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1 D-480 MHz Classic Generator 
Hewlett Packard 608E 
Signal Geneealor ... $239 
The HP 608E provides high- .,.._.,._ 
quality, versatile perfonnance 
with distinaive ease of opera­
tion. Offers an adjustable, cali­
brated output of 0.1 flY to 
1 V nns from 10 to 400 MHz. 0 to 95% AM, +011 
or Pulse modulation. Basic accuracy of ±0.5%. 
Includes a built-in aysta1 calibrator which provides frequency check points; 
jack provided for audio frequency output; aystal accuracy better d1an 0.01%. 

2 REE 1PI PlOO 1 Probes 
Kikusui COS61 00 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, dear display. 
1he COs6100's front-P'dllel is laid out 
logically so using it is quite simple. 

Boasts features normally not found on similar soopes, 
making it very powerful! It will trigger from dJannel 

I, 2, 3, or "ALT' and the patented ''trigger lock" allows for stable, automatic 
triggering even on complex signals ;uch as 1V waveforms. Anod1er llllUSual 
feature is the ability to display sever.U lissajous patterns at once. For exanJple, 
X-Y displays ci channel 3 vs. channel 1, 2, 4, and 5 can be displayed sinlulta­
neously. This is an outstanding va lue on a powerful , easy-to-use 
Oscilloscope ... order yours today and receive 2 FREE probes! 

C Battery UOEY'Dift,. 
Hewlett Packard 204C .,._.._ 
5 Hz-12 MHz Oscilalor ... $249 
The HP 204C is a small, lightweight capadtive-ttmed 
osdllator. AC tine or rechargeable banery operation 
makes this instrument ideal for both foeld and labora­
tory use. The HP 204C provides freq uency from 
5 Hz to 1.2 MHz in 6 overlapping ranges wid1 a flat­
ness of ±0.5% (from 100 Hz to 300 kllz). Delivers 
an output voltage of >2.5 V rms (10 mW or 
+ 10 dBm) into 600 Q. Includes Sync Output 
>100 mV m1S into <100 pF over entire range. 

Comes Wlfh FREE HP-18 Cable 
Hewlett Packard 2225A 
HP-18 1hinkJet Printer ••.•.• $149 
Here is the popular HP Thinkjet 
Printer at a great price! This 
printer is a quiet, compaa desk­
top printer that is very effident 
(150 cps) while delivering crisp, 
easy-to-read text and graphics 
for leners, reports, and spread-
sheets in either draft or quatity mode. Well known 
dlroughout the indUSII)• so software suppon is never 
a problen1. Print cartridges are disposable and easily 
replaced. Due to it5 size, features, quality, and dependability, the HP 2225A is 
an excellent d10ice. Utilizes the popular HP-IB interface. 

LCR 

The 815AF Impedance Bridge is a portable, 
self-contained instrument providing acrurate, reliable 
measurements. Designed to measure resistance to 
12 Mn, induaance to 1200 H, storage faaor "Q" of 

induaors to 1000, capadtance to 1200 mF, and dissipation factor "D" of 
capacitors to 1.05. Internal generator makes measurements at 1 kHz and also 
has external generator capability for mea;urements at other than 1 kHz. 
Features indude null meter, decade readou~ zero d1eck function, and protec­
tive cover. 

Wllh TV ... ...._... -..:-~bililies 

~~t79 mm 
The Goldstar OS-9020A oscillo- __ , __ .. ·-
soope provides both high quality 
and perfonnance wid1 lower cost 
to fill the requirements of schools, 
indusuy, se.vice shops and hobby­
ists. This 20 MHz oscillosoope is 
loaded wid1 features sud1 as auto­
matic focus, variable h<~d-df, TV sync ci!Uiit, X-Y operation, and a 6-inch 
n.-'<.tangular CRT wid1 internal graticule. Basic ;pecilications include a vertical 
dcfleaion b-dndwidth of DC to 20 MHz, (7 MHz magnified), nlOdes of opera­
tion are CHI, CH2, Add, DuaVChop. Deflection factor of 5 mVJdiv to 
5 V/div in 10 calibrated steps. Accuracy in nonnal operation is ±3%. Time 
base ci 0.2 fl$/div to 0.2 S/div in 19 calibrated steps. Trigger system modes ci 
auto, norm, TV-V, TV-H with source of CH1, 012, Une and External. 1l1e 
OS.9020A meers lEG- 348 safety requirements. The OS-9020A is sold faaory 
new and includes a 2 year warr.rnty. For an economic dJOice "id1 high qual­
ity d1e Goldstar OS.9020A can't be beat 

~ 
GS GoldStar 
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llANos 
Most Banclwicllh For Your 
Dollar ... Only $3.25/MHz 
Hewlett Packard 1720A ~---
275 MHz Osciloscope ••• $895 
The 1720A is a high-perfom1ance oscilloscope 
with a 275 MHz bandwidth. Two vertical 
channels with defleaion factors ci 10 m V to 
5 V/div. (±ZOAl), 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 Tinle Base: 10 nS to 20 mS/div. 
Display Modes of A, B, ALT, CHOPPED, A+B. 
Other features include Hold-Off, Scale 
Illumination, X-Y Display, Auto Focus and Interrsity features. 

A Great Hanclhelcl 
Fluke 8022 

Digital Mullimeler $89 
The popular Auke 8022A ... easy-to-trse, reliable, and versa­
tile! Measures DC & AC Volts, DC & AC Current, and 

• .~. • Resistance. DCV to 1000 V with a resolution of 100 flY on 
•::.r:=- the 200 mV range, an accuracy ci ±(0.1% ci reading+ one 

digit) on all ranges. AOV to 750 V and DC & AC Current to 
2000 mA, 45 to 450 Hz; Resistance to 20 Mil. Features indude ovenange 
indicator, easy-to-read display, and a fused input. 

