointer. VERY rugged. appropriate mount. Standard Weaver, and clamp-on ‘B‘R: F\YIODU NEWslom Ohng be' I‘H n average, there is no substitute for a good
SIZE: .75" diam.x2.85"Long barrel mounts available. without lens.
670nm, compl $89 LASER SIGHT, 670nm complete........99 | Camera w/ 16mm, f1.6 lens, (15deg. FOV)
650nm, complete, 5X BRIGHTER..$119 LASER SIGHT, 650nm complete........$129 | Comera w/ 8mm, {1.4 lens, (30deg. FOV)..... .
635nm, complete, 8X BRIGHTER..$149 LASER SIGHT, 635nm complete........$159 Camera w/ 4mm, 1.4 lens, (56deg. FOV).....cccccrsuusunasnse .3239“.

adjustable focus C-MOUNT LENS options fully
exploit the capabilifies of the electronics within. .:

THE $39, REAL LASER PEN, CHECK OUT OUR LINE -UP OF NEW VIDEO GOODIES.
' Bt A. COLOR BOARD CAMERA, remote head, 0.3 lux. 330 lines, %" CCD, 3mm, f1.8, 110°FOV lens, 12VDC @150mA, auto
shutter and AGC, Size: Head, 1.37" x 1.57", Proc., 1.96" x 3.93", weight, 2.3 oz PRICE..$33%ea.
B. IR SENSITIVE CAMERA with on board IR LEDs, remote head, 0.3 lux. 350 lines, 15" CCD, 4mm, f2.8, 74°FOV lens,
s i 5 ’Igvgg 3;50;7\%' cgto éhuﬂert_urnscél;gck, Siéf&éS%&lﬁTH, Proc., 2'Vl;I X 2.36H", weilght, 21 c;:'hm;rlcga.g‘llzﬁn“
. RT I TION D, ~ low you can place cameras almost anywhere! 0.3 lux. ines, 5"
Wellwe wen and did e broke the rues and-ossed outthe mold. Wehave atways | <2030 2006l ler "\ n @100ma, aufo shutter and AGC, Size, 125+ x 125" weight, 19 oz...........PRICE..$169ea.

stressed the quality of our laser products with our “you get what you pay for* attitude. Well
how about this model for quality and price? The body is machined from a super tough
aluminum extrusion. Brass inserts for battery cap and grippers on the side. You could stand
onit! Black anodized body has a substantial feel. Looks very HI -TECH. Yet weighs only 2
ounces. A real on/off switch at the beam end makes for steady operation. Two AAA cells that
don't rattle, provide power. Batteries, and 1 year Mfr.'s Warranty. You will be amazed!

NEW! WIDE Input 5mW, LASER operates from 3V to 6VDC!
; SPECIFICATIONS:

DC Power, 3 - 6Vdc, @65mA
670nm, $am Power out, Smw max.
Range, 100-300 Meters
g 650nm, $69% | ;. Colimator ixed @ nf)
0.65in Size, 0.41°diam. x 0.65°L

Through a large volume purchase we can now offer absolutely the best value and best
quality available on our commercially made, 670nm and 650nm, subminiature, laser diode
modules. A glass collimating lens provides adjustment free <1.5mRad performance.
(comparable to HeNe lasers.) NEW wide input range, internal surface mount power supply
operates from 3 fo 6 Volts DC. The package is machined brass for excellent thermal
characteristics. These are THE quality laser modules.

D. COMPACT MOUNTING BRACKET, wall or ceiling mount. 6"H x 3.5" diam.....PRICE..$12.95ea.

E. SUBMERSIBLE, B/W CCD MINI CAMERA, 1.9 lux. 380 lines, %" CCD, 3mm, f3.5, 120°FOV lens,
A. 9vC @100mA, auto shutter and AGC, Size: 1.9"diam. x 2°L, weight, 4 0Z.....cccc...eveuue PRICE..$45%a.
F MOTORIZED PAN HEAD, 355° max. scan @ 6° per sec., + 90° Tilt angle adj. Limit switches,
TI0VAC power, size: 4.3" diam., capacity, 15Ibs., weight, 2.2lbs, Control box for
scanner (not shown), Auto/manual, left/right, complete set......PRICE..$199ea.

12V @5AH

100MHz, 350MH:
TEK 2336 . GATES, GEL CELL PACK,
NENSTE: IESU’;":& BRAND NEW! with 15" LEADS.
Dual frace, perioming, SIZE: 3.5"Wx 3"Hx5.5°L
Delayed Dual Trace, $12.50ea. or 3 for $35
Sweep, 50ns/ F Delayed el
gx:‘mvm sweep ‘C;‘S’d"' LAB NECESSI"ES oo -
: 1 e - Sweeprdte, | gl £ EJohnson fest leads. Always handy, especkxlly at 75% offl
Essr\:rm“auggede?megio?:;! mmpm Sens. Switchable Imped., 50 ohms 2:1?; oo g b e gm0y
' B. 6" BNC female fo red & black hooks. For use with std. BNC Cables. $2.95ea. or 4 for $10
includes 2 NEW probes and manual. Package Indudes 2 NEW probes, cover and C. NEW BNC male fo Dual BNC female T adapter. Deluxe model,
ORIG., $4850  OUR PRICE, $895 | manual. ORIG., $9100 NOW, $895 | \ithinsulated outer shroud. 8or $5 or 20for $10

RESOURCES UN-LTD.

VISA, MASTERCARD, AMERICAN EXPRESS, DISCOVER, COD.

TOLL FREE ORDERLINE: 800-810-4070, TECH INFO 603-668-2499 FAX ORDER LINE: 644-7825
8030 SOUTH WILLOW ST. BLDG. 2, MANCHESTER, NH 03103
WE ARE ALWAYS LOOKING FOR UNUSUAL SURPLUS, FAX US YOUR LIST.
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PLANS - KITS - SCHEMATICS

150

BIG-SCREEN oscilloscope. Convert any
television to sensitive big-screen oscil-
loscope. Only minor changes required.
lllustrated plans, $10. VISA/MC. ELEC-
TROMAN, Box 24474, New Orleans, LA
70184. 504-482-3017.

HYDROGEN FUEL cell educational kit.
PEM fuel cell, solar panel, electrolyzer,
and more $149. Green Lux 415-753-0251.

VOICE CHANGER board! Fully assem-
bled 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 SCHEMATICS for perforat-
ed circuit boards easily made in seconds,
less than one penny each. Avoid mis-
takes in soldering. No negatives, acids,
etching, etc. plans $5.00 cash or money
order only. Bob Mailhot, 1721 Walnut
Ave., Las Vegas, NV 89101.

OAK SIGMA I/Il/3D/PH2 schematic for
building Prom Programmer, instructions,
Prom Codes, to turn units into full service
mode for Testing purposes, $20. Pos-
tpaid, money order please. Surplus Elec-
tronics, POB 10009, Colorado Springs,
CO 80932.

JUKEBOX ANDPinball. All Makes. Ser-
vice, manuals, pictures, schematics, ser-
vice and repair info. Fee Charged. Send
SASE or call, 606-431-4664. The Proff. 50
years, Robert E. Fogle, Sr.

WANTED: WORKING Plans, schematics,
kits for the device that opens security
gates, automatic garage doors by scan-
ning through the codes to automaticaly
open them. New and old systems. Look-
ing for Design Engineer. Low cost desig-
ner. Call 201-861-0040, ask for J.T.

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.

FREE! THE ETC CATALOG of manuals
for Amateur, Audio, and Test Equipment.
AG Tannenbaum, PO Box 110, East Rock-
away, NY 11518. 516-887-0057, FAX 516-
599-6523.

ASSET SALES, INC.

Used Technology Clearance Center

101 S.W. 41st Street « Renton, WA 98055
(206) 251-6653 » Fax (206) 251-6960

"Just Because It's High-Tech Doesn't Have To Mean It's High Priced."

SPECIALS:

TEST EQUIPMENT:

Spectrum Analyzers

Hewlett-Packard
141T8552B «8555A
$1995.

141T*8552B *8554B
$1995.

141T+8552B+8553A
$1795.

Tektronix

492A-22 50KHz-60GHz
$8995.

7L14 10KHz-1.8GHz
$3495.

TR502 Tracking Generator
0.1MHz-1.8GHz
$1295.

C
o
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7L18 1.5-60GHz
$2995.

Hewlett-Packard

Tektronix

7550A Graphics Plotter
GPIB/RS-232 Interfaces
$199.

7550B Graphics Plotter
Serial/Parallel Interfaces

$299.
7475A Color Plotter
Serial Interface
$149.

7440A ColorPro Plotter
Serial Interface
$99.

1631D Logic Analyzer
$895.

8620C Sweep Generator
Mainframe
$349.

Looking for Test Equipment
Manuals?

Call: Manuals Plus
Tel: 206-531-8031
Fax: 206-536-1121

86290C R.F. Plug-In
2.0-18.6GHz +20dBm

214 Oscilloscope

Battery Operated * Storage
"AS-NEW"
$695.

485 Oscilloscope
350 MHz w/ 2 Probes
$895.

-

7A26 Verical Amplifier
200MHz $100.

7B53A Dual Time Base
100MHz $100.

7A24 Vertical Amplifier
400MHz  $100.

7A13 Differential Comparator
$150.

w~wZmav=-com

DM501A Digital Multimeter
4.5 Digit $150.

$1795.
3455A Digital Voltmeter
6.5 Digit
$495.

In the Seattle Area? Visit our Retail
Store. Computers, Test
Equipment, Tools Plus Much,
Much More!

We Buy and Sell Late Model Test Equipment
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ASI
101 S.W. 41st
Renton, WA
98055

Check Out Our Prices!

Visa ® MasterCard

(206) 251-6653
Limited quantities available. All items
subject to stock on hand. Ask about
warranty details. Shipping and
Handling will be added to all orders.

Write in 132 on Reader Service Card.

FISH ZAPPER. Proven solid state design
stuns fish and they float to the surface!
Complete detailed information on the
theory of operation and how to build your
own from readily available. Sold for edu-
cational purposes only. Only $20 (post-
paid) Visa, M/C, Discover. Message or
Fax: 501-223-9406. Software, Inc., Box
23016, Little Rock, AR 72221.

UNLOCK THE SECRECTS of the great
inventors old and new! Get the filed
patents for any device on the market
such as ATMs, coin machines, cable
boxes, cellular phones, security devices,
anything that has a US patent number!
Unlock secrets and learn. Remember,
when you receive the original filed patent
you are receiving a detailed explanation
often with plans/drawings and schema-
tics. Normally professionals pay
hundreds and can wait months. Now
retired, let my experience help you,
here’s how it works, just send me the
patent #er your interested in (usually
printed on side of product) along with
$19.95 per patent + $1.50 S&H and
you’re on your way with one of the best
(and cheapest) investments you will ever
make. Send Check or Money Order to: P.
Kerr, 4354 Laurel Cyn. Blvd., Suite #200,
Studio City, CA 91604. Expect delivery in
two weeks!

THE QUICK-SHOOTER component tester
can cut troubleshooting time by 50% and
more. Use QUICK-SHOOTER to find bad
components fast without removing them
from the board. Easily used by non
technical personnel. VHS VIDEO includ-
ed, showing assembly and use. ONLY
$59.95 plus $5 S/H in US. Available Only
as a kit. LYNN JOHNSON ENTERPRIS-
ES, PO BOX 51268, San Jose, CA 95151-
1268. VISA/MC orders 408-274-2534
ext444. Sorry no CODs. CA orders add
8.25%.

BUILD YOUR OWN Pro-Logic decoder/
amp. Specifications, block diagram, cir-
cuit description, PCBs. Ready for copy,
wiring diagram, electrical parts list, ex-
ploded view instructions, exploded view
parts list, IC lead identification and IC
internal diagrams, very large schematic
diagram, chips available. $25 cash,
check, MO, to: Dave’s Pro Specs, 141
Clay Avenue, S. San Francisco, CA
94080.

HIGH-VOLTAGE DEVICES! Spectacular
Fork Lightning Displays! Amazing Con-
struction Plans Include: Air-Core Tesla
Coils, Resonant Induction Coils, Cock-
croft-Walton Voltage Multipliers, Elec-
trostatic Generators, Kirlian Electrophot-
ography, lon Electroscopes, Negative lon
Generators. Also, Complete Nikola Tesla
Patent Copies, Tesla Coil Designer Soft-
ware, Free Energy Devices, Ball Light-
ning Theory, Catalog $1, B & L SCIENTIF-
IC Box 1054NVG, Duvall, WA 98019.

SOLDERLESS BREADBOARD SB-147
with 3260 tiepoints, four binding posts.
$28.47 UPS Ground delivery (same day
shipout if receive money order). For cata-
log and quantity prices (great for resell),
send SASE to: Computronics Technolo-
gy, 1301 West Beltline, #105, Carrollton,
TX 75008.

FASCINATING KITS and plans of useful,
fun and educational electronic products.
Learn while you build! Lasers, digital
recorders, voice changers, gas detectors
and more! Send $1.00 for catalog. LNS
Technologies, 20993 Foothill Blvd., Suite
307N, Hayword, CA 94541-1511.




HOBBY CATALOG: Broadcasting, Ham,
CB, Cable TV, Hobby and Computer
stuff. Transmitters, amplifiers, bugging
devices, science projects, TV add-ons,
descramblers, books (start your own ra-
dio station!), software and more. PAN-
COM International, Box 130-V3, Paradise,
CA 95967.

CREATE MULTIMEDIA presentations,
slide show controllers, new musical in-
struments, stage and home automation,
robotics aparatus and more. The MIDI-
media Interface Module adds precision
computer control to any project. For
applications and design information call
Robert at 619-945-7154.

FM WIRELESS Mike Kit. Powerful 2
stage, wireless mike kit transmits over
1/2 mile (up to 1Km in the open) Tunable
to the upper part of the FM broadcast
band. Circuit does require the ability to
“Tweak’ RF circuits by stretching or
compressing coils. Includes mike and 9V
battery clip. Measures 2-3/4” x 5/8” x 1/2”
Cat#FM-32. Other transmitter kits avail-
able call for info. Order Now! Only $10.95
+ $3.50 S&H. Black Feather Electronics,
645 Temple Ave #7, Long Beach, CA
90814. 1-800-526-3717.

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

CNC LOW COST 3 AXIS CONTROLLER
KIT. CIMPLE COMPUTER NUMERICAL
CONTROL (CCNC) IS HERE! THIS 3 axis
motion controller receives step and di-
rection pulses from parallel port. Will
drive 3 unipolar stepper motors at 1.25A
per phase with 2 phase on. XYZ home
switch and overtravel protection inputs.
Expandable to drive solid state relays.
Works with CNC shareware. Kit includes
PC board and all parts for controller
board and demo software. Uses a com-
puter power supply or 12V battery. Use to
CNC control PC board drill machines,
bandsaws, drill presses, wire measuring
and cutting machines. Kit is $95 plus $5
S/H. Assembled and tested $145. Send
US check/MO to CAMTRONICS INC.,
18230 130th PL NE, Bothell, WA 98011-
3118. Tel: 206-487-0013.

HANDS ON ELECTRONICS LEARNING
COURSES are fun, educational, useful.
Build a wireless radio frequency tune-up
tachometer or a laundry tub monitor to
prevent drain overflow. LSASE + $3 each
to Stan Reel Company, 1527-A Olive St.,
Santa Barbara, CA 93101-NV

WALKING ROBOT. HexWalker six
legged robot kit. Basic stamp controlled,
servo driven. $125 + $5 S&H North Ameri-
ca, $15 all others. Manual only, $10 + $1
S&H (applicable 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.netcom.com.

e TSR R SR
Learn
MICROCONTROLLERS
EMBEDDED SYSTEMS
and PROGRAMMING
with the New AES-10

The AES-10... a complete
learning system,
acomplete
embedded control
system. Extensive
manuals guide you
through your 8051
development project.
Assembly, BASIC, and C
programmable. All hardware
details, complete schematics. Learn to program the
LCD, keypad, digital and analog I/Os . The entire board
is software reconfigurable for your applications.
Everything you need, nothing extra required.

80C32 Computer/Microcontroller board with:

*32K Byte ROM , 32K Byte RAM * 2 by 16 ‘
Liquid Crystal Display * 4 by 5 Keypad * Two
serial ports * 5 interrupt sources * 3 timers

| * A/D, D/A, PWM and digital /0 « Built in

| Logic Probe * Power supply (can also be battery ‘
i 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 AES

‘Advanced Ed

Vstems|
706. USA

970 West 17th Street, Santa Ana, California 9.

K

e —
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.

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.
12062 SW 117 Ct., Suite 132
Miami, Fl 33186
(305) 271-2737

Write In 130 on Reader Service Card.

MEMBER OF

CALL

1-800-327-3407

VIDEDO FOR ALL YOUR CABLE TV NEEDS
A CONVERTER FROM K.D. VIDEO IS CHANNEL SURFING AT ITS FINEST

[—~|

STEALTH ADD ON

COMPATIBLE TO ALL
JERROLD SYSTEMS
* LOADED WITH FEATURES

NOTCH FILTERS
FOR CHANNELS 2, 3 AND 14 THRU 23

EXTRA REMOTE CONTROLS
FOR JERROLD, SCIENTIFIC ATLANTA,
ZENITH, PIONEER, TOCOM

JERROLD & SCIENTIFIC ATLANTA TYPE
SECURITY SCREW REMOVAL BITS

IF YOU DO NOT SEE THE EQUIPMENT YOU
NEED LISTED, PLEASE CALL US.
WE HAVE OTHER MODELS AVAILABLE.

* WE SPECIALIZE IN DEALER PRICING!
10 AND 20 LOT!
* FOR A FREE CATALOG WRITE TO:
P.O. BOX 29538 « MPLS., MN 55429
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COMPATIBLE TO 86 CHANNEL
JERROLD DRX AND

DRX-3DIC SYSTEM

DIGITAL TUNING
* EXCELLENT
PICTURE QUALITY

COMPATIBLE TO ALL
JERROLD SYSTEMS
EXCEPT BASEBAND (DPBB)

61 CHANNELS
* FINE TUNING

SCIENTIFIC ATLANTA 8580 ZENITH ST1XXX

COMPATIBLE TO
ALL ZENITH
ST-XXXX SYSTEMS

COMPATIBLE TO
S.A. 8500 THRU 8580
SYSTEMS EXCEPT 8570

VOLUME CONTROL
* ANTI FLASH
TECHNOLOGY

1-800-327-3407

Write in 131 on Reader Service Card.

99 CHANNELS
* UNSURPASSED
PICTURE QUALITY
* PLEASE HAVE THE MAKE AND MODEL
NUMBER OF THE UNIT USED IN YOUR AREA
WHEN CALLING FOR INFORMATION




by Donald Wilcher

Light and Photometry: Part |

I've been developing an auto head-lamp
sensor for the '96 Grand Cherokee vehicles for
Chrysler since mid 1994. The unique thing
about this sensor is it uses a semiconductor
component instead of the traditional photoresis-
tor/CdS cell.

The difference between the two compo-
nents is the photodiode is linear in operation
compared to its sister CdS cell. This character-
istic makes it more sensitive under low levels of
light intensity.

Another interesting feature about photodi-
odes is that they act as current sources when
functioning in a photoconductive mode of
operation.

In this month's column, we will investigate
what light is, in terms of its physical properties
and how to measure the intensity of the light. In
addition to understanding the physics of light, an
experimental investigation of light detection cir-
cuits will be presented, as well.

Next month’s column will focus on measure-
ment circuits and how to calibrate them for read-
ing accurate values of light intensity. So let's
begin our exploration of light by examining what
it is and how it is produced.

What is Light?

Basically, light is a form of energy that trav-
els from one place to another in the form of
waves. The waves are in the form of vibrations
caused by excited atoms. The excited atoms

that produce light, however, are

emitted from matter and are
absorbed by matter in separate
bundles.

Light can be produced by any of
the following methods:

anode

1) By heating something until it
becomes so hot that it gives off light.
We say an object is incandescent
when it is glowing hot.

2) By a chemical action such as
combustion. The burning of a match
or a candle are examples of this
combustion/light producing activity.

3) By passing an electric current
through a gas, as in neon-lighting.

4) By the process called fluores-
cence — certain substances glow
when hit by strong radiations, as in
fluorescent-lighting.

Whatever the method used, the
basic source of light lies in a distur-
bance of electrons.

Light becomes visible only from
objects as seen by our eyes. If the object itself
produces the light (as does a piece of white-hot
metal or a lighted lamp), it is said to be luminous
or glowing. Light from some other source may
strike an object and bounce from it to our eyes.
We then say the object is illuminated. We see
most things because they are illuminated by
light from some other source.

Now that we understand the

[ siticon
cadmium
k-c:uthode
a5 photodiode
Typical Body
Style
Figure 3
Cross section of
. d
a photodiode. anvae - cathode

7700 Angstroms (an Angstrom unit corresponds
to 0.1 nanometer or 10-10 meters).

The longer wavelengths appear as a pro-
gressively deepening red; the shorter wave-
lengths as fading violet. Some people can see
at wavelengths shorter than 390 nanometers or
longer than 750 nanometers. The human eye
response curve is approximately shown in

The Human Eye Curve
Shows The Sensitive Portions
Of The Eye And How They Relate
To The Color Spectrum Graphically

Figure 1

for the human ey
explained by Mr. Don.
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Sensitivity curve

make-up of light and how
we're able to see it, let's dis-
cuss how to measure its
intensity using photometry.

L

Photometry — Science
of Light Measurement

While developing the auto
head-lamp sensor for = oy
Chrysler, one area that |
needed to be educated on
was how to test the device for R
e proper operation using a light
meter. Well, this testing falls
under the category of
Photometry.

Photometry simply deals

Battery

g

Photodiode

Variable
Resistor

Microammeter

with the science of measure-
ment of visible light intensity.
The use of the light meter to
calibrate the light sensing
activity of the sensor is one
method of measuring the
brightness of natural light
falling upon the device, but
photometry is especially con-
cerned with the intensity of
light as it relates to the human
eye.

The human eye is more
sensitive to light in the yellow-
green part of the spectrum
than it is to the other wave-
lengths. Most people can see
electromagnetic  radiation
between about 380 and 770
nanometers in wavelength (a
nanometer is about 10-9
meters) or about 3800 to

110 March 1995/Nuts & Volts Magazine

Figure 2
Schematic diagram of

a simple photometer
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Let The Sunshine In.
| Can Take It! !
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THE SOLDERLESS BREADBOX

The electron-hole pairs are free to
o diffuse throughout the bulk of the pho-

todiode until they recombine. The aver-
age time before recombination is the
minority carrier lifetime.

At the P-N junction is a region of
strong electric field called the depletion
region. It is formed by the voltage
potential that exists at the P-N junction.
Those light-generated carriers that dif-
fuse into contact with this field are
swept across the junction.

If an external connection is made to
both sides of the junction, a photo-
induced current will flow as long as light
falls upon the photodiode.

'®) In addition to the photocurrent, a volt-

(A)

age is produced across the diode. In
effect, the photodiode functions exactly
like a solar cell by generating a current
and voltage when exposed to light. In
order to generate a voltage or current
signal from the photodiode, it must be
o configured in either one of two modes

—»
G
v l '
8

Figure 4
Modes of operation

(A) Photovoltiac == (8)
(B) Photoconductive =

of operation: photovoltaic and photo-
conductive.

Modes of Operation —
Photovoltaic/Photoconductive

A photodiode can be operated in
either the photovoltaic or photoconduc-
tive mode. When forward biased, the
photodiode is being operated in the
photovoltaic mode. When illuminated,
the diode will generate a photocurrent
which will divide between the internal
shunt resistance of the junction and
any external load resistance. That part
of the photocurrent that flows through
the external load resistance will provide
a small output voltage across this
resistor.

Figure 1.

Different photoconductive materials exhibit
different sensitivity versus wavelength respons-
es. In photometry, it is advantageous to use
photoconductive substances with response
closely resembling that of the human eye. A typ-
ical light measuring instrument consists of a
photocell, a source of voltage, perhaps a vari-
_able resistance, and a milliameter or microam-
meter, all connected in series. Figure 2 shows
the schematic diagram of a simple photometer.

The meter's scale should be calibrated
before the instrument is used. The photometer
is an optical instrument used for measuring the
intensity of a light source, such as a light bulb.
The human eye is not capable of directly com-
paring two light sources, but it can compare the
brightness of two similar surfaces. If the color of
the two surfaces is the same, the eye can detect
quite small differences in brightness.

Photoelectric devices measure the intensity
of light. They are capable of accurate compar-
isons of light sources. Once calibrated, photo-
electric photometers can determine the intensi-
ty of an unknown source. But how do we detect
the presence of light in order to measure its
intensity? To detect light intensity we can use a
photodiode as the sensing component.

What is a Photodiode?

A photodiode is a silicon solid-state detector
that consists of a shallow diffused P-N junction
with connections provided to the outside world.
The cross section of a typical photodiode is
shown in Figure 3.

When the top surface is illuminated, photons
of light penetrate into the silicon to a depth
determined by the photon energy and are
absorbed by the silicon generating electron-hole
pairs.

When a reverse bias is applied, the
photodiode is being operated in the photocon-
ductive mode. In this mode, the photodiode
functions as a current source. Figure 4 illus-

5A operates whereby light falling upon the sur-
face of the photodiode, no current is generated
in the series network. This condition will pro-
duce an output of zero voltage. Upon detecting
no light, the photodiode will establish a level of
current in the network circuit which will generate
an output voltage equal to +5V. The light inten-
sity levels will influence the output voltages pro-
duced by the detector circuit.

The circuit in Figure 5B operates in the
opposite fashion where no light on the circuit
produces no output voltage. With light on the
sensor, an output voltage will exist. Basically,
the operations of the two detector circuits are
that of inverting and non-inverting sensing
circuits.

As mentioned earlier in the discussion,
these circuits are very sensitive. The lamp on
my bench had to be turned off because it would
interfere with operation of the circuits and their
output voltages. Therefore, | had to use a pen
light as my light source for evaluating the
circuits.

Further Thoughts
and Experimentation

Well, | hope that you found the photodiode
to be an interesting component. The function of
this device is no different than the semiconduc-
tor Si(Silicon) diode, with the exception of
depending on light for establishing a current
flow in the circuit. The two detection circuits pre-
sented are just the tip of the iceberg for mea-
suring light intensity.

Next month, we will continue the discussion
and primarily focus on the construction and
operation of some useful photometer devices.
Continue to explore on your own some of the
practical uses that can be applied to the two
detection circuits. For example: an optical
switch or isolator.

If time permits, drop me a line at the
Solderless Breadbox in care of Nuts & Volts
about your investigations. | will present some of
these ideas in future columns. Enuf said, see ya
next month in the Breadbox!!! NV

trates the wiring configu-
rations for both modes of
operation. The choice of
operating modes hinges
on the trade-off between
the required speed of

the part of our adventure
where all of this informa-
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response and the maxi- +
mum noise that can be | — 5y Photodiod l/.://\/
tolerated in the actual | — otodiode
application. -
Now we've reached DC
Yoltmeter
f5s ]
& O—-

tion needs to be applied.
The paragraphs to follow
will illustrate the operation
of the photodiode by
means of experimental
investigation. So, let's get
our hands dirty with two
detection circuits that will
create the skeleton for
next month’s column.

Photodetection

%

(A)

Figure 5
Photo Detection Circuits

(A) Night Detector
(B) Light Detector

Circuits

In Figure 5, two photo- | ——

sensing circuits for detect- Sy
ing light intensity are =

shown. They are easy to
construct and very sensi-
tive to any light source.
Photodiodes are obtain-

e :

Photodiode

O

w
DC
Yoltmeter

able from any of the elec-
tronic distributors that
advertise in Nuts & Volts.

The detector in Figure

(B)
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SYSTEMS LABS
Embedded Control Systems, Multi-
media, Interactive Information Kiosks,
CABLE TV - Commercial inserters.

- Satellite Record/Playback.

- Channel Controllers.

- Display Generators.

- Loss of Video Switches.

- Customized Studio Auto-

mation at modest cost.

Electronic Patch Panels.
Muiti-Plex Theater Marquee System.
(24 Screens, 7 schedules/week)

We do CUSTOM Hardware and Firm-
ware DESIGN and MANUFACTURING.

VCS-26 Commercial Insertion from video
tape or Laser Disc, fully automatic with
event logging/billing verification. $1595.00

VCS-60 Announcement Channel Controller.
Integrate message pages with video tape
or Laser Disc, ful'yautomaﬁc for 24hr un-

attended . Message pages remotely
downloadable. $1745.00

VCS-76 Channel Controller. Integrate four
"VCRs, two Laser Discs, and standby
sources for fully automatic 24hr unattended
operation. Two independent outputs
available, units cascadable. $2885.00

VCS-10 A/B Loss of Video Switch. Fully
autornatic switch to A port if B loses video.
Stereo Audio Switching as well. $295.00

MMCS-10 Home Entertainment 8X8 channell
Stereo A/V Cross Point Switch. $695.00

For detailed catalog or to place an
order call 1-800-629-9483 toll free.
Fax 1-808-625-7036.

~ COMMUNICATIONS |

SMART AC or SOLAR
BATTERY CONTROLLERS
FOR GEL-CELLS OR LEAD-ACID
BATTERIES
= . 6 T028V. 110/220 VAC, 50/60 HZ.
WILL NOT OVERCHARGE!
USES UC3906 |.C. SWITCHABLE
CURRENT, REVERSE BATTERY PROTECTION,
TRICKLE START-UP, DBLE SIDED PCB, QUICK
CONNECT TERMINALS, SELF RESETTING FUSE
PROGRAMMABLE VOLT OR CURRENT, MANUAL.
BASIC KIT: 6 TO 14V; 1A MAX.....
24/28V; 1/2A....
OPTIONS: TRANSFORMER..
AUTO LOW VOLT DISCONNECT WITH
ALARM OUTPUT i
ALL METAL ENCLOSURE. s
ENCLOSURE WITH CUSTOM METER......$ CALL
*SMART” SOLAR CONTROLLER IMPROVED!
SENSES IF LIGHT SOURCE IS ADEQUATE.
CONFIGURE AS DUAL LEVEL FLOAT OR DUAL
STEP CURRENT CHARGER ........................$ 64.95
BC-04, 5 AMPS (OR LESS) CHARGING RATE, 12
OR 14 V., AMMETER, HEAVY DUTY XFMR, 3.5 X
8.5 X 10. METAL ENCLOSURE, FOR DEEP CYCLE
HIGH POWER USAGE. 110 VAC 80 HZ. ... $ 199.95

INCLUDES AUDIO AMPLIFIER, IAMBIC KEYING,

ADJUSTABLE SPEED- .........cccoooveiciencninnns $39.95
POS/NEG KEY, WEIGHT/TONE CONTROL... $ 10.00
SPEED METER OPTION .............................$ 14.95

UC3906 BATTERY CHARGER CHIP ($7.00); LM350K
($7.50); 8044ABM CURTIS KEYER CHIP ($17.95);
LM338K ($10.50); MC3423P1 ($3.00); NESO4AN

ANTENNAS: m™WIN-LEAD 1ADDER-1INI
MARCONI:80 M - .. $37.95; 160 M - ...
J-POLES: (2M, 6M, 220 MHZ) .....$ 8.9 —33795
"WINDOM" W/ 1:4 BALUN+ 50' FEED LINE$ 89.95
G5RVMULTIBAND (80 THRU 10M)............$ 44.95
TO ORDER CALL 1-800 JADE PRO (523-3776)

VISA, MASTERCARD, CHECK OR MO ACCEPTED
USA SHIP COST: $6.00 18T $100 + $1.00 /EA. ADD'L $100.

P.O. Box 368

E. HAMPSTEAD, NH 03826
PUTTING THE AMATEUR BACK IN RADIO

PHONE: 603-329-68995
FAX: 603-329-4499

PRICES AND SPEC SUBJECT TO CHANGE

Write in 95 on Reader Service Card.

Write in 134 on Reader Service Card.

[#150 PLANS — KITS — SCHEMATICS cont. |

SAMS PHOTOFACTS: Schematics con-
sisting of TV, radio, vintage radio, start-
ing with folder #1 to folder #1750 in filing
cabinets, $500. Also new Jerrold compat-
ible JSX-2 cable converters, $10.each
contact: J. Kirk, 911 N. Washington,
Danville, IL 61832, 217-442-2829.

FM STEREO TRANSMITTER kit. Trans-
mitter 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. NV395,
3605 Broken Arrow, Coeur d’Alene, ID
83814. 208-664-2312.

NEW DESKTOP MINI LIGHT SHOW! Mi-
crocomputer controlled, produces daz-
zling displays. Built-in microphone, cir-
cuit responds to sound and music. Eight
selectable sound-display routines. Bat-
tery operated, based on PIC16C71. Com-
plete kit: $59. Assembled: $69. $3.50 S&H.
Phone 818-996-5073. Silicon Sound, PO
Box 371694-NV, Reseda, CA 91337-1694.

VCR BELT KITS! Save big bucks by
changing broken or worn belts. Send
make, model & $15 to Minute Man Elec-
tronics, 37111 Post St. #1, Fremont, CA
94536. Visa or MC. 510-791-5036.

TOCOM COMPATIBLE schematics, 5507
$15; 5503VIP $10; 5504A $10; 5504A full
service testing modifications $20;
5503VIP two different full service testing
modifications $20; program codes 5507,
5503VIP, or 5504A $50 for each code;
money orders or cash COD, 719-661-1659.

CRYSTAL RADIO Kits; comes complete
for an old style radio. $22.50. Carl &
Grace Ent., 5636 Romeyn, Detroit, M|
48209.

MAGNETIC AMPLIFIER. Solid state am-
plifier without semiconductors or vacu-
um. Amplifies through the use of magnet-
ic fields. Plans, $10, Kit (plans + one
amplifier), $20. VISA/MC. ELECTROMAN,
Box 24474, New Orleans, LA 70184. 504-
482-3017.

TIRED OF IRONING? Prototype service
for hobbyists & engineers. Single/small
quantity ss PCBs. No setup fee. $10
minimum, most boards $25. We scan
magazine artwork free so get out your
back issues! For details write or call
FIRST PROTO 1355 W. Palmetto Park
Rd., #158, Boca Raton, FL 33486 407-392-
8677.

KIT BUILDERS! At last! Complete list of
over 175 kit vendors. Send #10 S.A.S.E. +
$3 to: Rutenber Engineering, 38045 10th
St. E. #H75-NV, Palmdale, CA 93550.

NI-CAD ZAPPER can rejuvenate those
unrechargeable NI-CAD batteries. In-
structions, schematic and parts list to
construct NI-CAD ZAPPER: $5. TENTRO-
NIX, 3605 Broken Arrow, Coeur d’Alene,
ID 83814.

VIDEO GAME cartridge design plans and
memory maps for the 8 and 16 bit
systems. Explore game design using a
C64 or IBM computer. For more informa-
tion send a SASE. Andrew S. Pakerski,
PO Box 86, Thorndale, PA 19372.

When Was The Last Time You Bebopped To The Boolean Boogie???

A long time, we bet. But HighText has the remedy!

Bebop to the Boolean Boogie

An Unconventional Guide to Electronics Fundamentals, Components,
and Processes

by Clive (Max) Maxfield

This is the damnedest book on electronics you've ever seen!
It's a thorough A to Z guide to contemporary electronics laced
with the author's sometimes bizarre sense of humor. You'll
find useful, real-world information about finite state machines,
multichip modules, circuit board design, integrated circuit fab-
rication, and logic family interfacing techniques along with a
recipe for terrific seafood gumbo and tips on the best times
of day to eat smoked fish. Pete Waddell of Printed Circuit
Design magazine says, “This is a dangerous book. . . . not
only do you stand a chance of learning something from |t but 2
ten years from now you will still remember it” Replace those boring old handbooks
on your shelf with this hip, heavily-illustrated, 500+ page wonder! A steal at $35.00.

BeBOPE

The Integrated Circuit Hobbyist’'s Handbook

by Thomas R. Powers

Like to build stuff using ICs or design your own circuits on a breadboard? If so, you
need this book! It discusses the major types of ICs—op
amps, linear, TTL, and CMOS—and how to breadboard cir-
@ cuits using them. There are also details on interfacing
i different device families, power supplies, and “deglitching”
@ techniques. There’s in-depth treatment of the most popular
ICs, complete with pin numbering diagrams, internal circuit
diagrams, logic tables, specifications, and a ton of applica-
tions information. Includes hundreds of applications circuits
on its 8.5x11” pages. Don’t buy another IC without buying
rveoneee this book first! Only $19.95.

AND DON’'T FORGET THESE OTHER GREAT BOOKS. ...

CONTROLLING THE WORLD WITH YOUR PC by Paul Bergsman shows how to
control stepper and servo motors, monitor fluid levels, switch appliances on and
off, and do other neat things using circuits connected to the parallel port of IBM-
compatible PCs. Includes schematics, operational theory, construction hints, and
control software source code in BASIC, Pascal, and C for each circuit. Accompa-
nying HD disk includes all source code plus compiled .EXE files. A lot of cool stuff
for just $29.95!

THE FORREST MIMS ENGINEER’S NOTEBOOK by Forrest Mims (who else?) is
the latest edition of his classic guide to IC applications. Includes pin-outs, logic
tables, specs, and plenty of applications circuits. What?!?! You don’t have a copy
yet??? Grossly underpriced at $14.95.

VIDEO DEMYSTIFIED by Keith Jack. Interested in multimedia, video games, or
other applications using video on a PC? If so, you need this book! Covers every-
thing from the basics of NTSC to color space conversion and MPEG compression.
“This 435 page book more than lives up to the promise of its title,” said EDN maga-
zine. Essential information for only $29.95.

HighText titles are available at larger bookstores, technical bookstores, and
leading electronic parts and equipment dealers. Or you can order direct by
including $3 shipping per book ($4 Canada, $10 elsewhere). California resi-
dents must add sales tax. U.S. funds only, please. Or call our order number
and charge it!

Call 1-800-247-6553 to order!

HighTaxt

publications inc.

P.O. Box 1489, Solana Beach, CA 92075
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SONY XC-117 COLOR CCD CAMERA

NEW — 511x492 Pixels, 2/3" image
sensor, C-Mount, 12V operation,
NTSC, small size 2"x2.5"x5.5".
Comes with RCA output jack and
12V power connector.

CAMERAw/olens.......... $175
S&H included

CAMERA w/zoom lens...$225
S&H included
9-27mm /2.0 for indoor use only.

{ COLOR MONITOR................. $60
S&H $12.00

13" NTSC input. Used & tested.

Write in 127 on Reader Service Card.

MAGNETIC STRIPE copier. Disk of easily
followed plans, technician data and com-
plete credit card system background
information equal to 300 pages of text.
$20 postpaid. Peregrine Dynamics, 720
Portage Trail, Cuyahoga Falls, OH 44221.

BUILD YOUR OWN ARCADE VIDEO
GAME AND SAVE: Send SASE for plans.
New RGB 19" monitor $100. Marcel Gon-
zalez, 5503 SW 127th Way, Miami, FL
33175.

VHF POWER AMPLIFIER

BROADCAST FARTHER! 75-110 MHz
amplifier connects to stereo transmit-
ters. Produces 15-20 watt signal. Re-
quires 50-150MW drive. Complete plans
with part source information and anten-
na designs, only $16. Visa, MC accepted.
PROGRESSIVE CONCEPTS, 1434 North
Mills Ave. Claremont, CA 91711, 909-626-
4969.

MINIATURE TRANSMITTERS! All types!
Send $2 for information, refundable on
first order. Parsec Electronics, PO Box
34594, Phoenix, AZ 85067-4594.

OAK SIGMA | converter descrambler
schematic $15; Oak Sigma STV I/ll sche-
matic $15; Jerrold Starcom-5 compatible
XT5-211 baseband schematic $10; Star-
com-7 compatible DPV7212 schematic
$10; Starcom-7 compatible DPBB/M1 ba-
seband schematic $20; Money order
please. Surplus Electronics, POB 10009,
Colorado Springs, CO 80932-1009.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

NEW BOOK “BUILD-UR-OWN SPEC-
TRUM ANALYZER.” Based on the popu-
lar Poor Man’s Spectrum analyzer/moni-
tor receiver. Complete instructions, pho-
tos, layout drawings, parts lists, theory of
operation, user modifications, applica-
tions, magazine article reprints, etc.
$24.95 + $4 S/H. Science Workshop, Box
310NV, Bethpage, NY 11714.

MANUALS - SCHEMATICS

WANTED

WANTED: SCHEMATICS for all types of
Hi-pot testing equipment, service man-
uals also wanted. Youngson’s Inc., 6701
Melrose Ave., Louisville, KY 40216.

MANUALS WANTED for amateur, audio,
test equipment, TV, VCRS. AG Tannen-
baum, PO Box 110, E. Rockaway, NY
11518. 516-887-0057, FAX 516-599-6523.

WANTED INFORMATION and schema-
tics 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.

MANUALS WANTED, SERVICE for Sy-
stron Donner Model 6153 Counter, USM/
44C TS-510C, must be type C Solid State.
Bruce E. Boardman, 149 SW Duval Ave.,
Port St. Lucie, FL 34983. PH 407-879-1683,
FAX 407-879-6999.

[Se=cc=amesoes |

NEED Only 1,2/More Descrambler Combos?

We GUARANTEE to beat anyone's similar "All In One Special* pricing on
orders of 1, 2, 3...25+. (Basebands or used equipment not included)

ALL IN ONE SPECIALS:

Converter/Descrambler "One Piece" unit
means no more messy wires or power supply cables required. Brand new.
1-5 5-20
ViperII Qleplace TNT, TVT, Merlin, FTB systems $125 cawn
ViperBO&Replace Scientific Atlanta 8600 & lower §145 caw.

SSA-80.. .Replace SA8600, 8590,80,70,55, & lower $140 cauy
Novavision Replace SA,TNT,TVT,Merlin,FTB, Pioneer $LOWEST

PANS CABLES
PIONEER » 2550 Coax(6fr) . ..52.50 PM ELECTRONICS
FTB... .o $32 coax(3ft)...$2.00 IP YOU DONT CALL WE BOTH LOSE
N12(OAK) $40 Coax(1ft)...$1.50
OUR PRICES SPEAK FOR THEMSELVES
CONVERTERS (1. .25+)

Millennium3...

602-910-5341

-.Best Price Guarantee
é MONEY BACK GUARANTEE

® $20 remove all

Jitter color fade from$your home VHS tapes.

RX11l Video Stabilizer
copyguard,

Write in 125 on Reader Service Card.

TOPS
SECRET

2011 Crescent, P.O. Drawer 537
Allmogon‘o. NM 88310
Voice; (505) 439-1776, |2
439-0551 8AM-8PM MST, Mon-Sll

05) 434-0234,

voice, enter "#1 1 #11" any 4-hr

ﬁa}_‘tnnhﬁ?ununm relales
rectly fo your order or prospec

der): Tues. and Thurs. only.

Add $5 total SH 'SUS, Canad’? All items
in stock. VISA, MCard OK. No

$2 worder, $5 wh chec or MO
Since 1
As seen on CBS "60 Minutes,” Forbee

etc. By John Willlams - former Lockheed
Senior Engineer, NMSU Computer Sclence
Professor, NIH Health Physicist.

Wanted: 9 MAC licl, Pceas ponable
or better; software; modem
equipment; small parts. Buy or ltade

compatible x86 systems (8086 - Pentlu
Off- the Shelf Hardware
Van yste J a
Card llelder/erlers RFEMAa-
darUltrasonicAR JammersDetec-
torsRecelvers’Xmitters, Securl
Survelllance Devices,
Weaponry/l:ounlermea:ures
Neurophone/Hleronymus/Rife
Resonant Crystal Radlonics, Line-
man’'s Handsets, Voice Disguis-
ers, Phone Color Boxes DTMF De-
coder Bug & Ta DelecloWIesler
Car]aclvl( dnap Foller, Hearing As-
sistor, Shriek Module, TENS, 6th
Sense Communicator, Subliminal
MixerAmp, Levitator, Vortex Gen-
erator, Nolse Cancelllnu System,

Unknown Presence Detector, Elec- |circuits.

tronic Dowser, Baclerla Dﬂcﬂon
Kit - many more. See our New Catalog.

TECHNICAL
RESEARCH SERVICES
e 58+K electronic and computer de

ecl:thullaImpP uC, analog,
m S0f
m(:lﬂsf:ll nowpubllshed anligls Provide us
up to 25 keys (OK to combine topics), we
retum list, you select articles. $25 search
fee + $14election + .25bage + $5 SH.
OMATIC
MACHI N ES
abuses, vulnerabliities and
delllle nposedl 100+ methods detailed,
include: Physical, Req E; eié)her PIN com-
promise, card , magnetic
stripe, false lronl, TEMPEST an Eck, tap-
glnu. spoofing, Inside job, super-cool vi-

histories, law, coumermeasures detailed
security checkiist, labeled intemal photos,
figures. ATMs contaln up to $250,000 in

cashl Recent $350,000 ATM crime spree
still unsolved! $39.

CREDIT CARD SCAMS
ardholders, merc anks suffer I-

card fraud. Describes every known means
of credit card fraud and scams. Protect

ourselfl $29.
CONS, SCAMS &
RELATED SWINDLES
scams and related swindles-fleec
Amedcans of $100+ Blllion per yearl The
most comprehensive survival manual on
cons & scams of all kinds - from the clas-
sic to hi-tech. Details 100s, their many:
variations, and countermeasures. Protect

VAN ECK PHREAKING

ng on 1V vige
signals usﬂl an urdlnary TV descnbed In
detail. Includes security Industry reports.
Range up to 1 KM. Plans Include both the
Consumertronics and the original Top Se-
crel Van Eck designs! $29.

VORTEX GENERATOR
‘ 2

mple
device. Uses no movlng pans eleculclly
fossil fuel, liquid or freon. Guaranteed scl-
entifically sound! Plans. $9.

CONSUMERTRONICS |V

434-1 7(18 (orders onlxme) !ou get!

CODs or Jabout $8
"bill me*s. New Catalog (200+ offers) JHACKING" (be;ng detalls how VMSs are [ner, Plant Stim., Kirlian,

CELLULAR/CORDLESS
PHREAKING

How cell 8 and odified

Vulnembﬂlles fo ggc anack and coun-

mlmeasures ComErehenslve Info on repro-
Ns, etc clonlnaurlcco:a

da
MINS, ESNs su)Hs 0
Ms and their prog
ACK. test mode and rese!
, scanner restorations, fre
ycations, roamlno. ESN
uipment sources, attendant
s. non-USA bands, concen:
and the ECPA and cmlque Slep-by step
descriptions to d-reprog
popular cellphones. us complele secllon
ordless s! Much more.

ng
pemlno systems,
lorclng
, scann nu track-
andHchanneI

e i I
LN b
PBX HACKlNG
000s of PBXs are ed to the tuns of
Bllllon‘yrl Whlle our "VOICE MAIL

hacked for "phun* and k?mﬂl - Including
VMS methods lor hacking PBXs them-
selves - "PBX HACKING" addresses all
other Issues relatlnu to PBX hacking,

cluding countermeasures. Can dyour busl-
ness or agency afford a $90,000 phone

article database accessed by title and |batchin ot
"vggd no- COMPUTER PHREAKING rol,

fraud loss éavemqe loss due to hacked
test|PBXs)? As described in Forbes Magazine
anlcle $29.

*All software supports all mu-rc VOICE MAIL HACKING llaat

smuﬁ ways ey s ‘“’E’ﬂ?& ncude
are hacl Includes
ASP) MES&G! CENTER, GEN-

3|ESiS, RSVP, svnnn PHONE MAIL,

DIX, CINDY, CENTAGRAM, SPERRY
LINK, EZ, etc. Absolutely required for all
users, sysops and security personnell

PHREAKING

CALLER ID & ANI
Detalls on how they work and dozens ol
effective In of defeating Caller ID,
ANI, *69, *57, Call Blocking and *67.
Also describes Caller ID, Oran 8, Ilelge,

ook lnmrvlue n

STOPPING
POWER METERS
3": How cer-
slow dm (mn lloaﬁ
watthour melers - while loads draw ful
powerl Device E)uoe into one outlet and
normal foads Into other outlets. Also de-

ing C
l:or‘l)\hprehenslve invaluable - 10 times more |$1

$20. [Thorough, $29. B

scribes meter creep, overload droop, eFl:

Plans $29.
temal magneﬂc ways éapplled to meter it-
self) to slow down ana stop watthour me-

sta ters wnlle drawing full loads. Plans, $19.

: How watthour

work, callbration, error modes
$ any) ANSI Standards, etc. Demand and
olyplme Meters. Other experimental re-
sults to slow ﬁnd”ston ngters by others.

HIGH VOLTAGE DEVICES

Gun, Taser, Prod,
Cll‘ll Flugur llnlef Zapper, AudioRF/
Radar Jammer, Jacob's Ladder, Plasma
& Van de Graaff Gens., Fem:e Charuet.
Gelger Counter, Ozone "Gen., Fish Stun-
- morel All plans
0r 0

UNDER ATTACK!
eclromagnetic Interference and Elec-
tronic Weapon Attacks cause: Cancer,
birth defects, and g lound psychological,
neurological, cardiovascular and immune
system disorders! Destructive to peoj e.

animals, plants, equipment! Includes

I lncludes how to verll{
MI and electronic attac!
and specific countermeasures

9. EM
Tutorial end lans
for ELECTROMAGNETI CV)éAP

RY |ONS and LAB DEVll:ES Optimum circults,
freqs, wavelonns gycles Intensities.

RAD!ONICS MANUAL

EXCit electronic and electro

rna%v c lherapeullc diagnostic and nre-
@ devices (mostly experimental).

m descriptions, plans (dozens), avall-

of Radlonics Devices from early to

modem. While drugs cost $ Hundreds,

(we inves-
and pin-
sources,

Cheese and CF Bexu. ESS,
s CHA N

vario
DA, CAMA, DNR, 800-ECH, Dlvmm. 11
Extenders, Centrex - more. $29.
Beyond
PHONE COLOR BOXES
Dozen phone many
Plus Call medlnu Conferenc-"
Ing, Phreak lllelnry Glossary,
Extenders, Loops, REMOBS,

5 Bri
Huu & Clnl. llplocem. 3I Pmywa:g
- MOre.

ROBOFONE AUTODIALER

e menu:
mes” mtodlalerlets dlal
or mix of locaMo
{urder over any lenom of
sy or answered (your|

e) and the timestomman

sults to monltorrﬂlslvﬁdmer Quick-dial di-

modem command and con-
ult Codes, hch‘lgmn\allmCE and
RINGING tional shell to S&gram
upon CONNECT. Exit to meny or (for

0). Manual + Disk* $29.

detail how computers
leeachmhet and how VIRUSES,
JAN HORSES, WORMS, etc are Imple-

ralion, pulse, high voltage - others. Case |ers.

lions n losses annually because of credit|au )

mented. Dozens of enmpmer crime an

abuse s and countermeasures. In-

cludes disk filled with hacker text llles and

utilities, and the legendary FLUSHOT

tection system (Ed. Cholce, PC Mlaulne)
lxlv{: password defuls.

much morel Manual + Disks*

The HACKER FILES

pilation 00s of the best articles

wrlmnéln ASCII) bylop hackere & phreak-

every topic
hackerdom! 3 HD Disks*

Five enu-driven
dw oM and BAS source co?eps) to analyze.
t “secure” ciphertexts. Worked-out ex-
Recommeuded by lous “Com-
Manual + Disk* $29.

By an ORDER of the
MAGNITUDE
The most comprehensive, hard-hitting, hi-
sch survival book ever written! Topics In-
tl_Iyude electronic, computer, cc:mrno chemis-
energy, weaponry, cryptography, con-
cealment, revengt pomym disguise ‘& I
change, elc deslqns. tactics and strategles to
survive an Increasingly dangerous world. We
all face Increasingly physically and financi
tbrutal times! Fiel ient use of technol

Diverters, |

riven
Sl

elecnlelll‘ costs pennies! $29. HEAL
: Plans for 3 major electronic
merapeullc devices of s approved by

Syslemallc study of the cldal
pmpenles of EMFs and lights in

vivo. Bands Include pwaves, 4 IR, 6 vIslble

and 3 UV, using continuous, slngle pulse,

slrobe mndom pulse rale and sgn‘ll'l

STEALTH TECHNOLOGY

e radar s fascinatingl It also has emor
mesol10-20il Every known ermor mode -
stealth method and malel‘lal used to minl-
mize radar reflections - tactic and strategy
to fight unlust radar llckals (that cost you
eandllskcance ellnn%I

and Jam signals - fully

& SURVIVAL
RADIO

d security radio equip-
ds, freq allocations and voice/|
data scmnbllnqtnc . Includes small
receiversiransmitters, etry, antenna
izations, remote monitoring and con-
securlty. survelllance, and ultrasonic,

un-opllc ntranend commo. 70+ cir-
- {C! D

HARD DRIVE MANUAL
all hard drive and controller Imple-
memllons (emphasis on PCs). How to se-
lect.lnlerlace Initialize, set up, use, main-
laln. troubleshoot and repalr em, How to
r ct them from mistakes, sabotage, pry-
ing eyes and sticky fingers. "How to recover
ged and lost files. How to prevent
crashes. Includes software reviews.
Loaded with Info, advice, tlps $39. mag
Maintain, ai

mothods o d
described! $29.

SECRET
R

SERVICE MANUAL:
Injjust, align, troubleshoot, repair flopples
just, alig pair flopp

equipment or software.
0 MAC, Apple, Atarl,
= stems. ples
need some UDkee 29. DISK DRIVE

ractical facts on

floppy drives, disks lcudlno many tips,
n )
oo’ forna ng. lnte aclng.

FDC, etc. $25. Any 2, $54.
NATURAL BEAUTY

SECRETS

age ara, Helen 0
Troy, anhlld ulhers auB mented beauty
with n; prepamtlons escribes in de-
tail how mang a?elmnal care products (ex:
skin care, hair care, makeup, soaps,
grooming preparations ‘and fragrances) are

made from safe, natural, inexpensive Sub-
stances. For all skin colors, shades. Also
includes thealrical, ceremonial, warpaint
Imakeup. $2!

oqy In varlous

and cmﬂgilvenvlrm-
ROCKET S RED [<19:1:13

#{Design and construction of solid-propellant [Un

amateur and survival rockets. Emphasis on
formulation, manulaclure Installation of
Propellanls motors, Igniters, etc. Includes

ist of commonly available matenals and
the design of launch npacls and test beds
& with schemalics). $

ow firecrackers (M-80s, blockbusters,
chemry bombs), small rockets, volcanos,
fountains, spanders and salely fuses are

2 |find,

ULTIMATE SUCCESS
MANUAL

derpaid, overworked, harassed or
abused? Victim of office politics? Stuck In
a dead-end Job? Can't find a good Job? Ex-
pect to be laid off, fired or transfered
soon? The ulimate no-holds-bamed, look-
ing-after-#1 Machlavellian lechnlques o
obtain, optimize and keep top jobs,
and bonefits. THE RULES OF THE
E FOR A GAME WITHOUT RULESI
vanmsumetoCEO.s ;

made and colored. Simple, cheap,
ingredlents. $9. Both $36.

Sold for Educational Purposes Only
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ASSORTMENT HEAVEN ~ “mm &
"Everybody needs some of these"

ir

SHAREWARE ASSORTMENT
10 5.25" DISKS $10.00
10 3.5" DISKS §15.00

D.C. MOTOR ASSORTMENT
CONDOR D.C. POWER SUPPLY 5 FOR $12.95
PN# YCA426 115VAC INPUT
+5V, 4.0A / +12V, 3.0A

-12V, 0.8A / -5V, 0.2A

286 COMPLETE COMPUTER SYSTEM
1 MB RAM, 20 MB HARD DRIVE, 101 KB
CGA COLOR MONITOR, 30 DAY WARR.

PC BOARD STANDOFF ASSORTMENT

L.E.D. ASSORTMENT 199 FOR $15.00

$9.95 100pcs. ASSORTED COLORS $235.00
& SHAPES $19.99 STANDOFF ASSORTMENT
LAPTOP AC ADAPTER REGULAR METAL & PLASTIC 84 KEY AT KEYBOARD $14.95
100 - 250 VAC IN LAZER MIRROR ASSORTMENT 100 FOR $10.00
12VDC 3.5A OUT, Reg. 3 FOR $10.00 101 KEY AT KEYBOARD $29.95
3.5mm PLUG CABLE HOLD-DOWN ASSORTMENT
$49.95 HEAT SINK ASSORTMENT VARIOUS SIZES 100 FOR $15.00 MINI TOWER CASE W/P.S $59.95
NAKI AC ADAPTER 10 FOR $10.00
115VAC IN TRIM POT ASSORTMENT COMPUTER POWER CORD $1.95
9VDC 1A OUT ANTI-STAIC BAG ASSORTMENT 25pes  $10.95
3.5mm PLUG VARIOUS SIZES 100 FOR $20.00 50 pes  $20.00 8 BIT MFM H.D. CONTROLLER $39.95
CENTER NEG.
$5.95 TOOLS, ETC NO-NIK WIRE STRIPPER $6.95 MACHO MAGNETS COREL DRAW v. 3.0
5 CD & 3.5" DISKS $59.95
45" FLAT NOSEPLIER  $1.99 - -
12VDC MUFFIN FAN HIGH QUALITY LOOP CD ONLY $49.95
2 7/8" HOLE-HOLE PLASTIC TWEEZER $2.50  EDMOND SCIENTIFIC
$6.95 ACHROMATIC POCKET PC REFERNCE
NEEDLE FILE 10pc SET $2.99 12X COATED 370 PAGES $14.95
£ FOLDING W/ CASE
FAN COVERS  $1.00 v DESN;‘S‘:,‘IZ'SKF{)‘;SSSS‘ENT 0 MASTERING DOS v. 3.3
HELPING HANDS MAGNIFYING LENS 575 PAGES $2.99
FANCORDS  §1.25 DUAL CLAMP OATLEY SOLDER, ROSIN CORE ~ 35*DIAMETER  $395
WITH LENS 60/40, 1/4# $4.95 DOS 5.0 on 360K $19.95
VARIABLE SPEED CONTROL $9.95 WIRE TIES, 100 PCS PKG SHRINK TUBING ASST PKG DOS 4.01 360Kor 1.44 $12.95
FOR CEILING FAN $2.50 4" WHITE $2.50, 5" BLACK $3.40 APPROX 100PCS $395
g T AP

PHONE (602) 272-3200

WE BUY SURPLUS! - FAX US YOUR LIST FOR IMMEDIATE OFFERS

ELECTRONIC MATERIALS RECOVERY, INC.

3102 W. THOMAS #902, PHOENIX, AZ. 85017
E.M.R. B.B.S. (602) 272-5300

MINIMUM ORDER §15.00 - VISA/M.C ACCEPTED - NO C.0.D.'S - UPS SHIPPING ADDED TO ALL ORDERS
QUANTITIES LIMITED - CALL FOR OTHER PRODUCTS AND SPECIALS - CALL FOR CATALOG

FAX (602) 269-3265

ﬁm A QUALITY SATELLITE

SCPC AUDIO RECEIVER

AT AN AFFORDABLE PRICE

. i

UNIVERS AL SCPC AUDIO RECEIVER

UNIVERSAL SCPC-100 AUDIO RECEIVER

PECIFICATIONS
STABLE, MICROPROCESSOR CONTROLLED TUNING. * 50 CHAN-
NEL MEMORY RECALL. « COMPATIBLE WITH 950-1450 BLOCK
SYSTEMS. + 3 MINUTE HOOK-UP. * LARGE LE.D. TUNING
SCALE. * RECEIVES CAND KUBAND SCPC. * DOES NOT DISABLE
VIDEO WHEN IN USE.

SERVICES ON SCPC
HUNDREDS OF QUALITY SCPC CHANNELS ON SATELLITES -
SPORTS - AP - UPI - RADIO NETS - HOME TOWN SPORTS & RADIO
- RACING - TALK SHOWS - CLASSICAL, ROCK & JAZZ - RADIO
STATIONS - FINANCIAL NEWS AND MORE.

INTRODUCTORY PRICE $439 + S&H
TO ORDER CALL: 1 - 800 - 241-8171

UNIVERSAL ELECTRONICS,INC.

4555 GROVES RD., SUITE 13, COLUMBUS, OH 43232
(614) 866-4605 FAX (614) 866-1201
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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.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

WANTED: COLLINS Radio Company lit-
erature. Jim Stitzinger, 805-259-2011, FAX
805-259-3830.

AN/TRC97A MANUALS wanted. Wade,
309-523-3262.

GOLDEN FALCON 400 schematic or ser-
vice data needed. Please contact Dale at
805-727-1651 or 20144 East Avenue J,
Lancaster, CA 93535.

WANTED: SERVICE manual or schema-
tics for RCA Packset portable 140MHz
radio circa 1976. Mark Phillips, 171 Buck-
ey Hill, Wellsburg, WV 26070-2203.

ELGAR 1000 watts UPS model 1PS1100.
Mark, 801-394-4907.

HELP! | need a schematic for a treetone
shortwave/broadcast band receiver, Mod-
el #D1104. R. A. Hudson, Rt 2, Box 205A,
Herman, MO 65041.

TEKTRONIX MANUALS WANTED: 1A2,
535A, 561, 75, 67, 63, 3B3, 3A8, 5103N,
453, CA, 5B12N, 5A15N. Call Tom Bowes.
810-727-2594.

WANTED: SCA turn-on instructions for
the Lafeyette LT-725 stereo tuner. Also
wanted a Microsoft Basic Development
System. Call, 517-529-4552.

SERVICING MICROFISHE: Sony, Pana-
sonic, Pacific stereo. Over 4,000 fishe
schematics, parts lists. Make offer. A-Z
Audio/Video, 8707 Bethany, Tinley Park,
IL 60477.

MISCELLANEOUS

ELECTRONICS FOR SALE
160

PROQUIP MODEL SU 4050 rigid disk
burnish/glide tester & PROQUIP model
PQ 5805 certifier, unused. 12K ea OBO.
619-632-9775.

UNINTERRUPTIBLE POWER SUPPLIES.
Two SCI 10KVA UPS units, one in Chica-
go, one in California, $995 each, 120V
output, no batteries. Three each 3KVA
units, 220V ouput, model Deltec 7036R,
one in Las Vegas, one in Northern Cali-
fornia. 5KVA inverter $350, located in
California. 702-386-2844.

SCANNING ELECTRON Microscope. Hi-
tachi Model 422 $12K OBO. 619-632-9775.

NEW HP 5328B 100 MHz Counter with
option 10, high stability, still sealed in
original packaging, $1,950. Also, new HP
328A with option 10, $950. Megastar,
702-386-2844.




FREE GROUND
SHIPPING ON
2-3 COMPLETE
UNITS

ADEMCO HOUSEHOLD Fire & Burglary
warning system control units $5 ea., 20
units for 75, 909-885-7785, 25586 E Base-
line, San Bernardino, CA 92410. Money
orders or credit cards only.

SERVO AMP made by EG&G. 5A
+50VDC output, new @ $150 ea. 6
available. Call Roger @ GS&E, 716-338-
7001. Visa, MC, COD.

TUBES $2.49, 1000 types. Also surplus
components. SASE brings list. DNF, 6690
7 Mile Rd., South Lyon, MI 48178.

UNIQUE RS-232 products. Free informa-
tion. Robotic Electronics, Inc., 4387
Swamp Rd. Suite 263, Doylestown, PA
18901. 215-230-8599.

TUBES, NEW, unused. Send self-
addressed, stamped envelope for list.
Fala Electronics, Box 1376-3, Milwaukee,
WI 53201.

DC MOTORS: Permanent Magnet Type.
Ideal for DC Generator/Trickle Charger/
Windmill/Projects, $25 each + shipping
(12Ibs). BTC Technologies, Inc., 1132
Olympic Drive, Corona,CA 91719. 909-
371-3992 or Fax 909-371-1401.

SHRINK WRAP machine for high volume
(production use) used for 5%” floppies or
CDs. 619-632-9775. Companion high vol-
ume Labeling machine available for
above. OFFER! 619-632-9775.

ANAHEIM WIRE PRODUCTS. DISTRIBU-
TOR OF ELECTRICAL WIRE AND CABLE
since 1973. Iltems available from our
stock: Hook up wire, Automotive primary
wire, GXL, SXL, Plenum cable, Teflon
wire, Multi-conductor cable, Irradiated
PVC, SO-CORD, Mil-Spec wire, Building
wire, Welding cable, Battery cable, Tele-
phone wire, Shrink tubing, Cable ties,
Connectors. If interested, please call
1-800-626-7540, FAX: 714-771-5043. Visa/
MC.

FLOW SOLDER machines, 10 & 18",
Lindberg 5 & 12” 5 zone furnace offer!
619-632-9775.

VOLTAGE STABILIZER Spike remover,
Controlled Power Co. Model 800, 1200
watts 120V. Original cost $1,040, now
priced @ $150 as new. Frontier Electron-
ics, 701-378-2341 or Fax 701-452-2340.

We stock a complete line of all major brands and a variable
line of test modules, all with illustrated instructions.

OUR PRICES ARE  waRRANTY

9-10% LESS

ON ALL NEW EQUIPMENT PRODUCTS

DEALER TRUE SAVINGS ON
LOTS OF 5, 10, AND 20

Feel free to ask about pans and refurbished models.

ON ALL

ELECTRONIC CATALOG. Dial by mo-
dem. Free on-line access. Buy-sell-trade
electronic/computer related equipment.
Free downloads of neat software packag-
es. Call now to enter your sales inventory
or your purchase orders. 708-665-5928.

FFT SIGNAL analyzer D. Precision 6100.
X-Y positioners. Analog x-y plotters. Gra-
phtek 8 chan. recorder. Tek 1355 4 chan.
storage. Tek digitizer 7912 AD. Vickers 55
metallurgical microscope. Korad Q-
switch/ruby head. Cobas-FarA clinical
analyzer. Air purifier and gas analyzers.
List available. 14 chan. scopes, Vicon
Pan-Tilt. tony 703-978-4766.

EXCEPTIONAL ASSORTMENT Values.
Each assortment is $3 or 2 for $5. 16-pc.
switch, 60-pc. LED, 50-pc. transistor, 50-
pc. Diode, 12-pc. SCR & TRIAC, 50-pc.
capactor, 100-pc. power resistor (5 watt &
up), 600-pc 1/4 watt reel-type resistor,
100-pc. military-type (RN 1%) resistor,
24-pc. terminal block. Add $3.50 for
shipping & handling for orders up to $25.
Send order to: SKS Electronic Surplus,
11822 83rd Ave., Blue Grass, IA 52726.

= 61

Your choice has got to be...
M.F.M. COMMUNICATIONS.

for..
CELLULAR

PROGRAMMING KITS

All Kits are Supplied with
Cables and Software, unless indicated.

R »N Al NEIRY N
11! SPECIAL OFFERS !!!
TO START 1995
“Guaranteed Lowest Prices” or we beat by $10!
We want you to have the best deal and at MFM we are sure that we are

offering you unbeatable prices. To back this up; if you have seen any of
our products at lower prices, then we will beat them by a further $10.

PANASONIC. HH 600, HP600. $149.
PANASONIC. HH 700, 900, EBH40. $249.
NEC. P200, 201, 300, 301. $149.

NEC. P400, 600, 601, 100, 120, TT180, 181. $399.
MITSUBISHI DIAMONDTEL. 20x, 22x. $499.

MOTOROLA (software). 9122 & above (AMPS G2). $149.

CHECKSUM Calculator. suitable for Panasonic, Tandy,
RadioShack, Mitsubishi and Nokia Models. only $99.

This Month’s Bonus offer: Buy any of the kits above and
you can buy the Motorola 9122 & above (MPC) for only $49.

Call Us Now on... 011-44-88-333-0060

57 Addison Road, Caterham. CR3-5LU. UK.
k “For Information Purposes Only” J

Robot Kits

Prices do not include shipping.
Write in 122 on Reader Service Card.

4 Acemic-Level Books
v Build it Yourself
o/ 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

603A "Copycat” Programmable

| Graymark

. 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

@

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

Write in 121 on Reader Service Card.

3

P.O. Box 2015, Tustin, CA 92681

Robot Program direction, light and
sound using detachable keypad (included)
or optional PC. Learn 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,

CALL FOR FREE

40 PAGE CATALOG

800-854-7393
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YOU HAVE SHOPPED THE REST
JERROLD 400 DRX-105

$35 so:

SINGLE $49.95
HAND CONTROL
.,  INCLUDED

| 1 YEAR WARRANTY

NOW BUY FROM THE BEST!
REGAL 550 MHZ

$65 10 LOT

BRAND NEW!
5 YR. WARRANTY

PARENTAL CONTROL
FAVORITE CHANNEL

$75.00 EAcH SINGLE LOT

CALL NOW FOR THE INFO ON THE LATEST TECHNOLOGIES FOR:
BaseBaND, PIONEER, ZENITH, IMPULSE, ETC.

REGAL CR83

EACH SINGLE LOT .
83 Channels °
Last Channel Recall
Parental Control, etc.
Dual A/B input avalable

ST 1600 SERIES

1 YEAR WARRANTY
CALL NOW

* VOLUME CONTROL
PARENTAL L/O
& MUCH, MUCH MORE!

BEST WARRANTY IN THE BUSINESS!

'LAST CHANNEL RECALL|

COMBO PACKAGES

DRX-3-105 w/M-80......cccccouccrnerrr. 5149

1S LOT DEALS!

*NOW* DRX-3-105 $45

ALL EQUIPMENT “BULLET PROOF” ADD-ON PANS sA3 Sy
DRX-3-105 w/PIO. VER 4.0.......$149 FOR PIONEER s 1 o
DRX-3-105 w/TV GOLD............ $109 Py b 369
DRX-3-105 W/SA-3.....cccccrmmrarnnen 119 IMPULSE! PIONEER ver. 4.0 $69

MIX OR MATCH
MUST BUY CONVERTERS TO QUALIFY.

ELECTRONIC COMPONENTS below
wholesale cost. Tubes, connectors, ICs,
transistors, diodes, capacitors, resistors,
switches, pots, transformers, relays,
computer accessories. Free brochure.
Low, low prices. Abbott Electronics, 155
New Boston Street, Woburn, MA 01801,
Tel. 617-935-2040. FAX 617-933-2040.

$1,000,000 DISTRIBUTOR Inventory. Te-
ceiving Tubes, Semiconductors, connec-
tors, lots of AMP in stock, lamps, fuses,
cable & etc. C&H Distributing, 215 S.
George St., York, PA 17403. Phone 717-
843-7881, FAX 717-843-3875.

ICs: MC68HC11A1FN $3/$7; LM386N-1
$.60: MC68705P35 $8; LM78L05 V-reg
$.25: 1N4004,6 $.03/1K: TIP125 45: 1N5232
$.05, 74HC4518 $.25; 74HCOO $.18:
TLOB2 50c; program’g plugs 7c: Send
your want list - we'll bid on it. 714-777-
7738. FAX 714-777-3382.

EMERGENCY LIGHT! The amazing emer-
gency light! This little dandy never ever
needs batteries. It’s like having a perpet-
ual light source. 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 lite when the power goes
out due to earthquakes, floods, or other
disasters. The dynamo alone can be
stripped out for experimentation. Order
Now! Only $9.95 + $3.50 S&H Cat#EL-1.
Black Feather Electronics, 645 Temple
Ave. #7, Long Beach, Ca 90814. 1-800-526-
3717.

,IE -s = |NC . ORDER NOW
1-800-676-7966 TOLL FREE!

ALT:1-800-804-6552
It is not the intent of J.ES. Inc. to defraud cable

systems. Users are advised to check local and Federal Laws.

=0

Member of the National Consumer Cable Association

Write in 120 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
¢ LX Lower Cassette

(P JIIPIEC) o oo o o 0 o wiie-a $99
®3si/4siLegal ........ $69
o A L 5 Gt $49

Add-On America Corporation

CALL NOW!!

800-576-2349
Fax (410) 987-3258 .

Products

87C51 $9 115W compact circular floures-
cent light $10; 4AA solar battery charge
system $20, MAX630 $.50. $2 S&H. Green
Lux 415-753-0251.

PANASONIC WJ-AVES (video mixer), like
new, $750 or BO, color bar mod; PV-1730
4 head HF, VCR, Many special features
$175; AG-1960 Super VHS HF VCR Jog
Shuttle $500. 908-741-0286.

<B=

CARBIDE DRILLS! 10 of one size: $4, 50
of one size: $15, add $3.25 S&H. Check/
MO only. Sizes avail: .033, .035, .036, .037,
.038, .041, .042, .043, .045, .046, .047, .049
dia. Also electronic components. Send
for flyer. Hoffman Industries, 853 Dundee
Avenue, Elgin, IL 60120. 708-622-8201.

POWER SUPPLY board. + 15V at .5A,
+5V at .5A, -15V at 15mA, +20V at .5A.
Requires 18V, 60Hz input. Board also
includes two nice relays and schematic.
Telephone surplus priced to move at
$11.95 each plus $5 shipping and han-
dling. Send check or MO to Survival
Mining Company, 263 Lowell Ave. War-
ren, Ohio 44483, or call 216-394-4483, FAX
216-372-5596.

3 AXIS CNC CAM SYSTEM using your
PC. Complete system includes: Three
2.0 amp bipolar chopper type drivers
opto-isolated to protect your PC.
Three 23 frame size motors, 30VDC
power supply, PC interface card, ca-
bles and JRACAM software. JRACAM
converts AUTOCAD and COREL
DRAW files into XYZ tool paths. Any
shape that can be drawn can be
milled. System applications include,
milling machines, engravers, wood
routers circuit board drilling/milling.
Complete system $600. XYZ tables
and larger motors available. CALL or
write: JRA, 3602-1 PARTRIDGE PATH,
ANN ARBOR, MI 48108. 313-973-0928
VOICE/FAX.

THE ELECTRONICS EXCHANGE. The
only surplus electronics store in the St.
Louis area. Buy-sell-trade anything in
electronics that’s a bargain. Call or fax to
be put on our mailing list. 314-426-4848.

CLOSEOUT ITEMS from BNF: wind
speed indicator kit $5, $13/3. Telsa coil kit
$19, $55/3. Fan/motor speed control $3,
$10/4. 212" ID 1%2”D. Solder pot $3, $13/3.
Voice/sound activated switch MODU. $1.
components by the foot asst'ed. $1/10 -
500 pts. 4” x 10” car/TV speakers $2,
$10/6. 2 speed SW Motor/lamp control
$1/2, 12/$5, Mallory piezo alarm module
$3.50, $16/5. Security keylock switch, w/2
keys, $3/2. Cable box’s oak L30 or oak
G26 $4, $10/3, mix or match. All working
units. 2 to 1 cable splitters $1. 4 Sony
video cable MM w/push-on connectors
$1, $5/6. Sony push-on mat G xformer
75-300 $1/2, $5/12. Right angle F connec-
tor M to F screw on $1/2, $5/12. 14550
UART $2. Since 1964. Send SASE/Flyer.
BNF, 119 Foster St., Peabody, MA 01960.
See our 5 ads in N&V. T 508-532-2323, F
508-532-1040.

116 March 1995/Nuts & Volts Magazine

Write in 119 on Header Service Card.



Two Raytheon PATHFINDER®/ST Radars aboard the Trump Princess

provide superior target detection to navigate this
one-of-a-kind megayacht.

arine radars are constantly
being improved for boaters
to see in the dark and trav-
el in the fog, plus shore stations to
watch harbor traffic on the big tube.
The very early marine radar was
an oscilloscope presentation of pulse
transmit and return echo receive, dis-
played as a time delay on the CRT.
Antennas were fixed forward, so boats
would only see what was ahead of
them as a primary return echo. Radar
range is determined by the velocity of
radiowaves in a normal atmosphere,
with a radar wave propagating one
nautical mile in 6.18 microseconds. If
a target was five miles away, it would
take a total of 61.7 microsec-

onds for the radar pulse to travel New ,phaSEd array printe_d cir-
cuit board antenna units.

out from the antenna unit, strike

the target, and return as an echo. It
would travel five miles out in 30.9
microseconds, and the echo would
take an additional 30.9 microsec-
onds to return. The older "A scope"
would show this as a primary "blip"
and the secondary echo "blip" so
many microseconds to the right on
the oscilloscope.

The big advancement was the
planned position indicator, allowing
radar targets to be viewed in dis-
tance and bearing from your ship in
the center of the phosphorous tube.
Phosphorous had a slow decay on
the face of the tube, and made for an
excellent display. Early marine

scan radar displays

by

Gordon West

radars were 20 miles
in range for pleasure
boats, and up to 100
miles in range for
the military.
Because radar
waves travel line of
sight and don't bend
much beyond the
horizon under nor-
mal atmospheric
conditions, no more
than 100 miles
would do anyone
any good when try-
ing to detect other
ships on their radar
set.

About 10 years
ago, manufacturers
introduced raster

which are the same
as a television-type display. Black-and-
white or color, your position was in the
center, and you would see targets in
range and bearing all around you.
Raster scan displays also allowed com-
puterized automatic tracking (ARPA)
to be introduced so you could sound
alarms if the radar detects an incom-
ing vessel on a collision course. You
could also create guard zones in spe-
cific sectors, variable range alarms,
Loran and GPS interface, moving tar-
get indicators, and a host of other
icons that you could put onto the
screen for better boating safety.

But many mariners needed a good
basic radar with little current con-
sumption. Since the CRT required high
voltage, the display had to be kept
absolutely dry, and the typical 16-mile
CRT radar would draw 5 amps at 12
volts DC. While 5 amps doesn't sound
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in high-priced comput-
ers has not been per-
fected for the small
boat marine radar, nor
is color that necessary
for small marine radar
displays. Black-and-
white LCD supertwist
displays provide the
best daylight and night-
time viewing.

All three radars offer
16-mile maximum tar-
get detection, with
close-in range scales all
the way down to one-
quarter mile. The
Furuno Model 1621
LCD radar was original-
ly sold as an eight-mile
maximum

7 . : set, but when
The LCD display compared favorably in resolution EESIETeees

to the cathode ray tube display. a"n d
Autohelm

like much, aboard cruising sail-
boats, 5 amps running continu-
ously at night would pull down

radome antenna units that also incor-
porate the powerful magnetron trans-
mitter. The relatively short antennas
offer a six-degree horizontal beam
width which allows relatively good tar-
get discrimination out to three miles.
Targets beyond three miles away that
are close together will appear as one
big blob because of the small length of
the antenna arms.

Marine radars operate on the FCC
assigned marine radar band 9300-
9500 MHz "X-band." X-band emissions
are microwave, and are considered
dangerous when the operator is stand-
ing within a foot of the rotating radar
arm. Radar antenna units should never
be positioned on power boats on the
brow of the flying bridge. This puts the
radar energy directly into everyone
standing on the flying bridge, and this
is not considered safe by the American
National Standards Institute (ANSI).
Radar arches and radar masts that
have been prefabricated are available

a much more
palatable
$1,200.00. But
there are only a
few manufactur-
ers who have
developed an
LCD small boat

marine radar:

the battery system over a few hours.
There was also the need to be able to
put the radar display up on a very wet
bridge, and high voltage and moisture
don't mix.