One honclheld does it all 
B&K Precision 2707 
Mfool Kwr Digilal Multimeler $89 
This 3M Digit Multimeter is called d1e ''tool kit" and the 
reason is simple, rt does it all! In dlis one handheld 
meter you have the power to measure all ba;ic multi­
meter functions including AC & DC Volts, AC & 
DC Current, and Resistance, plus the extra added fi.mc­
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 ha!l(UJelcP You can now! 
• I\,'\Sic accuracy: DCV ±0.5% 
• Resolution of 100 flY, OJQ, O.lflA, 1 pF, I Hz 
• Single function and r'Jllge mntrol 
• OCV: 200 mV to 1000 V; AOV: 200 mV to 750 V; Capacitance: 2 nF to 

20 flF; DC & AC CutTc.-·nt: 200 f1A to 200 rnA & 10 A; Resistance: 200 Q 
to 200 mil; Frequency: 2 kHz to 200 kHz 

• Features indude: auto polarity, auto zero, overrange indication on all 
r.m!,>es, and overload pro!e<.tion. 

Call, Write or Fax 
for FREE Co~ 
of our Catalog! 

Call Toll Free: 800-527-4642 
Radio & Computer Hotline: 800-559-7388 

E L E CT RON I C s 
In Dallas: 214-348-8800 • Fax 214-348-0367 • 1717 Reserve Street • Garland, TX 75042 • P.O. Box 551419 • Dallas, TX 75355-1419 
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... brings you a potpourri of high-tech goodies tor the techno-tinkerer! 
For thirty years we have been your source tor Silicon Valley exotica! 

+ From HP laptop computer (model unknown) 

+ Epson part number of ECM-A0234 

+ 7" x g _25" display area 

+ 16 pin header on .1" centers 

+ Factory new in antistatic bags 

$24.95 

+ Heavy-duly switch-type joysticks, made by Wico 

t New in box, 1 OA Microswitch contacts 

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

HSCM 15227 Red Teardrop HSCM 15228 Black Teardrop 

HSCM 15230 Red Ball Knob Your choice $6.95 
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+ Heavy-duty "tire" buttons, made by Wico 

+ New, lOA Microswitch contacts 

+ Mounting flange 1.25" dia., mounts in 1.125" hole 

+ Nicely dished button, choose from several colors (Note: 
only a few blacks were available at press time) 

HSCM 15218 Yellow, HSCM 15219 White 
HSCM 15220 Blue, HSCM 15221 Green, 

HSCM 15222 Red 

$1 .95 ea. 

+ Hyundai external 2400 & 1200 bps modems 

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

+ CCITT V.21 (V.22/V.22bts tor 2400), MNP-5 compafible 

+ 5" x 1.25" x 8.5" compact size, software included 

HSCM 15179 2400 bps External Modem $1 7-50 
HSCM 15238 1200 bps External Modem $9.95 
+ 1200 bps internal modem card, new with software 

HSCM 15239 1200 bps Internal Modem $4.95 

+ 43 Megabyte, IDE Interlace, 23 mS access time 

+ Toshiba MK1122FC 2.5" hard drive 

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

+ Looks like new, 90-day warranty 

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

$39.95 

Huge SCSI Hard Drive 
+ Fuj~su M2266S Full Height 5.25" Hard Drive 

+ 1 .2 Gigabyte ( 1.08 GB Formatted) 

t SCSI Interlace (SCSI-It Capable) 

+ 14.5 mS avg. access time 

+ Great tor File Server 

+ Looks like new, 90-day warranty 

Q' '71 
. I ). ~ 
[/' 

B) Linear supply rated at 12VDC 
@ 1200 rnA. Input is strapped tor 
240 VAC input, use as is with 
11 OVAC for lower voltage output, or 
re-s trap it tor 11 OVAC use a112VDC. Mea­
sures 2.5 x 4 x 6.5", IEC cord not induded. 

HSCM 14980 $5.95 

C) Standard 6' IEC power cord tor use with above supplies. 
misc. colors & styles , used. HSCM 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.g5 

E) Same as "D" above. only 5VDC@ 500mA, + 12VDC@ 1 A 
HSCM 15139 $ g _95 

+ Ten foot cable 

+ High-density 15-pin 0 -sub (VGA type) 

connector at one end 

+ 5 BNC Connectors at the other end: Re d , Green, 

Blue, Horizontal and Vertical synch . 

+ Perfect for those high-res CAD monitors 

$14.95 

+ 60-wa« air-suspension speaker with built -in crossover 

+ Mediavision Model 670-0020, used with CDPC system 

+ 6" speaker, 30 · 300 Hz treq. response, 40 Watts RMS 

+ Handsome black styling with removable black grille 

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

+ New in box. 90-day warranty 

t Maxoplix RXTSOOS internal full-height 5.25" drive 

+ 800 MB Write Once, Read Many (WORM) Optical Drive 

+ Customer returns, some work, some don't... 

+ As-is, no returns or exchanges ... perlect tor experimenter 

t SCSI Interlace, we have no other into. 

t Driver sohware available in Corel SCSII package 

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

12VDC Mega-power! 
t LH Research Super-Mite switching power supply 

t Provides 12 Volts DC @ 84 Amps1 

t Model #SM11-2/115 

+ Switching supply, so don't run without a load! 

+ 115 VAG input, 2000 VA. has 5" lan 

+ Used, 30-day warranty (void it run without 50% load) 

$89.95 

+ Upright style case for 3.5· hard drives 

t Includes power supply . tan 

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

t 2.25' x 6.25" x 7.25' compact size 

+ Uses IEC power cord (not included) 

+ Power & drive activity LED's 

t Low-profile case for 5.25. drives 

, .... ---:;_:;;.-l 
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t Perlecl tor CD-ROM drives f,'. :.._~ . _ .. ·<· _.-
t 9.5" x 2.5" x 10.5" overall size i .. ;~.,~-:; -.:: lT·;>....-
+ 50-pin SCSI daisy-chain connectors .--, .. ""~V 
+ Uses IEC power cord (not included) 

+ Internal audio cable . RCA jacks on back 

+ Features 40W power supply, tan, SCSIID switch 

HSCM15170 Upright3.5" DrlveCase $39. 95 

HSCM 15243 Low-Protlle5.25" DrlveCase$39. 95 

+ Dual Workstation Installation Kit 

t Two h igh-quality 1 0' RG -58 coax BNC cables 

t Two BNC tee's 

+ Two BNC SOU terminators 

+ One BNC coupler 

+ Enough to cable two Thin-net workstations to the 

wall -plate distribution point 

Rechargeable Battery 
t 4 "D" Cell -size - 4 .8VDC 3500 mAH/5hr NiCd 

+ Sturdy steel case with mounting ears, pin jacks 

+ Charge regulation circuitry , .5 A Fuse 

+ Case size 9" x 4 .25" x 2 .25" (batteries can be 

unplugged and removed if desired) 

+ Unused, 19g2 date codes (still good) 

+ Toshiba TOLD-9200 

t 3 to 4 mW at only 75 · 100mA of current! 