Enter the liquid crystal display.
The LCD marine radar displays had
some extremely strong points over
older cathode ray tube displays:

» Minuscule current consumption at Furuno, Model

12 volts DC 1621 radar
+ Waterproof enclosure (415-873-9393)
+ Direct sunlight viewing Raytheon RL-9

+ Backlit for night-time viewing LCD radar
- Lighter, thinner, and easier to install (603-647-7530)
Autohelm ST-

Along with LCD radars came an LCD radar

improvement in lightweight marine
radar antennas — instead of using a
parabola as a reflector to the
microwave energy, radar manufactur- offers a 7” diag-
ers developed a printed circuit board onal liquid crys-
(PCB) phased array which fed the | tal display
radar energy from the magnetron screen with
directly to a flat PCB to radiate the | amazing clarity.
radar energy out, and to receive the | The screens are
return echoes. black and white

All of this brought the price of | — color LCD
marine radar down from $3,500.00 to which is found

(603-881-5838)

Each set

came out with their new 16-
mile radars, Furuno came up
with a simple chip mod to
double their Model 1621
radar range.

"Most mariners find that eight
miles is more than enough for using
their radars aboard small boats,"
comments Ken Englert, owner and
president of Maritime
Communications in Marina Del Rey,
CA. "The Furuno range-extension
chip sets and installation are avail-
able for a couple hundred bucks, but
quite frankly, most mariners have
not taken advantage of the chip set
updates," adds Englert.

These small LCD radars offer a
peak pulse power output of 1,500
watts from their small 16” white

The small LCD Furuno
radar uses a parobla as
the active antenna.
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from most marine stores to
keep the radar energy well
above everyone's head.

During recent sea trials of
the Furuno, Raytheon, and
Autohelm LCD small boat
radars, we were able to
detect close-in targets as
near as 64 feet. Anything
closer than that exceeded
the capabilities of the
radar's short pulse length
and fastest pulse repetition
rate, and simply merged
into the center dot on the
screen. But targets more
than 70 feet away were
clearly visible on the LCD
screen.

And what kind of targets
can you see on a marine
radar out on the bay?
Dingys, docks, and other
boats show up as major
"blips" on the screen. They
don't show up as the sil-
houette of a sailboat, but
they do show up as a major

Large marine

radars still use a glass cathode

ray tube.

target indication. Some call them
blobs; some call them targets; some
call them blips — but there's no mis-
taking that there is something out
there that you want to avoid when
coming in at night or in the fog.

We were surprised to see the small
boat marine radars detect seagulls sit-
ting on the water up to one-half mile
away. You could easily see pelicans fly-
ing low over the water go across your
bow or stern. In extremely calm har-
bors, you could even see the telltale
sign of crab pot markers when you
approached within one-quarter mile.
These are about the size of a one gal-
lon bleach bottle that is sometimes
filled with air and used as a marker.
Even these plastic bottles can return
radar energy as an echo.

But things that radar will not see



would be floating planks, logs, under-
water obstructions, or small targets
missed on the screen when severe
wave return echoes occur in choppy
seas. Rough swells can easily return
unwanted radar echoes, and some
radars can be switched into the "short
time control" (STC) to help minimize
ocean-wave return.

Marine radars have been specifi-
cally identified as "okay to install your-
self" by the Federal Communications
Commission without the commercial
general radiotelephone license neces-
sary. However, mariners doing their
own installation are not permitted to
make any adjustments to the transmit-
ter magnetron or oscillator circuitry. If
someone asks you to install their
marine radar, plan to spend a day
hooking up well-marked wire termi-
nals, with most of the time devoted to
the physical mounting of the antenna
and indicator unit, and only about one
hour required with a screwdriver. It's an
easy hook-up.

Many mariners will install their
own marine radars, but toss the
instruction manual overboard as soon
as they begin to see targets show up
on the screen. Each marine radar
needs to be "fine tuned" which is also
permitted under the rules to be done
by a non-licensed operator. Fine-tuning
is compensating the receiver delay cir-
cuitry to insure that flat breakwaters
indeed look straight as opposed to
convex or concave on the readout.
Timing errors are attributed to exten-
sion or shortening of the antenna lead-
in cable as it comes from the factory.
Proper adjustment of the center dot
will also minimize how big this dot is,
and maximize how close in you can
detect a target on marine radar.

A ship station license is required
for marine radar. You fill out FCC Form
506, check off the box that says you
already have a marine VHF transceiver
onboard (which all mariners should
have), and check the "R" box showing
radar at X-band frequencies. This is
accomplished on FCC Form 506A,
updated August 1993, with a $45.00
fee for modifying a present marine sta-
tion license. If there is no station
license onboard, the fee is $115.00 for
a 10-year permit. There is no operator
permit required to run a marine radar.
However, mariners employing you as
an electronics genius to help work on
their radar will need you to officially
sign off any technical work that you do
on the inside, and this requires the
general radiotelephone operators
license (GROL) with the specific
marine radar endorsement. NV

If you're interested in marine
electronics and marine radar,
and if you have a background in
electronics, you can study on
your own to pass the commercial
GROL test with a $25.00 study
package (plus $3.00 PEH) cover-

ing the Gordon West book on
Elements 1 and 3, and a study

book for Element 8, marine
radar. Gordon West Radio
School, 2414 College Drive,
Costa Mesa, CA 92626. Checks
only.

SKYCRAFT

PARTS & SURPLUS, INC.
ORLANDO, FLORIDA

Located At The Intersection Of I-4
And Fairbanks Avenue.

* WIRE

* SWITCHES

* RESISTORS

* TRANSISTORS

* TRANSFORMERS
* TEST EQUIPMENT
% NI-CAD BATTERIES

* COAX
% RELAYS

* Kk Kk k ok ok ok k
We Buy Surplus
Electronic Parts —
FAX your list.

FAX 407/647-4831

PH 407/628-5634

P.0. BOX 536186
ORLANDO, FLA. 32853-6186

When Visiting Disney World And Sea World.
Come To The World Of Electronic Surpius!

A Self-Service Retail Outlet Featuring Commercial
And Government Electronic Surplus Including:

* HARDWARE

* CAPACITORS

% PANEL METERS

% CIRCUIT BOARDS

% INTEGRATED CIRCUITS

HOURS:

Monday - Friday 8:30-6:00
Saturday 8:30-5:00

[#160 MISC. ELECTRONICS FOR SALE cont]

ELECTRON TUBE SPECIALISTS. Exten-
sive inventory of all types. Scottco Elec-
tronics, 3390 Commercial Ave., North-
brook, IL 60062. 708-498-2352, FAX: 708-
564-3008.

WANT TO Buy: ICs, military & aircraft
relays, diodes, transistors, electronic test
equipment & most components. Hoffy
Electronic Ent., 818-718-1165, FAX 818-
341-5506.

WANTED: OLD nubs with removable
skirts made by Daka-Ware. Paul Gil, 180
Union Ave., Belleville, NJ 07109. Tel.
201-751-5959.

RUBIDIUM OSCILLATORS. Ball/Efratom
M-100, (10MHz). Excellent frequency
standard. $500 each plus shipping. Call
317-864-0478 or 317-864-0634.

MOTOROLA PORTABLE RADIOS. MX
series, VHF-UHF $125 each. Without bat-
tery or antenna only $75. Motorola HT220
slimline VHF $50 each. We also have
mobile radios, battery chargers and large
assortment of MX modules. Call or write:
Marty’s Emergency Products, PO Box 93,
Baldwin, NY 11510. 516-378-4814.

GENERAL RADIO noise dosimeter, mod-
el GR1954, noise exposure lab monitor, &
4 portable units all work. Range 40dB to
130dB. Conform with OSHA regulations.
Instruction manual, circuit, in original
padded AM tourister, plus 1.Inop unit.
$750 Deld. GENERAL RADIO metered
variac Type W10MT 3AS3, excellent
cond. in portable case, with segmental
voltmeter, & Frahm 60.Cy & 400.Cy freq.
meter. Variac operates 0 to 140V @ 10
amperes. Original cost $2,200. Now $495.
Deld UPS. CONTROLLED POWER CO.
Power Purification System, series 800.
Cat#5AAX, 1.KW, 120 voltage stabilizer,
surge/spike remover. Works as new, Wt.
424#. Orig. cost $1,043. Now $200, plus
UPS. AGASTATS time delay relays, 2 ea.
ESNA model S6157, 28VDC 45 sec. ad-
justable, New, 2 ea. Amerace Corp. Mod-
el S6157, 28VDC, 60 Sec. adjustable,
NEW, orig. $253 ea, now $25 ea. Photos
of any above $2. Frontier Electronics,
Box 218, LEHR, ND 58460, 701-378-2341,
Fax 701-452-2340.

STEPPER MOTOR CONTROL for 6 axis
from PC parallel ports. Completely wired
control, schematic, software and man-
ual. 3 axis $29. Kit $15. Upgrade 3 to 6
axis with 4 output and 3 input lines for
$29. Motors and parts available. 412-373-
3310. MC, Visa or check to: DIGITAL
SYSTEMS, 319 Monroeville Mall, Monro-
eville, PA 15146.

ELECTRIC CAR Motors. Genuine GE
motors and controllers specifically de-
signed for EVs. Series and Shunt motor
systems complete with controller, accel-
erator switch, and digital display. Dis-
count 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.

SWEEP/MARKER generator, B&K Model
415. New $750, Sell $250. Used twice.
Call, 609-646-2924.

CaBLE 1V
DESCRAMBLERS
NOBODY
BEATS OUR
PRICE!

SAVE MONEY-DON'T RENT

COMPATIBLE SYSTEMS FOR:

OAK ¢ SCIENTIFIC ATLANTA « HAMLIN
JERROLD ¢ PIONEER ¢ ZENITH
QUANTITY DISCOUNTS! 24 HOUR SHIPPING
CALL VIDEO CONNECTION, INC.

1-800-6/7-0521

5,7 Anyone implying theft of service will be denied assistance
2l NO FLORIDA SA

ALE

Write in 118 on Reader Service Card.

TUBES 2000+ types. Send SASE for
pricing. Ellicott Electronics, 1155 Ellicott
Hwy, Calhan, CO 80808-8825.

MOTOROLA CHARGERS: BASE:
NLNG6804A, $20; NLNG6897A, $25
NLN4569A, $30; NLN8858, $30;
NLN7646A, $30; NLN8005A, $20; MO-
BILE: NLN4472A, $25; NLN8460A, $20;
NLN6892, $25; DC REMOTES: T1377A,
$55; T1380A, $50; add UPS, Bob Jarnu-
towski, 390 Glenoaks, Brea, CA 92621.

TUBES, NEW up to 90% off, SASE, Kirby,
298 W. Carmel Dr., Carmel, IN 46032.

NIM, CAMAC, PMTs, Optics, Neutron
Detectors, High Vacuum, High Voltage,
Wit Pressure Gauges, Nuclear Compo-
nents and Equipment, Scintillation Plas-
tic, Nal(T1) Crystals, and much more are
available from OE Technologies. We sup-
ply components and equipment for your
College, University or R&D Organization.
We guarantee high quality at reasonable
costs. For current inventory, contact OE
Technologies, Box 703, La Madera, NM
87539, 505-583-2482.

COMPUTER CONTROLLED WOOD CAR-
VER $500. 3HP Router, very sturdy. Draw
in like CorelDraw (*.plt), carve on ma-
chine. Ray, 503-543-6670.

DON'T MISS THIS ONE!

THE GREATER BALTIMORE

HAMBOREE AND LCHOMPUTERFEST
HOST TO THE

ARRL MARYLAND STATE CONVENTION

MARCH 25 & 26,1

Timonium Fair Grounds e Timonium, Maryland

—

THE LARGEST AMATEUR RADIO, COMPUTER, AND
ELECTRONIC SHOW IN THE MID-ATLANTIC AREA!

Write: G.B.H.& C.;

ARRL Forum & Programs e Banquet e FCC Exams e 3 Buildings
10 Acres of Indoor and Outdoor Sales e 1,100 Indoor Spaces
Indoor Fleamarket e Outdoor Tailgate @ Acres of Parking
All spaces by advance sale! e Discount weekend passes in advance only!
P.O. Box 95; Timonium, MD 21094-0095
. For 24 hour voice or FAX-Bak information, Call:
In MD dial: 410-HAM-FEST e Outside of MD dial: 800-HAM-FEST
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NEW PRODUCTS WANTED

Established manufacturing
company is looking for new
inventions and ideas in the
electronic surveillance, counter-
measures, cellular monitoring,
and FAX interception field. vDC. ... : 1x1

We can develop, produce, and BEST PRICES PAID
market on a partnership, profit CALL OR FAX NOW!

sharing, or on an outright
ADD-ON America Corp.

urchase basis.
: Tech Support Systems (M) 516-2349
rax (410)-987-3258

SURIPLUS
SALRL

200,000 WALL
RANSFORMERS

WANTED BCD
SiMMS [ =" =22

256x9 1x9 1x36 MIEIBT06: 0 e P {1
512x36 4x9 2x36 MTH35N15, TO218.............. 2.25

nnAM (Replaced by MTW35N15, TO247)

MC68705U3CS rib. | MMBF170LT1A

4049BF (Tosh smd) SG15264/883
256x4 UC7905ACT N82077A

21/4" sq., 12 vdcfan MC74F240PC

KC0128, 65mHZ osc.

MCB8HC11A1FN rfb.

SN75174DWR

UA78LOSACDR l
This Is only a Smattering, fax your needs

We Buy Excess Ele
Hours 8:00AM through 6:00PM M-F CST
Phone (214) 343-2170, FAX 1854

Min IOOOIt.y;.)e ?- Call for other types
SURPLUS TRADERS

Alburg,
Tel: 514-739-
Fax: 51 4-345-8303

1040 Hamilton Court
Menlo Park, CA 94025
415-325-6691 » FAX 415-325-6693

Digital Storage Oscilloscope
For $§169.95 2?2?

Universal Programmer|

JDR MCT-EMUP $449. HALLB

ELECTRONIC KITS

"SOUND_ACTIVATED"

| CHRISTMAS TREE KIT
| R g . BOARD SIZE 4-1/2" X 9"
T

And much, much more!
O-Scope I turns PC-ATs into DSO, spectrum |
analyzer, frequency counter, DVM. DC-50KHz

Sinewave Swee;;
Captured Signals ||

PALS FLASH PROMS BI POLAR
GALS MICROS PEEL EPLD EEPLD

This offer is only for a limited time!
General Device Instruments is
selling this popular programmer for
only $449. Retail Is $699.

Your Programmer Super Market
BUSINESS (408) 241-7376
FAX (408) 241-6375
BBS (408) 983-1234

oI S e

Spectrum

Other kits available.
Call or write:

CAL WEST SUPPLY, INC
estlake Village. ¢

'1-800-892-8000

DISTRIBUTORS WANTEC

For Orders and Inquiries Call: 1-800-980-9806
For Technical Assistance: 1-713-777-0401

Allison Technology Corporation
8343 Carvel, Houston, TX 77036
FAX and BBS 1-713-777-4746

713-550-5592
FAX 713-550-1028

SPY ON THE EARTH
See live on
your PC
what
satellites in |
orbit see

re webrealtﬂamglmamsonheEamm I
fun or profit. Zoom in up to 20X. Send $39 check
or M.O. ($45 air, $50 overseas) for our fantastic
SpySat, 8 diskette set of copyrighted programs
(IBM type) that does satellite tracking, image
acquisition, image processing, 3-D projections
and more. Direct reception from the satellites
guaranteed worldwide without a satellite dish.
Schematics included for interface. For FREE
information and demo programs log-on to our
bulletin board anytime at: (718) 740-3911.

VANGUARD Electronic Labs
Dept. N, 196-23 Jamaica Ave.
Hollis, NY 11423 Tel.718-468-2720

F OSS WAREHOUSE DIS CENTER
k St., Ni da, NY 14120
1 wun-osoe 716694—6400 1-800-488-0525 FAX

MAGNAVOX COMPUTER
Used — from bankruptcy stock
* 386 SX-16 INTEL *42 MEG HDD
*3.5" FLOPPY DRIVE H/D
+5.25” FLOPPY DRIVE H/D
« IDE CONTROLLER ON BOARD
* VGA CONTROLLER ON BOARD
*RAM 1 MEG ON BOARD
+ EXPANDED MEMORY SLOT 1
“72PIN SIMMS-NP”
* MODEM 2400 BAUD HAYES
COMPATIBLE INSTALLED
* 3 EXPANSION SLOTS

=

— ————®
SPEC(I:AL $175.00

Call for special memory prices.

“NOW BUYING”

BEST PRICES AVAILABLE

SCIENT IFIC
- ATLANTA
8536 THRU 8600

TOCOM
6503A,
VIP THRU 5507

ZENITH PIONEER
1086 THRU 1612 5135 THRU 3300

Mldwest s Largest Cable Brokers
(We buy quantities of one to one thousand units)

NATIONAL CABLE BROKERS
(219) 935-4128

NEW BOARDMAKER

nnouncing SCHEMATIC and PCB CAD

Robot Explorer™ newsletter is your guide

% Circuit Boards
* Memory New & Used
* EProm New & Used

SINACO ELECTRONIC |

Call Frank:
Tel. 818-705-1880
Fax: 81 8-705-1881

to the world of mobile and intelligent robots.
With each new issue you'll descend into
Antarctic volcanoes, design silicon ants,
build solar-powered photovores, and com-
pete with automated firefighters.

You'll also build the latest robot kits, review
the newest books, and receive expert guid-
ance from master robot crafters.

Monthly Book Highlight: Genesis Redux-
Experiments Creating Artificial Life. Provides
working examples of artificial life programs.
Lots of robot examples and PC code in C,
Basic & Pascal. $29.95 w/disk Order #9003.

Robot Explorer™

Call Now to Start Your Adventure!
1a004676268  1.800.GO-ROBOT  wcivisa

POB 458, Peterboro NH 03458 603.924.6079
$14.95 North America $29.95 World-Wide

For IBM PC and
compatibles
BOARDMAKER
Entry Level —
Easy to use

Dot matrix, laser, plotter
Gerber & NC drill output

Advanced — $295
Accepts netlists
Design rule checking

Board Capture — $395
Full feature schematic
capture

Board Router — $200
Gridless autorouter

Free Demo

Only $95

7840 ANGEL RIDGE ROAD
ATHENS, OHIO 45701
(614) 562-1810

Visa & MasterCard Accepled”

=
25"« HARD TO FIND LAMPS
N, FREE LAMP ID SERVICE

« $25 MINIMUM ORDER
« WE PURCHASE EXCESS INVENTORY

USA: 800-8 LIGHTS e Local: 714-452-0900
FAX (24 Hours): 800-255-3141

SU
LIGHTING INC

1 Whatney, Irvine, CA 92718-2806
P.O. Box 50370, Irvine, CA 92619-0370

«°




PCR’'s in Minutes
From LaserPrint!*

81/ x11"
Sheets

* Or Photocopier
Use household
iron to apply.

PnP BLUE - PnP WET

For HI Prulslon
q‘ mb’ PCB's
l. hnr?rhl 1. laserPrint
2. Iron-On ron-On
3. Pesl-Off 3. Soak-Off w/ Water
4. €ich

Adds an €Extra Layer of | Transfers Laser Printer
Resist for Super Fine ier Toner as

205h$30/40Sh$50/1005h$100 Blue/Wet (No MI!)
Sample Pack 5 Shts Blue + 5 Shts Wet
VISRIMC/PO/CK/MO $4 S&H -- 2nd Dov MoII

Techniks Inc. P.O. Box 463 Ringoes NJ 08551

hi 08)788-8249
100% Money Guaranteel-Dealer Inquiries Invited

ANTIQUE RADIO C[ASSIFIED

Antique Radio’s Leading
Monthly Magazine

Articles - Classifieds — Ads for Parts &

Services. Also: Ham Equip. - Books -

Telegraph-40’s, 50's & 60’s Radios —

Early TV - Auction Reports & more...

1-Year: $34.95 ($51.95 by 1st Class)
6-Month Trial - $17.95. Foreign - Write.

@w= A.R.C., P.O. Box 802-G16 @

Carllsle MA 01741 *®

Call 508—371 -0512 Fax: 508-371-7129

Convert RS-232 to RS-485
or TTL/CMOS for Only $49.00
up
MEGA-BPS,

COMMUNICATIONS CONVERTER
® FULL SCHEMATIC AND DOCUMENTATION
® FULL FAMILY OF MODULAR DESIGNS
© RS-485/RS-422 REMOTE I/0 MODULE KITS
® NETWORK SOFTWARE AND SOURCE CODE
© AUTOMATIC OR RTS UNITS AVAILABLE
® RJ-11/12 CONNECTORS OR TERMINAL STRIP
® TURN YOUR PC INTO A DISTRIBUTED DATA
ACQUISITION AND CONTROL SYSTEM

ILE. SMITH
(513) 874-4796

TYLERSVILLE RD. m HAMILTON, OHIO 45011
FAX (513) 874-1236

USED RAM

BUY - SELL - EXCHANGE

SAVE MONEY |

We buy, sell and exchange 30
pin SIMMs, 72 pin SIMMs &
RAM chips at reasonable
rates. Call our fax server or
modem to get the latest prices.

Memory Conversion Products

428 NW Sth Street
Corvallis, Oregon 97330-6133
503 753-7918

Fax-back: 503 758-5331 Modem: 503 757-2679

or
Lines on Std Clad Bds | Resistto Std QodBds |

CCTV SPECIALS
CHINON

Panasonic
WV-BP114 + 1/3*CCD Camera | CX-060 » 1/3*PC Board Camer:

‘79 159

0.1 hux « CS mount + 380 liness ELC | +0.3 lux » 380 fines » ELC 129'5‘1
« Lonses $30 & up + 24vac ximr $10__| = 120 or 86 degroe Fiekd
Panasonic Panasonic
WV-CP214 + 1/3"Color Camera |  TR-930B 9" B/W MONITOR

-|5l-'e6mn-mi-354L<:49 i ‘149
* Lenses $39 & up + 24vac ximr $10 “

J DETECTION
DYNAMICS

4700 Loyola Lane, Suite 119 Austin, Texas78723
(512) 345-8401 » FAX 926-0940
CCTV CATALOG $5.00 - REFUND W/PURCHASE

TWO PAGERS . . .
ONE PHONE NUMBER?

NO PROBLEM!

Write, fax, or call us for free
information. We offer fast, friendly
service and the most affordable prices
in the industry.

We also buy and sell
pagers of all types.

SOFTWARE CITY

9501 N. Rodney Parham Road
Suite 120
Little Rock, AR 72207
Fax/Msg (501) 223-9406
VISA -M/C - DISCOVER

PROFESSIONAL
10 HOUR RECORDER
Built like a BATTLESHIP
* Special Nuts & Volts
price $149
* BUILT-IN voice
activation add $25
* Dialed number decoder,
reads numbers from
tape $59
* 12, 14 and 16 hour versions available
CODs OK. California residents add tax.
Sorry, no credit cards
(All they “do” is increase the prices . . .)
FREE 32 page
special equipment catalog!

Fax: (115) 468-2067

NEW SWITCHES -125V OR 1/2 RATING AT 250V
FULL SIZE TOGGLE SW. 1/2" Dia.

MINIATURE TOGGLE SW. 1/4" Dia.

$131 6A/125V  Solder .56
SPDT S132 6A/125V  Solder .60
SPDT/MOM-OFF-MOM S129 6A/125V  Solder .76
SPDT/CENTEROFF  S134 6A/125V  Solder .76
DPDT $133 8N125V Solder .76
DPDT/CENTER-OFF  S135 6A/125V  Solder .91

(PRINTED CKT BD MT G AVAIL)

DPDTMOM-OFF-MOM S130 G6A/125V  Soider .81

SUB-MINIATURE TOGGLE SWITCHES 1/8" Dia.
SPDT $138 3A/125V  Solder 82 .72
DPDT $137 3N125V  Solder 92 82
MOMENTARY PUSHBUTTON SWITCHES 1/4" Dia.
SP-NOR OPEN MS-1 3A125V  Solder 26 22
SP-NOR CLOSED MS-2 3AM25V  Solder 27 23

ANY ORDERS LESS THAN 100 ADD 12¢ EA.

R PERMAR

33334

&

\x\o&‘%\é

Dual Band
Amateur Base Antenna

* Covers 2 Meters and 70 Centimeters
* 6 dB Gain on 144-148 MHz

* 8 dB Gain on 440-450 MHz

* Fiberglass Radiator

* Stainless Steel Radials
* Die Cast Aluminum

Mounts

* Heavy Duty Construction
* 200 Watt Power Rating
* 8'-4” Overall Height

Q)ssﬁx 3461 $8.50

Myrtle Beach, SC 29578
1-800-722-2681

wees
SW1

1
T
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30 to 72-pin adapter |
Use your 30 pin SIMMs in your new computer!
@ Only$50 each - holds 8 30 pin SIMMs o
1 72

BIEEEEEE

ALSO AVAILABLE: DIP-SIMM, SIP-SIMM, SIMM-SIP, ZIP-
SIMM, 2 into 1 for 72 pin, bare SIMM boards, Quantity
RAM at

Memory Conversion Products

428 NW 9th Street
Corvallis, Oregon 97330-6133
503 753-7918

Fax-back: 503 758-5331 Modem: 503 757-2679

EPROMS & 50°
AS

27C256 8748 27C010
27C512 8749 27C020
-2732A 8741 27C040
27128 8742 27C1024
2764 8744 STATIC RAM
2716 8751

6264 2016
27C512-90 8759 62256 6116
Flash EPROMS, CPUs, UARTs, PROMs & much more...

MEMORY

FOR ALL PCs & LASER PRINTERS

SIMM & SIP MODULE, D-RAMS
IMEGX9  1X36&32 44256

4MEGX9 2X36&32  1MEGX1

256X9 4X36&32 41256

BREADBOARDS

Set of three sizes, 8x11, 3320
points - 6x8, 1660 points - 3x8, 830
points. Solid-steel back plate. Lots
of binder posts. Assembled. $59.95
each set. For each order placed, we
will include FREE, one 3.5”, 12
VDC cooling fan. Add $4.50 S&H.
Illinois residents add 8.25% tax.

Check, Money Order,
Visa/Mastercard. No CODs.

1-800-321-5274

M.0.0. Corporation
809 West Estes Ave.
Schaumburg, IL 60193

», A PER-PROO
SECURITY SCREW REMOVAL BITS

QOO00OOO0O

The SUPER TORX Kit Includes:
T-10, T-15, T-20 & T-25
COMPLETE SET FOR »» $19.60

TOCOM 5503 Bit......... b 8.95
TOCOMS5507 Bit......... $19.95
ZENITH PM/PZ-1Bit...... 10.95 -
JERROLD Starcom Blt ...$19.95
PIONEER (Oval) Bit ..$23.95
OAK Sigma (Oval) Bit. . ... $23.95
*** Security Screws Avallable i
A PER-B PP 0
0) 8606

111
ONLY

*95

INCLUDING
SHIPPING

FULLY AUTOMATIC PANASONIC
TELE-RECORDER COMPLETE,
READY TO USE.
DEALERS WELCOMED.
SEND CHEQUE OR MONEY ORDER TO:
VAKIS EFTECHIOU

1402 PINE AVE. #400
NIAGARA FALLS, NY 14301

FREE 24 HOUR
FAX BACK CATALOG

MISCELLANEOUS EQUIPMENT
. EXT 340

rs
* Tools, Hand & Power ..............ccco..... EXT 341
» Manufacturing & Shop Equipment ...EXT 343
« Construction & Trade Tools ............. EXT 344
LAB & TEST EQUIPMENT
* TEK EXT 330

*HP Test E EXT 331
. Olher Tsst Equlpment ...................... EXT 332

. Lab Equnpm
COBWEB CORNER
SPECIALS XT
ELECTRONIC COMPONENTS.......... EXT 381
Receive Information via FAX retumn: A) Have your fax
number ready, B) Dial 1-800-547-4636, C) Request
Extension # from above.

COMPLETE INDEX EXTENSION 300

DEXIS Corporation
(612) 944-7670 FAX (612) 942-9712
9749 Hamilton Road
Eden Prairie, MN 55344

@f mARYMAC®

The New Realistic®
PRO-2035 Scanner

Radie fhack

PHONES
Our 19th year of DISCOUNTS
Toll Free 800-231-3680

“If on sale, we are cheaper”
PRO-2035 List $449.99
Our Delivered Price $385.00
We discount everything in the RS catalog.



[#160 MISC. ELECTRONICS FOR SALE cont)

DRILL MACHINE. Computer controlled
X-Y-Z table for printed circuit board drill-
ing. Affordable and not a kit. Also elec-
tronic project kits. Call 203-653-4278 or
write for catalog. CBBI, PO Box 222,
North Granby, CT 06060.

HIGH QUALITY TOOLS AND STAINLESS
STEEL HARDWARE. European and
American, electronic soldering stations,
screwdrivers, nutdrivers, pliers, hex keys,
balldrivers, and more! Free catalog. Ro-
bert Mink Import-Export, Box 6437V, Fair
Haven, NJ 07704. Telephone or FAX
908-758-8388.

SENCORE EQUIPMENT Package #1
VG91/TVA92/PR57 $4,500. Package #2
VC93/CM2000/PR57 $6,200. Both packag-
es come with all accessories and adap-
ters. Package prices only. 914-778-2330.
M-F 10-7 EST.

WIRELESS CH #14 Miniature Video

_Transmitter $175, xtra special IDE CD-
ROMSs $115, Timex Data-Link Watch Only
$118, 4x CD-Rom wi/card & Drivers $225.
Many CD titles in stock. Catalog only $2.
NEW Hard Drives 214-$145 260-$154
FAST 540/$265, FAST 720/$345, 1GIG/
$456. 7-08-94 WinBios Motherboards $92.
Call for current pricing. 717-387-6499.
Orders Only, 1-800-336-9065.

RCA WR64A folor bar dot crosshatch,
$100. Precision E400 sweep gen., $100.
Precision E200 @ signal marking, $100.
Hickok 6000 tube tester, $100. RCA
WV77A Junior volt Ohm $50. All in per-
fect condition. Dennis Kubecka, 503 W.
Main St, Cameron, TX 76520. Phone,

817-697-3691.

CIRCUIT BOARD card holder for proto
and short run production. Holds small
parts close to board for speedy assembly
and soldering. Will handle board sizes
from 1.5” to 6”. Unit price $39.95. Send
SASE for complete details. EO Techni-
ques, 16 Slusser Ave., New Hartford, NY
13413-2117.

86 Sun quipmenf Corporalion
4 :bm JL.Lda.- C e branites Carp Since 1979
3121-A Glen Royal Rd., Raleigh, NC 27612

Quantity discount. FOB

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

One Year Warranty. 15 Day Money Back Guarantee.
School purchase order accepted, net 30 days. Bids accepted.
3% discount for prepaid order, certified check or money order.

Seeking regional distributors/dealers and OEM.

shipping point.

ﬁ

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

Micropro based system h

RS-232, UART, printer interface, two expansion slots, +5V,
+12V switching power supply, user's guide and experiment

e design and troubleshooting.
Experiment guide and program examples are
included in each trainer. Our trainers are widely
adopted by technical colleges.

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

stepping motor, dot matrix display, D/A, A/D, sensors,

BGC-8052 $979.00 It helps you learn the most powerful and popular Intel 8051/8052 Embedded
Microcontroller in today’s appliance control. Leaming guide and experiment examples included.
U-DBGR $1599.00 Universal Debugger/In-circuit Emulator for commonly used Microprocessors, such ag
6502, Z80, MCS-48, MCS-51, B08S, .. etc.. Trace & debug program, EPROM programmer, DOS Shell
Can be operated with BGC-8088 or IBM PC/compatible. Speed up your development.

APEX-IE 8052 $699.00 In-Circuit Emuhlwn Syskcms for 8051/8052. It helps. you understand micropro-
cessor based control circuit design, trout

be operated on BGC-8088 or IBM

MOST I/O APPLICATIONS FOR

CIC-100 $549.00 [BM PC) VO control leam As-
sembly, C, and BASIC 800-pin bread-

board for circuit design andtest, /O drivers for controlling relay, step mo-
tor, LED, speaker, sensor, ..etc.. Experiment manual. Application control
modules available, including step motor, matrix key-pad, traffic light, A/D,
D/A, F/V, V/F converters, sensors, etc.
. EDS-8809-1 $589.00 IBM PC/compatible(add an ldap(:r $99.00) and
- BGC-8088 /O control
as slepper motor control and simulation, digital clock, speaker control, dot matrix LED control , Matrix
guide, 20 1/O control applications available, such as servo and keyboard, sign lights, 8255 polling handshakes, electric piano, stop watch,.. more.
EDS-8804 $239.00 A/D and D/A converter applications for BGC-8088 or IBM PC/compatible.

EDS 8811 5289.00 EP(P)ROM programmer for BGC- 8088 or EDS-8805 $479.00 Servo motor and stepper motor control for BGC-8088 or IBM PC/compatible.
IBM PC/compatible. Bum youl own EPROM and EEPROM in just a few minutes.

ly language and debugging. Cary
PC/compatible. Speed up your product design.

such
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BGC-8088 CAN ALSO BE USED ON IBM PC/COMPATIBLE.

DC POWER SUPPLY

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

ImVrms noise & ripple; Short circuit

overload protection; constant current
constant voltage (CC & CV).
PS-303D $314.95 dual outputs.
PS-305 $219.95, 0-30VDC, 0-5A.

PS-305D $399.95, dual outputs, wulo-dpmtecmm, CC&cv.

8110 $289.95
'VDC, 0-3A.
112 $399.95
0-60VDC, 0-5A.
8108(8109) $549.95(3699.95)

npple.
8102(8103) $399.95(5489.95) dual 0-30VDC/0-3A(5A), fixed
SVDC/3A, indepedent tracking operation, constant voltage and
constant current. Slave/Master, Serial/Parallel connection.
PS-1610S(8107) $289.00($399.95) 0-16VDC, 0-10A.
PS-2243(2245) $139.00(5159.00) 0-12/0-24VDC,3A(5A).

1) $179.95(5239.95) 0-30VDC(digital meter), 0-3A(SA).

8202(8203) $499.95(5549.95) 3 outputs, digital display,
dual 0-30VDC/0-3A(5A), a fixed SVDC/3A, indepedent tracking
loperation, constant voltage and current.

S
SM-6225B/C $1999.95
Freq Range: (AM)490K Hz; (FM)
10-11.4MHz; Acuracy. +0.1%
Marker: (AM)455K Hz, +5KHz,
+10KHz; (FM)10.7MHz, +7.5KHz,

ccuracy.
5x10-E5 £1 count)
esolution;100Hz (100-34.99MHz), 1KHz (35MHz-110MHz).
Output Range: -19dBu, -99dBu, 1dB step
|Impedence: 50 Ohm VSWR 1.2.

TV COLOR PATI‘ERN GEN.
(CPG-1366A $159.95
VHF NTSC;
|Freg.: 45.75,175.25, 187.25 MHz, .

Output: 10mV.
mpedence: 75 Ohm; :
Video Output: BNC, 1Vp-p R

SWRIR POWER METER

RF Power: 0-AW/20W/200W

SWR Measure.:1.0 - =, 4W min.
ccurcy: 5%-10%; SO-239 plugs.

Insertion Loss: 0.3dB.

PM-330 $136.00 1.8-500MHz, O-SWDdW/ 120W.

regulation; 0.02%+3mV load regulation; § i

RF SIGNAL GENERATOR
SG-4160B $119.00
100KHz-150MHz up to 450MHz on 3rd
‘harmonics; 6 ranges; AM modu-lation.
3¢ RF Outpur. 100mVrms to 35MHz.
. Modulation: Int. IKHz AM,
Ext. 50Hz-20KHz AM.
i ¥ Audio Output: 1KHz, 1 Vrms.
SG-4162AD $229.95, wnh Freq. Counter 1Hz-150MHz,
6 digits, for intemnal & extemnal signals.
AUDIO GENERATOR

o AG-2601A $119.00

~~ & 10Hz-1MHz, 5 ranges;
Output Level: sinewave 0-8Vrms,
square 10Vp-p.
Output Impedence: 600 Ohm.
Distortion: <0.05% 500Hz-50KHz,
<0.5% S0KHz-500KHz.

AG-2603AD $229.95, with Freq. Counter 1Hz-150MHz, 6 digits, for
intemal & extemal signals.
FUNCTION GENERATO

FG-2100A $169.95
0.2Hz-2MHz in 7 ranges; Sine,

Triangle, Pulse & Ramp

Output: 5SmVp-p-20Vp-p, 1% distortion.

VCF: 0-10V control freq. to 1000:1.

Ve ‘ FG-2102AD $229.95 generates signals
same as FG-2100; 4-digit counter display, TTL & CMOS outputs,
30ppm +1 count accuracy.

FG-2020B $159.00 0.5Hz-500KHz; Sine, Square, Triangle.
(FG)2103 $329.95, Digital sweep generator, 0.5Hz-5MHz in 7 ranges.
Operating Mode: sweep, AM, gated burst, VCG.

Freq. Counter: Int. 0.5Hz-5SMHz; Ext. SHZ-10MHz

FM STEREO MODULATOR
AG-2011A $549.00 i —
RF SECTION: . ‘”'x .
Carrier: 98MHz £2MHz, s

GRID DIP METER ...
DM-4061 $89.95 1.5-250MHz, %j‘[ 1
6 bands;6 plug-in coils,

2 transistor, and 1 diode.
Modul := 2KHz Si Crystal < 1-15MHz
Wave absortion meter. Using 9VDCpower supply.

UTO DISTORTION METE
DM-3104A §799.95
MEASUREMENT: 2
Range: 0.01%-30%, 1
0.1/0.3/1/3/10/30% full scale.
Freq.: 400Hz+10%,
1000Hz+10%(HPF).

Input: 3mV-100V,

ratio measuring 20dB.

Auto. Switching Ranges: Fundamental Freq. = (fo)£10%;
Fund. Rejection: >-80dB at (fo)+5%; >-70dB at (fo)}+10%.
Harmonic Accuracy: +0.5dB, 1.8(fo)-20KHz.

DM-3204 $1,599.00 dual channels.

FREQUENCY COUNTER

FC-5250C $119.95

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

Max. Input: 10Vp-p.

Input Sensitivity: 35mV 10Hz-200MHz.

Input Imped.: (HF) IMOhm, (VHF) 500hm.

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

SIGN CE

- -

SE-6100 $134.95

Output: 10mV, ImV & 0.ImV
COMPOSITE SIGNALS:
Pilot: 19KHz +2Hz, 0.8Vrms
INT. MODULATION: 400KHz, <
1KHz £1%, 1 Vrms, distortion < .5%;L-R Seperation: >50dB.
EXT. MODULATION: Freq.: 50Hz-15KHz
L-R Seperation: >45dB 100Hz-3KHz, >35dB 50Hz-15KHz..
ACMILLIVOLT METER
MV-3100A $159.95 wide band
EEEESSESG  SHz-1MHz, 3 scales, mV, dB, &dBm;
300.V~100V in 12 ranges, 10V
resolution; -70~40dB in 12 ranges,
0dB=1Vrms, 0dBm=0.755V), +3%
accuracy; Input impedence 10MQ;
R 5l Noise <2%.
- MV-3201B $309.95 dual channels,
simultaneous measurement...

OSCILLOSCOPE 0573058 5249.00 DC~7MHz;

Vertical: 10mV/Div. Horizontal:

L
b

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

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

5" CRT, 10mV/Cm~10V/Cm, IMQ.

08-622B $344.95 20MHz, dual trace.
0S-7001A $369.00 Amu Scope. DC~200KHz, 5* CRT.

TRACER: Gain Max. 60dB
Attenuation: 0/20/40/60dB
Input Imped.: 100KOhm
Output Imped.: 6000hm;
Speaker: 8 Ohm.

. INJECTOR: Freg.: 1KHz
Squarewave, Oulpul chel Continuously variable 0 - 4.5Vp-p.

AUTO. CAPACITANCE METER
CM3300A $139.00 10 ranges, 99.9pF ~99.9mF, fully automatic.
Resolution: 0.1pF lowest,

0.1% full scale.

Accuracy:

0.5% of full scalex1digit to 99.94F,
1% of full scale+1digit to 99.9F
Display: 3 digit LED. 5
Unit indicator: pF, nF, uF. mF. Overrange indicator.

WOW-FLU R E
WF-3103 $699.95

e W w g Freq. Range: 3KHz£10%
e - JIS/CCIR,; 3.15KHz+10% DIN.
m Range: 0.03/.1/.3/3% full scale.
" & Accuracy. £5%.

'WF-3105A $799.95, digital;
Function: LINNWOW/Fluttert/ WTD.
Freq Cntr: 10Hz-9.99MHz.
Indication: CCIR/DIN/JIS.

-2
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SOLDERING STATIONS. Weller: MC5000
$350 new; EC2001ESD $150; EC2000ESD
$100/$50/$25; EC2001 $100; Turquoise
WTCPN, WTCP-L $35 & UP; MP126 Micro
iron stations $70 new, Hexacon adj.
temp. solder station $45; Lindstrom cut-
ters $10; Teledyne thermal wire strippers
$25/$30; 100 watt resistance soldering
$100; heat guns $25/$80; desoldering
stations (vacuum pump built-in) Ungar
4624, $500/new, Ungar 4024 $300 new,
Ungar 4000 $200; Sylvania SS100 $150;
Supertech 999SD-A solder desolder $250;
Pace rework $400; Ungar 2000 (air pow-
ered) $175; chip pullers: Pak extractor
$125; hot air pencil station $350; Ungar
Princess gun $75; hot tweezers $75; Pace
desolder pencil $65, Weller DS217 desol-
der pencil head $50, $100 w/pencil, new
Ungar solder stations $50/$100; 1lb sol-
der, tips, wick, sponges etc, ask Jim
310-815-9090.

SOLAR KINGS many million dollars of
solar panels in stock. Solar panels: 12" x
24”, 15V, 6.5W, .5A, $170/10, $800/50,
$1,550/100. 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 run-
ning low. New solar material coming in
all the time. Since 1964. Send SASE for
Cat’l. BNF, 119 Foster St., Peabody, MA
01960. T 508-532-2323, F 508-532-1040.

BUYING TOCOM, SCIENTIFIC ATLANTA
8536s, 8550s, 8580s, 8590s, and 8600s.
JERROLD DPV and DPBB. PIONEERS,
all, and Zeniths, all. Any quantity. Top $$$
paid. Contact National Cable Brokers,
Plymouth, IN. Phone 219-935-4128.

DUAL COLOR bargraph uses LM3914
plus. Full scale always lit green. Signal
voltage is red dot or bar. Full scale
reading makes display flash red/green.
Great visual effect, use for volt meters
etc. Kit $26, assembled $34, S&H $3.50,
Creative Technology, PO Box 1401, Tor-
rington, CT 06790-1401.

SURPLUS STORE: 1309 Hwy. 71, Belmar,
NJ. Call for directions. 908-280-0007.

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

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

V4

CARBIDE DRILL 50 piece assortment.
Sizes from .20 to .135. Also 25 piece
router assortment. Special $19.95 each
assortment plus $4.50 S/H. Send check,
money order to ITEC, Box 464, Beaver, PA
15009.

HIGH VOLTAGE Transformers. Primary:
10VAC 12 ohm, Secondary 1: 2500V 5maA.
Secondary 2: 15V .25A $5.95. Send orders
care of Jon Alvarado, 2711 Orchard Dr.,
Los Angeles, CA 90007.

MOVING MESSAGE sign. 4” letters, (red
LEDs) 48” long. Hand held programmer.
Great for advertising! Like new. $425.
408-235-6523.

RICOH LASER For Sale Cheap: Two and
one-half new, sealed Toner Kit80 (5 re-
fills) for Ricoh Laser printer. Spare paper
tray, four used OPCs and other parts free
with purchase. $100 OBO. 316-686-0491.

Reader Service Card.



UNIQUE SOLAR powered plug and play
new packaged items. For ATVs, RTVs,
campers, cars, boats, car phones, etc.
Boom box radio, solar battery, solar
panel in frame with hardware & parts
powers todays popular radio. CD player
or recorder playback units. Up to 6 cell
battery powered. 9V, 4 watts, $39.95.
Marine solar battery charge. Keep your
boat battery always charged. Plug an
play 12V, 4 watts, $49. Solar battery
charger, clam shell design. 12V 6 watts,
only $79. Dealers welcome, retail-
wholesale. BNF, 119 Foster St., Peabody,
MA 01960, Since 1964, send SASE for
Cat'l. T 508-532-2323, F 508-532-1040.

HI-TECH electronics Quorum Distributor
selling out over $1,000 at wholesale.
Products and material, Q-case, tapes,
etc. VCR voice remote, paals, motorcycle
alarm, room guardian, crystal vision,
elerts, safety net, bike paal, Q-mate. $575
takes all. Call Scott, 704-391-7425.

TUBES, 85 NOS tubes. Many are industri-
al; GE, Amperex, RCA, Eimac, Amperite.
Sell as lot, best offer. For list send SASE
to Mike, 5112 S. Rutherford, Chicago, IL
60638-1129 or call 312-586-0714, after
4pm.

19” RACKS sizes up to 6 feet, $25 to $100,
60W linear power supplies +5V@6A
-12V@1A +12V@1A guaranteed $7 ea.
Data comm circuit boards 280A proces-
sor 64K ram $2 ea. BTB Inc., 1-800-484-
8390, 3282.

RADIATION DETECTORS: Geiger Coun-
ters $25, lon Chamber Survey Meters $25,
Direct-Reading Dosimeters $15, Chargers
$15, G-M Tubes $5, SASE for list,
Scheetz, 19665 NW Quail Hollow Dr.,
Portland, OR 97229, 503-690-8904.

FOR SALE: Kenwood TS-520 wi/table,
mic, external speaker, DC/AC cables.
Excellent cond., $325. Skip, 810-463-8639.

LA PAZ

Electronics Infermational

COMPUTER PART

The Pocket Programmer

i 215 5 2 i

10 PRINTER RORT

THE POCKET PROGRAMMER

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

MEMORY UPGRADES wrnomics, |
P R >
1Mx9-70 (3-chip) SIMM. ..$38  HP IV
1Mx9-70 SIMM...... $38 2 MEG RAM CARD...........$79/$95
4MX9-70 SIMM ...... $125 PANASONIC 4410/4420
1Mx36-70 72-pin SIMM (4MB) ....$157 2 MEG CARD....................$95/$99
1Mx1-70 DRAM .90 PANASONIC/CITIZEN
256Kx4-70 DRAM.. 32K BUFFER...
1Mx4-70 ZIP DRAM .. 14.4 FAX MODEM....
PB-10 EPROM

NEW ITEM PROGRAMMER....................$135
256Kx16 ZIP (CAS/WE) SERIAL CARD
FOR VIDEO UPGRADE.................. $39 uovg\‘ggsev ﬁﬁ?&'ﬁ;ﬁ%‘
Packard Bell, Gt , ATI, and others) * 3
G e SUPER IDE 1/O W/16550 .. ¥ Serial Eproms.

PROCESSORS & CPU COOLING FAN .. 99.

MATH-CO OTHER CHIPS
386DX-16 INTEL ....................$19.50 16550AFN UART W/FIFO............$12
486DX-33/DX2-66 INTEL ... $119/$185 32Kx8-20ns CACHE SRAM ........$5.25
486DX2 OVERDRIVE INTEL ......$195 27128A-2 EPROM.... $3.50
80387SX-25/SX-33.... ..$45 27C256-150 EPROM $3.95 .
80387DX-33/DX-40.... ...$49  27C512-150 EPROM..................$4.95 Ram from 16K - 4Megabit.

TEL (800) 586-4199

* OTHER PARTS AVAILABLE, CALL FOR QUOTE * VOLUME DISCOUNTS OFFERED
* PRICES SUBJECT TO CHANGE WITHOUT NOTICE * TERMS: COD (CASH), VISAMC
* MINIMUM ORDER: $20 « FREIGHT: $5.00 MIN.

LA PAZ ELECTRONICS INT'L

P.O. Box 261095, San Diego, CA 92196
FAX (619) 586-1482

Box 13723
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HEWLETT-PACKARD 41C/41CV Alphanu-
meric Full Performance Programmable
Calculator. w/82143A Peripheral printer,
Battery Charger, Math Pac, Program
disks, and manuals. $900 OBO. Includes
shipping & handling, money orders, cre-
dit cards only. Smith Bro’s Computers,
25586 E. Baseline, San Bernardino, CA
92410, 909-885-7785, or 1-800-56-SMITH.

ORIGINAL TREK art and collectibles!
Laser enhanced phasers, Trek Mirrors,
Drink Coasters and Personalized Diplo-
mas. Call, fax or write to us for your free
catalog! Starfleet Mercantile, 17306 Col-
lins Ave., N. Miami Beach, FL 33160.
305-945-6571 or fax 305-369-5366.

RADAR JAMMER plans on diskette to
convert any superhet radar detector into
an XK radar jammer. Simple mechanical
modification requires no soldering. $10
postpaid. Peregrine Dynamics, 720 Por-
tage Trail, Cuyahoga Falls, OH 44221,

24V @ 25A SWITCHING POWER SUP-
PLY, fan cooled, full cover, small size
2.50x5.00x12.00, RFE. Model ES-101 by
Unipower @ $40 ea or 10 for $35 ea. Call
Roger @ GSE, 716-338-7001. Visa, MC, or
COD.

LARGE (11-17) Reproduction copies of
original schematic diagram of radio re-
ceiver R-100/URR and complete parts list.
Ten dollars each, both eighteen dollars.
Send large SASE money to Karl E. Keg-
ley, Sr., 211 Boyd Street, Johnson City,
TN 37604.

STEPPING MOTORS; Molon w/worm
gear $3.95 ea., 2 for $6, 4 for $10. Warner
Elec. w/straight shaft $2.95 ea., 2 for $5, 5
for $10. Also SOLENOID 3/8” opening,
100 PST, 24 VDC w/72” leads $1.95 ea., 3
for $5, Add $1 S&H, 50¢ ea. additional
item. PO Box 121191, Arlington, TX
76012.

WINDMILL, JACOBS, 2KW, Boxed, gar-
aged new blades, controls, refurbished,
$3.5K OBO + S&H. Above avg. mech.
ability, tower, batteries required. 407-773-
8394.

PROGRAMMABLE SUPPLIES. Low cost
three channel PC programmable power
supplies for product testing. Models
available for 5V/12V @ 5A. Programma-
ble from 4.25-5.75 and 10.00-14.00 volts.
Available board level or enclosed with
meters. Custom voltages available. Call
Diamond Mountain Engineering, 510-487-
9530.

Edwardsville, KS 66113
Tel. (913) 422-2094
Fax (913) 441-1623

Only $129.95

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

Only $299.95

Intronics, Inc.

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

ALTERNATIVE FUEL Engine Controllers:
We design and manufacture field proven
electronic controllers for a variety of
applications. Best sellers include low-
emission fuel controllers, diagnostic
equipment, ignition timing controllers,
and accessories. Custom jobs welcome.
Engine Management Systems, Los Gat-
os, CA 408-354-8330.

LARGE COLLECTION of Electronics;
parts, books, magazines, manuals, Mod-
ern & Antique - Sams, tubes, magazines).
Retiring after 30 years, low prices, send
$.32 stamp for list, or E-Mail HP95@AOL.
COM or Dave Pewowaruk, 931 23rd St.
SE, Rochester, MN 55904 or 507-289-
0328.

HOME AUTOMATION & computer con-
trol: Two-way IR, two-way X10 & hardwire.
Control devices from serial computer link
or stand-alone operation. CompCo, 615-
436-5189, BBS, 615-436-6333 evenings.

S

e No Tuning

STEALTH, etc.

e Works Everywhere
* Replaces TNT, TVT,

DEALERS CALL:

* CABLE DEVICES

It's All We
Carry -
They're
THE BEST!!!

100% DIGITAL TRI-MODE PANS

10-19
20 -49
50-99
100 +

But

1-800-676-8131

Write in 115 on Reader Service Card.
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$50 ea.
$45 ea.
$40 ea.
$35 ea.

(9 AM to 5 PM EST)
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MELODY GENERATOR Modules com-
pletely built on PC, Piezo-speaker, batter-
ies. 16 programmed children’s tunes for
total of 3 minutes, individually packed, 5
grams/ea, imported, 625/case, $300/case.
For samplelinfo call, 1-800-453-2717.

FLUKE 710-A Universal impedance
bridge $189. Winslow 301 resistance
bridge $98. Both like new with manuals.
Also 56 each Browning SCA Multiplex
receivers for background music recep-
tion. 703-389-3356.

GENERATORS: 28VDC brushless 150A
electronic regulation, modifiable for 12V
$85; TRANSFORMERS 22V, 2.4A with
cord $5 each. 205-347-5281.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

VOICE CHANGER circuit board! All
kinds of applications. This is not a kit,
but a complete board new and tested for
$39.95 + $4 for (S&H), US funds only to
Parsec Electronics, PO Box 34594, Pho-
enix AZ 85067.

OVER 400 Electron Tubes and eighteen
pieces of test & calibration gear for sale.
Includes three Fluke 8600As & one each
Fluke 8024A & 8024B. SASE to C. Mills,
303 Juarez Way, Lady Lake, FL 32159.

FOR SALE: used vacuum tubes, HP
network analyzer equipment, Fluke 415B
3KVP/S, E-Mail N1176R @aol.com,
Mountain Surplus, PO Box 1366, Cedar
Crest, NM 87008, 505-281-6450 Fax 505-
281-7477.

ELECTRONIC ASSEMBLY MACHINERY.
We buy and sell assembly machinery
including solder machines and board
cleaners, insertion machines and lead
formers. Petlock Inc., Rialto, CA. 909-877-
8900, FAX 909-877-8902.

A/D CONVERSION SYSTEMS. A com-
plete analog-to-digital conversion system
in a 24 pin DIP integrated circuit. 8-Bit
bandwidth is DC to 60 kilohertz. Price is
$55 each. Elk Industries, Inc., 3389 Sheri-
dan Street, Hollywood, Florida 33021.
Phone 305-963-2948, Fax 305-964-8015.

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

ELECTRONIC PARTS, equipment and
miscellaneous electronics for sale. B-E
41st YEAR. Send $2 for limited edition
catalog or stamp for regular flyer. USA
only. Bigelow Electronics, PO Box 125,
Bluffton, OH 45817.

MOTORS, PRINTED circuit double ended
shafts, model U9M2 $50. 818-761-8594.

ELECTRON TUBES: Microwave, trans-
mitting, receiving, obsolete, ALL TYPES;
large inventory. Contact Daily Electron-
ics, Suite B-6, 10914 NE 39th Street,

(7 N\ Vancouver, WA 98682. 206-896-8856,
a 127 THERMOCOUPLES N Passive Infra-red Talking Motion b i

PELTIER JUNCTIONS Detector Il $27.50 PLEASE HELP clean out my basement.

“:I!t.o"il;:rl::::l‘mol‘d: vi’:."" 'StOgt OU'IZ of tth?; refri lbllItIOf 2 'l.Uof‘c‘hd. I've got more ICs than I'll ever use. Z80

8 your ste, es are m video RAMs, dynamic RAMs, static

Socoast sppiet o Sanie il PO achio . . Loyl booging with this talking motion RAMs, FIFOs, PROMs, and EPROMs.

produce heat on one side of the iasis’ detector. You speak Into it to record ASE for list. Don Novy, 1901 Cree-

device -ud 1 cold surface on the (314)427-8116 (Upto 12 seconds S or list. Do Y,
other side. Water placed on the 9222 CHESAPEAKE DR. * SAN DIEGO, CA 92123 uoua::e ssage (upto 12 seconds long), kwood, Fort Collins, CO 80525.

surface will freeze or boll (619)279-6802 turn the unit on, °“d instantly your voice :

dopendi polari S g o (or your mother- in-lows) remi onvone NI-CAD BATTERY charger, 12VDC with

4 'c"o':‘ :I 'o: ..o :‘“ r FEDERAL(:OSMGB MDE““ER- in the vlclnlty that vou were mﬁ? cigarette lighter plug or solar powered

spplcaionsfrom 3-12 VDG -- grb o battry MAIL ORDERS CALL TOLLFREE mdleﬂ‘;pl oqus"?"d, us,,s 4R w“;,,,,s A AL Ml 100
and let your imagination run wildl 1-800-669-6810 (not Included) ernal power INIge, 1 SoX 9co, TGN, 3
DOCUMENTATION INCLUDED!!! FAX ORDERS (314)427-3147 source (bulll:-ln ? VACUUM TUBES for sale approx. 1500

used inde; ',, pcs. Most new in boxes, exp. 6AN4 = 193

Small Peltier Junction ~ $20.00 ELECTRONICALLY SPEAKING, | oytput) or wlth an ompllfled pcs. 6AV6 =193 pcs. EC86=50 pcs.

(approximately 1.17°x1.17"x.12") GATEWAY'S GOTIT | speokev to blast your mes- 6SJ7 =78 pcs. 5V4=25 pcs. OA3 =36

Larae Peltier Juncii $29 throughout house. e pcs. etc. For list call 216-854-4994 before

rge Peltior Junciion ~— ¢ \ﬂpprox 4% 3-1/2"x 1-1/2". 10pm eastern.
k""’ul-ﬂ." 1.56"x1.56"x.15 , [0 N G I G S S SO D G G S S SN S S
_____________ 1 BIG BROTHER IS WATCHING i
B 5 MW LASER T8 Youve probably wished for a closed circuit camera/monitor system for your home
| MODULE || or business, but those cost big bucks! Well, once again, Gateway comes to the l MISCELLANEOUS
" o $55.00 rescue! We've got a 9" solid state video monitor with black and white camera and 10" interconnecting
| cim - ¥ II cable. Runson 115 VAC. There is a microphone in the camera for one-way audio monitoring, and you ' ELECTRONICS
| ll can make cable runs up to 300 ft with twisted 3-pair wire. RemiraGcond:ctorrwndtdqahoneable l WANTED
and RJ-12 modular plugs. Why so cheap? The surplus market is an amazing place! We hook 'em up,
| M'N' 7 MW Vﬁ'bli IASER module | | make sure they get a picture from the camera to the monitor(that's quality control) and sell them to you at |
i lEN T'" 680 nm. such-a-deal prices. Great for ATVers, busi itoring, and |-spy sur
I 34" x ]/2 ‘3‘-""")!“:'E UNI.A[N‘:{AS A buibr-in | f approx. dimensions : camera 2-1/2" x 4-1/4" x 8" monitor 8-1/2" x 8-1/2" x 9-3/8" WANTED: GRM 21/ARC58. Russell Ott,
| o adiaDle culmt'.ywmq N 1 § oo et (s Inchidh 319,08 er pwin Tciving & iindiog 9050 Briarclift Rd., Indianapolis, IN
| mﬂbz V°h$ A phin of AA or 1] VIDEO SYSTEMIV®  $15000 || VIDEO SYSTEM® $1500 46256-2206. 317-849-5866.

( bove, but itor featut includes camera, lens, 9" video monitor, 10 1 i
| waRETAEEbR e |1 B | s S|l KINGSLEY WRE sy Tachie
TV M C_O_E _____ oy | upto 3 additional cameras ) 115 VAC. Includes a 2-way switching ] P gauges, )

2 E’E ion so you can add an extra camera. 492AP, 600A, 'RDSOO, 120043, etc. Auto
A f‘lelxﬂ &o:;?:::‘veec?r;:‘“l l ADDITIONAL CAMERA*® $100.00 (for use with above systems) l pilot test equip. Jet, JT-1, FC110. Buy,
line y0uprget electrical and thermal I ADJUSTABLE ADDITIONAL MONITOR* $75.00 (for use with above systems) I sell, trade. 813-575-0138 P/IF.
i g el gl iy ZWAY INTERCOM ACCESSORY" CETV CAMERA LENS ELECTRON TUBES wanted. Cash for all
moisture, corrosion and other environmental ACCESSORY® " g ] 4 types. Daily Electronics, Suite B-6, 10914

R A oy sEsomene il 1000 gy e rsim s gt NE 30th St., Vancouver, WA 98682. 206-
compatible with c&teta' rubber and plastic.Comes I o - mm P14 $12 896-8856, 800-346-6667.

K1 & COlvenIsai o Tess SiTinge (ol eaey [ PRl WEATHERPROOF HOUSING  $45.00 . ; "
dispensing. Applications include static discharge, above systems or % WANTED: BURROUGH’S self scan dis-
thepn;al ) grounding in gears, il ] [any CCTV camera) COTV. Sora housing works grest vt fhese syaterms o ofhers for ouhdoor vaet plays. Please call. Rondo Electronics,

contacts, breakers, O-rings, splines, 7 .

actuators, bglelaar?:is roller rt‘:?a:ﬂng;nae:d?me I| ‘mailorder cust add $15.00 shipping and handling for each system or exira monitor or exira s ol
variety of electromechanical assemblies. $11.95 I camera. Shipping/handling on other items is $4.25 for the first item, $0.50 for each additional RADAR SETS wanted. Civilian, military,
e item. These units are ‘factory refurbished' WWII to 1965 parts, manuals, working or
Wiy cmie v ‘——————A—————————————————-l not. SHF, Box 10215, Pittsburgh, PA

Joystick features spring return to An impressive audio effects kit that really has to be h%r]q fo be appreci 15232-0215.

center. Size is approximately ,g&;gg;gg;g;m ek dmdm;sgrggw,h:;gmgefm(shgq ot m'g"ﬂ',‘,’;m.a WANTED: BUY & SELL all types of
2-3/4"x2-3/4"x3-1/2". These high tch;o hout L bu'lgoe ;@ mem havent you. gllw‘gsys wan:&dég lelA loose t;:lilg a %r}dngo% ‘ electron tubes. Haéold Erﬁmsggdt,HC&N
reliability units are great for robotics fobg Hang sibilities are endless. Adjustable controls for volume rate, Electronics, 6104 Egg Lake Rd., Hugo,
and experimenters!  $12.50 Gy e s vt gion mrggg,:ggm‘gm SRR VR MN 55038. 1-800-421-9397 or 612-429-

9397. FAX: 612-429-0292.

SS WHITE AIRABRASIVE wanted, Model
K, H, or similar. Call or fax Jack, 513-777-

;_—.—_¢
THE FINE PRINT : PRICES SUBJECT TO CHANGE LWITHOUT NOTICE * GATEWAY IS RESPONSIBLE FOR PRINTING ERAOAS * MASTERCARL AR
DICOVER DISCOVER ACCEPTED * YES, WE'LL TAKE YOUR CHECK - SORAY, NO C.O.D.s* $10 MGﬂ(WNDiSE MINIMUM ON MAIL ORDERS * SLPPWGS(MIT%IS
UMITED * PRICES DO NOT INCLUDE SHIPPING * UPS GROUND SHIPPING/HANDUNG LUITHIN THE CONTINENTAL U.S. (ITEMS REQUIRING ADDITIONAL
/ AMOUNTS ARE NOTED)...$4.25 FOR THE FIRST ITEM, $0.50 FOR EACH ADDITIONAL ITEM. RESTOCKING CHARGE MAY BE RSSESSED ON AETURNED ITEMS.
Noth

Is more sotisfying than telling o ondrioc how well he Is lookin: 0800. 513-779-3931 (voice)
ultra | fil (" Itsy Bitsy Teeny Weeny / : :
ﬁuﬁ“&ﬁﬁmeﬁ’:;?'° COLOR CCD VIDEO CAMERR $259.00 e M':::;U:: e UNITEK WELDERS wanted for cash. Par-
"$175.00 H Soy Cheese! A great i . H ) 2 1 95%1.95%1* allel heads and power supplies. Call
s sel A great camera In a spy-arazy size. s caomera Is a tiny 1. i A i E
For the super-spy In all of us, The perfect camera for security applications, AC features a 3.6mm wide 608-643-5434, FAX: 608.643-4439.

here's the latest In litde CCD

viewing, and all kinds of other projects. The
cameras. It Is about 1/2* thick and about one

angle lense, a 1/3 CCD
plcture quality Is remarkable and the compact

sensor 380 lines of

WESTERN ELECTRIC audio equipment

square Inch (like those little crackers that are good
for youl) It can be housed In almost anything due
to It's small size. Requires 12 VDC and a little
Imagination. This camera Is a tiny 1.3"x1.3"x 0.6,
features a pinhole lense, a 0.4 lux 1/3 CCD sensor,
ieqllgr&s &fn resolution, and electronic shutter time
, sec. Whether you're spying on

mother-In-law or navigating wx ﬂcsggr, ?hls Im
ultimate In miniature survelllonce.

size will amaze you! The processor board Is
only about 2.5 2.5"x 0.75" and the ccd board
measures approx'mately 1.5%x1.4°x1°. The
camera features a 1/3 ccd sensor, 330 lines of
resolution , with a shutter speed of

resolution, and electronic
shutter time of 1/60 - 1/100,000 sec.
Thanks to the small size, It can be
housed In almost anything! Imagine, a
camerea hidden to look like a smoke
alarm, wall clock, or household lamp.
Ideal for robotics, radio controlied
vehicles, and many other applications.
Requires 12 VDC.

2.8 . Complete with a wide angle
lens, this unit Is great for video
conferencing, video surveillance, video
ml&d’:me. and all kinds of experimen-

\

=

wanted. 1927-1960’s. Amplifiers, “receiv-
ers,” speakers, x-overs, tubes, etc. 1-800-
251-5454.

EXCESS INVENTORY WANTED: Transis-
tors, semiconductors, capacitors, PC
boards, & diodes. We buy it all!! Contact:
SEMITECH, INC., 334 Cooper Road Bldg.
A, Berlin, NJ 08009. Phone 609-768-0030,
FAX 609-768-5690.
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BATTERIES — BATTERIES — BATTERIES

—(€L>)

FOR HANDHELD RADIOS:

ICOM YAESU MOTOROLA
KENWOOD ALINCO G.E
AND MANY OTHER RADIOS
BRAND NAMES:
SANYO VARTA SAFT
PANASONIC DURACELL AND ‘
GATES YUASA MANY MORE! ;

BATTERIES FOR ALL YOUR POWER REQUIREMENTS!!! PLEASE CALL OR
FAX FOR FAST SERVICE. WE STOCK THE MOST COMPLETE INDUSTRIAL &
CONSUMER BATTERY SELECTION IN THE INDUSTRY!!

N%I}iﬂl

E.H. YOST & CO.

 2211-D PARVIEW RD., MIDDLETON, WI 53562 « PHONE: 608-831-3443 « FAX 608-831-1082

WANTED: APPLE 1, Mark 8 and early
microcomputers. Also journals for mu-
seum. PO Box 341, Floyd, VA 24091.
703-231-6478, 703-763-2321.

WANTED: ELECTRON TUBES, ICS,
SEMICONDUCTORS. ASTRAL, PO BOX
707NV, LINDEN, NJ 07036. CALL 800-
666-8467.

CASH WAITING for your consumer ICs
and transistors. We want your semicon-
ductors, fuses, electrolytic capacitors,
flybacks and other electronic parts. Call
LJ Enterprises, 302-378-3334, FAX 302-
378-3558, 1-800-627-8755.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

DO YOU have aluminum anodizing know-
ledge, experience, or equipment? Will
trade your small set-up or info for my
cash or toolmakers services. Call Philip,
408-244-0728.

WANTED OLD spark gap diathermy ma-
chines, books, literature, violet ray appa-
ratus also. Hank Andreoni, C/O 250-D S.
Lyon Ave., Hemet, CA 92543.

ROBOTS WANTED: Dead or Alive, Whole
or Parts, Heathkit, Androbot, RB5X, Ar-
tec, Omnibots, Rhino, Etc. Will pay cash.
Please call 810-777-5900 or write to, Ro-
bert Doerr, 22407 Bayview Drive, St. Clair
Shores, Ml 48081.

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

WANTED: TUBE Hi-Fi & Commercial
equipment & speakers & horns, tubes.
Altec, RCA, Fisher, Scott, Tannoy Dyna
Co., Marantz, Heath, Eico, Craftsman,
Brook, Mclintosh, Jensen, Western Elec-
tric, JBL, EV, etc. Sonny Goldson, 1413
Magnolia Ln., Midwest City, OK 73110.
405-737-3312.

LCD COLOR PANELS/PROJECTORS
WANTED working or not. Fax description
and price tc 610-935-7666 or call 610-983-
0100 ask for Neil.

BUYING TOCOM, SCIENTIFIC ATLANTA
8536s, 8550s, 8580s, 8590s, and 8600s.
JERROLD DPV and DPBB. PIONEERS,
all, and Zeniths, all. Any quantity. Top $$$
paid. Contact National Cable Brokers,
Plymouth, IN. Phone 219-935-4128.

WANTED: BALANCING machines & vi-
bration analyzing equipment manufac-
tured by the following: Spectral Dyna-
mics, Hofmann, Bentley Nevada,
Schenck, IRD Mechanalysis, Gisholt.
Contact Mike Park at E.T. Balancing,
12823 Athens Way, Los Angeles, CA
90061. 310-538-9738, FAX: 310-538-8273.

WANTED: LATE MODEL TEST EQUIP-
MENT (Tektronix, HP, Fluke). Especially:
Tek SG 505/2, Tek S-6, Tek 2465A/B. Also,
test equipment service manuals needed.
Pepper Systems: 214-353-0257; 214-902-
9511 Fax.

AVIONICS MAINT. manuals. Collins,
King, Narco, Cessna, RCA, etc. Collins
Proline Red Band, any condition, any
type, control heads, King, Collins, Ga-
bles, Sperry, Radar, any. 813-575-0138
PIF.

WANTED SURPLUS large and small
quantities: 3D/LC glasses, LC shutters,
AA Nicad batteries, 5 Volt charger adap-
ters, small plastic cases, clear leds,
optical projectors and electronic equip-
ment. Wayne engineering, 1825 Willow
Road, Northfield, IL 60093, 708-441-6940,
FAX 708-441-6943.

DISABLED MALE unable to work any-
more, on SS, would appreciate contribu-
tions. Electronic parts, boards, tubes,
computers, whole devices, books, toys,
optics, materials, supplies, plans. Work-
ing or non-functional for nonprofit home
tinkering. C. M. Raney, POB 85/221 S.
Main, Chaffee, MO 63740. Thanks.

STATIC CHARGE meter with remote
probe wanted. Call, 501-565-6838.

WANTED: SURVEILLANCE and counter
measures offers, all kinds. Regular &
advanced devices, assembled, guar-
anteed quality. Accompanied by details,
catalogs, illustrations, user operating in-
structions. Offerers state if manufacturer
or dealer merchandise, origin country.
Malki, PO Box 775, Danville, CA 94526.

VIBRATORY BOWL feeders, PLCs, sen-
sors, proximity, capacitive, inductive,
photoelectric, JKT RTD sensors, temper-
ature transmitters, controllers, slip ring
devices, process controls, anything
Pneumatic, incremental encoders, static
elimination blowers, PLCs, linear actuat-
ors, timers, counters, industrial panel
lights and switches, twist lock plugs.
Don VandeWalle, Jr., PO Box 506, Apple-
ton, WI 54912-0506. Phone 414-738-7799,
FAX 414-738-3280.

NORTHERN TELECON and AT&T Boards
and parts. New to 5 years. 619-632-9775.

WANTED MFM Hard drives: Maxtor
XT1085, XT1140, XT2190, Seagate ST 125,
ST 138, ST 251, ST 1110, Toshiba
MK134FA, NEC D3142. Call 714-542-1037
or FAX 714-835-1575.

WANT TO buy electronic inventory,
equipment, fixtures, or entire company.
Anything considered. ISE, Ph: 210-350-
5555, FAX: 210-350-5574.

$250

%59 20 LOT AL i
L
BRAND NEW! $49 2o Lot
5 YR. WARRANTY REGAL
PARENTAL CONTROL 83 CHANNEL P/C
FAVORITE CHANNEL F.C. MEMORY
LAST CHANNEL RECALL

2 YR. WARRANTY

$35 2001

DRX-3-105 « FULLY REFURBISHED + 1 YEAR WARRANTY
WITH REMOTE

ALL ONE YEAR WARRANTY « PANS . ALL FACTORY NEW

5+ 10+ 20+
DIGITAL TRI-BI GOLD $55 $45 $39
STEALTH $55 $49 "$45
SA-3 $49 $45 $39
8580 COMPATIBLE $79 $75 $65
PIONEER FULLY AUTOMATIC $89 $76 $69
(Latest Version)
MIXING OF MODELS
FOR BEST PRICING
ENCOURAGED

Jaguar Electronics

At Jaguar, we believe your customers deserve

top quality for their dollar.

All of our products are to be used in compliance with Federal and
State laws. We will not assist any company or individual not com-
plying with applicable laws!

N==R

Member of National Consumer Cal;l;giAssog:iation

Write in 112 on Reader Service Card. Nuts & Volts Magazine/March 1995 125
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FULL 800

ol

¢ 100s of satisfied
customers

e Warranty & Service
Plan Protection

e Same-day Service —

FREE insured UPS

FREE
CELLULAR

e return

FREQUENCY O : PRO ac
; 34,37 200

39 205

43 700A

46 760

2004,5,6 855

2022 890

2026 950

2030 2500

FOR DETAILS CALL:
508-768-7486

SHIP TO:

Cellular Security Group
106 Western Avenue,
Essex, MA 01929

-
NOTCH FILTELRS

® FOR ELIMINATING RF INTERFERENCE
® FOR BLOCKING UNWANTED CHANNELS

O AVAILABLE FbR VHF CHANNELS
2 THRU 36 AND S5 THRU 99

O PRICING AS LOW AS $I2 EACH

Call or write for a
FREE brochure today!

STARLR CIRCUITS

P.0. BOX 94917
LAS VEGAS, NV 89193

CABLF =TV )

k. I-800-535-STAR o,

WANTED: AVIONICS test equipment.
IFR 1200Y3, 401L, 750B, 600A. Also Col-
lins, King, Microline, Proline, Silver, Gold
Crown Ground Power Units, Fox Carts.
Avionics Plus, 28000 Airport Rd., Box
A17, Hangar 97, Punta Gorda, FL 33982.
813-575-0138 PIF.

DEC EQUIPMENT WANTED! We are buy-
ing DEC systems, boards, terminals,
drives and peripherals. Also Scientific
Micro Systems (SMS), DSD, Datability,
Dilog, other DEC compatibles, and Com-
puter Output Microfilm (COM) units.
Please call for a quote or fax us your
equipment list. We buy, sell, and trade.
COMPUTER KEYWAYS, 513-847-2300 or
FAX: 513-847-2350.

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

LEARN VCR REPAIR. Home study. High-
profit repairs without major tools. PCDI,
Atlanta, GA. Free career literature. 1-800-
362-7070, Dept. VRC498.

LASER PRINTER REPAIR TRAINING.
From the laser printer training special-
ists. Our detailed hands-on seminars
show you how to repair the most popular
laser printers out today, HPs and Apple
Laserwriters, etc. We also provide a 400
page up to the minute manual and free
tech. support for 1 year! Don Thompson’s
Laser Service Seminars, 1-800-457-5776,
714-855-3838.

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MA-
CHINE Il tells how. We now have auto-
graphed copies of the Guru’s under-
ground classic for $18.50. Synergetics
Press, Box 809-K, Thatcher, AZ 85552.
602-428-4073. VISA/MC.

JENSEN SPEAKERS WANTED 10” or
12”, blown or ripped cones OK. Alex,
610-767-9097.

WANTED PULSAR LED wriswatches
from the early to mid 1970s. Call, 203-322-
4029.

WANTED: EARLY Audio equipment, am-
plifiers, pre-amps, tuners, audio tubes,
ect. George Schwarz, 18504 Arrowhead,
Cleveland, OH 44119, 216-486-6489.

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

THE ELECTRONICS EXCHANGE. The
only surplus electronics store in the St.
Louis area. Buy-sell-trade anything in
electronics that’s a bargain. Call or fax to
be put on our mailing list. 314-426-4848.

WANTED: TUBES. | pay cash or trade
for all types of transmitting or special
purpose tubes. Mike Forman, 1472
MacArthur Blvd., Oakland, CA 94602.
510-530-8840.

WANTED: TUBES, radios, transmitters,
gyros, bearings, connectors, relays,
lamps, synchros. Mail or fax your offer-
ings to Hy Ness Company, 709 B Delair
Road, Cranbury, NJ 08512. Phone: 609-
395-1116, FAX: 609-395-1117.

WANT USED or surplus DC motor con-
trols or adjustable frequency AC drives,
1/2 HP and up. DC motors fractional to 3
HP. C. Woodruff, 5507 55th Ave. So.,
Seattle, WA 98118. Voice/Fax 206-723-
8487.

WANTED RCA TAC300 UHF model
MFBT3, must be repairable. 308-582-4365.

EDUCATION
180

MAKE GREAT MONEY in MICROWAVE
OVEN and VCR REPAIR! New video set:
“YOU CAN FIX YOUR MICROWAVE
OVEN! Plus VCR KNOW-HOW.” For the
beginner, student or professional. Guar-
anteed logical, practical, realistic, specif-
ic. FREE brochure. Call MICROTECH,
1-800-700-UFIX.

ELECTRONIC ENGINEERING. 8 volumes
complete. $109.95. No prior knowledge
required. Free brochure. Banner Techni-
cal Books, D-2 1203 Grant Ave., Rockford,
IL 61103.
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COLLEGE LECTURES on VCR tapes.
Topics include electronics, computers
and communications. Send for course
list. OCS, PO Box 292, Fort Mill, SC
29715-1832.

ESP, BIOELECTRICITY, microwave hear-
ing introduction comprehensive booklist
$1. Research Associates, PO Box 3583,
Boynton Beach, FL 33424-3583.

AMERICAN INSTITUTE FOR COMPUTER
SCIENCES helps you increase your earn-
ing and career potential by earning a
college degree through home study. Ac-
cedited B.S. and M.S. degrees in Comput-
er Science, plus ADA, C+ +, Windows,
and CareerPath training in computer pro-
gramming. Employer reimbursement,
military and work tuition reductions may
apply. 1-800-767-AICS or 205-323-6191 for
a free catalog.

NEW VIDEO. A Technician’s Guide to:
Printer Maintenance Cleaning and Troub-
leshooting Tips for Canon based ma-
chines: Covers SX, LX, EX and NX en-
gines. Videos sold separately at $39 each
or in a set with all 4 tapes at $145. To
order call Diversified TechniGraphics,
Inc., 1-800-457-5776 or 714-855-3838, FAX:
714-855-3959.

125 WAYS to multiply and divid numbers.
new book. Fascinating and useful. Use
yourself or for the children. Kids enjoy
this and learn. “Practamatics & Arathma-
gic” $12.50 pp. Mazal Electronics, 81
Market Sq., Newington, CT 06111.