+ 670nm wavelength (visible red) 

t Brand new prime 

t Uncollimated, needs current regulation 

+ Application sheet with suggested circuit supplied 

$17.95 

+ Sony CDU-535 internal CD-ROM Drive (uses caddies) 

+ Working drive pulled from multimedia systems 

+ Single-speed halt-height drive, Sony 40-pin interlace 

+ Front earphone/speaker jack. rear audio connection 

+ New controller card, cable included (no software, caddy) 

+~day warranty~~~:~~::~: ;~; 

+ Colorado Memory Systems ·Jumbo· model drive 

t 120 Megabyte external tape-backup unit 

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

+ Interlaces like a floppy drive (37-pin connector on back) 

+ 6.75" x 2.5" x 10" case with power supply. no IEC cord 

+ 90·day warranty 

Computer Parts Specials 
Eight-bit VGAJEGA Video Display Card 
t 256K VRAM, non-upgradeable. may be used 

HSC# 15059 $19.95 
IDE Hard/Floppy Controller, high quality Maxtor brand 
+ New 16-bit card in anti-static bag 

HSC#15237 $4.95 
C. Slim-line AT case. new. no power supply 

+ Three 3 5" drive bays. 90" slot expander. hardware 

HSC# 15196 $14.95 

External Floppy Drive 
t 5 .25" half-height 360K floppy drive, beige face 

+ Sturdy beige enclosure with power supply 

+ IEC Power cord , 37-pin D cable included 

+ Case size 6 " x 2 .2 5 " x 12.5" (great for mounting 

other external drives , i.e . CD-ROM. etc.) 
t New in box, with manual 

t 90-day warranty 

+ Used VeriFone Tranz 240 terminals 

+ Vacuum-fluorescent alphanumeric 16-charac ter readout 

t 12-key keypad t Z·80 proc. t CMOS program EPROM 

t Mag-stripe read-head (may have been disconnected) 

+ Communicates over an RS-485 line 

+ Needs 8.5 VAG adaptor 

+ Quantity discounts available 

New! QRP Kit Specials 
+ Popular QRP ham transceiver kits by Oak Hills Research 

+ 1.5 wan (Sprint) & 3 Watt (Explorer) models 

+ 30, 40 Meter bands avail. tor Sprint, 20, 30. 40 lor Explorer 

+ 100% complete kits with chassis. knobs, etc. 

t All coils prewound lor assembly ease 

t QRP Wattmeter kit WM-1 available tor $79.95 

Sprint Transceiver Kit $89.95 
Explorer Transceiver Kit $1 29-95 

+ Lucastilm's ·Their Finest Hour -- The BaHie of Britain· 

t Historically accurate depiction of key WW It battle 

+ "Fly" a SpiHire, Stuka or one of six other lighter planes 

+ Realistic-kloking cockpit instrument panel on screen 

+ Instruction book has 45 page history of the war with 
period photographs. campaign maps, profiles and quotes 

+ Turn on a "cockpit camera" to record your battle 

+ IBM/DOS,EGNVGA, Adlib compatible. 
HSC#14694 

Remote Control for 
your Computer! 

+ Infrared Remote operates your con1puter 1rom 50 teet 

+ Pertect for sales presentations. training. demonstrations 

t Serial Interlace (IBM version) or ADB (Mac version) 

+ Handhek1 remote is r x 2.s· x .s· 
+ Included software provides screen pointer tor emphasis 

t Keystroke mapping table can be customized, saved 

+ Roam the room. make eye contact with your audience 

+ Like using a TV set remote control (easy to set-up. use) 

HSC# 15240 IBM Remote Keyboard $29.95 
$39.95 



DC140 • ~•••::J-
Decodes DTMF, CTCSS, and DCS 
CIV compatible, optional nicad. 

DC44Q ••••••• $259.00 
Opt/nlcadil •••••••. $39.00 
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Write In 208 on Reader Service Card. 

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. LEOs TX, RX, PHONE, POWER. For 
info call or write to John Bell, 1381 
Saratoga St., Minden, NV 89423. 702-267-
2704. 

20M. QRP Backpacker II 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. 

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. 

VAGI ANTENNAS for 100MHz to 1GHz, 
custom made up to 12 elements. For 
prices and information call or write Dave 
Martin WA6TYJ, 805-239-1932, 4820 Deer 
Creek Way, Paso Robles, CA 93446. 

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? "HANOI-Finder" 
kit attaches to HT. $27.95. Group dis­
counts! NOARD, 29460 Lorain, Cleve­
land, OH 44070. 216-777-9460. 

SYSTEMS COMPATIBLE FOR: 

ZENITH 
JERROLD 

OAK 

PIONEER 
SCIENTIFIC 
ATLANTA 

A SURE BET FOR DEALER PRICING II 

PA ADISE CABLE 
1-800-488-DICE I VISA" I COD • 
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SIMMS, SIPPS, CREDIT CARD, SOJ, ZIPP & DIP 
AST-COMPAQ-DELL-HP-mM-NEC 

PACKARD BELL-TI-TOSHffiA-ZENITH & MORE! 

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

':!;:, 1-800-252-5959 o:'~~":; 

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 
in terface & 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 
avai lable. 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 
sh ipping. 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. 

AN/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, MCNISA, 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/Cione 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 @ tOOmA, wall power supply is 
included. Circuit uses crystal controlled 
7910 chip, no tone alignment required. 
Three position switch allows H F 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/trade. Russell Ott, 9050 Briarclift Rd., 
Indianapolis, IN 46256-2206. 317-849-
5866. 