HUBBLE TELESCOPE Photographs
(GIFS) with accompanying NASA texts.
GALAXIES in the YOUNG UNIVERSE
Series $9.99 + $2 shipping. Entire public
Hubble series available. 405-524-5233
SPACEGIFS, POB 75711, Oklahoma City,
OK 73147.

BECOME AN ELECTRICIAN. Approved
home study. Electrician tools included in
course. Free career literature. PCDI, At-
lanta, GA. 1-800-362-7070, Dept. TEC498.

BE AN FCC LICENSED Electronic Tech-
nician. Fast, inexpensive home study.
“Free” details. COMMAND, D227, Box
2824, San Francisco, CA 94126-2824.

LEARN PC Assembly Language. Disk $5,
Book $15. ZIPFAST, Box 12238, Lexing-
ton, KY 40581-2238.

125 WAYS to multiply and divide num-
bers. New book. Fascinating and useful.
Use yourself or for the children. Kids
enjoy this and learn. “Practamatics &
Arithmagic” $12.50 PP. Mazal Electron-
ics, 81 Market Sq., Newington, CT 06111.

CLOSING DATE FOR NEXT
ISSUE MARCH 10TH



BUSINESS OPPORTUNITIES

190

MAKE MONEY WITH YOUR PC. Free
“Home Business Package” tells how.
Get yours today! Data Mate PC, Box
2811-P, Lake Ronkonkoma, NY 11779.

WANTED: DEALERS to sell amateur ra-
dio antennas and accessories. Ideal for
electronics/radio stores or hamfesters.
Small starts possible in domestic or
foreign markets. Many products not yet
available in stores. Seen at the National,
Baltimore and San Diego ARRL conven-
tions. Contact: AZ Airwaves, PO Box
64204, Tucson, AZ 85728-4204. TEI/FAX:
602-888-7525.

CELLULAR EXTENSIONS, THE CELLU-
LAR INDUSTRIES BEST KEPT SECRET:
You CAN have multiple Cellular Phones
on one number. Whether you want to
start your own business offering this
service to your customers, or just want to
program your own phone, we have the
knowledge, expertise, experience and
technology to get you started. Full or part
time, this is one of the decades best
money makers. Call now for more infor-
mation: 714-581-2121. For 24hr informa-
tion call from your FAX 714-581-7460.
CGC.

MAKE $250 DAILY CHROME PLATING
AUTO PARTS AND MOTORCYCLE
PARTS STARTING WITH NOTHING.
Send 2 stamps for free information to:
Communications Engineering, 76 Boule-
vard L, Hudson Falls, NY 12839.

HOME AUTOMATION. Become a dealer
in this fast-growing field. Free informa-
tion. Send name, address, and phone
number to ECS, Box 407, Fairbury, NE
68352 or call 1-800-838-4051.

$100,000 PLUS with your electronic
knowledge. Work smart not hard. Stop
making money for someone else. We'll
show you how to make an unbelievable
income that requires little time or money.
Send $1 or four stamps to: Millers, 4165
North Road, Naples, FL 33942.

WOULD SOFTWARE training be a useful
adjunct to your business? Complete ma-
terials available under license. One stu-
dent payback/course. Windows, Word-
Perfect, Office. Craigo Technical Servic-
es, Inc., 6s235 Steeple Run Dr. Ste. 12G,
Naperville, IL 60540. 708-961-0290.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

DID YOU know Chaffin Electronics of-
fers: Programming service, circuit board
manufacturing, thousands of obsolete
and hard to find ICs, same day shipping,
computerized parts search? Call for more
information. Phone: 614-574-4456 or 6906,
FAX: 614-574-2124.

3 PROFITABLE and growing businesses
for sale from $32,000. Computer training
center and others. Beautiful, green, quiet
SW Oregon. The future is here in Oregon.
Salmon fishing, elk hunting, lots more.
Call agent Paul Erickson, 1-800-848-9202.

TAIWAN ADDRESSES. Deal directly and
save. 486-66-DX with CPU motherboards
$130, Memory 1x3:60 $4, 3.5 or 54 DRs
$13, over 290 addresses $20. No mini-
mum and much more. G.R. Stringer, PO
Box 30563, Houston, TX 77249-0563.

SELL YOUR USED
EQUIPMENT FAST.
USE THE CLASSIFIEDS

PROTOTYPING, REVERSE ENGINEER-
ING, PRINTED CIRCUIT DESIGN. We will
provide engineering services, manufac-
turing and assembly services, and fin-
ished products for businesses and indi-
viduals. We specialize in RF but will also
do digital and linear work. Surface mount
or through hole boards. Mechanical prod-
ucts are welcome, too. Contact: MAR-
TRONICS, 4820 Deer Creek Way, Paso
Robles, CA 93446. Tel. 805-239-1932.

50 REASONS NOT TO PATENT. Make
money instead. $10. VISA/MC. ELECTRO-
MAN, Box 24474, New Orleans, LA 70184.
504-482-3017.

LEARN RE-FREQ pagers, read crystal,
where to buy all the equipment needed to
re-crystal pagers. Detailed information
for $49.95. Send payment to Rodwells
Electronic Repair, 5430 Arlington Ave.
#117, Riverside, CA 92504. 909-369-4062.

LEASE MONEY Available! In business
two years? Decent credit? Computer,
Software, Equipment leasing! You
choose vendor and equipment, we fi-
nance it! $2,000 to $50,000. #10 SASE for
information, rates, application. D-Star
Leasing, Box 785, Ormond Beach, FL
32175. 904-672-7371, FAX 904-673-6560.
Dealer Inquiries Invited.

NATIVE UKRAINIAN wants to be your
Tech Rep in Ukraine or Eastern Europe.
Fluent in four languages, BSE degree,
highly skilled in IBM/DOS hardware, soft-
ware, networking, LF to UHF communi-
cations, antenna and transceiver design.
Training or temporary work in USA to
learn your products ok. KC1VF/US5WE,
703-231-6478, PO Box 2490, Christains-
burg, VA 24068.

MAKE $100 per hour with your computer
and our books and software. Call 602-
782-2316 for details or write to: TELE-
CODE, Box 6426-NV, Yuma, AZ 85366-
6426.

[ — e

This Gordon West
Commercial/Extra code
course actually OVER-
QUALIFIES you for passing
the amateur Extra class
code test. Amateur Extra
class operators
automatically receive code
credit for second class and
third class radiotelegraph
operator telegraph Elements
1 and 2.

Go on to pass telegraph
Element 3, 20 wpm code
groups, and telegraph
Element 4, 25 plain
language words for
commercial first class
radiotelegraph operator
certificate.

r

GORDON WEST

Ham/Commercial Code Course

10 wpm through 30 wpm,
6 long-play stereo code cassettes

IZfPrepare for amateur radio Extra 20 wpm code test.
¥ Pass commercial 16 wpm, 20 wpm, and 25 wpm code tests.
¥ Earn both licenses with one code course from “Gordo.”

All instructions spoken on tape on how to prepare for both
commercial and amateur radio “top gun” exams. Many ham radio
QSO-type tests and many commercial code groups (CG) and plain
language (PL) examinations, ALL with narrated answers.

AVAILABLE DIRECT FROM

GORDON WEST RADIO SCHOOL

2414 College Drive, Costa Mesa, CA 92626

e e B A R R et
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he Myilery

mugh his many years, he had |

. would come from miles around for
_ help and advice with their amplifier
 problems, even paying him hand-
ely for a few of his handwritten
_ notes and diagrams.
 This made Mr. S feel very good.
It made him feel as though he was the
last word — king of the amplifier
designers. ‘
~ One day, as he was basking in
_ his numerous successes, he was con-
tacted by a Mr. M. Now Mr. M was
also a man who had spent years and
_ years designing and manufacturing
amplifiers and other audio equip-
ment, much of it being used in
recording studios.

Here was a man who could truly
analyze live and reproduced sound in
a critical way. It seemed that his ears
and brain had built-in oscilloscopes,
meters, and distortion analyzers. In
short, he had golden ears.

Mr. M, after a short introduction
in which he praised Mr. S regarding
his knowledge of amplifier design,
proceeded with a request. It seemed
that Mr. M wanted Mr. S to design
and prototype a super fine amplifier,
one that would be used as a playback
monitor amplifier in a large presti-
gious recording studio.

by Richard Schroeder

fine amplifier.

There he stood, admiring his
handiwork. In his mind, it was a thing
of beauty. Its bright shiny power tran-
sistors contrasted nicely against the
black background of the heatsinks.
The printed circuit boards bristled

regard to the diagram.

Good power supply and ground
return wiring dictates that 1) The
heavy AC currents that flow in the fil-
ter capacitors, rectifier diodes, and
transformer be confined to a very
small well-defined area or point. This

M.

Solued

L

cde

Once upon a time, in
IRV R WILE Jan. This old man
had spent many years
LUV CEEVLILEEY Y lifiers. His name
was — well, let’s call hi ’

One needs to understand that
recording engineers and others
involved in analyzing reproduced
sound, also have golden ears. They
can detect the slightest hum or noise
that would detract from the desired

__sound. In view of this, Mr. M made it
 clear that his new amplifier must

exhibit ultra quiet performance, espe-
cially when the program material was
at a low level, or even non-existent.

These and other critical specifi-

cations were discussed. The conver-
sation ended with Mr. M agreeing to
pay a handsome reward to Mr. S if he
could deliver the specified product. At
that point, the two parted.
With full confidence that he
could design this super quiet amplifi-
er, Mr. S quickly got started on his
assignment.

Within minutes of their parting,
Mr. S, with paper and pencil in hand,
drew up a circuit diagram. He was so
excited that he skipped supper, work-
ing far into the night.

When he awoke, having fallen
asleep at his desk, he looked at the
circuit diagram and marveled at his
creation. He could almost hear pure
undistorted noise free golden tones
emitting from the paper. Within a
few days, he began gathering the var-
ious components needed for the pro-
ject, and a few weeks later he had
completed a prototype of the super

with colorful capacitors and resistors.
The wiring was neatly bundled and
routed here and there with graceful
bends and turns.

a far away land,

designing and

Mr. S.

Now came the moment of truth!
Mr. S carefully connected his expen-
sive speakers and CD player to the
amplifier and then tumed on the
power switch. The light from his 100
watt bulb dimmed momentarily and
suddenly his shop was filled with the
thunderous sounds of ALSO
SPRACH ZARATHUSTRA.

The sound was tight, continuous,
spacial, resonant, well defined, sound
stage, non-compressed, and a dozen
more of those adjectives that the guys
and gals in high-end audio use to
describe high fidelity sound reproduc-
tion.

Mr. S was very happy, but his joy
was short lived, for when the music
level decreased to a whisper he heard
something that struck terror into his
heart — the dreaded 60 Hz HUM!
"Impossible” he said, "My design is
perfect — my components are perfect
— my wiring scheme and techniques
are perfect." Mister S was devastated.

You see, Mr. S had employed
time-honored principles in designing
and wiring the power supply and the
ground return lines from the various
circuit function blocks that must find
their way back to the supply. Mr. S
was well aware that a poorly thought
out and executed ground return
scheme can be the very cause of hum
and noise in an amplifier.

Let's diverge from our story for a
moment, to better understand ground
return schemes and their importance.
At this point, you will find it helpful to
look at the diagram Mr. S kindly pro-
vided for us. It shows a typical ground
return scheme, properly done. Be
sure to read the special notes in

is also true regarding the heavy cur-
rents that flow in the speaker circuit.
2) This point must be located near
the power supply components, espe-
cially the large filter capacitors. 3)
The low side or common ground
parts of each block of circuitry must
find a direct path back to this special
point.

This special point can properly
be called the "ground return point,”
“high quality ground point," "star
ground point," or other similar
expressions. Mr. S has always pre-
ferred "high quality ground point" and
abbreviates it simply HQG. This then
will be the expression used herein.

Keep in mind that this HQG
ground point may or may not connect
to the metal chassis and/or earth
ground. In regard to earth ground (via
the green colored third wire of the
power cord), it seems that most man-
ufacturers connect it to the chassis
whether or not the HQG point con-
nects there. Some manufacturers, by
means of a removable link, give the
user the options of connecting or dis-
connecting the HQG point to the
metal chassis which is usually con-
nected to earth ground.

Again it needs to be stressed that
the low side or common ground parts
of each circuit building block must be
insulated from each other and insulat-
ed from the metal chassis. Each block
then has its own conductor that finds
its way back to the HQG ground
point. This, in turn, dictates that the
low side of all input and output con-
nectors be insulated from the chassis.
In regard to this last statement, how-
ever, note the following.

Some engineers while following
the above described HQG scheme
choose not to insulate input or output
connectors from the metal chassis.
They cite the theory that any one
part of a circuit can be connected to
ground with no ill effects. This is
quite valid, and perhaps that is why
one can find high-quality audio equip-
ment with various configurations of
input and output connector ground-
ing. It seems that if a good HQG
scheme is used, these engineering
preferences are unimportant because

128 March 1995/Nuts & Volts Magazine




— TO PWR SUPPLY
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K

TYPICAL
BY-PASS CAP

1) Input and/or output
connectors may be connected
to the chassis (see text).

. S

SPKR TERM

2) Though not shown,
power connections from the
output (high signal current)

+DC SOURCE

—— SIGNAL PATHS

PRE-AMP
BLOCK

=DC SOURCE

blocks must connect very
close to the filter capacitors.
Power from the capacitors to
the other blocks can use the
"daisy chain" method.

3) The low side of any
- active type voltage regula-
tors must also connect direct-
ly to the HQG point.

4) Some variations may
be permissible. Example: The
common ground points of '

BRIDGE
RECT

+

DRIVER
BLOCK

TSR

the both pre-amp blocks
and/or both driver blocks

TYPICAL STERED POWER AMPLIFIER SHOWING PROPER
POWER SUPPLY AND GROUND RETURN WIRING SCHEME

(SEE ASSOCIATED NOTES>

Features: 200mV full scale input 9VDC opera-
tion. Decimal point selectable. 13mm digit
height, auto polarity indication, zero reading
for 0 volt input. Measures 2.67" x 1.73" x
0.28" above panel thickness, 0.57" overall
thickness. LCD size: 1.83" x 0.8": Has many
useful applications and is easy o install.

CAT#PM-] $17.00 each

This kit allows you toadjust the speed and direction
of a stepper motor. You can move the motor in one
step increments or rotate it of a constant speed.
Visual indicators show the sequence of motion.
Includes stepper motor, pc board, parts and insfruc-
tions. (12vdc power source not included.)

CAT# SMK-1 $25.00 each

Hi-8 120 MINUTE TAPE (used)

They were recorded on once and played only o
few times. Made by o major brand name manu-
facturer. Professional series metal tapes.
Includes plastic jewel box.

QT (T $3.00 each

10 or more - 2.80 each

could be connected together
and returned to the HQG
point with a single heavy
conductor. This might be the

SPKR TERM

case when a PCB is used.

1-800-526-3717

645 Temple 7B . Long Beach A California 90814
A (310) 434-5641 a FAX (310) 434-9142 &

1. California residents must include sales tax
2. Checks and money order accepted.

3. Quanties limited - prices subject to change.

: Black Feather

AVAVAVAVAV AV A

JM50- RECORD AND PLAYBACK 4,8, OR 16 SECONDS (DRAM) $30.00
JM200- RECORD MAD PLAYBACK UP TO 90 SECONDS (SRAM) $86.00
1 EPROM READER FOR 256,512,1M,2M,0R 4MEG EPROMS. STARTING AT $29.00

VOICE CHANGER- CHANGE VOICE OVER 8 OCTAVES (TRUE PITCH CHANGER)
$59.95

VOICE RECOGNITION - 99 WORD OR PHRASE PROGRAMMABLE, OUTPUT CMOS
AND TTL COMPATIBLE. §79.95

EPROM PROGRAMMER STAND ALONE OR PC BASED SYSTEMS- STARTING AT 499.00
COMPATIBLE WITH ALL OUR VOICE BOARDS.

JM ELECTRONICS
970 SUNSHINE LANE STE E
ALTAMONTE FL 32714
(407)862-3363  FAX(407) 862-0373

Write in 108 on Reader Service Card.
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Jhe Filter Company, Inc.
1-800-235-8080

Large STOCK on all channels for fast delivery. Available Ch. # 2
thru 24. Order by single channels. NOBODY BEATS OUR PRICE'S.
Monday - Friday (8am to 8pm Central Time)
All Filters are 75 db deep and carry our exclusive 2-year Warranty
Professional Non-Tunable Metal Cylinders. Excellent Fast Service

We Specialize in Large Quantities
and Dealer Pricing!!!!!!

Standard Pos. Filter's
Ipc @ 16.00 opcs @ 14.00ea
10pcs or more call

W les Pos. Filter’
Ipc @ 30.00 S5pes @ 28.00ea
10pcs or more call

Anyone implying theft of service will be denied assistance.

We Do Not Sell Data Blockers!! Give our 500 fine a HOWA for

the best Positive Filters and
SERVICE......

\WE BUY NEW OR USED CABLE EQUIPMENT!!

*

*

= ANY QUANTITY
= WORKING OR NOT CALL

= IMMEDIATE CASH AVAILABLE

(702) 262-9278

DARLENg

Write in 106 on Reader Service Card.

[#190 BUSINESS OPPORTUNITIES cont. |

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster’'s newly updated
INCREDIBLE SECRET MONEY MA-
CHINE |l tells how. We now have auto-
graphed copies of the Guru’s under-
ground classic for $18.50. Synergetics
Press, Box 809-K, Thatcher, AZ 85552.
602-428-4073. 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. Aimost nobody knows this. They are
just starting to show up in resale outlets
and junk yards. You can score big with
this knowledge. Complete info with
photo $35 to: Jim Sciuto, Box 128, Me-
thuen, MA 01844.

Computer

Viruses
and Hacking

Get The Collection, an incomparable CD-ROM with over
5000 computer viruses, trojans, worms, mutation engines and
virus creation toolkits, and over 75 megabytes of text files about
viruses and hacking. Your one-stop source for first-hand infor-
mation about viruses that you can’t get anywhere e¢lse!

$99.95+7.00 shipping. (Sent via Airborne express.)

The Virus Creation Labs is an extremely saucy and irrev-
erent look at both computer virus writers and anti-virus devel-
opers by insider George Smith. Smith, a journalist who ran an
underground BBS for several years tells it all. If you want to
know who the virus writers are, or if your anti-virus developer
is in league with them, this is the book to get! 176 pages,
paperback, $12.95 + 2.50 book rate shipping.

ORDER TODAY! CALL 1-800-719-4957
(Visa/MC, COD, or ask for FREE CATALOG!)
or mail your Check or Money Order to:
American Eagle Publications, Inc.

P.O. Box 41401, Tucson, AZ 85717
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PC OWNERS! New disk-based book pro-
files over 100 computer related business-
es. $29.95 postpaid. SASE for details.
Enclose disk size. MATCO, POB 509A1,
Roseville, Ml 48066-0509A1.

REPAIRS - SERVICES

200

PRODUCTS DEVELOPED from your con-
cept or design. We provide: electro/me-
chanicallopto/pneumatic designs. PCB
design, fabrication, packaging, tooling,
assembly & test. Microcontrollers, cus-
tom controls, sensors, smart devices,
process automation, scientific research.
Call: A SQUARED TECHNOLOGIES, 619-
432-8285.

KITS BUILT 1 to 1000. Wirewrap, bread-
board, thru-hole, SMT PCB assembly.
Wiring, cables, harness, chassis, racks,
panels. Custom test fixtures. Quick turn-
around. Low rates, top quality, free
quotes. Call: A SQUARED TECHNOLO-
GIES, 619-432-8285.

ENGINEERING CONSULTING. Experi-
enced engineering for your ideas. Pro-
duct development from conceptual to
manufacturing stages. Digital, analog,
sensor, and RF expertise. Precision au-
dio 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-
970-3126.

PCB SERVICE. Very reasonable rates.
See our tired of ironing ad under Plans-
Kits-Schematics. FIRST PROTO, 407-392-
8677.

MAGICIAN IS available to solve your RF
problem. Have Laboratory & Instrumenta-
tion up to 10GHz. Prototyping, Consulta-
tion, Tutoring. MINARET RADIO, John
Horvath, 2023 Gates Ave., Redondo
Beach, CA 90278. Ph: 310-318-3156.

CAD PCB DESIGN. Multilayer, SMT, Mil
Spec, Fine Line. PCB reverse engineer-
ing. Prototype & production fabrication.
CAT 501-967-4070, FAX: 501-967-8507.

PRINTED CIRCUIT boards from your art-
work. Prototypes and short runs. Reason-
able rates. Atlas Circuits, PO Box 892,
Lincolnton, NC 28093. 704-735-3943.

ELECTRONICS EXPERTISE available.
Call Les Orloff PhD (EE) for Design and
Development. Capabilities include Solid
State Circuitry, Embedded Systems,
ASIC design, Controls, RF Communica-
tions, DSP, Telecom and Computer Pro-
gramming. Active Systems Development
Lab, PO Box 1626, Huntington, NY 11743.
516-692-6329.

FRONTIER ELECTRONICS Rebuilds ca-
pacitorss, Twist-locs, Tubulars, any
canned capacitor, Flyer available free.
PO Box 218, LEHR, ND 58460. 701-378-
2341,

PROTOTYPE DESIGN and development,
embedded micro-controllers including
PIC, multi-layer PCBs, assembly lan-
guage programming, device replication,
packaging, from concept to completion,
high quality, great rates. Your “one-stop-
shopping” prototype solution. Micro-
Cosm, 2855 Masters Court, Pinckney, M|
313-878-3355.

PCB DESIGN CAD generated sche-
matic, artwork, SS, DS, multilayer to
32"x 32” 16 layers, analog-digital de-
sign assistance, prototype and manu-
facturing services. Reasonable rates,
fast delivery. Call for immediate
quote. RTR, Inc., 410-343-2013.

CUSTOM COMPUTER & microprocessor
software & hardware. Program in C,
BASIC, FORTH, FORTRAN, etc. Design
interfaces to telephones, lights, alarms,
relays, motors, etc. 212-479-7805.

CBTV REPAIR: We specialize in all cable
TV converters; as low as: $19. Give us g
call: 405-634-3338.

ATTENTION: PRODUCT DEVELOPERS,
Turn your ideas into reality. Innovative
offers complete electronics engineering
services. We specialize in microcontrol
ler hardware/software including the Pic
16¢5x. We also offer reverse engineering
schematic capture and PCB design. Cal
for your FREE confidential evaluation
Innovative Electronics, Inc., 810-486-662¢
or 810-486-4892 FAX.
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The dealers listed below carry the latest issue of Nuts & Volts, for your convenience.

Alabama Radio

8907 Alabama Highway 9
Anniston 36201
Little Professor Book Center
2717 18th Street
Birmingham 35209
ARIZONA

Electronic Materials &
Computers — Phoenix
3102 W. Thomas Rd. #902
Phoenix 85017

Lynnironics
3415 W. Glendale Ave. #4
Phoenix 85051

M Sales, Inc.

1842 West Grant Road

Tucson 85745

TRI-TEK

9014 N. 23rd Ave. #11
85021

Wholesale Satellite
706 E. Fort Lowell Road
Tucson 85719

CALIFORNIA
A & A Engineering
2521 W. La Paima #K
Anaheim 92801

ABC Electronics
1210 S. Garey Avenue
Pomona 91766

Ablefronics

9155 Archibaid Ave Unit E
Cucamonga 91730

All Elecfronics

905 S. Vermont Avenue
Los 90006

All Electronics

14928 Oxnard Street

Van Nuys 91411

Alltronics

2300-D Zanker Road

San Jose 95131

Books Etc.

20581 Crawford Dr.
Sunnyvale 94087

Califomia Compu-Books
3805 Ocean View Boulevard
Montrose 91020
Collins Computer Innovations
6274 Adobe Road
Twenty-Nine Palms 92277

Communications
426 W. Taft Avenue
Orange 92667

Computer Disk Service
3537 Oid Conejo Road #115
Newbury Park 91320
Computing T

251 Balsam Street
Ridgecrest 93555
Cormporate Systems Center
1294 Hammerwood Avenue
Sunnyvale 94089

Darcell
4910 Santa Anita
El Monte 91732

Electronic Material industries
10153 Riverside Drive #194
Toluca Lake 91602

Ford Electronics

8431 Commonwealth Avenue
Buena Park 90621

Hi-Fi Doctor
1814 E. Ball Road
Anaheim 92805

HSC Electronic Supply
of Sacramento
4837 Amber Lane
Sacramento 95841
HSC Electronic Supply
of Santa Clara
3500 Ryder Street
Santa Clara 95051
HSC Electronic Supply
of Santa Rosa
6819 Redwood Drive
Cotati 94931
Murphy's Electronic & Industrial
Surplus Warehouse
401 N. Johnson Avenue
El Cajon 92020
Technical Books
1033 N. Sycamore Avenue
Los Angeles 90038
Orvac E

lectronics
1645 E. Orangethorpe Avenue
Fullerton 92631

Pace Electronics
4680-J Los Angeles Avenue
Simi Valley 93063

Panaxis
3460 Skycrest

Pioneer TV

8895 Laurel Canyon Boulevard
Sun Valley 91352

R&D Electronic Supply

100 E. Orangethorpe Avenue
Anaheim 92801

Roger’s System Specialist
21021-504 Soledad Canyon Road
Santa Clarita 91351

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

Video Elecironics

3829 University Avenue

San Diego 92105
Wheeler's CB

40095 Forest Road

Big Bear Lake 92315
CANADA

Com-West Radio Systems Lid.
8179 Main Street
Vancouver, BC V5X 312

RP

2113 W. 4th Avenue
Vancouver, BC V6K IN7
COLORADO
Fistell's Micro Electronics
7023 E. Colfax

Denver 80220

Iinternational Tesla Society
2220 E. Bijou Street
Colorado Springs 80909
Westem 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
1502 S. State Road 7
Hollywood 33023
ANI Specialties
1581 Gretchen Avenue
Lehigh Acres 33971
Clarks Out of Town News
303 S. Andrews Avenue
Fort Lauderdale 33301
Intemnational Radio &
Computers, Inc.
3804 South U.S. 1
Fort Pierce 34982

.T. Communication
579 NE 44th Avenue
Ocala 32671
Mike's Electronic Distributing Co.
1001 NW 52 Street
Fort Lauderdale 33309
Pavilion Bookstore
857 Vanderbilt Beach Road
Naples 33963
Skycraft Parts & Surplus, Inc.
2245 W. Fairbanks
Winter Park 32789

Tinker's Wi
3207 13th Street
Saint Cloud 34769

Omar Electronics
2130 Highway 81 SW
Loganville 30249

Electrocom
846 6th Avenue South, Suite D
Payette 83661

RJM Elecironics, Inc.
7544 Lemhi Street #2
Boise 83709

The Current Source
5159 Glenwood
Boise 83714

Brice's

7399 N. Shadeland Ave. #152
Indianapolis 46250

New Horizons
Comer of SR 26 & SR 55

Pine Village 47975

SHF Microwave Parts

7102 West 500 South

La Porte 46350

Revcom
1104 S. Main
Scoft City 67871
KENTUCKY
World Plus
212 Pike Street
Covington 41011
MARYLAND
Radio Center
8576 Laureldale Drive
Laurel 20707

MASSACHUSETTS
Elecfronics

Eastbridge

49 Cedar Street

East Bridgewater 02333
Lux Et Veritas

224 Main Street
Rowley 01969
MICHIGAN

Family Electronics

111 East Superior Street
Alma 48801

Hal-Tronix, Inc.

12671 Dix-Toledo Highway
Southgate 48195

Littie Professors Book Center
22174 Michigan Avenue
Dearbomn 48124
Purchase Radio Supply, Inc.
327 East Hoover Avenue
Ann Arbor 48104

MINNESOTA

Sateliite City
2663 County Road |
Moundsview 55112

Accurate Instruments
3123 Weatherford Road
Independence 64055

Stewart & Associates

244 Mid River Center #200
St. Peters 63376
NEBRASKA

Ladd Electronics Co.

111 N. 41st Street

Omaha 68131

NEVADA

Less Buster's Electronics

Broad Acres Mall

2930 N. Las Vegas Bivd. #VSTG-22
North Las Vegas 89030

Radio World

1656 Nevada Highway

Boulder City 89005

NEW HAMPSHIRE
Cahill Electronics

160 Main Street

Kingston Plaza

Kingston 03848

NEW JERSEY

JR Tech Systems

1309 Route 71
Belmar 07719

Consumertronics
2011 Crescent Drive
Alamogordo 88310
Vonns Electronics Co.
1306 East Madrid

Las Cruces 88001

NEW YORK

All Phase Video Security, Inc.
70 Cain Drive

Brentwood 11717
:;ao-vm Exchange

Associates
402 Craig Street
North Syracuse 13208
GS&E
182 Avenue D
Rochester 14621
Hirsch Sales Co.
219 Cadlifornia Drive
Amherst 14221

17 Charles Street
Binghamton 13905

Tony's Equipment

10065 Morley Road

North Collins 14111
NORTH CAROLINA
North State Tech Services
4608-M Industry Lane
Durham 27713

Bigelow Electronics
186 E. Jefferson Street
Bluffton 45817

Compustuff
2751 Medina Road

r
611 S. Main Street
Miamisburg 45342
Computers & Engineering
519 Bailey Street
Hamilton 45011

Digital One
7601 Mentor Avenue
Mentor 44060

Footsteps

4925 Jackman Road Store #58
Toledo 43613

Hosfelt Electronics, Inc.
2700 Sunset Boulevard
Steubenville 43952

Leo's Book Shop

330 North Superior Street
Toledo 43604
Mendelson Electronics
340 E. 1st Street

Dayton 45402

Mike's Surplus Stuff

132Y% E. 3rd Street
Dayton 45402

Powermaxx, Inc.
1587 U.S. Route 68 North

Xenia 45385

The Electronics Exchange, Inc.
547 McKinley
Akron 44311

OREGON

News & Smokes

2295 W. Main Street
Medford 97501

News & Smokes #8

259-C Barnett Road
Medford 97501

Norvac Electronics

7940 SW Nimbus Ave. Bldg. 8
Beaverton 97005

Porfiand Radio Supply

234 SE Grand Avenue
Portland 97214

Powell's Technical Bookstore
33 NW Park

Portiand 97209
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PENNSYLVANIA
Asher Technology Services
69 Gingerbread Lane
East Stroudsburg 18301
Business & Computer

Bookstores, Inc.
213 N. Easton Road
Willow Grove 19090
2997-F Cape Hom Road
Red Lion 17356
Shop N Drive
3050 Canby Street
Harrisburg 17103

Al
RD 1 Box 337
Hunlock Creek 18621

Marval Security Equipment
Calle 6 #13, Ext. San Agustin
Rio Piedras 00926
SOUTH CAROLINA
555 Electronics

5646 Farrow Road
Columbia 29203

ASA

4551 Hwy. 17 Bypass South
Myrtle Beach 29577
Discount Software

Route 1 Box 195 Highway 6
Cross 29461

R&D Associates
514%; West Avenue

North Augusta 29841

TENNESSEE
GBC Electionics

125 Birch Street
Blountville 37617

TEXAS

Tanner Electronics
1301 W. Beltiine #105
Carroliton 75006
Tucker Surplus Store
1805 Reserve Street
Garland 75042

UTAH

Omega Electronics
1500 North 150 West
Provo 84604

VIRGINIA

Electronic Equipment Bank
516 Mill Street

Vienna 22180

1045 Edom Road
Harrisonburg 22801

Satellite Headquarters

9310 Timberiake Road
Lynchburg 24502
WASHINGTON
A-B-C Communications, Inc.
17550 15th Avenue NE
Seattle 98155

Amateur Radio Supply Co.
5963 Corson Avenue S. #140
Seattle 98108

Superironix

18650 68th Avenue South
Kent 98032

WEST VIRGINIA
1BIM-Colorsat

Route 1 Box 113
Morgantown 26505
WISCONSIN
Amateur Electronic Supply, Inc.
5710 W. Good Hope Road
Milwaukee 53223
Cudahy News &

Hobby Center, Inc.

4758 Packard Avenue
Cudahy 53110

E.H. Yost & Co.

2211-D Parview Road
Middieton 53562

Rich's Surplus

Route 2 Highway H North
Stanley 54768-9418
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How ultrasonic power can safely deter
unwelcome animals from your yard. ..

Yard Gard creates a wall of silent noise that drives away annoying
dogs, cats and many wild animals without harming them.

by Charles Anton

e honest. Even if you're an animal

B lover, you don’t want strange animals
in your yard.

You know what I'm talking about... dogs

that dig holes and foul your lawn, cats that
trample your flowers

Ultrasonic Power. Yard Gard’s electronic
ultrasonic generator broadcasts powerful
“silent noise” that repels four-legged yard
pests, yet is generally unobtrusive to people.
Tones are harmless but animals find the

sounds so unpleasant

and sleep on your car.
If you live in a rural
area, you've probably
had trouble with un-
invited visitors like
raccoons,  possums,
rabbits, or armadillos.

Until now, there
weren’t many options.
After all, you wouldn’t
want to harm a stray
animal, and your ani-
mal control agency
may take days to re-
spond, if they ever do.

High-tech solution.

Fortunately, modern

technology has provid-

ed an answer: the new Gard deters
Yard Gard. It uses high pests wzth_
frequency sound waves iz:j:i S:On

to force unwanted ani- damage to the
mals to leave the area. L

Yard Gard elimi-
nates the need for
repellents, trapping or
physical attacks. Pests
learn to avoid the areas
Yard Gard protects.

as directed.

mmreness has mcreased the demand for

clean, non-lethal methods of pest control.
Safe and humane, Yard Gard is the mod-
ern solution for pest control.

Humane. Yard Gard causes no harm

to animals. By creating a wall of high
frequency sound, it forces them to leave
the area and create new habitual routes.
While the sound is very annoying to ani-
mals, it is virtually unobtrusive to people.

Nature friendly. Poisons and pesticides
can pollute soil and water sources. Yard

Non-toxic. Chemicals used to
eliminate pests can be dangerous to

humans or neighborhood pets. Yard
Gard poses no health risk when used

that they flee.

Why it works. Small
animals depend on their
acute hearing for sur-
vival. They can hear in
the 18 to 25.5 kilohertz
range which is beyond
the range of most hu-
mans. When critical
hearing frequencies are
disrupted by strong
pulses, animals feel
threatened and leave
the noisy area. Yard
Gard takes advantage of
this fact to protect your
yard from pests.

Break their habits.
Animals are creatures of
habit. They establish a
territory and generally
follow the same travel
routes. Yard Gard forces
animals to change their
patterns and establish
new ones. They soon
modify their habitual
routes to avoid Yard
Gard zones.
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Just plug it in. Are animals turning
Yard Gard’s trans- your yard into a zoo?
former plugs into
any standard house-
hold outlet. Elec-
tricity consumption
is very low and costs
only about 25¢ a
month to operate.

Yard Gard is de-
signed for outdoor
operation in all types
of weather. You can
use your Yard Gard
all year.

Mount your Yard
Gard on a wall, post,
or fence or place it on
a flat surface. Yard
Gard is essentially
maintenance-free
and requires only a
minimum of care.
Three settings.
Yard Gard has three
frequency settings.
At its lowest fre-
quency setting, one
Yard Gard covers an
oval area of approxi-
mately 4,000 square
feet the size of an

Do dogs like your
yard better than
their own?

Are rabbits eating
as much from your
garden as you are?

Do you have
problems with
unusual animals?

average city lot.

Additional units can

beadded to especial- ~ P© neighbarhood
cats think your gar-

ly large yards. den is a litter box?

Keep the birds.

Do you love to watch and feed birds in your
yard? If you have problems with cats chasing
birds away or killing them, Yard Gard is the
answer. Birds are not affected by the high fre-
quency sound waves. They can’t hear it, but
cats can’t stand it.

Risk-free offer. For a limited time, you can
get the new Yard Gard at the introductory
price of just $99. Call today to take advantage
of this special factory direct pricing. All
Comtrad products are backed by our “No
Questions Asked” money-back guarantee. If
you're not satisfied with the Yard Gard, sim-
ply return it within 30 days for a full refund.
Yard Gard is also backed by a two year man-
ufacturers warranty.

NIRRT ... ... 0.0 owith i ibiasta $99 s12s&H

Please mention promotional code 502-NV-1111.
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 add 4.5%
sales tax.) Or charge it to your credit card, enclose
your account number and expiration date

INDUSTRIES

2820 Waterford Lake Drive Suite 106
Midlothian, Virginia 23113



Descramblers

For Jerrold/GI Systems:
TUT-3G $39
TUT-Mini $317
Stealth 1000 $45
TNT $54

For Scientific Atlanta Systems:
M-80 $65
Stealth-80 $61

For Pioneer Systems:
P10+ $65

20 Piece Pricing
New
Converters
Panasonic TZ-PC 1453G2 S$75
Millenium 3 $59
Timeless Products w/PC $59

10 Piece Pricing

5 Brand New Combo Units
Replacements for:
SA-8580/8590 $185
All Pioneer Models $185
All Tocom Nodels $195

(inciuding wireless)

Jerrold BB-7 $200
Zenith PZ-PM $225
Zenith ST-1600 $219

20 Piece Pricing

Satisfac ion Guaran

Write in 104 on Reader Service Card. Nuts & Volts Magazine/March 1995 133



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

Laser Pointer
only $49.95

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/1X800/
LQ500/L.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/L.Q860, 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 pans
$15.00, narrow pens $14.00.

Metrologic's pen-sized
laser pointer is the perfect
tool for business presen-

HARD-TO-GET tations or educational
PRINTER experiments.
RIBBONS (AAA batteries included).

Gorilla Banana, Commodore 1525 $8.00; Adam
Coleco $12.00; TI-850/855 $6.00; Centronics 700
2Zip 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

Juanita Way, Placentia, CA 92
714-528-9822 ==

800-377-2023
i 714-993-6216

« Laser education kit for
$20.00.

Call now to order!

Add $5.50 shipping plus state
sales tax (NJ, CA, TX, GA, & IL)

1-800-ID-METRO

Metrologic Instruments, Inc.
Coles Rd. at Rte. 42, Blackwood, NJ 08012

Write in 100 on Reader Service Card. Write in 101 on Reader Service Card.

add FIREPOWER to anything!

AMAZING NEW ELECTRONIC GUN
has only one moving part - the projectile!
Imagine the possibilities!

Thn umplo silent, and inexpen-
gﬂmmodlymil-
hack and can be
bmlt in as Imloas 30 minutes. The
can be used to
build a sil

e mﬁ“:mmsoz

OvderlGG

P.O. Box 3079, Dept. NV
Send orders with check or M.O.to:  Sparks, NV 89432-3079

VISA & MC Accepted or Call (702) 322-6876

Home Automation and 3-D Stereogram Generator
Security System for 3-D Mosaics

The inexpensive but powerful home | You've seen them in shopping malls and
automation system you san buuld novelty stores, groups of people huddied
yourself. Uses an in C/ |around a picture which looks like a mosaic
lays. | AT compatible to SENS events and pattern of dots! Yet if you stare at these

1 thenA egnlrol Ilghts appliances, heat- paneme in the rij ﬁeht way, a dramatic 3-D

and more! Inter- r:cfumcomutol

parts for a complete alarm | faces to common X10 modules and | lets you create and print these patterns

system. Chip and ap| ||ca- has Relay closures too. Most parts | yourself with your PC computeri The possi-

t»onnoteon g1500 available at Radio Shack. Plansand |bilities are ond ke
Canada software only $20.00 ($25.00 Canada |some money tool

Order #ACPIC and Mexico). Order #INTROL1. ($25.00 Canada and Mexico) Orde

This amazing program
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CABLE TV EQUIPMENT

Write in 102 on Reader Service Card.