"!' QUI[­
~ SHOOTER - . 

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 COOs. 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, W9YLU, 6731 N. Hermi­
tage, Chicago, IL 60626-4007. 

TRANSLATOR SYNTHESIZER, 100 cycle 
6 pack tor 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 interlace 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 (5~) 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 
Prograntmers 

Engineers 
Technicians 

and/or 

Hackers 
Are you an expert in any of these areas? 

• IR Control • PCB Design • C++ • Machine Code • Windows 
Development Code • Lasers • Spread Spectrum • 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 resume, technical qualifications, 
and/or a list of your abilities and achievements to: 

CORBV- ==~ylvania Street II 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 : 

Dealers Universities 
Corporations Individuals 

* 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.n4.0996/407.876.6226 FAX 407.876.6339 
TECNET P.O. Box 1509 Windennere Florida 34786 USA 

Write In 218 on Reader Servlca Card. 

FOR THE BEST 
PRICES ON PROFESSIONAL tOOLS, 

CALL ELECTRO-TOOL 

OIOtt -Case · Deluxe Polypropylene. Chemical 
Resistant. Tools by CooperTools and others. BOOT Case, 
complete with tools ... $379.99 
BOOT Case Only ... $112.00 

pi Ott -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 

~-....... .....-:,._~ 
~ ~~ 

'''··~ ~' 

'--- I •j, 

WeUerWCCIOO. Electronically Outi\'ISOR -Superior 
controlled station, temperature magnification, Optical Glass 
adjustable from 350°F-B50°F, Prismatic lenses, (not plastic) 
Zero voltage circuit-safe for sens~ Select any one of (6) magnifi­
tive components, 40 Watt pencil cations ... $22.50 
... $89.50 

GoldSixlr- - 20 MHz Dual Trace Oscilloscope OS-
7020A-Large 6" rectangular, high sensitivity: 1 mV/div, high 
accuracy: ± 3%, stable, low-drift design, 8 divisions of 
displayed dynamic range and accurate, distortion-free 
waveform measurements ... $394.00 

Electro Tool 1 Inc. 
9103 Gillman, Livonia, Ml48150 •1 

Customer Service: (313) 422-1221 . . . 
ORDERS ONLY: 1 (800) 772-3455 

"Tools American Made." 
Write In 217 on Reader Service Card. 

r-------------------~------------------------------------------, ( • N~~ 
: 't' IMPORTANT INFORMATION AND DISCLAIMER REGARDING 
1 GENERAL INSTRUMENT CORPORATION 
1 Dear Readers and Subscribers, 
I_ Nuts & Volts carries some advertisements for companies which advertise various types of cable equipment. 
I Generat lnstrum~nt Corporation ('GI"), a company which manufactures and sells products under the trademarks/names 
1 "General Instrument," "GI," "Jerrold/' :.:;;rgcorp;" "Impulse," and "Starcom" has recently ... iqfqpned (:Juts & Volts that it does not man­
: ufacture, distribute, or sell any products described as: "Converter/Decoders," "Decoders:•• "Descramblers," "Pans," "Pancakes," 
1 "FSK Devices," "Activation Circuits," "Test Kits," ''Test Devices," "Test Modules," or "Test Fixtures and Accessories." 
1 Gl has further informed Nuts & Volts that the companies are NOT affiliated with Gl, and that the above described products 
1 have NOT been endorsed, recommended, or authorized by Gl in any way or fashion. 
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INTRODUCING THE UNIVERSAL M-400 
A totally new concept in data I tone readers! 

• Baudot 
• Sltor AlB 
• ASCII 
• Swed·ARQ 

THE 

CUNARD ASSOCIATES 
R D 6 Box 104, BEDFORD, PA 15522 
TEL I FAX 8"1 4 623 7000 

POIIVEFI PFIO 

BATTERY REBUILD SERVICE • FEC·A 
•FAX 
.POCSAG 
•GOLAY 
•ACARS 

• A RTTY·reader and tone-decoder In onel • DTMF 
ALl Nco IDJ580T/F1T I 
EBP20NX 7 2/1500 $ 42.95 

WE OFFER COMPLETE BATIERY PACK REBUILDING. 
OUR FULl. SERVICE INCLUDES: MINOR REPAIRS 
REPlACEMENT OF ALL PROTECTION DEVICES 
SANYO CELLS OF EOUAL OR IMPROVED CAPACITY 
YOUR ORIGINAL PACK IS REBUILT AND RETURNED. 
12 MO. WARRANTY I SATISFACTION GUARANTEED. 

GENERALELEGTRIC llm e Easy to read tw<Hine 40 characler LCD. • CTCSS (PL) 
e No computer or monitor required. • DCS (DPL) 

EBP22S 12,1800 $47.95 
EBP16N 7.2,1800 $37.95 
EBP18N 121600 $47.95 

I c 0 M I SAT I W2A I 
BP83 7 2/750 $ 29.95 
BPSAC 9.61//fJOO [FOR 2AT I 
Willi CHARGER $ 34.95 

KENWOOD I TH27A/47A I 
PS 13 7 2AIOO $ 42.95 
PS14121800 $48.95 

MPD!Pl.S i'l. ~ 
19A704850P(1200mAH) $39.95 ,,0 
"''""'"'G'" '"·" l1_1 
19A704860P(1800mAH) $ 44.95 
MPR/MPS/MPXIMARK V 
PL19D429783G1/3 $34.95 

MOTOROLA BENDIXKING 
P200!HT600/MT1 000 
NTN5521/4585 
4824/5414 s 39.95 

KR105/E $34.95 
LM100 $34.95 
LAA0125 S 39.95 

Forget the limitations you have come to expect from most 'readers'. The 
self-contalned Universal M-400 Is a sophisticated decoder and tone 
reader offering an exceptional range of capabilities. The SWL will be 
able to decode Baudot, SITOR A & B, FEC-A, ASCII and SWED-ARQ. 
Weather FAX can also be decoded to the printer port The VHF-UHF 
listener will be able to copy the A CARS VHF aviation teletype mode plus 
GOLAY and POCSAG digital pager modes. Off-the-air decoding of 
DTMF, CTCSS (PL) and DCS Is also supported. The M-400 can even 
be programmed to pass only the audio you want to hear based on 
CTCSS, DCS or DTMF codes of your choosing. The M-400 runs from 
12 VDC or with supplied adapter. TI1e American-made Universal M-400 
Is the affordable accessory for every shortwave or scanner enthusiast 

Y A E S U 1231261411/470/4151 
UN/DEN 

APXBSO $ 34.95 
KENWOOD 

FNB17 7.2Vte00 S 29.95 
FNB12 12V/600 $39.95 
FN825 7.2/600 $ 34.96 
FNB26 7 .:l/1 000 $ 44.95 
FNB27 121600 S 44.95 

Only $399.95 (+$6 UPS). FNB2 11/800 $19.95 

CELWLAR BATTERIES 

FREE CATALOG ALL BRANDS - CALL 

APX1200 $ 39.95 

/COM 
BP2/ BP3/22 $18.95 
BP5/CM6/BP8 $ 24.95 
BP7 I CM7 $ 34.95 

PB2/ KNBS S 32.95 
PB25/H/26 $ 22.95 

YAESU 
FNB314/4AII2 $32.95 
FNB11/14/10S $29.95 
FNB17 $ 23.95 

BA JTERY INSERTS- BEST PRICES I Universal Radio 
6830 Americana Pkwy. 
Reynoldsburg , OH 43068 This huge 1 00 page cata­

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

MANY OTHERS AVAILABLE WRITE OR CALL 

12 MONTH WARRANTY ON ALL ITEMS 

• Orders : 800 431-3939 

• Info. 614 866-4267 
lSI FREE CATALOG ~ 

ADD$ 4.50 SHIPPING & HANDLING PER ORDER ~ 

MINI TOWER 486DL-40MHZ W!MATHCO, 4MB RAM, 200MB HD (NEW) .......... $819 
ZEOS DESKTOP 386SX-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) ............................................... $99 

12" IBM VGA .28 DPI... .................. $139 14" VGA .41 DPI ............................... $149 
14" EGA ........................................... $85 MONO MONITOR ................................ $49 

486DLC-40MHZ W!MATHCO ....... $169 ZEOS 386SX-20 .. .... ............................ $55 
ZEOS 386SX-16 ............................... $29 

MATH CO. 80387-16-20-25 ......... $25 
14.4 INTERNAL FAX/MODEM ....... $45 

AT MFM 16 Bit... .............................. $29 16 BIT Rll. .......................................... $25 
FLOPPY/IDE ................................. ... $14 8 BIT XT FLOPPY ................................. $? 
VGA 256K CARDS ........................... $27 VGA 512K CARD ................................ $32 
MONO/PRINTER CARD ................... $10 SINGlE SERIAL CARD .......................... $9 

2400 INTERNAL MODEM ................ $12 360K FLOPPY DRIVE .......................... $10 
PRINTER CABlE ................................ $2 EXTERNAL SCSI CABlE ....................... $5 
9 PIN MONITOR EXT. CABlE ............ $3 Y POWER SPUTTER ............................. $3 

MONO MONITORS STARTING ........ $19 CGA MONITOR .. ................................. $49 
20MB MFM HARD ..... ...................... $35 30MB Rll. HARD ................................ $40 
40MB MFM ....................................... $49 65 Rll. HD .......................................... $59 
ZEOS DESKTOP CASE W/220W POWER SUPPLY 5+ ............................................ $33 
8 BIT ETHERNET CARD ............ ..................... .. ..................................... , ................ $19 
MICROSOFT MS-DOS VERSION 4.01 
(INCL. MICROSOFT GW-BASJC 1.2 5-1/4 DISKS) ................................................ $9.99 
M5-DOS VERSION 3.3 3-1!2" DISKS ................ ................................................... $6.50 

PLEASE CAll FOR QUANTITY DISCOUNTS AND SHIPPING CHARGES 
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' 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· 
ITEL Y, 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 r:nanual, box, mic. Like new, 
$675. IC2KL 500 watt solid state amplifier 
manual, box, control cable for 728. Like 
new, $1,375. Joel N8WEE, 616-451-8791, 
evenings. 

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

IRON POWDER ferrite core kit. 5 ea. of 
T68-6, T68-2, TS0-6, T50-2, T37-6, T37-2, 
FTS0-61, 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. 

RCI-2950/2970 Modification Manual. 
Tune-up, audio, receiver, noise-blanker & 
clarifier modifications. Microphone wir· 
ing & more. $20 ppd w/money order, 
$25.50 COD. Scott, PO Box 510408, St. 
Louis, MO 63151.0408. 314-846·0252. 

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. 

ATTN: LAW ENFORCEMENT, INVESTI· 
GATORS, SECURITY, ATTORNEYS. Now 
you can turn your briefcase into a super 
sensitive microphone from the inside out 
with our latest high tech vacuum audio 
sensor S-2204B only $69.95. The most 
sensitive microphone in the world. Sim­
ply attach the S-2204B to the interior wall 
then plug into a tape recorder to record 
whispers, or broadcasts to your scanner 
up to 1/4 mile with the T-2501 crystal 
transmitter $89.95, to record sound 
through metal buildings, doors, walls, or 
to turn a desk, file cab. into a giant 
microphone. Order the S-2203G giant Ear 
Mike only $49. A-6P, a directional micro­
phone with preamp, six-inch long with 
arm straps $49.95. Point then listen uti liz· 
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. 
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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, Palmdale, 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 w/case, 
$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 . 



Laser Light Travels Back in Time 

Phase Conjugated Ught (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. Uke, 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 
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 
shown at (1), first through 

b 

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 
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 

Figure 1 

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-UNEARI­
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 38 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 

Figure 2 
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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 

A. ©---__. 
/ 

duJ.,, t• ... 'l ... ~,u.~ 

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 ceo 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-

flo,~ 
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cent of perfect 
reflectance and 
the front usually 
about 95% to 
99% to allow 
exit of the laser 
beam. 