[#200 REPAIRS — SERVICES cont. ]

PRODUCTI/CIRCUIT development availa-
ble. 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.
Ambherst, Satellite Beach, FL 32937. 407-
773-5633.

(E)JEPROM PROGRAMMING done quick-
ly and economically. One day turn
around typical. Simple copy $2.50 per
device. Also prototyping, design, and
consulting services available. Call or
send SASE to Luzer Electronics, 4023
North Bayberry, Wichita, KS 67226. 316-
687-4759.

T

m:.u nr*i;p

== g ‘tqyﬁ
"t o-r\ UK WAt

PCB FABRICATION, PROTOTYPE and
PRODUCTION, 1 or 2 sided, Multilayer,
SMT. CAD LAYOUT from Schematic or
Sample PCB. CAD Generated Schema-
tics, pen plotting to D Size. LASER
PHOTOPLOTTING CAT, 501-967-4070.

APPLE REPAIRS! Depot service on pow-
er supplies, CPUs, drives, monitors, key-
boards, etc. Flat rate for lle or lic $49. ligs
$75 (includes return COD shipping). Call
for RMA. 215-443-5700, 9-5 daily (Eastern).

AFFORDABLE HP power sensor repair!
For example most HP8481As repaired for
$195. Call or write for information and
pricing. Willamette RF, Inc, PO Box 1599,
Corvallis, OR 97339. Phone 503-754-7226,
FAX 503-753-4629.

LOGIC DESIGN: PAL, PLA, PLD, FPLA,
AMD, Xilinx, Actel, Lattice, Tl. Micropro-
cessor controller design: 6502, 6805,
68HCO08, 68HC11, 8051, 80186. Switching
power supplies. A/D converters. Soft-
ware: Assembly, Basic, C/C + +. Custom
Controls & Design, Inc., Box 478, Davis,
CA 95617. 916-753-5485.

GAL/MICROCONTROLLER DATA RECO-
VERY. We can extract the *EXACT* GAL
fuse map or microcontroller contents
from your *SECURED* device. This ser-
vice is available for all GALS (GAL6001
extraction will be offered starting in May),
all Motorola 28 and 40 pin microcontrol-
lers (including pin-damaged and original
OEM masked devices), and most Zilog
and Intel microcontrollers. Please call for
information on support for other devices.
OVERNIGHT SERVICE. Saur Electronics,
1992 Commerce Street #221, Yorktown
Heights, NY 10598. 500-288-2888.

PINBALL MACHINES! Books, maga-
zines, manuals, diagrams, supplies,
parts. Send $2 for catalog Now to: Marco
Specialties, Inc., 5290 Platt Springs Rd.,
Lexington, SC 29073-9252. Call 803-957-
5500, FAX: 803-957-6974.

FRONTIER ELECTRONICS Rebuilds ca-
pacitorss, Twist-locs, Tubulars, any
canned capacitor, Flyer available free.
PO Box 218, LEHR, ND 58460. 701-378-
2341.

QUALITY ELECTRONICS Engineering
firm specializing in home automation &
large run circuit board design seeks
contracts. Able to engineer your ideas for
electronic devices from conception thru
manufacture. Call or FAX to 615-436-
5189.

HAVE YOU lost your master file for a
PAL, GAL, or Microcontroller, we can
held. If you have a secured chip we can
read out your program and provide you
with an unsecured master ship and files
on disk. Pricing is quoted per project. We
can also update any old design or lower
total chip count on your circuit board. We
also make and sell custom readers.
Please call us with your Gal 6001 or 6002
needs. Call 1-703-764-5361 and leave a
message with your needs, or write to:
Advanced Circuit Designs, Inc. 5765-F
Burke Centre Parkway, Suite 317, Burke,
VA 22015.

MEMORY DEVICES PROGRAMMED. We
will duplicate your ICs for $2.00 each.
EEPROMS, MICROs, etc. We carry a
complete inventory of hard-to-find ICs
Satisfaction guaranteed. Custom pro-
gramming services available. 10 years
experience. M/C, Visa, Discover, Mes-
sage/FAX 501-223-9406. Software, Inc.,
Box 23016, Little Rock, AZ 72221.

ATTENTION: PRODUCT DEVELOPERS.
Turn your ideas into reality. Innovative
offers complete electronics engineering
services. We specialize in microcontrol-
ler hardware/software including the Pic
16c5x. We also offer reverse engineering,
schematic capture and PCB design. Call
for your FREE confidential evaluation.
Innovative Electronics, Inc., 810-486-6625
or 810-486-4892 FAX

PRODUCT DESIGN & DEVELOPMENT.
Communications Specialists. RF to mi-
crowave. Completely equipped labora-
tory. PC board design and low cost
production off-shore. Product exploration
services. RUBYTRON 1-800-538-6366.

CPM DATA files converted to DOS. 173
CPM formats reaable. Your originals re-
turned unaltered. SASE for information.
Arman Publishing, Box 785, Ormond
Beach, F| 32175. 904-673-5576, FAX: 904-
673-6560.




Continued from page 103

netic locks that require 1,300 pounds

of pressure to open them, preventing

the perpetrator from running out of
the store.

Waliter A. Smith

San Francisco, CA

ANSWER TO #29519 - FEB 1995
To convert the printer, you will
need to purchase a serial to parallel
converter, about $25.00, and a line
analyzer, about $10.00. Put the line
analyzer on the printer and perform
the selftest. Find out which are TX,
DTR, CTS, and ground. Make a cable
and on the converter, set the dip
switches to set, the serial side to 7,
one and even. You will have to experi-
ment with the baud rates. Another
option is just to plug the printer into a
COM port of your computer and pro-
gram your printer output to that COM
port you are using. You don't HAVE to
use LPT-1.
Walter A. Smith
San Francisco, CA

ANSWER TO #2951 - FEB 1995
No Paul, you cannot get your CD
player to record. Players use a low-
power laser diode and triple beam
splitter to track and read information
on the disk. Newer writeable CDs, the
CD/R machines use a combination of
technology to track and read (low
power) and burn (high power) the digi-
tal data onto a writeable media. This
has many requirements and many pit-
falls, the least of which is that the

entire DC must be formatted on a
computer prior to writing. Be it music
or data, all 760+ megabytes must be
assembled on a hard disk or equivalent
or larger size and tested. Any flaw in
the headers or markers will cause the
entire disk to be unusable, a waste of
a $23.00 media, not to mention a
great quantity of frustration.

However, hope is on the horizon! A
company in California, Pinnacle Micro,
has announced a CD/R that does not
need to be “imaged.” It will do audio and
computer (ISO S660) CDs, and it looks
like a tape recorder to the attached
machine. The cost is about $1,900.00
plus those pesky $23.00 disks.

Looks like you'll be saving those
pennies.

Henry Hamarman
Lansdale, PA

ANS. TO #129410 - DEC 1994
Most tape drives that take DC300
tapes are called quarter inch drives
(QIC), because the magnetic tape in
the cartridge is a quarter of an inch
wide. The interface for these drives
are usually QIC or SCSI. Both inter-
faces are 50 contacts/pins at.the
drive. QIC usually uses card edge con-
nectors while SCSI uses IDC headers.
Most drives are manufactured by
WANGTEK, ARCHIVE, CALIPER,
CIPHER, and ALLOY to name a few.
Some of the older drives that use
DC300 tapes and work off of your flop-
py connector only work in PC/XTs or
slow ATs, these usually have 34 con-
tacts on the tape drive just like their

smaller cousins that use DC2000 or
DC2120 mini cartridges.

Interface cards are still available
for QIC interface drives. These are
very fine drives for back-ups of any
drive on a DOS machine including back-
ing up A and B (all of your floppies)
onto tape. | can also access my CD-
ROM on EX\>, as of now | have not
tried backing up my CD-ROM. You also
need back-up software and there are
three | recommend: 1) SYTOS PLUS
ver 1.42. 2) SYTOS PLUS ver 1.42
and finally, last but not least. 3) SYTOS
PLUS ver 1.42.

The hardware interface (controller
card) is usually QIC24 (from the card
to the drive). The software interface is
usually QIC36 or QICO2 for drives
(DC300/DCBO0 carts) up to 60
megs, 120 with data compression.
The QIC36 or QICO2 cards tend to be
proprietary, except for ARCHIVE's. The
QIC 36 cards have the WANGTEK
name on them and are a full-length
card. | have payed as little as five
bucks for a card or drive. So, even if
your drive is proprietary you are on the
right track. Go to swap meets/used
computer stores. These are good
sources for used tape drives.

Bill Jackson
Kensington, MD

ANSWER TO #29521 - FEB 1995
Because the new DSS TV service
converts all analog signals to digital
before uplinking to the satellite, getting
a bigger dish to increase signal
strength will do nothing for you in

respect to noise reduction. You will
notice if you gradually move your 18"
dish on and off the satellite, your pic-
ture will either be there, or totally dis-
appear without any degradation in the
picture or sound quality in the process.
This is one of the benefits of digital
vs. analog. Although at present, analog
has the ability to give you better pic-
ture quality due to the infinite number
of video levels and the wide bandwidth
gives you the highest resolution, ana-
log signals are susceptable to picture
degradation from terrestrial interfer-
ence, bad weather; and dish alignment
problems. Digital offers and extremely
clean, low noise picture regardless of
signal strength, provided the service is
being uplinked cleanly, and can fit into
a much narrower bandwidth due to
the art of compressing that data.
Todays compression techniques
allows us to place up to six channels
on one transponder that normally
accommodates a single broadcast
quality analog channel.
Kevin T Kaas
Hudson, WI

ANSWER TO #2952 - FEB 1995

The Epson 510 printer has a mul-
titude of options set by control switch-
es. Without looking at the user's man-
ual, it would appear that you have two
distinct problems.

The first is that the "page break” is
set. This may be called 'skip over per-
forations in your printer This makes
the printer; not the software, skip the
end of page and start a new page with-

STAR 6

ZENITH - ZF 1
ZENITH - ZF 2

5503 VIP (Compatible)
5507 (Compatible)

5507 MAP (Compatible)
PIO 5000 & 6000 Series

DPV-5XXX (Compatible)
STAR 7 - DPV-7XXX (Compatible)
STAR 7 - DPBB-7XXX (Compatible)
SA 8550 (Compatible)

SA 8570 (Compatible)

SA 8580 (Compatible)

SA 8590-11 (Compatible)

* WHOLESALE PRICES AVAILABLE *

1Pc

19.95
2995 | W
29.95 ml_l_l
29.95
39.95 i
39.95 >-|-L
39.95
1005 | ¥
19.95
19.95 Lll-J
19.95
39.95
49.95 0

1-800-841-0244

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
* BAY 5 GET 5 FREE APPLIES TO TEST MODULES ONLY *

STAR 7 - DPV-7XXX
STAR 7 - DPBB-7XXX
SA 8570 (Compatible)
SA 8580 (Compatible)
SA 8590 (Compatible)
5503-5507 (Compatible)
PIOSIXX .

PIO 61XX

PIO 63XX

PIO 67XX

ZENITH - ST-2601

1Pc
269.95
269.95
259.95
269.95
289.95
259.95
259.95
289.95
299.95
329.95

159.95

1 Year Guarantee with this AD signed and returned.

[ 1 YES, IAGREE ALL UNITS ARE TO BE USED OR RESOLD
IN COMPLIANCE WITH FEDERAL AND STATE LAWS.

Signature X

Write in 61 on Reader Service Card.
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out printing on the perforation. Turn it
off. Also be sure that the page length
set is equivalent to the paper length. In
english, this means that for an 11 inch
page, at 6 lines per inch, you should
have the page set for 66 lines! Be sure
to check that — if your printer is set to
skip, and the page is set for 66, you'll
have a conflict since the top and bot-
tom 1/2 inch are cut off leaving a 60
line page. (Common problem also wih
Okidata OL400 laser printer.)

As far as that annoying “hunt” for
the first ten lines again, a common
problem. Set your printer for uni-direc-
tional printing, not bi-directional. Bi will
make your printer “home” while the
buffer is filling — even if the computer
is telling it to print in one direction. You
may also have to check your interface
speed (| know you don't want to hear
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this). If your new computer is high
speed 486DX or a P5, the parallel
port may be high speed. Your Epson is
not. Set the port in your computer
CMOS to slow speed. Also check your
printer cable. It should be less than 12
feet and employ all the control lines, as
well as all the data lines. If in doubt, buy
a new good (not cheap) one.
Henry Hamarman
Lansdale, PA

ANSWER #2953 - FEB 1995

The typical 110 volt AC multisock-
et strip uses a neon bulb built into the
switch to let you know when the strip
is “on.” To understand why the neon
lamp may flicker, you must understand
why it lights in the first place.

Basically, a neon glow lamp is a
glass envelope from which air has

been removed and replaced by neon
gas. When the voltage on the elec-
trodes is zero, a few electrons and
positive ions are drifting around inside
the lamp. They come from the neon
gas which is partly ionized by energy
absorbed by outside light, cosmic rays,
or a radioactive substance put in the
lamp to produce partial ionization, so
that it will operate in a dark environ-
ment.

When the voltage between the
electrodes is increased, the positive
ions and the electrons are attracted
to the positive and negative elec-
trodes, respectively. A small current
flow begins. As the voltage is
increased, the electrons are acceler-
ated with such force that they collide
with other neon atoms, liberating addi-
tional electrons, which in turn, further

increase activity. At some threshold
voltage (called “firing" or “breakdown”
voltage) an avalanche effect causes
huge numbers of electrons and ions to
form, current suddenly soars, and the
ionized neon gas around the negative
electrode glows.

Once fired, the lamp will continue
to glow until the voltage falls below and
“extinguishing” voltage. In a DC circuit,
only one electrode glows; in a 60
Hertz AC circuit, both electrodes
appear to glow, since they change
polarity 60 times per second.

Since these lamps can conduct
high current, they will literally explode
unless a series resistor — typically
150,000 ohms with an NE-2 glow
lamp — is used. Different neon lamps
have different firing and extinguishing
voltages and safe current capacities.



Glow-lamp power strips typically
have the neon bulb and resistor built
into a switch with a red translucent
rocker knob. External light lowers the
firing voltage; darkness increases the
firing voltage. Also, as the lamp ages,
its firing voltage increases, sometimes
only allowing the bulb to glow on peak
voltage readings, so it flickers. With
the flood of cheap, imported power
strips, it is not uncommon for them to
use marginal lamps (without the
radioactive additive) that flicker in dark
places as they age.

Fred Blechman
West Hills, CA

ANSWER TO #2957 - FEB 1995

Dave left out a few details of his
requirements, like what is the supply
power source and how accurate and
regulated the 100 VDC needs to be,
but from the mention of a 555 Il
assume that he wants to operate it
from a low-voltage (battery). As to reg-
ulation, I'll have to make some assump-
tions.

Firstly, 100 volts at 30 mA. is 3
watts. On a home brew project you'd
be lucky to get 50% efficiency, mean-
ing the 555 would have to switch 6
watts, or .5 amps at 12 volts or 1 amp
at 6 volts to generate the power you
need. This is a little more that the
average 555 can handle. You may be
better off trying some other options.

My first suggestion, assuming
that the output does not have to be
well regulated, would be to try to mod-
ify an existing device readily available
from electronics suppliers. Sources
like All Electronics, Electronic
Goldmine, Marlin P. Jones, etc., have
several items that may work well.
Some examples:

1) Power converter for Vacuum
Flourescent Displays — these convert-
ers typically convert 3 to 12 volts DC
to 60 to 100 volts AC to drive the dis-
plays. They put out AC, but some
diodes and filter capacitors could fix
that. (Il assume that if your know
about using the 555 you can figure out
how to rectify AC.) These converters
are small and cheap, usually less than
$5.00.

2) Zenon flash tube circuits — as
used for camera electronic flashes or
fire alarm strobe lights. Again they
take low voltage DC (3-24 volts), but
the output is more like 200-300 volts
DC. You could lower the output with a
voltage divider or perhaps by operat-
ing the circuit from lower than normal
voltage. These are cheap too, I've seen
camera flash units for $3.49 (Marlin
Jones 407- 848-82386).

3) Flourescent lantern drivers —
these convert battery power to drive 6
watt flourescent tubes in camping
lights. Electronic Goldmine has a kit for
$23.00, but you could buy a cheap
“Multifunction Flourescent Emergency
Light” (like for a car) at Wal-Mart or K-
Mart for less than $10.00. These
guys will have a small circuit board
inside that will put out around 100-
120 volts AC to operate the floures-
cent tube. Again, a little diode and
capacitor work will get you going. If you
need good regulation, | would suggest
using a linear technology device, part
number LT1072. This is a switch-
mode regulator that is very easy to
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use. It comes as a 5-pin TO-220 pack-
age that can be configured with a few
external parts to make a wide assort-
ment of voltage converters. It's avail-
able from Digi-Key (1-800-344-4538)
for $4.00. If you ask for the application
sheet you will find it has a circuit
design to generate 100 VDC at
75 mA.

Robert Baust

Loganville, GA

ANSWER TO #29511 - FEB 1995
There are some types of Single
Station detectors (as they're called in
the business), that have provisions for
cascade wiring, where one detector
can activate the sounders in the rest
of the units, but you probably do not
have that type. They are not that com-
mon and are usually 120 VAC pow-
ered, anyway. But | do have a few sug-
gestions on how to connect your bat-
tery powered smoke detectors to the
fire alarm loop of your control panel.
Here are a few ways it might be done:
1) If the smoke detector has an
“escape light” or mechanical buzzer-
type sounder, you can probably con-
nect a low-current relay in parallel with

the light or sounder, and then connect
the relay contacts to your NO alarm
loop. Radio Shack used to have a six-
volt relay that only required 12 mil-
liamps to operate, which would work
fine. This will not work if the detector
has a piezo-type sounder, as these are
driven by AC not DC. Another problem
is that you will get a false alarm when
the battery goes low and the sounder
chirps.

2) If a piezo sounder is used, try
connecting a PNP power transistor in
series with the positive battery lead.
Most general purpose TO-3 types will
handle this job. Connect the emitter to
the battery positive and the base to
the smoke detector The small non-
alarm operating current will not be
enough to bias the transistor on, but
when the detector trips and draws a
couple hundred milliamps, the transis-
tor will turn on and positive voltage will
be present at the collector lead to trip
a relay. This will have the same false
alarm problem as option 1.

3) If the smoke detector has an
LED indicator, use an opto-coupler
(such as MCT-2), wired in series with
the LED. Hook the input of the opto

(pins 1 and 2) in series with the LED. If
the LED stops blinking, try reversing
the connection. Connect the emitter-
collector output (pins 4 and 5) to the
alarm loop, making sure the emitter
(pin 4) is on the negative side of the
circuit. Typical fire alarm circuits have
a delay of about half a second built in,
so the normal flashing of the LED
should not trip the alarm, but when the
LED lights steady (alarm condition) it
should activate your fire system. This
hook-up has the advantage that it will
not false alarm when the battery goes
low.

Robert Baust

Loganville, GA

ANSWER TO #29523 - FEB 1995
Vibrating pagers “buzz” by spin-
ning up a motor with an eccentric
weight on its shaft. The easiest way to
add this feature to your own project is
to salvage the vibrator from a junked
pager. you can accomplish the same
trick by attaching any kind of off-center
weight to a small DC motor, but the
resulting package won't be as small as

one made by a pager manufacturer.
Bob Scott
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It's not a matter of IF you are going to need
some sort of parts replacement or repair for
your laser printer — it's a matter of WHEN.
Sooner or later you'll need a new toner car-
tridge, or a new photoconductor drum, or
both. In most cases, for most laser printers,
the toner and drum come in the same replace-
ment assembly. However, it is very common
for a separate drum assembly and the toner
cartridge to be used instead of a combined

umnit.

In any case, many different problems can
occur in these complex printers, and repairs
can be expensive if you simply have major
assemblies replaced. Most authorized repair
dealers will be happy to provide this service.
However, there are alternatives of which you

may not be aware. Read on . . .

"You need a new drum assembly. That's
$289.00 plus postage and sales tax."

"What!" | exclaimed. "Are you sure? Is that
what's wrong with my printer?"

"Yes," replied the local authorized dealer. "No
doubt about it. Get a new drum assembly — you
can install it yourself — and your problem will disap-
pear.”

Hmmmmm. | thought about it. | don't give in
that easy. The dealer was actually correct, but he
didn't tell me the whole story. What follows is the
rest of the story, and how | saved over $250.00 get-
ting my laser printer repaired.

To begin with, let me point out that my particu-
lar printer is not technically a laser printer, since it
does not use a laser beam. My OKIDATA OL400 is
actually an "LED Page Printer" that uses 2400 tiny
LEDs (light-emitting diodes) in a single line eight-
inches across (300 per inch) instead of a laser
beam. However, for all intents and purposes, it is
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compatible with an HPII Laserjet using
a somewhat different (and far simpler)
printing technology.

The OL400 uses toner and an organic
photoconductor coating (OPC) drum,
like all laser printers, but with a slight
difference. The toner is in a separate
cartridge that drops into a drum assem-
bly. This is becoming a common
arrangement, used by some Panasonic,
Brother, and other laser printers — per-
haps yours.

The drum assembly has the required
mechanism and gears to turn the drum
and feed the toner, a wiper blade to
clean the drum, and a reservoir for used
toner. The drum assembly ($289.00) is
supposed to be good for 12,000 to
15,000 copies, while the toner cartridge (about
$30.00) is good for about 2,500 copies. So it
should take about five toner cartridges before you
might need a new drum assembly.

WEell, | was recently only on my third toner car-
tridge when a blotched area about 3” wide and
about 1” high started printing near the top of each
FIRST page in a run, and ONLY the first page. The
blotch consisted of many closely-spaced vertical
lines.

All subsequent pages were normal, unless the
drum stopped in between. The drum would auto-
matically stop turning, going into an energy-saving
"sleep mode," whenever there was no new informa-
tion going into the printer memory for over a
minute. Then, when the next page was to be print-
ed, and the drum started again, the first page out
would have the blotch.

For text runs, I'd simply force a false "blank"
page (on which the blotch printed) before the first

RPN

text page. Annoying, but not disabling, and a waste
of paper. But when | tried to do a graphic dump,
the drum went into sleep mode waiting for the
page-memory to be completed before the drum
would start to turn — and the blotch ruined the
graphic print! That | could not live with, so | called
the local Okidata Service Center and that's when |
was told | needed a new drum assembly for
$289.00 plus shipping and tax.

But it didn't make sense to me. If the OPC
drum itself — the most expensive part of the drum
assembly — was bad, why were all sheets BEYOND
the first sheet printing perfectly?

| checked with some trade magazines (see
sidebars) and found the OPC drum alone (not the
whole drum assembly) was being sold for $69.00.
This sounded to me like the drum alone could be
replaced, if necessary. Hmmmmm.

| pulled the drum assembly from my OL400 (it
just lifts out after pressing a couple of pushbuttons)
and looked it over. It looks similar to photocopy
and laser cartridges that have both the drum and
toner in one assembly. Having used recycled pho-
tocopy machine toner cartridges for years (and also
having written articles about the process), | knew
just from looking at it that this OL400 drum assem-
bly could be disassembled and parts replaced. |
also knew it would be foolhardy for me to try to do
it myself, since special screws are used, and who
knows how many parts (gears, springs, etc.) there
are inside? But | also knew that opening toner car-
tridges — and replacing toner — and sometimes
OPC drums - was a large and growing industry sup-
ported by at least two magazines (see sidebars).

| called Renee and Larry at Laser Cartridge
Services in Northridge , CA (818-349-8243) since
they had always provided me with good service for
recycled toner cartridges for my Canon photocopy



machines. They took these kind of things apart as a regular part of their busi-
ness. Also, they now offer laser printer cleaning, maintenance, and repair.
Renee explained that they did not service Okidata OL400s, had never been
asked, and saw it as too small a market for their operation.

My next step was going to be to contact those selling replacement drums,
reasoning that they must also provide a drum replacement service. However,
before | got to look any further, | happened to mention my dilemma to Mel
Marcus, a computer-guru friend who had been using laser printers for years. |
told him | hated to spend about $300.00 for a whole new drum assembly when
it seemed that perhaps only the drum itself could be replaced (if that was the
problem) at a much lower cost.

He told me he recently had a "fuser assembly" problem with his Hewlett
Packard laser printer and he found, using the local phone book yellow pages, a
Woodland Hills, CA laser printer repair source: Laser Printer Basics (800-748-
5632 or 818-346-1064). He said Jack C. Kern, the owner, fixed his machine
quickly and inexpensively, even picking up and delivering the printer. Mel sug-
gested | give him a call.

So | did. Jack, a former Hughes engineer, recently enlarged his cartridge
recycling business to include laser printer repair. He told me that from what |
described (and | also faxed him a copy of a bad page), he thought the only
thing wrong was a wiper blade in the drum assembly. He said if | brought him
my drum cartridge he would disassemble it and replace the wiper blade for
only $35.00! Furthermore, if that wasn't the problem, and an OPC drum was
actually needed, it would cost $125.00 (and the $35.00 to replace the wiper
blade would be applied to the $125.00 total).

How could | say no? The bottom line: He replaced the wiper blade
overnight for $35.00, the drum assembly was dropped into the OL400, and it
has worked perfectly ever since — with probably 7,000 more copies before |
need a new OPC drum!

Finding Local Repairs

The moral of the story is that manufacturers want to sell complete assem-
blies, but you might find local individual entrepreneurs that have learned how
to replace failed parts at a great saving. Since getting my drum assembly
repaired, I've found another local (Chatsworth, CA) source for toner, drums,
and repairs: Steven Burow, CARTRICHARGE, at 818-888-0006. He offers a
complete recycled Okidata OL400 drum assembly for only $89.95 — almost
$200.00 less than a new one!

Repairing laser printers has become a new specialized business. Look
under "Computer Repairs" in the yellow pages of the phone book for someone
that advertises "laser printer repairs." See the sidebars about two magazines that
could lead you to parts and repair facilities for your particular printer.

Or call Renee, Jack, or Steven. They offer toner, drum cartridges, and off-
site repairs for most laser printers by mail-order anywhere in the USA. You
could save yourself a bundle! NV

RECHARGER MAGAZINE (3340 Sunrise Ave., Suite 101, Las
Vegas, NV 89101. Phone: 702-438-5557, Fax: 702-438-4025) is an inde-
pendent publication serving the cartridge recycling industry and its associ-
ated suppliers. (Recycling is sometimes called "remanufacturing” or
"recharging"). It offers technical information on recycling various laser print-

_er and copier cartridges, laser printer maintenance and repair, ink-jet refill-
ing, and ribbon recycling.

This magazine is published monthly ($45.00 per year for a subscrip-
tion; call them for single issue price) and typically runs 130 glossy pages.

_Although basically aimed at recyclers, it offers a free referral service to help
end users locate a cartridge recycler in their area. The ads in the magazine
provide sources and information on toners, OPC drums, and other supplies
used by recyclers. Contacting these sources should lead you to those who
will provide the repairs you need.

Flash Magazine — The Premier Journal of Desktop
Publishing (Black Lightning Publishing, Inc., Riddle Pond Road, West
Topsham, VT 05086. Phone: 802-439-6462, Fax: 802-439-6463) is one of
the most interesting and readable "technical® publications I've seen. Its
small 5.25” x 8.5” pamphletsized 98-page format is printed on glossy
paper and has lots of color photos and artwork. It is published bimonthly
(six issues a year) for $15.00 a year prepaid, or $23.70 a year if billed. A
sample issue is $6.00 postpaid.

Aimed at the individual, rather than recyclers, Flash Magazine tells you
how to get the most from your printer with information useful to the aver-
age or expert laser printer user. How-to articles cover the range from main-
tenance and repair to printing techniques, common publishing projects,
and imaginative, creative ways to make the best use of your laser printer.
You'll find long in-depth articles peppered with helpful hints and tips from
small innovative companies and self-publishing authors — all sprinkled with
a good bit of humor and Yankee ingenuity.

Although the primary focus of this magazine is on desktop publishing
and iron-on transfer toners and supplies, each issue has several advertisers
that offer laser printer recycled products and repairs.

o

age

| PC HF Facsimile $99

PC HF Facsimile is a simple,
yet comprehensive short-wave
fax system for the IBM PC and
compatibles. 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 getting FAX is a
snap.

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.

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 all the popular
HF image transmission modes.

Call or write for our free catalog. Visa and Mastercard welcomed.

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672

Tel.(714) 498-5784 Fax.(714) 498-0568

Write in 99 on Reader Service Card.

WAWASEE ELECTRONICS

Professional and Hobbyist Radio Accessories

JB2002SW
WATTMETER/SWR BRIDGE

WATTMETER is a true peak-read-
ing type and has three ranges —
0-20, 0-200, 0-2000 watts and
covers all operating frequencies in
the 10-80 meter bands. The SWR
BRIDGE shows voltage standing
wave ratios of 1.5, 2 and 3.

COUNTER/WATTMETER/
SWR BRIDGE

3-in-1 instrument for professionals and
hobbyists. FREQUENCY COUNTER
has six digit, 1 to 50 MHz range
(typical), accuracy to 100 cycles.

5" LED readouts with seven-digit
capability. Peak-reading WATTMETER
has three switch-selected ranges - 0.20,
0-200, 0-2000 watts and covers all operating

JB1002FC/M frequencies in the 10-80 meter bands. The SWR BRIDGE
shows standing wave ratios of 1.5, 2 and 3. Designed to be
$1 89.95 left in transmission line of any base station: operates on 117

VAC, 4146"H x 9%8"W x T"L.

Call Today - (219) 457-3191

WAWASEE ELECTRONICS
P.O. Box 36  Syracruse. IN 46567
Phone (219) 457-3191 Fax (219) 457-7180

“Home of BLACK CAT Products” Made in the USA
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APRIL

CO - LONGMONT — LARCFEST. SPONSOR: Long-
mont ARC. LOCATION: Boulder County Fair-
grounds, Hover & Nelson Rds. HOURS: 8am-3pm.
ADMISSION: $4. TALK-IN: 147.27/87 146.52.
FEATURES: CB - EX - FP - F/R - RV-H. DEALER INFO:
Tables $8 + admission. CONTACT: Send SASE:
Randy Stevens, NONMD, 5280 Cypress Dr., Bould-
er CO 80303. 303-499-1106.

IN - COLUMBUS — Hamfest. SPONSOR: Columbus
ARC. LOCATION: Bartholomew County 4-H Fair-
ground, Family Arts Bldg., State Road 1 1. HOURS:
8am-2pm. ADMISSION: $3.50 adv., $4 door.
TALK-IN: 146.790/146.190. DEALER INFO: Tables:
8’ $6, 6" $4.50. Set-up: Fri. 6pm-10pm, Sat. 6am.
CONTACT: Marion Winterberg, WD9HTN, 11941
W. Sawmill Rd., Columbus IN 47201. 812-342-
4670.

MI - JACKSON — Computer Trade Show. LOCA-
TION: Jackson Catholic Middle School, 915 Coop-
er St., approx. 1 mi. S of I-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.

APRIL 2

IN - NOBLESVILLE — Noblesville Computer Fair.
LOCATION: Hamilton County Fairgrounds, off
SR37. CONTACT: Ben Yanto, AGI Computer Fairs.*

MI - FLINT — Computer Trade Show. LOCATION:
Holiday Inn, 5353 Gateway Centre, exit at Hill Rd.
from US-23 or I-475. HOURS: 10am-4pm. ADMIS-
SION: Adults $4; Seniors & students w/ID $3;
under 12 free w/adult. FEATURES: C - DP. CON-
TACT: Computers & You, 313-283-1754.

MI - NOVI — Great Lakes Computer Expo & Sale.
SPONSOR: Progressive Computer Productions. LO-
CATION: Sheraton-Oaks Hotel, 1-96 & Novi Rd.,
across from Twelve Oaks Shopping Center.
HOURS: 10am-4pm. ADMISSION: Adults $4, Seni-
ors/Students $3, under 12 free w/adult. FEATURES:
C-DP-FP-F/R-S. DEALERINFO: 8’ $35ea. 12’
$40 ea. CONTACT: Progressive Computer Produc-
tions, 23814 Michigan Ave., Ste 237, Dearborn Ml
48124. 313-425-9276.

OH - CLEVELAND — Compvter Manial SPONSOR:
National Computer Exposition. LOCATION: Holi-
day Inn/Strongsville, 1547 1 Royalton Rd. & Rt. 82
at I-71 Exit 231A. HOURS: 10am-4pm. ADMIS-
SION: $1 off w/ad, under 12 free. FEATURES: FP.
DEALER INFO: Setup 8am-10am. Sellouts are com-
mon, early booking advised. CONTACT: joe Bow-
en, 216-442-1776 or Ronald Nelson, FAX: 216-
292-7746. National Expo’s, Inc., 30799 Pinetree
Rd. #230, Cleveland OH 44124.

WI - MADISON — 23rd Annual Madison Swapfest.
SPONSOR: Madison Area Repeater Assoc. LOCA-
TION: Dane County Exposition Center Forum Bldg.
HOURS: 8am. ADMISSION: $4 adv., $5 door.
TALK-IN: 147.75/15. FEATURES: C - CB - E - FM -
F/R. DEALER INFO: Tables: $10 + admission. Adv.
only. CONTACT: MARA, POB 8890, Madison WI
53708-8890.

APRIL7-8

OK - LAWTON — Lawton - Ft. Sill ARC Hamfest.
SPONSOR: Lawton - Ft. Sill ARC. LOCATION: Great
Plains Coliseum. HOURS: Fri: 6:30pm-9pm; Sat:
8am-5pm. ADMISSION: $4 adv., $5 door. TALK-
IN: 146.91. FEATURES: C-CB-DP-E-EX-F-FM-
FP-F/R - H-S. DEALER INFO: Tables: $8 adv, $10
door. CONTACT: Bob Morford, 405-355-6120.

APRIL 8

N - FERGUS FALLS — 8th Annual ARRL Affiliated
Hamfest. SPONSOR: Lake Region ARC. LOCATION:
Ottertail County Fairgrounds, Hockey Arena, Hwy.
59 S. HOURS: 8am-3pm. TALK-IN: 146.040/
146.640. FEATURES: EX - F/R. CONTACT: Wm.
Morgan, Rt. 6 Box 43, Fergus Falls MN 56537.

MO - JOPLIN — JARC Hamfest '95. SPONSOR:
Joplin ARC. LOCATION: john Q. Hammons Conven-
tion Center, 3615 Rangeline. HOURS: 8am-3pm.
ADMISSION: $6, under 12 free. TALK-IN:

147.21 +. FEATURES: DP - EX. DEALER INFO:
Tables $7.50. Setup 6:30am-8am Northside. CON-
TACT: JARC, POB 2983, Joplin MO 64803. 417-
782-5848 evenings, or 417-673-837 | Andy Gab-
bert, KAOTUD.

OK - LAWTON — 49th Annual Hamfest. SPONSOR:
Lawton Ft. Sill ARC. LOCATION: Comanche County
Fairgrounds. HOURS: 8am-5pm. ADMISSION: $4
adv., $5 door. TALK-IN: 146.91/3 1. FEATURES: DP
-EX - F. DEALER INFO: Tables: $8 adv., $10 door.
CONTACT: Bob Morford, KASYED, 1415 NW 33rd
St., Lawton OK 73505. 405-355-6120.

WI - GREEN BAY — Swapfest. SPONSOR: Ashwall-
benon High School Tech Club & Brown County
ARES. LOCATION: Ashwallbenon High School,
2391 South Ridge Rd. HOURS: 8am- 1 2pm. ADMIS-
SION: $3 adv., $4 door. TALK-IN: 147.075 +.
FEATURES: C - EX - FM - FP - F/R - H. DEALER INFO:
Tables: Adv. 4’ $4, Door 4’ $5. Setup Fri. 7-10pm.
CONTACT: Chad Stiles, NOPAY, 2171 Barberry Ln.,
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Green Bay WI 54304, 414-494-2936. Lisa Kol-
busz, N9VJL, 520A Columbia Ave., Green Bay WI
54303, 414-497-1807.

APRIL9

IL - ROCKFORD — Electronics Expo & Hamfest '95.
SPONSOR: Rockford ARA. LOCATION: Rockford
Metro Centre, 300 EIm Street. HOURS: 8:00am-
1:30pm. ADMISSION: $5. FEATURES: C-CB-DP-E
-EX-FM-FP-F/R - H. DEALER INFO: Tables $10 &

$12.50, set up 5:00am only. CONTACT: RARA,

POB 8465, Rockford, IL 61126 or Wayne & Fay
Hansen, 815-397-6027.

MI - TROY — Computer Trade Show. LOCATION:
American Polish Cultural Center, 2975 E. Maple
Rd., (15 mi.), corner of Dequindre. 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,

OH - CLEVELAND — Compvter Manial SPONSOR:
National Computer Exposition. LOCATION: Holi-
day Inn/Hudson, 240 Hines Hill Rd., at I-80 Ohio
Tpk. Exit 12, 1/2 N. HOURS: 10am-4pm. ADMIS-
SION: $1 off w/ad, under 12 free. FEATURES: FP.
DEALER INFO: Setup 8am-9:45am. Sellouts are

[ early L king advised. CONTACT: joe
Bowen, 216-442-1776 or Ronald Nelson, FAX:
216-292-7746. National Expo's, Inc., 30799 Pine-
tree Rd. #230, Cleveland OH 44124.

APRIL 15

IN - INDIANAPOLIS — Indianapolis Computer Fair.
LOCATION: Quality Inn East, 3525 N. Shadeland
Ave. HOURS: 10am-3pm. ADMISSION: $4, under
12 free. FEATURES: C - DP. CONTACT: Ben Yanto,
AGI Computer Fairs.*

MI - GRAND RAPIDS — Computer Trade Show.
LOCATION: Holiday Inn Crown Plaza, 5700 28th
St. SE, E of 1-96 Exit #43. 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 — Compvter Manial SPONSOR:
National Computer Exposition. LOCATION: Rama-
da Inn/Southwyck, 2340 S. Reynolds Rd., Ohio
Tpk. 80/90 Exit 4 N. HOURS: 10am-4pm. ADMIS-
SION: $1 off w/ad, under 12 free. FEATURES: FP.
DEALER INFO: Setup 8am-9:45am. Sellouts are
common, early booking advised. CONTACT: joe
Bowen, 216-442-1776 or Ronald Nelson, FAX:
216-292-7746. National Expo's, Inc., 30799 Pine-
tree Rd. #230, Cleveland OH 44124.

APRIL 22

IL - KANKAKEE — Computer Expo. SPONSOR:
Kankakee River Valley Computer Users Group.
LOCATION: Kankakee County Fairgrounds.
HOURS: 9am-2pm. ADMISSION: $4, 10 & under
free. FEATURES: C - CB - E - FP - F/R. CONTACT:
KRVCUG 815-935-1605.

MI - BRIGHTON — Computer Trade Show. LOCA-
TION: Brighton High School, 7878 Brighton Rd.,
take Exit 145 off of I-96 S to Main St., turn right &
8o to 7th St., turn left at school. 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.

333-4650.

MI - SOUTHGATE — Computer Trade Show. LOCA-
TION: Southgate Civic Center, 14700 Dix-Toledo
Rd., bet. Northline & Eureka. 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.

OH - PERRYSBURG — CDE Computer Expo. LOCA-
TION: Perrysburg Holiday Inn, Interstate 75 @
State Rte 20. HOURS: 10am-4pm. DEALER INFO: 8
ft. tables $35, set up 8:30am-10:00am. CON-
TACT: CDE Computer Products, 635 Flanders Ave.,
Bowling Green, OH 43402-1520, or Dave 419-
352-9316.