The U.S.C. 
researchers dis­
covered that by 
using the 
Ba Ti03 crystal, 
it could be excit­
ed by pumping 
opposite sides 
with a strong 

Footnotes: 

r~-----..... -~.7- ... :,~--··- -~.-:--~~----------~--~-.---.. -1 
'· gl' ""'··se·r Be·tpline· • r J.dl., "'· .g;, · • ···• 1 
1 A Reade~To-Reader 1 
! Interactive'~ Forum ! 
l · I 

l T~:n~n~:~~~~sh~t·=~~h~;~~:h~: ~o~;;s;;'ll ! 
t .~~e p th~ ~e(:l¢f$ 9f The •li!aset Experimenter who : 
rW(Sh to get in !OUch WJth 00~ a~Other by Whichever I 

! medium they mutually prefer. To place your "free ada I 
t (no commercial products, please), send your l 
I abstract and communication protocol to: The Laser : 
I Experimenter. J..,aser Help({l}e. P.O. Box 74, I 
I Cornwall Bridge. CT 0675ll; we anticipate ~ore , l 
I interaction in the pear futur-e as more readers-
! become aware of this unique setvice. 
I -·-·-·-·-·;;-·-·-·-·-··-·-·-·-·-·-:-·-·-
: Anthony Charlton, the writer of this column, has 
• expetien<:ed an interesting re'sponse to the article i about AberOptic Gyroscope•, appearing ~n tile Jan. 
~'95lssue of1this.publlcationn~at he would like very 
crouch to fmd out Is non--prop!jetary (i.e., non-trade 
I secret) information that coull:l help foster the con-
l struction of an amateur F.O.G. device. Reasonable 
~ copying and time fees will be gladly reimbursed pro­
l vtded an estima~ ts given beforehand. Send your 
~·correspondence to The Laser'Experimenter,address 
I given above. , ,,, . -·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-i Reader Ppelps JarnespP is searching for a way 
1 to measure the reflectivity of chlorophyll in different 
1 plants, using a la~r of the proper wavelength. This 
l is for hothouse-grown loo~teaf lettuce his firm cur­
l rently cultivat~s and other''vegetables his company 
I wants to try growing in the future. The purpose is to 
l assess their biological health, which is directly relat­
: ed to chlorophyU production, among other factors. 
1 Hopefully, an accurate measurement sensor can be 
: implemented, either by re~ve or absotbtlve meth-
l ods. This sensor should span across different visible 1 
~ wavelengtl15, and will serve to optimize the spectrum 1 

1 ofthe grow lights employed; e.g., changing or adding l 
~ different lamps, filtering them, ·etc., to accelerate : 
f plant growth via real-time measurements and their : 
f results. Wavelengths of most'interest center around I 
:. 630 nM (orange-red) and 46Q. nM (blue). Readers l 
L interested in;this'Jdea are inYned to contact Mr. l 
fJameson c/o The Laser Helpline; he is wilting to I 
I exchange his ideas at no charge through this infor- l 
: mation medium first, with a possibility of a future : 
~· mutual consultant Jiason. 1 
L----------··---------·'-•-'"''-•---------'--------..1 

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 
eye(s). 

Figure 4 
{ 1} Here I am not considering the possible decay of the proton, or 

the transmutation of one unstable atomic particle into another according to 
statistical probability, which is well-defined and quantified. 

{2} P.S.: I don't get a kickback from any companies I recommend. 
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SOURCES 
Viking Office " • Quality office products of all 

kinds at a discount free catalogs and unsurpassed 
delivery promptness. Ca . 00) 421-1222 or FAX to (800) 
SNAPFAX [(800) 762-7329) for free catalog. Accepts prepaid, 
net 30, and credit card orders. Free delivery of orders over 
$25.00 and free UPS pick-up of items that have problems or 
you aTE!IJ~ satisfied with. . ,, 

J\JKlerson Lasers, Inc., 2883 W~t Royalton. Road, 
Broadview Heights, OH 44147. New arid surplus industrial 
and scientific lasers & equipment. Carries high-power com­
mercial grade equipment, not a hobbyist supplier. Professional 
inquiries contact: Richard Anderson, ph: (216) 237 or 
FAX: {216) 237-()656. 

Small Parts, Inc., 13980 N.W. 58th Court,' R 
4650~ Miami, FL. 33014-0650. Free catalog. Catalog requests: 
(305) 558-1255. 

LNS Technologies, 20993 Foothill Blvd, Suite 307, 
Hayward, CA 94541. Inquiries: (510) 886-9296, Orders: 
(800) 886~7150. Visible laser diodes anQ a driver kit, also car­
ries a line of high-technology electroniC kits. Accepts major 
credit cards. Catalog $1.00. 

MWK Industries, 1269 West Pomona, Unit 112, 
Corona, CA 91720; ph; (909) 278-Q563, FAX: (909) 278-
4887. Hours: &5 PST 10.3 Saturdays. Free cata-
log. Source for new supplies and 
optics. Carries and other lasers suit-
able for the IP)(n~rirnP.I'I· 

Images Box 140742, Dept. N, Staten 
Island, NY 10314; ph< (718) 698-8305. Carries holography 
supplies, optical components, components for laser power sup­
pli~. stepper motors. . 

Geo-Monitor, 65 Washington Stre~t. #400, Santa Clara, 
CA 95050; ph: (408) 749-6770, FAX: (408) 249~3780. 
Publish~ a technical newsletter about earth science, and may 
be useful to those interested in using lasers to record seismic 
activity. 

Edmund Scientific Company, 101 East Gloucester 
Pike, Barrington, NJ 00807-l380; ph: (609) 573~250, 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 Laser Products, P.O. Box 2187, Bridgeview, 
IL 60455; ph: (708) 460-9595, FAX: (708) 430-9280. Free 
catalQg. Carries new and used laser equipment and inexpen­
sive start-up systems. 

Mouser Electronic:s. Mouser is a first class hobbyist and 
industry supplier of a very wide range of new electronic parts, 
equipment, and supplies. Free catalog. Call (800) 346~73 for 
catalog and location of facility nearest you. 

Amidon Associates, P.O. Box 956, Torrance, CA 
90508: ph: (310) 763-5770; FAX: (310) 763-2250. f'{obbyist 
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. 

Imaging Concepts BUlletin Board Service. 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. 

Herbach & Rademann, 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. 

Allegro Electronic Systems, 3 Mine Mountain Road, 
Drawer NV, Cornwall Bridge, Cf 06754. Mailorder supplier of 
He-Ne laser systems, experimenter-level laser communication 
& data acquisition kits; plans, specialized equipment & hard-to­
find electronic parts. Catalog $1.00. 

Be sure and mention Nuts & Volts when ycu contact 
the above suppliers so your request goes to the right 
department. 

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 experimenter·s 
can painlessly keep well-ordered track of 
our experiments and results using modem, 
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 I 
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 

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-

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 

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 I 
hope to get this all accomplished by the next install­
ment. NV 

...------------------------------, tracking laser onto the 

a"i sl.l.,'1 
"i>j~l 

(sr;;t..t.,.,) 

Figure 5 
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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 
CP.'ISrAL 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, 

J1 nthony Charlton is an active electronics and science 
l/t"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 .. .... .. •.. . ... . $500 
11713A, Attenuator Switch Driver ..... . ........ . $650 
1t720A, Pulse Modulator 118 GHz ... . .•...•.. .. $1250 
11975A, Amplifier, 2.Q.8.0GHz .... . ...•... • ...• $1500 
11975A, Amplifier, 2.Q.8.0GHz ... .. . . .•.. . • . ... $2250 
1630D, Logic Analyzer ........ .. . . ..•.. . •..... $800 
1630G, Logic Analyzer, 65 Channel .......•••.... $900 
16408, Serial Data Analyzer .. .. ........•..... . $550 
182T/8755C, Swept Ampl~ude Analyzar .. .... .. . .. $650 
2148, Pulse Generator, 200 Watt ............ . . . $1000 
33108, Function Generator, .0001Hz·5MHz ....... $350 
332A, Distortion Analyzer .... . .. . ..... .... .. . .. $250 
3437A, High Speed o;gnaJ Voltmeter ............. $350 
3455A, Digital Voltmeter ...............•....... $500 
3466A, Digital Mu~imeter .. . ...... . .•..•..... . . $125 
3497A, Opt. 01, Data Acq. UnWDVM . . . . . • . . ... . $1000 
355C, Variable Attenuator ....... . .....••...... $125 
3570A, Tracking Receiver . . . . .. . . . ... . . .. . . ... $800 
3575A, Phase Gain Meter tHz-t3MHz . ..... . .. . $1200 
3580AIANALOG, Spectrum Analyzer, 5Hz-50KHz .. $1500 
3580AILED, Spectrum Analyzer, 5HZ-50KHz . ... .. $2000 
3581 A, Wave Analyzer .. . .. . . . ... . ..... .. ..... $750 
3581C, Selective Voltmeter ... . ................ $950 
3582A, Spectrum Analyzer, .02Hz-25.5KHz . .. .. .. $3250 
3586A, Salective Level Meter .... .. ..•...... . .. $1750 
4288, DC Ammeter w/Probe ...... .. ........ .. . $200 
4342A, Q-Meter .. . . .. .. ........•..•...•..• . $1700 
435A, Power Meter ...........• . . . .... .. .... . . $250 
461A, Amplifier . . ............•.......•. . •.... $100 
491C, TWT Amplifier, 2-4GHz, 1 Watt, 30d8 ...... $1000 
50058, Signature Analyzer . .. . ... .... . .. . . .. . . . $700 
5314A, Frequency Counter, 10Hz·100MHz .•. . . ... $250 
53158, Universal Counter, DC-100MHz ...... . ... . $300 
5316A, Universal Counter, DC-100MHz . • .... .. . . . $600 
53168, 7 Dign Counter, DC-1 OOMHz .... . .... . .. . $900 
5328A, Universal Counter, OC-100 MHz .. .. .... .. $225 
5340A, Frequency Counter, 10Hz-18GHz . .. . . . . . $1200 
5342A, Counter, 10Hz-18GHz w/5344A Plug-in .. . . $3500 
5342A, Frequency Counter, 0.5·18GHz .. . •..... . $2750 
5345A, Frequency Counter Mainframe . .. .. . ... . . $650 
5370A, Universal Time Interval Counter . .. ... . . .. $1550 
53708, Universal Time Interval Counter . . .. .... .. $1850 
6002A Opt. 01, Power Supply, 

HP-18, Q.50V/Q. t OA .. . .... .... . .. . . . . . .. . .. . $800 
6011A, Power Supply, Q.20V!().120A ............ $1000 
6111A (HAR.), Power Supply, 0.20V!().1A .... ..... . $75 
6114A, Precision Power Supply, 0.20V!().2A .... . .. $550 
62058 (HAR.), Dual Power Supply, o-40V!().0.3A ... $125 
62278, Dual Power Supply, 0.25V!().2A . .... . . . . . $600 
62608, DC Power Supply, 0.10V, 0.100A .... .. . . . $450 
6284A (HAR.), Power Supply, 0.20V!().3A . . . ...... $125 
7475A, 6 Pen Graphic Plotter . . . . ...... . ........ $350 
8160A, Precision Pulse Generator, 50MHz ....... $3000 
8170A, Logic Pattern Generator ... ... .. . ... . . . .. $750 
83590A, RF Plug-in, 2.0.20GHz ..... .... .. . ... . $8500 
6405A, Vector V~eter 1MHz-1GHz ..... . . . .... $250 
841 08, Network Analyzer System 