APRIL 28

OH - DAYTON — Annual Banquet. SPONSOR:
Southwest Ohio Chapter of the Quarter Century
Wireless Assoc.. LOCATION: Alex’s Continental
Restaurant. HOURS: COD Bar @ 7pm; Banquet @
7:30pm. ADMISSION: $15. Reservation deadline
is April 26. CONTACT: Mail checks payable to:
Robert L. Dingle, Treas. Chapter 9; 1117 Big Hill
Rd., Kettering, OH 45429-1201.

APRIL 28-29-30

OH - DAYTON — 44th Annual Dayton Hamvention.
SPONSOR: Dayton Amateur Radio Association.
LOCATION: Hara Arena. ADMISSION: $12 adv.,
$15 door, good all 3 days. FEATURES: B-C-DP -E -
EX-F-FM-H. DEALER INFO: Flea Market: 3 spaces
max. (Must purchase admission ticket.) $35/space,
$70/2, $160/3. Electricity $40 per space. Covered
tent: $230 ea. Exhibit info: 513-276-6931, FAX
513-324-2159. Flea Market info: 513-276-6932.
CONTACT: General info: 513-276-6930.

APRIL 30

IL - ORLAND PARK — The Orland Park Computer
Show. LOCATION: Orland Park Civic Center, 147th
St & LaGrange Rd (Rt. 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 - ANN ARBOR — Great Lakes Computer Expo &
Sale. SPONSOR: Progressive Computer Produc-
tions. LOCATION: Holiday Inn, US-23 & Plymouth
Rd. HOURS: 10am-4pm. ADMISSION: Adults $4,
Seniors/Students $3, under 12 free w/adult. FEA-
TURES: C-DP-FP-F/R -S. DEALER INFO: 8" $35 ea.
12’ $40 ea. CONTACT: Progressive Computer
Productions, 23814 Michigan Ave., Ste 237,
Dearborn Ml 48124. 313-425-9276.

MI - MADISON HEIGHTS — Computer Trade Show.
LOCATION: UF8.CW Hall, 876 Horace Brown Dr., 1
blk. Eof I-75, 3 blks. S of 13 Mile Road. HOURS:
10am-4pm. ADMISSION: Adults $4; Seniors &
students w/ID $3; under 12 free w/adult. FEA-
TURES: C - DP. CONTACT: Computers & You,
313-283-1754.

MAY 6
AR - RUSSELLVILLE — ARRL Hamfest. SPONSOR:
Arkansas River Valley AR Foundation. CONTACT:
Jerry Wilkinson, WB4ICV, 544 Richland Circle,
Russellville AR 72801. 501-968-7257.

MI - WESTLAND — Great Lakes Computer Expo &
Sale. SPONSOR: Progressive Computer Produc-
tions. LOCATION: Wayne-Ford Civic League, 1645
Wayne Rd., 1 blk. S of Ford Rd. HOURS: |0am-
4pm. ADMISSION: Adults $4, Seniors/Students $3,
under 12 free w/adult. FEATURES: C - DP - FP - F/R -
S. DEALER INFO: 8' $35 ea. 12’ $40 ea. CONTACT:
Progressive Computer Productions, 238 14 Michi-
gan Ave., Ste 237, Dearborn M1 48124. 313-425-
9276.

IL - ARTHUR — 33rd Annual Hamfest. SPONSOR:
Mouitrie ARK. LOCATION: Moulitrie/Douglas Fair-
grounds. ADMISSION: $4, 14 & under free. TALK-
IN: 449.275/444.275 146.055/146.655. FEA-
TURES: EX - FM. DEALER INFO: Inside tables $8,
outside flea market setup free, indoor setup Sat.
12pm-4pm, Sun. 6am-8am. CONTACT: M. A.RK.,
POB 91, Lovington IL 61937. Or Ralph Zancha,
WC9V, 217-873-5287.

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.

IL - SULLIVAN — ARRL Hamfest. SPONSOR: Moul-
trie ARK. CONTACT: Ralph Zancha, WC9V, POB
91, Lovington IL 61937. 217-543-2178.

KY - LOUISVILLE — Computer Fair South. SPON-
SOR: MEKA Enterprises, Inc. LOCATION: Executive
West Hotel, I-65 & 264 Freedom Way at the
Fairgrounds. HOURS: 10am-3pm. CONTACT: Willi-
am |barra, Meka Enterprises, 2656 E. 2nd St.,
Bloomington IN47401.812-333-4484,FAX: 812-

TX - AMARILLO — ARRL Hamfest. SPONSOR:
Panhandle ARC. CONTACT: Guy Pigg, WZ5C, POB
3842, Amarillo TX 79116-3842. 806-372-8462.

MAY 6-7

TX - ABILENE — ARRL West Texas Section Conven-
tion & Hamfest. SPONSOR: Key City ARC. LOCA-
TION: Abilene Civic Center. HOURS: Sat: 8am-
S5pm; Sun: 9am-2pm. ADMISSION: $7 adv., $8
door. TALK-IN: 146.160/760. FEATURES: EX - FP.
DEALER INFO: Tables $5; set-up, Fri. 5/5 4pm-9pm,
Sat. 5/6 6am. CONTACT: Peg Richard KA4UPA,
1442 Lakeside Dr., Abilene, TX 79602, 915-672-
8889.

MAY 7

IN - INDIANAPOLIS — Indianapolis Computer Fair.
LOCATION: Celebrations. CONTACT: Ben Yanto,
AGI Computer Fairs.*

MN - BEMIDJI — Hamfest. SPONSOR: Paul Bunyon
ARC. LOCATION: Bemidji Eagles Club. HOURS:
8:00am-3:30pm. TALK-IN: 146.13/73. FEATURES:
CB - DP - EX - FM. CONTACT: Dave Peterson
NOQHL, 218-751-2314; George Welte NOWBU,
218-751-2931; to register for testing, Gurnee
Bridgeman WONT.

MAY 12-13

NE - SOUTH SIOUX CITY — Ham Connvention.
SPONSOR: lowa State Convention & Hamboree
#17. CONTACT: Dick Pitner, WOFZO, 2931 Pierce
St., Sioux City 1A 51104. 712-258-1520.

MAY 13

WI - MANITOWOC — Lakeshore Hamfest, Elec-
tronics & Computer Swapfest. SPONSOR: Mancord

Radio Club. LOCATION: Manitowoc County Expo.
HOURS: 8am-? ADMISSION: $2 adv., $3 door.
TALK-IN: 146.61-or 147.03 + . FEATURES: DP - EX
- F/R. DEALER INFO: Tables, $4 ea., electric outlets,
$5 ea., set up Fri. night until 10pm or early Sat.
morning. CONTACT: Glen 414-684-7096 or Red
414-684-9097.

MAY 15

IN - INDIANAPOLIS — Indianapolis Computer Fair.
LOCATION: Quality Inn East, 3525 N. Shadeland
Ave. HOURS: 10am-3pm. ADMISSION: $4, under
12 free. FEATURES: C - DP. CONTACT: Ben Yanto,
AGI Computer Fairs.*

IN - INDIANAPOLIS — Indianapolis Computer Fair.
LOCATION: Quality Inn East, 35th & Shadeland
Ave. CONTACT: Ben Yanto, AGI Computer Fairs.*

MI - WESTLAND — Great Lakes Computer Expo &
Sale. SPONSOR: Progressive Computer Produc-
tions. 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. DEALERINFO: 8’ $35 ea. 12’ $40 ea. CONTACT:
Progressive Computer Productions, 23814 Michi-
gan Ave., Ste 237, Dearborn M1 48124. 313-425-
9276.

MO - KANSAS CITY — Missouri State Convention.
SPONSOR: Missouri State Convention. CONTACT:
Chuck Miller, WAOKUH, 7000 NE 120th St., Kan-
sas City MO 64166. 816-781-7313.

TX - ARLINGTON — Calculator & Antique Instru-
ment Collector Convention. SPONSOR: Interna-
tional Assoc. of Calculator Collectors. LOCATION:
Arlington Convention Center; 10 minutes from
Dallas/Ft. Worth Airport. HOURS: 10am-4pm. AD-
MISSION: Free. DEALER INFO: 8 ft. tables $20.
CONTACT: Skip Solberg 817-467-0368, 717 Sals-
bury, Arlington, TX 76014.

MAY 20-21

NM - RUIDOSO — ARRL Hamfest. SPONSOR: Sierra
Blanca ARC. CONTACT: Gunnar Carlson, AE4W,
POB 4067, Ruidoso NM 88345. 505-525-2159.

OH - CINCINNATI — Cincinnati Computer Fair.
LOCATION: Cincinnati Gardens. HOURS: Sat.
10am-5pm, Sun. 10am-3pm. ADMISSION: $5.
Good both days. DEALER INFO: 10 x 10 profession-
al space w/backdrop & electricity 2 8’ draped
tables w/chair $200. 8 x 6 Flea market space w/8"
table $30, Elec. $5. CONTACT: 513-263-3378

MAY 21

IA - BURLINGTON — Valley Emergency Communi-
cations Assn. CONTACT: Chuck Gysi, N2DUP, POB
911, Burlington IA 52601-0911. 319-752-3000.

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
wi/this ad. FEATURES: AC - C - FP. CONTACT:
Computer Central, Jay B. Robinson, 708-940-
7547.

IL - PEOTONE — ARRL Hamfest. SPONSOR: Kanka-
kee Area Radio Society. CONTACT: Willis Bowser,
K9IFO, 1210 N. Riverside Dr., Momence IL 60954-
3452. 815-472-2079.

IN - WABASH — ARRL Hamfest. SPONSOR: Wa-
bash County ARC. CONTACT: Larry

Manning, N9AFI, 5199 E. State Rd. #218, LaFon-
taine IN 46940. 317-981-4735.

‘ MAY 26-27-28

OK - TULSA — Oklahoma State Convention.
SPONSOR: Oklahoma State Convention. CON-
TACT: Merlin Griffin, WB50OSM, 11671 E. 80th St.
N #BB, Owasso OK 74055. 918-272-3081.

MAY 27-28

WY - CASPER — ARRL Hamfest. SPONSOR: Casper
ARC. CONTACT: Steve Speir, N7JUO, 3511 Swan-
ton Ave., Casper WY 82609. 307-265-5675.

MAY 28

IL - ORLAND PARK — The Orland Park Computer
Show. LOCATION: Orland Park Civic Center, 147th
St & LaGrange Rd (Rt. 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

MARCH 4

AL - TUSCALOOSA — Hamfest. SPONSOR: Black
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Warrior Swapfest. CONTACT: Kelly Bruce
WDA4DAT, POB 032171, Tuscaloosa AL 35403.
205-339-7882.

NJ - ABSECON — “'Springfest ‘95" Hamfest. SPON-
SOR: Shore Points ARC. LOCATION: Holy Spirit
High School, on Rte 9 (about 3/4 mi. S of Rte 30).
HOURS: 9am-?. ADMISSION: $5, non-ham XYLs
and children free. TALK-IN: 146.385/.985 repeat-
er. FEATURES: EX - FM - FP - F/R - H - T. DEALER
INFO: Indoor tables: $7/8', reservations accepted,
setup 7am. Outdoor tailgating, weather permit-
ting: $5/painted parking space. First come, first
served, no reservations accepted. CONTACT:
SPARC, POB 142, Absecon NJ 08201.

MARCH 4-5

MA - WALTHAM — MarketPro Computer Show &
Sale. LOCATION: Hillcrest, 220 Bear Hill Rd.
HOURS: 9:30am-4pm. ADMISSION: $6, under 12
free. FEATURES: C. CONTACT: MarketPro Comput-
er Shows.*

MARCH 5

MA - NORTHAMPTON — 1 1th Annual MTARA
Amateur Radio Flea Market. SPONSOR: Mt. Tom
Amateur Repeater Assn. LOCATION: Smith Voca-
tional School, Rte 9. HOURS: 9am-?. ADMISSION:
$3, under 12 free. FEATURES: DP - F/R - T. DEALER
INFO: Vendor setup 8am. Tables $12 adv, $15
door, includes 1 admission. Tailgating $5 per
parking space, weather permitting, does not in-
clude admission. Vendor reservations:

Jim, KIMEA, 413-527-3199 eves before 2200
EST. CONTACT: Mt. Tom Amateur Repeater Assn,
Inc., 316 Main St., Easthampton MA 01027.

MA - TAUNTON — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCATION:
Taunton Holiday Inn, Exit 9 off 1-495, between Rte.
24 & 1-95. HOURS: 10am-3:30pm. ADMISSION:
$7, under 14 free w/adult. FEATURES: C. DEALER
INFO: Setup 8am. CONTACT: Northern Computer
Shows.*

MARCH 11

FL - LAKE WORTH — free Flea. SPONSOR: West
Palm Beach ARC. LOCATION: John Prince Park at
Mound Circle. HOURS: 8am-Zpm. ADMISSION:
Free. TALK-IN: 147.135 + 600 or 146.670 - 600.
FEATURES: FM - F/R - T. CONTACT: Marvin, KD2CK
@ KB4VOL. 407-683-2930.

N]J - PARSIPPANY — MarketPro Computer Show &
Sale. LOCATION: Parsippany Hilton. HOURS:
9:30am-4pm. ADMISSION: $6, under 12 free.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

VA - ANNANDALE — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: NOVA. HOURS:
9:30am-4:30pm. ADMISSION: $6. FEATURES: C -
FP. CONTACT: MarketPro, POB 41044, Bethesda
MD 20814. 301-530-2355.

MARCH 1 2

NC - CHARLOTTE — 1995 Charlotte Hamfest &
Computerfair. SPONSOR: Mecklenburg Amateur
Radio Society. LOCATION: Charlotte Merchandise
Mart, Liberty Hall. HOURS: Sat: 9am-5pm, Sun:
9am-2pm. TALK-IN: 144.69/145.29. FEATURES: C
-CB-DP-F-S. DEALER INFO: Ken Boyd, WA4ONZ,
Charlotte Hamfest, POB 221136, Charlotte NC
28222-1136. 704-377-8873.

NJ - PENNSAUKEN — Computer Show. LOCATION:
South Jersey Exxpo Center, off NJ Tpke. Exir #4 on
rt. 73. HOURS: 9:30am-4:30pm. FEATURES: C.
DEALER INFO: 500 + tables. CONTACT: KGP Com-
puter Show.*

PA - WILLOW GROVE — PC Dealer Showcase.
SPONSOR: StarWare. LOCATION: Willow Grove
Park Mall, Rt. 611 & 63. HOURS: Sat: 10am-
9:30pm, Sun: Noon-6pm. ADMISSION: Free. FEA-
TURES: C - FP. DEALER INFO: Tables $95 ea. per
day. CONTACT: StarWare, 610-584-8770.

MARCH 12

CT - BRISTON — Annual Hamfest Fleamarket.
SPONSOR: Insurance City Repeater Club, Inc.
LOCATION: Bristol Eastern High School, King St.
(Rte 229). HOURS: 9am-1pm, snow date March
19th. ADMISSION: $4. TALK-IN: 146.88, 224.80.
DEALER INFO: Tables $10 ea. For table reserva-
tions, send SASE to: Al Gerke, N1JWF, 63 N
Washington St., Apt 2, Plainville, CT 06062-1921
or call 203-747-1925. Amateur Radio Exams at
10am. Send SASE to ICRC, POB 165, Pleasant
Valley, CT 06063. Pre-registration only.

MD - FREDERICK — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Frederick Fair-
grounds. HOURS: 9:30am-4:30pm. ADMISSION:
$6. FEATURES: C - FP. CONTACT: MarketPro, POB
41044, Bethesda MD 20814. 301-530-2355.

NH - PORTSMOUTH — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCATION:
Frank Jones Center, Exit 5 off I-95 to Rt. 1 Bypass
South. HOURS: 10am-3:30pm. ADMISSION: $7,
under 14 free w/adult. FEATURES: C. DEALER INFO:

Setup 8am. CONTACT: Northern Computer
Shows.*

NY - STONY BROOK — MarketPro Computer Show
& Sale. LOCATION: Stony Brook University.
HOURS: 9:30am-4pm. ADMISSION: $6, under 12
free. FEATURES: C. CONTACT: MarketPro Comput-
er Shows.*

PA - YORK — 8th Annual York Springfest. LOCA-
TION: York fairgrounds, The Old Main Bldg.
HOURS: 8am. ADMISSION: $5, 12 and under free.
TALK-IN: 146.97(-). FEATURES: DP - F/R - T. DEALER
INFO: 6am vendor & tailgate setup. Tables $19 &
$25 (add $10 for electricity). Tailgating $5 per
space. CONTACT: 717-843-7864, leave msg.
Write: York Springfest, POB 526, Red Lion, PA
17356.

MARCH 18

NH - SALEM — Computer Shows & Sales. SPON-
SOR: Northern Computer Shows. LOCATION:
Rockingham Park, I1-93 Exit 1. HOURS: |0am-
3:30pm. ADMISSION: $7, under 14 free w/adult.
FEATURES: C. DEALER INFO: Setup 8am. CONTACT:
Northern Computer Shows. *

OH - DAYTON — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: Dayton Fairgrounds.
HOURS: 9:30am-4:30pm. ADMISSION: $6. FEA-
TURES: C - FP. CONTACT: MarketPro, POB 41044,
Bethesda MD 20814. 301-530-2355.

VA - ANNANDALE — CMA Computer Show. LOCA-
TION: NOVA. HOURS: 9:30am-3:30pm. ADMIS-
SION: $6. FEATURES: C - S. DEALER INFO: $60/ta-
ble. 7am-9am setup. CONTACT: CMA Shows, POB
13813 Richmond VA 23225. 804-272-1570.

MARCH 18-19

FL - FORT WALTON BEACH — 25th Annual Ham-
fest/Swapfest. SPONSOR: Playground ARC. LOCA-
TION: Ft. Walton Beach Fairgrounds. HOURS: Sat:
8am-5pm, Sun: 8am-3pm. FEATURES: FM. DEALER
INFO: For tables, call Bud, KBYNU, 904-243-5404,
9am-5pm CDT; or Scott, KE4BFT, 904-244-3182,
5pm-9pm CDT. CONTACT: For RV space only, call
Roberta 904-862-0211. Address all inquiries to
PARC, POB 873, Ft. Walton Bch. FL 32549.

GA - NORCROSS — Atlanta Area Computer Show.
LOCATION: North Atlanta Trade Center, 1700
Jeurgens Ct. I-85 N. to exit #38 (Indian Trail) &
right to Oakbrook Parkway, turn right to Jeurgens
Ct. HOURS: Sat: 9am-5pm, Sun: 10am-4pm. AD-
MISSION: $5 both days; $4 Sun. only. FEATURES:
AC - C - DP - FP. DEALER INFO: 8’ table $45 +
$6.00 business license. CONTACT: POB 295, Riv-
erdale GA 30274. 404-907-6225.

MD - ANNAPOLIS — Computer Show & Sale.

SPONSOR: MarketPro. LOCATION: Anne Arundel
Comm. College. HOURS: 9:30am-4:30pm. ADMIS-
SION: $6. FEATURES: C - FP. CONTACT: MarketPro,
POB 41044, Bethesda MD 20814. 301-530-2355.

NJ - WAYNE — Computer Show. LOCATION: Willi-
am Paterson College, near I-80, Rt. 23 & Rt. 46.
HOURS: 9:30am-4:30pm. FEATURES: C. DEALER
INFO: 500 + tables. CONTACT: KGP Computer
Show. *

PA - EASTON — PC Dealer Showcase. SPONSOR:
StarWare. LOCATION: Palmer Park Mall, Rt. 22 to
Rt. 248N. HOURS: Sat: 10am-9:30pm, Sun: Noon-
S5pm. ADMISSION: Free. FEATURES: C - FP. DEALER
INFO: Tables $95 ea. per day. CONTACT: Star-
Ware, 610-584-8770.

MARCH 19

MD - NEW CARROLLTON — CMA Computer Show.
LOCATION: Ramada Hotel. HOURS: 9:30am-
3:30pm. ADMISSION: $6. FEATURES: C - S. DEALER
INFO: $60/table. 7am-9am setup. CONTACT: CMA
Shows, POB 13813 Richmond VA 23225. 804-
272-1570.

NH - NASHUA — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCATION:
Sheraton Tara. HOURS: 10am-3:30pm. ADMIS-
SION: $7, under 14 free w/adult. FEATURES: C.
DEALER INFO: Setup 8am. CONTACT: Northern
Computer Shows. *

NY - YONKERS — WECAST '95. SPONSOR: West-
chester Emergency Communications Assoc.. LO-
CATION: Yonkers Raceway. HOURS: 9am-2pm.
ADMISSION: $6, under 14 free w/paid adult.
TALK-IN: 147.060. FEATURES: C-CB-DP-E-EX-F
-FP-F/R-H-T. DEALER INFO: Indoor tables: $20 +
2 free admissions w/first table. Outdoor tailgat-
ing: $10 w/1 free admission. Reservations re-
quired. 914-962-9666. CONTACT: Tom (WB2NHC)
and Jeanne (N2NQY) Raffaelli, 544 Manhattan
Ave., Thornwood NY 10594.

OH - COLUMBUS — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Columbus Ex-
position Ctr. HOURS: 9:30am-4:30pm. ADMIS-
SION: $6. FEATURES: C - FP. CONTACT: MarketPro,
POB 41044, Bethesda MD 20814. 301-530-2355.

MARCH

FL - FORT LAUDERDALE — Narisaam Computer

Show. SPONSOR: Narisaam, Inc. LOCATION: Holi-
day Inn West, 5100 N State Rd. 7. HOURS:
9:30am-3:30pm. ADMISSION: $5, $4 w/ad, under
12 free. FEATURES: AC - C - FP. CONTACT:
Narisaam.*

MA - WILMINGTON — Computer Show. LOCA-
TION: Shriner's, N of Boston at 1-93 Exit #39.
HOURS: 9:30am-4:30pm. FEATURES: C. DEALER
INFO: 500 + tables. CONTACT: KGP Computer
Show.*

NY - RYE — MarketPro Computer Show & Sale.
LOCATION: Rye Hilton. HOURS: 9:30am-4pm.
ADMISSION: $6, under 12 free. FEATURES: C.
CONTACT: MarketPro Computer Shows.*

MARCH 25-26

MD - BALTIMORE — PC Dealer Showcase. SPON-
SOR: StarWare. LOCATION: White Marsh Mall,
1-95 to Exit 67B. HOURS: Sat: 10am-9:30pm, Sun:
| lam-6pm. ADMISSION: Free. FEATURES: C - FP.
DEALER INFO: Tables $95 ea. per day. CONTACT:
StarWare, 1-800-523-0702.

MD - TIMONIUM — Hamfest & Computerfest.
SPONSOR: Baltimore Amateur Radio Club. LOCA-
TION: Timonium Fairgrounds. HOURS: 8am-4pm

Rd., Stamford CT 06903, 203-329-2141.

PA - LEBANON — ARRL Hamfest. SPONSOR:
Appalachian Amateur Radio Group. CONTACT:
Homer Luckenbill, WA3YMU, 105 Walnut St., Pine
Grove PA 17963. 717-345-3780.

APRIL 1-2

MD - GAITHERSBURG — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Montgomery
County Fairgrounds. HOURS: 9:30am-4:30pm. AD-
MISSION: $6. FEATURES: C - FP. CONTACT: Market-
Pro, POB 41044, Bethesda MD 20814. 301-530-
2385:

PA - ALLENTOWN — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Allentown Fair-
grounds. HOURS: 9:30am-4:30pm. ADMISSION:
$6. FEATURES: C - FP. CONTACT: MarketPro, POB
41044, Bethesda MD 20814. 301-530-2355.

APRIL 2

CT - CROMWELL — MarketPro Computer Show &
Sale. LOCATION: Radisson Cromwell. HOURS:
9:30am-4pm. ADMISSION: $6, under 12 free.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

both days. ADMISSION: $5 one day, $8 w d
(adv. only). FEATURES: B-C-CB-E-EX-FM-F/R -
H - T. DEALER INFO: Call for info. CONTACT:
Donald Baker, N2MCG, Commercial Sales, POB 95,
Timonium MD 21094-0094. 410-426-3378 or
1-800-426-3378.

PA - PITTSBURGH — Computer Show & Sale.

SPONSOR: MarketPro. LOCATION: Lawrence Con-
vention Center. HOURS: 9:30am-4:30pm. ADMIS-
SION: $6. FEATURES: C - FP. CONTACT: MarketPro,
POB 41044, Bethesda MD 20814. 301-530-2355.

MARCH 26

FL - WEST PALM BEACH — Narisaam Computer
Show. SPONSOR: Narisaam, Inc. LOCATION: Paim
Beach Airport Hilton, 150 Australian Ave. HOURS:
10am-4pm. ADMISSION: $5, $4 w/ad, undei 12
free. FEATURES: AC - C - FP. CONTACT: Narisaam. *

NC - KINSTON — Fifth Annual Down East Hamfest.
LOCATION: Lenior County Fairgrounds, Hwy 11
South, follow signs from US Hwy 70 East. HOURS:
8am-3pm. ADMISSION: Adv. $4 ea. or 3 for $10;
Door $5 ea. or 3 for $12. TALK-IN: 146.085/
146.685. FEATURES: DP - EX - FM - F/R - T. DEALER
INFO: Tables $9 ea., First come, first served basis.
CONTACT: Down East Hamfest, Inc., POB 1778,
Kinston, NC 28503. 919-524-5724.

NY - HEMPSTEAD — Computer Show. LOCATION:
Hofstra University Field House, Meadowbrook
Parkway Exit M-4, Hempstead Tpke. | mi. onright
past Coliseum. HOURS: 9:30am-4:30pm. FEA-
TURES: C. DEALER INFO: 500 + tables. CONTACT:
KGP Computer Show.*

PA - MONROEVILLE — 23rd Annual Hamfest/Com-
puter Fair. SPONSOR: Two Rivers Amateur Radio
Club. LOCATION: Greater Pittsburgh EXPOMART.
HOURS: 8am-3pm. ADMISSION: $4. DEALER INFO:
6' tables $12, setup Sat: 4:30pm-10pm, Sun:
6:30am-8am. CONTACT: Two Rivers ARC, POB
225, Greenock PA 15047.

RI - SMITHFIELD — MarketPro Computer Show &
Sale. LOCATION: Bryant College. HOURS: 9:30am-
4pm. ADMISSION: $6, under 12 free. FEATURES: C.
CONTACT: MarketPro Computer Shows.*

MARCH 3 1-APRIL 1

FL - GAINESVILLE — 8th Annual Poorman’s Ham-
fest & Computer Show. LOCATION: Alachua Coun-
ty Fairgrounds. HOURS: Fri: 5pm-1 1 pm, Sat: 8am-
4pm. ADMISSION: $5. FEATURES: C-DP - FP - F/R -
H. DEALER INFO: Tailgate $6, Tables $7. Setup 12
noon Fir & 6am Sat. Overnite camping $10 per
night. CONTACT: Bill Wells, K4ROP, POB 1397,
High Springs, FL 32643. 904-454-3105.

APRIL 1

CT - WATERFORD — Ham Radio Auction. SPON-
SOR: Radio Amateur Society of Norwich. LOCA-
TION: Waterford Senior Center. HOURS: 10am.
ADMISSION: Free. TALK-IN: 146.730(-). FEATURES:
FP. CONTACT: Tony, AA1|N, 203-859-0162, or
Mike, NTHFX, 203-546-9498.

MA - WEST SPRINGFIELD — MarketPro Computer
Show & Sale. LOCATION: Eastern States Exposi-
tion. HOURS: 9:30am-4pm. ADMISSION: $6, under
12 free. FEATURES: C. CONTACT: MarketPro Com-
puter Shows.*

NJ - HACKENSACK — Computer Show. LOCATION:
Fairleigh Dickinson Univ., Rt. 4 to Hackensack
Ave. S, left at Temple Ave. traffic light, near GW
Bridge. HOURS: 9:30am-4:30pm. FEATURES: C.
DEALER INFO: 500 + tables. CONTACT: KGP Com-
puter Show.*

NY - WHITE PLAINS — Computer Show & Sale.
SPONSOR: Allied Expositions. LOCATION: West-
chester County Center. HOURS: 10am-3pm. FEA-
TURES: AC - C - FP. DEALER INFO: Tables $45.
CONTACT: Allied Expdsition, 44 Pinnacle Rock

CT - SOUTHINGTON — Flea Market. SPONSOR:
Southington ARC. LOCATION: DePaolo |r. High
School, Pleasant St. HOURS: 9am- 1 pm. ADMIS-
SION: $10 8:30am-9am, $3 after 9am. TALK-IN:
145.490, 147.345, 224,800, 444.250. FEA-
TURES: C-DP - EX - F/R - H. DEALER INFO: Tables:
$12 adv., $18 door. Set up 6:30am. CONTACT:
Steve, N1GCV, 203-621-6191. Southington ARC,
POB 873, Southington CT 06479.

NH - MANCHESTER — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCATION:
Center of NH, Expo Complex at Holiday Inn, 1-293
Exit 5 or 6. HOURS: 10am-3:30pm. ADMISSION:
$7, under 14 free w/adult. FEATURES: C - FP.
DEALER INFO: Setup 8am. CONTACT: Northern
Computer Shows.*

NJ - TRENTON — Hamcomp '95. SPONSOR: Dela-
ware Valley Radio Assoc. LOCATION: Trenton
State College, Student Rec Center. HOURS:
7:30am-1pm. ADMISSION: $5. TALK-IN: 146.67
(2m), 442.650 (70cm). FEATURES: FP - F/R. DEALER
INFO: Tables: $20, Tailgaters $12. Set-up 6:30am.
CONTACT: DVRA Hotline, 609-882-2240.

APRIL 7-8-9

GA - ATLANTA — Ham Radio '95. SPONSOR:
South Eastern DX Club. LOCATION: North Atlanta
Trade Center at Exit 38 1-85. HOURS: Fri. 1pm-
6pm, Sat. 9am-5pm, Sun. 8am- | pm. FEATURES: B -
CB - FM - RV-H - T. DEALER INFO: Exhibit Booths
$200, Flea Market tables $25 ea., Tailgate $10
ea. CONTACT: Ham Radio Foundation, 4343 Shal-
lowford Rd. E-6, Marrietta GA 30062. 404-518-
7376.

APRIL 8

KY - BOWLING GREEN — Hamboree '95. SPONSOR:
Kentucky Colonels ARC. LOCATION: Knights of
Columbus Hall, 911 Searey Way. HOURS: 7am-
3pm. ADMISSION: $4. TALK-IN: 146.25/85,
147.93/33. FEATURES: AC-C-CB-E-EX-F-FR-
H - T. DEALER INFO: Tables $10. Set-up Fri.
6pm-7:30pm, Sat. 6am. CONTACT: Leon Garrett,
502-842-5307. Don Meredith, 502-781-6600.
Hamboree '95, POB 9781, Bowling Green KY
42102-9781.

MA - WESTPORT — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCATION:
White's Hospitality Ctr., Exit 9 Eor 10 W off I-195.
HOURS: 9:30am-2pm. ADMISSION: $7, under 14
free w/adult. FEATURES: C. DEALER INFO: Setup
8am. CONTACT: Northern Computer Shows.*

ME - PORTLAND — Hamfest. SPONSOR: Portland
Amateur Wireless Assoc. LOCATION: University of
Southern Maine, Sullivan Gymnasium, Falmouth
St. HOURS: 6:30am-8am Earlybird, 8am-1pm. AD-
MISSION: $6 Earlybird & vendors, $4 door. TALK-
IN: 146.73/.13. FEATURES: DP - E - EX - FM - F/R.
DEALER INFO: Tables free. Setup 6:30am. CON-
TACT: Marty Feeney, K1OYB, 207-772-1682.

NJ - WEST ORANGE — Hamfest. SPONSOR: Irving-
ton - Roseland ARC. LOCATION: West Orange High
School, 600 Pleasant Valley Way. HOURS: 8am-
2pm. ADMISSION: $5 - under 12 free. TALK-I
146.520 Simplex. 147.415in/146.4150ut. FEA-
TURES: C-CB-DP-E-FP-F/R - H. DEALER INFO:
Table - First $10, addl $9 + $2 for elec. Set up
6:30am - sellers only. CONTACT: Jim Howe NZTDI
201-402-6066, Liz Howe NZWGH.

VA - ANNANDALE — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Northern Vir-
ginia Community College (NOVA). HOURS:
9:30am-4:30pm. ADMISSION: $6. FEATURES: C -
FP. CONTACT: MarketPro, POB 41044, Bethesda
MD 20814. 301-530-2355.

APRIL 8-9
NY - STONY BROOK — MarketPro Computer Show
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& Sale. LOCATION: Stony Brook University.
HOURS: 9:30am-4pm. ADMISSION: $6, under 12
free. FEATURES: C. CONTACT: MarketPro Comput-
er Shows.*

OH - SHARONVILLE — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Sharonville
Convention Center. HOURS: 9:30am-4:30pm. AD-
MISSION: $6. FEATURES: C - FP. CONTACT: Market-
Pro, POB 41044, Bethesda MD 20814. 301-530-
2355.

TN - NASHVILLE — Nashville Area Computer Show.
LOCATION: Tennessee State Fairgrounds, Wed-
gewood & Rains Ave. HOURS: Sat: 9am-5pm, Sun:
9am-5pm. ADMISSION: $5 both days, $4 Sun.
only. FEATURES: AC - C - DP - FP. DEALER INFO: 8-ft
tables $35. CONTACT: Computer Show, POB 295,
Riverdale GA 30274. 800-746-9001.

PRIL

MA - FRAMINGTON — Spring Flea Market. SPON-
SOR: Framington ARA. LOCATION: Framington
High School, A Street. HOURS: Early Bird: 9am.
General: 10am-?. ADMISSION: Early Bird: $5.
General: $2. TALK-IN: 147.15. FEATURES: C-DP -E
-EX-FM-FP-F/R-H-T. DEALER INFO: Tables: $10
adv., $14 door + 1 free admission. Tailgate
space: $10. Setup 8am. CONTACT: Lew Nyman,
K1AZE, c/o FARA, POB 3005, Framingham MA
01701. 508-879-7456.

MD - UPPER MARLBORO — Computer Show &
Sale. SPONSOR: MarketPro. LOCATION: The
Showplace Arena. HOURS: 9:30am-4:30pm. AD-
MISSION: $6. FEATURES: C - FP. CONTACT: Market-
Pro, POB 41044, Bethesda MD 20814. 301-530-
2355.

ME - PORTLAND — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCATION:
Verrillo's Conv. Ctr. at Howard Johnson Motor
Lodge, 1-95 (Maine Tpk.) Exit 8. HOURS: 10am-
3:30pm. ADMISSION: $7, under 14 free w/aduit.
FEATURES: C. DEALER INFO: Setup 8am. CONTACT:
Northern Computer Shows.*

NC - RALEIGH — RARSfest '95, 23rd Annual Ham-
fest/Computer Show. SPONSOR: Raleigh ARS. LO-
CATION: NC State Fairgrounds, Jim Graham Build-
ing. HOURS: 8am-4pm. ADMISSION: $5 adv., $6
door. TALK-IN: 146.04/64 & 146.28/88. FEA-
TURES: CB-DP -EX-F-FM-FP - F/R - RV-H - RV-S.
DEALER INFO: Flea market space: 8 ft. table w/2
chairs $10, Elec. $10 per connection. CONTACT:
Rollin Ransom, NF4P, 1421 Parks Village Rd.,
Zebulon, NC 27597, 919-269-4406

APRIL 14-15-16

GA - AUGUSTA — World Wide Break. SPONSOR:
Garden City Channel Masters CB Club, Inc. LOCA-
TION: Radisson Hotel & Conference Center, Two
10th Street. REGISTRATION: $25. MONITORING:
Channels 6 & 8. FEATURES: DP - F/R - H. CONTACT:
Moses, 706-793-7828; Charlie Diggs, 706-736-
1545; Tom Thomas, 706-793-7211.

APRIL 15

N]J - FAIRFIELD — MarketPro Computer Show &
Sale. LOCATION: Radisson Fairfield. HOURS:
9:30am-4pm. ADMISSION: $6, under 12 free.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

PA - WILKES BARRE — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Genetti's Best
Western Hotel & Conv. Center. HOURS: 9:30am-
4:30pm. ADMISSION: $6. FEATURES: C - FP. CON-
TACT: MarketPro, POB 41044, Bethesda MD
20814. 301-530-2355.

VA - GOOCHLAND — 3rd Annual SMART Swapfest.
SPONSOR: Six Meter Amateur Radio Team. LOCA-
TION: Goochland County Fairgrounds, Rt. 522 &
632. HOURS: 8am-3pm. ADMISSION: $5 includes
tailgating. TALK-IN: 53.06-147.27 + . FEATURES: C
-DP-EX-FM-FP-FR-H-RV-H-RV-S-S-T.
DEALER INFO: Tables $10. CONTACT: Buddy Trav-
is, KA4ANNN, 703-894-0406.

VA - VIRGINIA BEACH — ARRL Hamfest. SPONSOR:
Chesapeake AR Service. CONTACT: Preston Ipock,
N4SHI, 1026 Calloway Ave., Chesapeake VA
23324. 804-543-4610.

APRIL 16

MA - CAMBRIDGE — Tailgate Electronics, Comput-
er & Amateur Radio Flea Market. SPONSOR: MIT
Radio Society and Harvard Wireless Club. LOCA-
TION: Albany & Main Sts. HOURS: 9am-2pm rain
or shine. ADMISSION: $2. TALK-IN: 146.52,
449.725/444.725 - pl 2A - W1XM/R. FEATURES: C
- FP - H - T. DEALER INFO: Tailgate room for 600
sellers. $10 per space at gate, $8 adv. includes 1
admission. Setup 7am. For info call 617-253-
3776. Mail advance reservations before the 5th.
CONTACT: WIGSL, POB 397082 MIT BR., Cam-
bridge MA 02139.

APRIL 22

AL - TALLADEGA — TRACFEST. SPONSOR: Talla-
dega ARC. LOCATION: National Guard Amory.
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HOURS: 9am. ADMISSION: $2. FEATURES: CB - EX -
FM - F/R - T. DEALER INFO: Tables $5, Tailgating
$2. CONTACT: JT Martin, 4181 Allison Mill Rd.,
Talladega AL 35160. 205-362-0478, or call Linda
Pettis at 205-362-5212.

APRIL 22-23

GA - MARIETTA — Marietta Area Computer Show.
LOCATION: Cobb County Civic Center, 548 S.
Marietta Parkway, Exit 112 at I-75 (Hwy. 120
West). HOURS: Sat: 9am-5pm, Sun: 10am-4pm.
ADMISSION: $5 both days, $4 Sun. only. FEA-
TURES: AC - C - DP - FP. DEALER INFO: 8’ tables
$40. CONTACT: Computer Show, POB 295, River-
dale GA 30274. 800-746-9001.

NJ - WEST WINDSOR — 20th Annual Trenton
Computer Festival '95. LOCATION: Mercer County
Community College. HOURS: Sat: 1 0am-6pm,
Sun:10am-4pm. ADMISSION: $8. FEATURES: B.
CONTACT: TCF '95, POB 129, Kirkwood PA
17536-0129. 717-529-6134.

APRIL 23

MD - TOWSON — Computer Show & Sale. SPON-
SOR: MarketPro. LOCATION: Towson State Univer-
sity. HOURS: 9:30am-4:30pm. ADMISSION: $6.
FEATURES: C - FP. CONTACT: MarketPro, POB
41044, Bethesda MD 20814. 301-530-2355.

VA - TYSONS CORNER — CMA Computer Show.
LOCATION: Holiday Inn. HOURS: 9:30am-3:30pm.
ADMISSION: $6. FEATURES: C - S. DEALER INFO:
$60/table. 7am-9am setup. CONTACT: CMA
Shows, POB 13813 Richmond VA 23225. 804-
272-1570.

CT - HARTFORD — Fire-fighting Home Robot
Contest. SPONSOR: Trinity College & The Connect-
icut Robotics Society. LOCATION: Trinity College.
CONTACT: Jake Mendelssohn, c/o Trinity College
Engineering Dept., Hartford CT 06106.

DE - NEW CASTLE — Hamfest '95. SPONSOR:
Penn-Del ARC. LOCATION: NUR-Temple, Rt. 13.
HOURS: 8am-2pm. ADMISSION: $5, XYL & kids
free. TALK-IN: 224.220-8 147.225 + . FEATURES:
C-DP-E-EX-F-F/R-H-T. DEALER INFO: Tables
Adv. only. $15 w/elec., $10 w/o. Set up 6:00am,
Tailgating $8 per space. CONTACT: Hal Frantz,
KA3TWG, 302-798-7270, Mon-Ffri, 8-5pm EST.

MA - PITTSFIELD — Fleamarket. SPONSOR: North
Berkshire ARC. LOCATION: Taconic High School,
Valentine Rd.. HOURS: 8am-2pm. ADMISSION: $2.
TALK-IN: 146.91. FEATURES: CB - EX - FM. DEALER
INFO: Vendors; $5 adv., $7 door. Setup 7am.

CONTACT: Chuck Lowery NZ1Z, 413-447-8377.

MD - STEVENSVILLE — Hamfest & Computer Flea
Market. SPONSOR: Kent Island ARC. LOCATION:
Grasonville VFW, located behind Sleep Inn.
HOURS: 8am-2pm. ADMISSION: $4 donation, tail-
gate free. TALK-IN: 146.94/146.34. FEATURES: C -
DP - FM - F/R - H - T. DEALER INFO: Tables &
tailgating spaces are free w/admission. CONTACT:
Glen, WN3G @ 410-643-1125; Jim K3UBC @
410-643-3338.

NJ - WAYNE — Computer Show. LOCATION: Willi-
am Paterson College, Recreation Center, near
I-80, Rt. 23 & Rt. 46. HOURS: 9:30am-4:30pm.
FEATURES: C. DEALER INFO: 500 + tables. CON-
TACT: KGP Computer Show.*

NY - OWEGO — Southern Tier Hamfest. SPONSOR:
Southern Tier ARC. LOCATION: Marvin Park Fair-
grounds, Rt. 17c & Exit 64. HOURS: 8am-4pm.
ADMISSION: $3 adv., $4 door, tailgate $2 extra.
TALK-IN: 146.16/76 & 146.52/52. FEATURES: B -
CB-EX-F-FM-F/R-H-T. DEALER INFO: Tables
$15. CONTACT: STARC, POB 7082, Endicott, NY
13761-7082.

SC - GREENVILLE — Hamfest. SPONSOR: Blue Ridge
ARS. LOCATION: Anderson County Fairgrounds.
HOURS: 8am-5pm. TALK-IN: 146.01/146.61,
146.22/146.82. FEATURES: DP - EX - F/R - T.
CONTACT: Jeff WAALEFT or Kay KE4ANHX. Borke,
403 Aster Dr., Simpsonville, SC 29681. 803-967-
3284, or E-Mail borke@aol.com.

VA - MANASSAS — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Prince William
County Fairgrounds (Manassas Fairgrounds).
HOURS: 9:30am-4:30pm. ADMISSION: $6. FEA-
TURES: C - FP. CONTACT: MarketPro, POB 41044,
Bethesda MD 20814. 301-530-2355.

MAY 6-7

AL - BESSEMER — Birmingham Area Computer
Show. LOCATION: Bessemer Civic Center, 1130
9th Ave, Exit 108 at I-20/I-59. HOURS: Sat:
9am-5pm, Sun: 10am-4pm. ADMISSION: $5 both
days, $4 Sun. only. FEATURES: AC - C - DP - FP - F/R.
DEALER INFO: 8-ft tables $35. CONTACT: Comput-
er Show, POB 295, Riverdale GA 30274. 404-907-
6225.

PA - ALLENTOWN — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Allentown Fair-
grounds. HOURS: 9:30am-4:30pm. ADMISSION:
$6. FEATURES: C - FP. CONTACT: MarketPro, POB

41044, Bethesda MD 20814. 301-530-2355.

NY - POUGHKEEPSIE — ARRL Hamfest. SPONSOR:
Mt. Beacon ARC. CONTACT: Ken Akasofu,
KL7JCQ, 316 Titusville Rd., Apt. 4, Poughkeepsie
NY 12603-2944. 914-485-9617.

NY - YONKERS — Giant Electronic Fleamarket.
SPONSOR: Metro 70cm Network. LOCATION: Lin-
coln High School, Kneeland Ave. HOURS: 9am-
3pm rain or shine . ADMISSION: $5, under 12 free.
TALK-IN: 440.425MHz PL 156.7, 223.760MHz PL
67.0, 146.910Hz, 443.350MHz PL 156.7. FEA-
TURES: DP - EX - FP - F/R. DEALER INFO: Setup 7am.
$19 Isttable, $15 ea. All tables 30"'x5’, or bring
your own at $ 14 per 6’ space. Tables $25 ea. at
door, $20 per 6’ space. Full payment due w/regis-
tration. CONTACT: Otto Supliski WB2SLQ, 914-
969-1053.

PA - WRIGHTSTOWN — ARRL Hamfest. SPONSOR:
Warminster ARC. CONTACT: William Gorodetzer,
K3MFI, 25 Fawn Dr., Holland PA 18966. 215-968-
2504.

N] - Absecon - Springfest '95
OK - Elk City - ARRL Hamfest

MARCH 4-5
CA - Sacramento - MarketPro Computer Show*
MA - Waltham - MarketPro Computer Show*

MARCH 5
CA - Livermore - Swapmeet
CA - San Diego - MarketPro Computer Show*
A - Northamp - MTARA A Radio Fleamarket
MA - Taunton - Northern Computer Shows*
MI - Southgate - C s & You C Show

MARCH 7-8-9
Telephony C:

3

TX - Dallas - C

e/Exposition

MARCH 10
MO - St. Louis - Annual Ham Radio Auction

MARCH 10-11-12
LA - Lafayette - ARRL Hamfest

MARCH 11
AZ - Scottsdale - ARRL Hamfest
CA - Santa Rosa - MarketPro Computer Show*
FL - Lake Worth - Free Flea
IN - Indi lis - AGI Comp Fair*

VA - ANNANDALE — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Northern Vir-
ginia Community College (NOVA). HOURS:
9:30am-4:30pm. ADMISSION: $6. FEATURES: C -
FP. CONTACT: MarketPro, POB 41044, Bethesda
MD 20814. 301-530-2355.

MAY 14

MD - HAGERSTOWN — Great Hagerstown Hamf

ND - Fargo - Amateur Radio & Computer Fair
N] - Parsippany - MarketPro Computer Show*
OH - Akron - Compvter Mania Computer Show
TX - Wichita Falls - ARRL Hamfest

VA - Annandale - MarketPro Computer Show*
WA - Puyallup - ARRL Hamfest

MARCH 11-12
CA -Ventura - MarketPro Computer Show*
NC - Charlotte - Charlotte Hamfest & Computerfair
Show*

8 Computer Show. SPONSOR: Antietam Radio
Assoc. W3CWC. LOCATION: Hagerstown |r. Col-
lege, Athletic & Recreation Center. HOURS:
8:30am-3pm. ADMISSION: $5, under 12 free.
FEATURES: C - DP - EX - H - T. DEALER INFO: Tailgate
spaces $5 - first come, first serve. Indoor tables -
Adv. $15, door $20. Set up 6:30pm-9:30pm, May
13. CONTACT: Fred Bailey N3HTN, 301-416-8079,
301-714-0688.

WV - WHEELING — 18th Annual Wheeling Ham-
fest/Computer Show. SPONSOR: Triple States Ra-
dio Amateur Club. LOCATION: Wheeling Park, off
1-70. HOURS: 8am-3pm. ADMISSION: $2 adv., $3
door. Women & 17 or younger, free. TALK-IN:
146.9108 146.715. FEATURES: B-C-CB-DP - EX
-FM-FP-F/R-H-RV-S-S-T. DEALER INFO: Flea
market - free w/admission. Set up 6am. Tables
sliding scale amount. CONTACT: TSRAC, Box 240,
RR#1, Adena, OH 43901. Ph/FAX 614-546-3930.

MAY 19-20-21

NY - ROCHESTER — 61st Annual Hamfest &
Computer Show. Combined with the Atlantic Divi-
sion/New York State ARRL Convention. LOCA-
TION: Monroe County Fairgrounds Rt. 15A &
Calkins Rd. ADMISSION: $6, adv., $8 door. FEA-
TURES: B - C - CB - FM - H. DEALER INFO: Flea
market - 10 x 20 tailgate space $10.. CONTACT:
Rochester Hamfest, 716-424-7184.

MAY 20

KY - PADUCAH — ARRL Hamfest. SPONSOR:
Paducah ARA. CONTACT: David Fraser, KQ4IU,
5715 Blandville Rd., Paducah KY 42001. 502-
554-7999.

NJ - BELVIDERE — ARRL Hamfest. SPONSOR:
Cherryville Repeater Assn.. CONTACT: Marty
Grozinski, NS2K, 6 Kirkbridge Rd., Flemington Nj
08822. 908-806-6944.

NJ - WILMINGTON — Computer Show. LOCATION:
Shriner's, N of Boston at 1-93 Exit #39, right at
bottom of ramp, follow signs. HOURS: 9:30am-
4:30pm. FEATURES: C. DEALER INFO: 500 + tables.
CONTACT: KGP Computer Show.*

MAY 20-21

AL - BIRMINGHAM — ARRL Hamfest. SPONSOR:
Birmingham ARC. CONTACT: Bill Levey, WA4FAT,
2953 Donita Dr., Birmingham AL 35243. 205-967-
6122.

MAY 21

NY - WOODBURY — ARRL Hamfest. SPONSOR:
Long Island Mobile ARC. CONTACT: Neil Hantman,
WE2V, 2 Majestic Ct., Dix Hills NY 11746. 516-
462-5549.

- i
MARCH 1995

MARCH 4
CA - Santee - Ham Radio,Computer & Electronics Swapmeet
AL - Tuscaloosa - Black Warrior Swapfest
FL - Sebring - Sebrings’ 2nd Annual Hamfest
IA - Cedar Rapids - Annual Eastern lowa Computer Fair
MI - Waterford - Computers & You Computer Show

) - P - KGP Comp
PA - Willow Grove - PC Dealer Showcase

MARCH 12
CA - Fresno - MarketPro Computer Show*
CA - Lancaster - MarketPro Computer Show*
CT - Bristol - Hamfest
IN - Indianapolis - Indiana Hamfest & Computer Show
MD - Annapolis - MarketPro Computer Show*
MD - Frederick - MarketPro Computer Show*
MI - Lansing - Computers & You Computer Show
NH - Portsmouth - Northern Computer Shows*
NY - Stony Brook - MarketPro Computer Show*
OH - Circleville - ARRL Hamfest
OH-C -C Mania Comp Show
OH - Columbus - Computer Festival
OH - Conneaut - 9th Annual Hamfest & Computerfest
PA - York - 8th Annual York Springfest

MARCH 18
CA - Santee - Ham Radio,Computer & Electronics Swapmeet
GA - Marietta - ARRL Hamfest
KS - Colby - Hamfest
MI - Livonia - Computers & You Computer Show
MI - Marshall - 34th Annual Michigan Crossroads Hamfest
NH - Salem - Northern Computer Shows*
OH - Dayton - MarketPro Computer Show*
VA - Annandale - CMA Computer Show

MARCH 18-19
CA - Vallejo - MarketPro Computer Show*
FL - Ft. Walton Beach - ARRL Hamfest/Swapfest
GA - Norcross - Atlanta Area Computer Show
MD - Annapolis - MarketPro Computer Show*
NJ - Wayne - KGP Computer Show*
PA - Easton - PC Dealer Showcase
TX - Midland - St. Patricks Day Swapfest

MARCH 19
AZ - Phoenix - Computer & Electronics Swapmeet
IL - Orland Park - Orland Park Computer Show
IL - Sterling - 35th Annual Hamfest
MD - New Carrollton - CMA Computer Show
Mi - Ann Arbor - Great Lakes Computer Expo & Sale
MI - Madison Heights - Comp & YouC Show
NH - Nashua - Northern Computer Shows*
NY - Yonkers - WECAST '95
OH - Columbus - AGI Computer Fairs*
OH - Columbus - MarketPro Computer Show*
OH - Maumee - 1995 TMRA Hamfest/Computer Fair
OR - Milton Freewater - 49th Annual W7DP Swapfest
WI - Jefferson - Hamfest

MARCH 25
FL - Ft. Lauderdale - Narisaam Computer Show*
IN - Michigan City - Hamfest & Computer Flea Market
MA - Wilmington - KGP Computer Show*
MI - Westland - Great Lakes Computer Expo & Sale
NY - Rye - MarketPro Computer Show*
TX - Texarkana - ARRL Hamfest

MARCH 25-26
CA - Del Mar - MarketPro Computer Show*
CA - Sacramento - MarketPro Computer Show*
MD - Baltimore - PC Dealer Showcase
MD - Timonium - Hamboree & Computerfest
PA - Pittsburgh - MarketPro Computer Show*

MARCH 26
CA - Stockton - MarketPro Computer Show*
FL - West Palm Beach - Narisaam Computer Show*
IL - Grayslake - Lamarsfest '95
IL - Palantine - Computer Central Computer Show
KY - Louisville - Computer Fair South
MI - Ann Arbor - Colossal Computer Sale
MI - Dearborn - Computers & You Computer Show
MI - Flint - Five Star Productions Computer Show
NC - Kinston - 5th Annual Down East Hamfest
NY - Hempstead - KGP Computer Show*
NY - Poughkeepsie - ARRL Hamfest
OH - Madison - ARRL Hamfest
OH - Toledo - Computer Festival
PA - Monroeville - 23rd Annual Hamfest/Computer Fair
Rl - Smithfield - MarketPro Computer Show*
WV - Charleston - ARRL Hamfest

p
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CALENDAR

MARCH 27-28-29-30-31
CA - Santa Clara - BUS Industry Conference & Exposition

MARCH 31-APRIL 1
AR - Little Rock - Hamfest & ARRL State Convention
FL - Gainesville - Poorman’s Hamfest/Computer Show

APRIL 1995

APRIL 1
CA - Hanford - Hams & Hackers Swapmeet
CA - Santee - Ham Radio, Computers & Electronics Swapmeet
CO - Longmont - LARCFEST
CT - Waterford - Ham Radio Auction
IN - Columbus - Hamfest
MA - West Springfield - MarketPro Computer Show*
MI - Jackson - Computers & You Computer Show
NJ - Hackensack - KGP Computer Show*
NY - White Plains - Computer Show & Sale
PA - Lebanon - ARRL Hamfest
WA - Spokane - Hamfest & Computer Show

APRIL 1-2
MD - Gaithersburg - MarketPro Computer Show*
PA - Allentown - MarketPro Computer Show*
WA - Spokane - ARRL Hamfest

APRIL 2
CA - Livermore - Swapmeet
CA - Oxnard - MarketPro Computer Show*
CT - Cromwell - MarketPro Computer Show*
CT - Southington - Flea Market
IN - Noblesville - AGI Computer Fairs*
MI - Flint - Computers & You Computer Show
MI - Novi - Great Lakes Computer Expo & Sale
NH - Manchester - Northern Computer Shows*
N - Trenton - Hamcomp ‘95
OH - Cleveland - Compvter Mania Computer Show
WI - Madison - 23rd Annual Madison Swapmeet

APR 7-8
OK - Lawton - Lawton-ft. Sill ARC Hamfest

APRIL 7-8-9
GA - Atlanta - Ham Radio '95

APRIL 8
CA - Fresno - MarketPro Computer Show*
KY - Bowling Green - Hamboree '95
MA - Westport - Northern Computer Shows*
ME - Portland - Hamfest
MN - Fergus Falls - Hamfest
MO - Joplin - JARC Hamfest '95
NJ - West Orange - Hamfest
OK - Lawton - 49th Annual Hamfest
VA - Annandale - MarketPro Computer Show*
WI - Green Bay - Swapfest

APRIL 8-9
NY - Stony Brook - MarketPro Computer Show*
OH - Sharonville - MarketPro Computer Show*
TN - Nashville - Nashville Area Computer Show

APRIL 9
CA - Lancaster - MarketPro Computer Show*
CA - Stockton - MarketPro Computer Show*
IL - Rockford - Electronics Expo & Hamfest ‘95
MA - Framington - Spring Flea Market
MD - Upper Marlboro - MarketPro Computer Show*
ME - Portland - Northern Computer Shows*
MI - Troy - Computers & You Computer Show
NC - Raleigh - RARSfest'95, Hamfest/Computer Fair
OH - Cleveland - Compvter Mania Computer Show
OH - Lima - Computer Festival

APRIL 14-15-16
GA - Augusta - World Wide Break

APRIL 15
CA - San Diego - MarketPro Computer Show*
CA - Santa Rosa - MarketPro Computer Show*
CA - Santee - Ham Radio, Computer & Electronics Swapmeet
IN - Indianapolis - AGl Computer Fair*
MI - Grand Rapids - Computers 8 You Computer Show
N - Fairfield - MarketPro Computer Show*
OH - Toledo - Compvter Mania Computer Show
PA - Wilkes Barre - MarketPro Computer Show*
VA - Goochland - 3rd Annual SMART Swapfest '95
VA - Virginia Beach - ARRL Hamfest

APRIL 16
MA - Cambridge - MIT Fleamarket

APRIL 19-20-21
NV - Las Vegas - Electronic Distribution Show & Conference

APRIL 22
AL - Talladega - Tracfest
IL - Kankakee - Computer Expo
MI - Brighton - Computers & You Computer Show
MI - Westland - Great Lakes Computer Expo & Sale

APRIL 22-23
CA - Ventura - MarketPro Computer Show*
GA - Marietta - Atlanta Area Computer Show
N] - West Windsor - 20th Annual Trenton Computer Festival

APRIL 23
CT - Hartford - International Robotics Contest
DE - New Castle - Hamfest '95
IL - Arthur - 33rd Annual Hamfest
IL - Glen Ellyn - Computer Central Computer Show
IL - Sullivan - ARRL Hamfest
KY - Louisville - Computer Fair South
MA - Pittsfield - Fleamarket
MD - Towson - MarketPro Computer Show*
MI - Southgate - Computers & You Computer Show
OH - Perrysburg - CDE Computer Expo
VA - Tysons Corner - CMA Computer Show

APRIL 28
OH - Dayton - Annual Banquet

APRIL 28-29-30
OH - Dayton - Hamvention

APRIL 29
CA- Sonoma - Hamfest
CA - Vallejo - MarketPro Computer Show*

APRIL 29-30
CA - Del Mar - MarketPro Computer Show*

APRIL 30
CA - Sacramento - Ham Radio/Computer Swapmeet
CA - Sacramento - MarketPro Computer Show*
IL - Orland Park - Orland Park Computer Show
MI - Ann Arbor - Great Lakes Computer Expo & Sale
MI - Madison Heights - Computers & You Computer Shows
OH - Toledo - Computer Festival

MAY 1995

MAY 6
AL - Bessemer - Birmingham Area Computer Show
AR - Russellville - ARRL Hamfest
CA - Santee - Ham Radio, Computer & Electronics Swapmeet
MD - Stevensville - Hamfest & Computer Flea Market
N] - Wayne - KGP Computer Show*
NY - Owego - Southern Tier Hamfest
SC - Greenville - Hamfest
TX - Amarillo - ARRL Hamfest
VA - Manassas - MarketPro Computer Show*

MAY 6-7
PA - Allentown - MarketPro Computer Show*
TX - Abilene - ARRL West Texas Convention 8 Hamfest

MAY 7
CA - Livermore - Swapmeet
CA - Santa Rosa - MarketPro Computer Show*
IN - Indianapolis - AGI Computer Fair*
MN - Bemidji - Hamfest
NY - Poughkeepsie - ARRL Hamfest
NY - Yonkers - Giant Electronic Fleamarket
OH - Columbus - Computer Festival
PA - Wrightstown - ARRL Hamfest
VA - Annandale - MarketPro Computer Show*

MAY 12-13
NE - South Sioux City - lowa State Convention & Hamboree
MAY 13
WI - Manitowoc - Lakeshore Hamfest & Swapfest

MAY 13-14
CA - Sacramento - MarketPro Computer Show*

MAY 14
CA - San Diego - MarketPro Computer Show*

MD - Hagerstown - Great Hagerstown Hamfest & Computer Show

WV - Wheeling - 18th Annual Hamfest/Computer Show

MAY 15
IN - Indianapolis - AGI Computer Fair*

MAY 19-20-21
NY - Rochester - Hamfest/Computer Show/State Conv.

MAY 20
CA - Fresno - MarketPro Computer Show*
CA - Santee - Ham Radio, Computer & Electronics Swapmeet
IN - Indianapolis - AGI Computer Fair*
KY - Paducah - ARRL Hamfest
MA - Wilmington - KGP Computer Show*
MI'- Westland - Great Lakes Computer Expo & Sale
MO - Kansas City - Missouri State Convention
N] - Belvidere - ARRL Hamfest
TX - Arlington - Calculator/Antique Instrument Convention

May 20-21
AL - Birmingham - ARRL Hamfest
OH - Cincinnati - Computer Fair
NM - Ruidoso - ARRL Hamfest
WA - Yakima - ARRL Hamfest

MAY 21
ALZ - Phoenix - Computer & Electronics Swapmeet
CA - San Rafael - MarketPro Computer Show*
CA - Stockton - MarketPro Computer Show*
IA - Burlington - ARRL Hamfest
IL - Glen Ellyn - Computer Central Computer Show
IL - Peotone - ARRL Hamfest
IN - Wabash - ARRL Hamfest
MA - Cambridge - MIT Fleamarket
NY - Woodbury - ARRL Hamfest
OH - Findlay - Computer Festival

MAY 26-27-28
OK - Tulsa - Oklahoma State Convention

MAY 27-28
MD - Gaithersburg - MarketPro Computer Show*
PA - King of Prussia - MarketPro Computer Show*
WY - Casper - ARRL Hamfest

MAY 2
IL - Orland Park - Orland Park Computer Show
MD - Bowie - Hamfest

JUNE 1995

JUNE 4
CA - Livermore - Swapmeet
IL - Princeton - Hamfest & Computer Show

JUNE 9-10-11
TX - Arlington - '95 West Gulf Div ARRL Convention

JUNE 10
NC - Winston-Salem - Hamfest,Computer & Electronics Fair

MARCH 1996

MARCH 9-10-11
fL - Orlando - 50th Annual Orlando HamCation

*See Computer Show Promoter Info Box
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READ BY 80,000 QUALIFIED ELECTRONIC BUYERS,
SELLERS AND TRADERS EVERY MONTH!

TYPE or PRINT your ‘‘electronically related” ad copy CLEARLY (not all caps) on the
form provided or on a separate piece of paper. Calculate the number of words and multiply it
by the appropriate rate (see DETERMINING YOUR RATE PER WORD section). Include any
charges for Bold and/or CAPPED words, any photo costs that would be applicable and/or

Select the appropriate classification for your ad(s) to appear in and mark it in the space
provided below. If no classification is indicated, the ad(s) will be placed in the Miscellaneous
Section or wherever we deem most suitable. Available classifications to choose from are:

costs for boxing your ad (explained below). Choose the appropriate classification for your 10. Ham Gear For Sale 115. Telephone - Fax
ad(s) to appear in (see right). Enclose your name, address and account number (if available) for 20. Ham Gear Wanted 120. Components
identification purposes. Include full payment — CLASSIFIEDS ARE RUN ON A 30. CB - Scanners 130. Antique Electronics
PRE-PAID BASIS ONLY — and mail your completed order to: 40. Music & Accessories 140. Publications
50. Computer Hardware 150. Plans - Kits - Schematics
NUTS & VOLTS MAGAZINE 60. Com:uter Software 155. Manuals - Schematics Wanted
430 Princeland Court 70. Computer Equipment Wanted 160. Miscellaneous Electronics For Sale
Corona, CA 91719 80. Test Equipment 170. Miscellaneous Electronics Wanted
85. Security 180. Education
90. Satellite Equipment 190. Business Opportunities
100. Audio - Video - Lasers 200. Repairs - Services

The ad rate for current PAID subscribers is 30¢ per word. All others pay 60¢ per word.
These rates apply to the first |50 words of your ad. From 151-200 words, the rate per word
doubles to 60¢ and $1.20 respectively. We do not accept ads over 200 words. There is a
$4.50 minimum charge per ad per insertion.

A photo or drawing may be run at the top of your classified ad for an additional $10.00 (one
inch max.) for camera ready art. No wording is allowed in this area. Add a one-time charge
of $5.00 to enlarge or reduce line art or $8.00 for halftone of photographs. To BOX your
ad, include an additional $25 for copy-only ads OR $50 for ads with artwork or photos.

Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS are 20¢
extra per word. Indicate bold words by Underlining. Words normally written in caps (e.g.,
IBM) and accepted abbreviations such as VAC or MHz are NOT charged as all cap words. Use
a 2-letter abbreviation for states (e.g., Ohio = OH). A phone number is one word. It will be

PLEASE TYPE or PRINT CLEARLY — ONE WORD PER SPACE—

AD #1 — CLASSIFICATION #

et = + + = ;o ey
most helpful if you would spell out words when submitting handwritten copy.

Tow 030 Pad Sub Subtotal 0 Bok/0J Caps BOX IT! Subtotal No. Toul

Words or andlor [0 $25 copy only of

00 60¢ Non Sub O Art/Photo 0 $50 copylart Issues
AD #2 — CLASSIFICATION #

Ads received BY our closing date (the 10th of the month) will run the following month. EX:
Ads received by May 10th will run in June. Ads postmarked through May 10th but received
after the closing date will be placed in the next available issue. No cancellations or chang:
after the 10th.
The first two words of your ad will be set in BOLD CAPS at no charge. Running copy
only. No special positioning, centering, dot leaders, extra space, etc. is allowed. All
advertising in Nuts & Volts is limited to electronically related items ONLY. All ads are subject
to approval by the publisher. We reserve the right to reject or edit any ad submitted. We do
not take ad copy or changes over the phone. The magazine is mailed on or before the Ist of
the month. We do not bill for classified ads. Repeat ads or ads run in multiple classifications
within the same issue are allowed. Paid subscribers may run ads at the 30¢ rate only through
their subscription expiration date. —X = + 5. i X__=

Toul 030 Paid Sub Subtotal 0 Bold/ Caps BOX IT! Subtotal No. Total

Words or andlor 1525 copy only of

[ 60¢ Non Sub O ArtPhoto 0 $50 copylart Issues

You may fax in ad copy or changes to Nuts & Volts before the closing date (the 10th) at Account Number Total Enclosed

909-371-3052 using a MasterCard or Visa. Be sure to include the credit card expiration date,
the name that appears on the card and a daytime phone number. Ads faxed in without credit
card information will not be printed until payment is received in full. For verification of
faxed-in ads, call 909-371-8497.

REMEMBER: All Ads Must Be PREPAID. $4.50 min. per ad per insertion.
Classified ads will not be processed until payment is complete.
No refunds. Credit only.
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FROM THE INTERCEPTORS”

The New and Improved
Model R10

FM Communications Interceptor®

If RF security is a concem then the
R10 Interceptor® may be the
answer. FM signals just can't hide
from the R10. It provides a shield of
protection that no FM signal can
penetrate without being detected.

The proprietary circuitry was devel-
oped exclusively by Optoelectronics.
Thousands of customers including
security professionals, radio techni-
cians, and monitoring enthusiasts
appreciate the near field capabilities
of the R10.

For the first time since its intro-
duction two years ago the R10 has
been upgraded with a new high
intensity bargraph LED display, a

SPTOELECTRONICS

R10 FM Communications
Interceptor 4
30MHz - 2GHz

low battery indicator and a delayed

squelch. The new squelch circuit

provides continuous reception of a

signal during most multi-path drop

outs. Now when used with our

DC440 Decoder, Digital Coded

Squelch codes can be checked as

well as CTCSS Tones and DTMF

Characters.

e Check deviation with 10KHZ
(1KHZ step) or 100KHz (10KHz
step) range.

e Check relative signal strength.

e Skip button lets R10 scan to next
signal.

* Continuous 30MHz to 2GHz

coverage in less than one second.

* Completely automatic with no
tuning required.

* 400 foot pick up range from hand
held radios. (Distance will vary
with RF background.)

* Use built in speaker or earphone/
headphones.

R10 checks
coded squeleh
codes with

». DC440 Decoder

\

| ‘\\\\\\\\\\\\
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\‘\\
'\
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Model R20
Interceptor/Bug Detector
AM Communications Interceptor®

The R20 is a compact RF signal
strength detector with a 10 segment
bargraph display. There is also an
audio output from the detector that is
processed for constant volume for
use with ear phone.

The audio output is useful for room
sweeps where in close proximity to a
transmitter a quieting effect can be
heard due to detector saturation.

ST

Transmitters can be easily checked

for output and AM modulation.

* The 10 segment LED bargraph
responds to all RF signals with
nominal 3dB increments
Pocket sized with built in
telescoping antenna.

9 Volt battery operation.

Monitor Aircraft, CB, AM broad
cast transmissions when close.
Check Microwave oven leakage.

Wide .5MHz - 3GHz+
frequency range.

T B B Y B BB s | IR RS W H T vm@

Order

e 1-800-327-5912 Fax 305-771-2052

305-771-2050 * 5821 NE 14 Avenue, Fort Lauderdale, FL 33334

Visa, Master Card, C.0.D., Cash or Money Order ¢ Shipping Charges Additional.
All specifications & prices are subject to change without notice or obligation.

Write in 83 on Reader Service Card.
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Mystery
Levitating

Device!

Remember War of the World? Objects float in air and move to the
touch. Defies gravity, amazing gift, conversation piece, magic
trick or great science project.

ANT1K Easy to Assemble Kit/ Plans .....

Laser Ray Gun

DANGER

Advanced project produces a burst of light energy capable of
burning holes in most materials. Hand-held device uses
rechargeable batteries. 500 joules of flash energy excite either
a neodynium glass, yag or other suitable 3" laser rod. This is a
dangerous CLASS IV project (individual parts/assemblies

available).

LAGUN1 Plans $20.00
LAGUNIK  Kit/Plans.... ... Price on Request
Extended I'Iuy

Telephone A

Recording System

READY TO USE! Automatically controls and records on our X-4
extended play recorder, taping both sides of a telephone
conversation. Intended for order entry verification. Check your
local laws as some states may require an alerting beeper.
TAP20X Ready to Use System $129.50

&
Shocker Force Field/

% Vehicle Electrifier __ —

Neat little device allows you to make hand and shock balls,
shock wands and electrify objects, charge capacitors. Great
payback for those wise guys who have wronged you!

SHK1KM Easy to Assemble Electronic Kit ... $24.50

Blaster Pulser

Pocket-sized wand produces 100,000 watts of power for
personal defense, field and lab use, etc.

BLS3 Plans $10.00
BLS3K Kit / Plans $69.50

Homing / Tracking Transmitter

Beeper device, 3 mile range.
HOD1 Plans .....$10.00 HOD1K Kit/ Plans....$49.50

Listen Thru Walls, Floors

Highly sensitive stethoscope mike.
STETH1 Plans...$8.00 STETH1K Kit/Plans ...$44.50

Telephone Line Grabber /

Room Monitor

ALL NEW! The Ultimate in Home or Office Security & Safety!
Simple to Use! Call your home or office phone, push a secret
tone on your telephone keypad to access either: A. On
premises sounds and voices; or B. Existing telephone conversa-
tion with break in capability for emergency messages. CAU-
TION: Before assembly or use, check legalities with your state
Attorney General's office as you may require "beepers” or other
3rd party alerts.
TELEGRAB1 Plans Only
TELEGRABIK Kit/Plans

Ultrasonic Blaster

Laboratory source of acoustical shock
waves. Blow holes in metal, produce _
“cold" steam, atomize liquids. Many Z;
cleamng uses for PC boards, jewelry, ==~
coins, small parts, etc.

ULB1 Plans...........$10.00 ULB1KKI/PIam. .SSS.SO

100,000V Intimidator /
Shock Wand Module

Build an electrical device that is affective up to 20 feet. May be
enclosed for handheld, portable field or laboratory applications.

o |de

TV & FM Joker / Jammer

Shirt pocket device allows you to totally control and remotely
disrupt TV or radio reception. Great gag to play on family or
friends. Discretion required.

EJK1KM Easy to Assemble Electronic Kit .......ccuusuee

Visible Beam Laser

High brightness red HeNe laser visible for miles.
Produce your own light show! Projects a visible beam of red lite
clearly visible in most circumstances. Can be used to intimidate
by projection of a red dot on target subject. Also may be used to
“listen in” using our laser window bounce method #LLIS1 below.
Easy to build module makes A working visible laser!

LAS1KM Kit w/imw Laser Tube, Class Il. ...
LAS3KM Kit w/2.5mw Laser Tube, Class llIA ..

wnnne $24.50

" " &

Laser Bounce” Listener System
Allows you to hear sounds from an area via a lite beam reflected
from a window or other similar objects. System uses our ready-
to-use LATR1 Laser Terminator gun site as the transmitter. The
receiver section is supplied as an easy-to-build kit, including our
cushioned HS10 headsets. LLIST2 Plans ... $20.00
LLISTIK Kit of Both Transmitter and Receiver .......
LLIST20 Assemble with Laser Gun Site ...

3mw Visible Red Pocket Laser

ITM2KM Easy-to-Assemble Electronics Kit ................. $49.50 Utilizes our touch power control!
™2 Plans only, credit-able 10 Kit ........cuusmssses $10.00 VRL3KMX  Kit/Plans .....ow..$74.50
lon Ray Gun Pocket Sized NightViewer

Projects charged ions that induce shocks in people and objects
without any connection! Great science project as well as a high
tech party prank IOGG Plans $8.00

10G3 $69.50
Shirt pocket size electronic l ))))
device produces time variant

complex shock waves of intense directional acoustic energy,
capable of warding off aggressive animals, etc.

IPG7 Plans........$8.00 IPG7K Kit/Plans ..$49.50

Invisible Pain
Field Generator

$74.50

Special Introductory Offer! WOW! Over 500 ltems! This is the
LARGEST Smoke Assortment we have! Each super giant
assortment contains at least 500 pieces - enough to last you a
long time. And the best thing is the SPECIAL price - less than
12 cents per item. Guaranteed value at least 50% more than
you pay! SMOKE 25 $59.50

Uses Low Level Starlight to See in the Dark!

« Low Cost « Ultra-Hi Lite Amplification!

« Auto Brightness Control

+ Limited Amount Available

+ Made in USA -« Night surveillance « Animal studies, etc.

Can be used to fly an airplane or drive a car! PKV7 Plans ....$15.00

PKV7K Easy to Assemble Kit .........cccmmmmsnscsse $1,295.00
PKV70 Ready to Use $1,595.00
3 Mile FM

Wireless Microphone

Subminiature! Crystal clear, ultra sensitive pickup ttansmns
voices and sounds to FM radio. Excellent for security,
monitoring of children or invalids. Become the neighborhood
disk jockey, or go "under cover" using our sunglasses FM radio

(see catalog). FMV1 Plans $7.00
FMVIK  Kitand Plans $39.50
SUGL10  Sunglasses with buift in FM Ragio .............. $29.50

Telephone Transmitter - 3 Mi

Automatically transmits both sides of a telephone conversation
to an FM radio. * Tunable Frequency * Undetectable on Phone
+ Easy to Build and Use ~Up103M|Ia Range -Onlytransmns
during phone use. VWPM?7 Plans ... e $7.00
VWPM7K Kit/Plans 339 50

| CATALOG
With many

more items!
Free with Order
or send $1 P&H
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s Your Cable
Company
Robbing You
Blind?

CABLE 0 B | ==
THEFT.

CALL -t
1-800-225-3105

MasterCard VISA.
i /

Write in 59 on Reader Service Card. Nuts & Volts Magazine/March 1995
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®
BASlc STAMP MODULES! * Carrier boards provide battery clips,

prototyping area, programming connector,

Stamp_SiZed Modules Run BASIC Programs and reset button (BS1-IC carrier shown).

BASIC Stamp | Module (BS1-IC)

8 general-purpose 1/0 lines

256-byte program space (100 instructions)
4-MHz clock (2400 baud serial, etc.)

$29, $39 with carrier board*

BS2-IC
BS1-IC

™1 24 [] PWR
Rx [ 2 23 [1 GND
ATN [] 3 22 [] RES

£280%Becnpaees el at 3l o9

EEEECEEEEEEEREE Po[]s 20 [1 P15

|IIIIII|I F I ’ | — I — I ’ I Pi[]e 19 [] P14

P27 18 [1 P13

P3[]s 17 [1 P12

Pa]o 16 [J P11

These new BASIC Stamp modules are the latest in BASIC Stamp computers. They’re perfect Ps [ 10 15 [1 P10
for numerous applications, from controlling model trains to monitoring factory sensors. :E :; :;%:

They have 8 or 16 1/0O lines, which can be used for a variety of digital and analog purposes.
And like the original BASIC Stamp, these modules are programmed in BASIC. Our special
“PBASIC” language includes familiar instructions, such as GOTO, FOR...NEXT, and IF.. THEN, BASIC Stamp 1l Module (BS2-IC)
as well as SBC instructions for serial 1/0, pulse measurement, and button debounce. 16 general-purpose 1/0 lines

2048-byte program space (600 instructions)
The BASIC Stamp Programming Package contains everything you need to program Stamps 20-MHz clock (9600 baud serial, etc.)

using your PC. The package includes our editor software, programming cables, manuals, $49, $59 with carrier board*
application notes, and free technical support. The package is available for $99; Stamps must
be purchased separately.

The BASIC Stamp I will always be the smallest and least expensive Stamp. For many
applications, it's the most prudent solution. However, a growing number of customers need
the additional features of the Stamp II. We hope you'll find both Stamps useful and fun.

PIC16/17Cxx DEVELOPMENT TOOLS

New prices make PIC development more affordable

You've probably seen the articles about PIC microcontrollers. They're popular because they’re
cheap and efficient. Which is why we chose PICs for our BASIC Stamps. A typical PIC has 18 or
28 pins, 1K of program space, and 32 bytes of RAM, all for around $5. If you'd like to program
PICs in assembly language or C, we offer the hardware and software tools to get you going.

PIC16Cxx Programmer

3
a | L]

PIC16CXx-PGH  PALAX R Programmer for PIC16C5x/64/71/74/84/... Q 4 5,
: Printed manuals; cables; power supply * $199 ® l:) 7N

Docs on disk; user-supplied cables* « $99

3805 Atherton Road, #102  Rocklin, CA 95765 « USA
(916) 624-8333 * Fax: 624-8003 * BBS: 624-7101  Internet: parallaxinc.com

0195NV BASIC Stamp and the Parallax logo are registered trademarks of Parallax, Inc. » PIC is a registered trademark of Microchip Technology, Inc. » Features and prices subject to change without notice.  Prices are U.S. prices only
* Programmer “Hobbyist Pack” requires MS Windows for printing documentation

430 PRINCELAND COURT
CORONA, CA 91719

FWD & ADDRESS CORRECTION REQUESTED