w/8412A, 8743A&8411A .................. . . $800 
8411 A, Frequency Converter ....... . ........... $250 
8411A/018, Frequency Converter .11 to 18GHz . . .. . $500 
8444A/059, Tracking Generator, 0.5·1500MHz ... .. $1200 
84458, Automatic Preselector ............ . . .. . . $600 
8447A, Amplifier, 0.1-400MHz . ....... . .. . .....• $300 
84478, Amplifier, 0.4-1.3GHz .. ... ...... . .•.. . .. $350 
8447C, Amplifier, 3o-300MHz .... . .. • .. . ....... $300 
8492A-Q10, Attenuator, 1 Od8 . . . . . . . . . . . .. .. . .. . . $75 
8492A-Q20, Attenuator, 20d8 . .. . .•...• •. •• .. . .. . $75 
8505A, Network Analyzer .. . . .. ... . .. . ..•....• $2500 
85528, IF Section Plug-in . . . .. . . .... . . . . . . . . .. . $600 
85528 & 85538, Spectrum Analyzer 

wi141T Mainframe ..... ...... .•.. ...... .. .. $1800 
85528 & 8555A, Spectrum Analyzer 

w/141T Mainframe catibrated w/manuals ... . •.. $2250 
8557A/182T, Spectrum Analyzer .01·350MHz . . ... $1850 
8559A W/182T, Spectrum Analyzer, 0.01·21GHz ... $4250 
8614A, Signal Generator, 0.8-2.4GHz .. ........ .. . $300 
86290A, RF Plug~n. 2·18 GHz .............. . .. $1800 
862908, RF Plug-in, 2·18.6GHz ..... ...... .. ... $2000 
86408, Signal Generator, 0.5-512MHz .......... $1500 
8654A, Signal Generator, 10.520MHz . . . . . .•. . . . . $650 
866028, RF Section Plug-in ........ . .... .. . . . .. $750 
86603A, RF Plug-in, 1·2600 MHz . .... .. ... . .. . . $2000 
866081100, Synthesized Signal Generator . . . .... $1000 
8660C Opt. 100, Signal Generator, 1-1300MHz 

w/866028 RF Plug-in & 86632A Mod. Plug-in .... $3000 
8672A, Synth. Signal Generator, 2.18GHz .... . .. . $9000 
86998, RF Plug-in, 0.1-4GHz .. . ... . . ....... . ... $300 
8741A, ReflectorneterTest Sat . ..... . .. .. .... .. $200 
8743A, Reflectorneter Test Sat ... .... ..... . .. .. $200 
87 468, S Parameter Test Sat ... ... . .. ...... ... . $700 

HUNDREDS OF POWER SUPPL YS IN 
STOCK. CALL FOR SPECS. 

TEKTRONIX 
2465, Four Channel Oscilloscope, 300MHz . ... ... $2500 
2465DMS, Four Channel Oscillosoope, 300MHz •.. $3500 
308, Data Analyzer .... . •.................... . $250 
466, Storage Oscilloscope, 1 OOMHz . . . . ... . ... . . $800 
466/DM44, Storage Oscillocope, 100MHz ......... $700 

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

w/Mixers to 40GHz ............. . .. . ....... $8500 
496, Spectrum Analyzer, 1 KHz·1.8GHz .. . . . ..... $5000 
576, Curve Tracer ..... . ...... ..... . . .... . ... $1750 
sn D2, Curve Tracerw/ln FIXture . . . .. ... . .. . $1700 
5A48, Qual Trace Amplifoer, 50MHz ... . .... .. . .. . $200 
7104, 1GHz Mainframe W/(2) 7A29, 7810, 7815 ... $4850 
7104, Oscilloscope Mainframe, 1GHz ... . ....... $5000 
7603, Oscilloscope Mainframe . . . . .... .. ........ $175 
n04A, Oscilloscope Mainframe, 150MHz . ........ $250 
7854, Waveform Processing Oscillosoope ......... $800 
7904, Oscilloscope Mainframe, SOOMHz .. .. ...... $400 
7904A, Oscilloscope Mainframe, SOOMHz ....•...• $600 
7 A13, Differential Ampl~ier ..................... $125 
7A19, Dual Trace Amplifier, 600MHz . . .. . .... . ... $125 
7A26, Dual Trace Amplifier, 200MHz . .. ..... . . . ... $95 
7853, Dual Time Base . . ......... . .............. $95 
7892A, Delaying Dual Time Base to SOOMHz . ..... $250 
7L12, Spectrum Analyzer, 0.1-IBOOMHz ......... $1800 
7L13, Spectrum Analyzer, 1KHz·1.8GHz ......... $2250 
7L14, Spectrum Analyzer, 10KHz·1 .8GHz ........ $3750 
7S11 , Sampling Plug-in ..... . .... . . . ..... . . . .. $100 
AM503, Current Amplifier ............... ... .... $600 
OC5010, 350MHz Programmable Countermmer .. $1000 
FG504, Function Generator Plug-In, 

.001 Hz-40MHz ............... . . . . . .. . .. . .. . $850 
OF150, Fiber Optic Cable Tester ........•.... . . $3000 
P6202A, FET Probe, OC·500MHz .. . . . ..• . ...... $300 
P6042, Current Probe, OC·SOMHz . . ........•.... $400 
P6452, Data Acqui~ Probe . ... ..•..• . . . • . . .. $200 
P6453, Data AcquiMion Probe . ... . .......•.. . . . $200 
P6464, Data Acquisition Probe ........•••...... . $300 
PG504, Function Generator, .001 Hz-40MHz . ...... $400 
PG508, Pulse Geroerator Plug-in, SOMHz ... ... .. .. $600 
R2445, Rackmount 0-soope, 150MHz, 4 Channel .. $1750 
R71 03, Oscilloscope Mainframe, 

1 GHz Bandw~h .......................... $3000 
R7613, Storage Oscilloscope Mainframe, 100MHz .. $300 
Rn04, Oscilloscope Mainframe, 150MHz ......... $200 
S-4, Sampling Head . ..... .. ...... .. .......... $250 
S-52, Pulse Generator Head . ... ............... $550 
s-6, Sampling Head .. . . .. .• . •... .. ....... • . . • $500 
TM501, Single Slot Power Mainframe .... . ...•... $100 
TM503, Three Slot Power Mainframe . . . . . .. . . ... . $125 
TM506, 6 Slot Power Module .. .. . . . . . . .... . ... . $100 
TR502, Tracking Generator ................... $1250 
TR503, Tracking Generator lor 492/415/6 .... . . . . . $1350 

MISCELLANEOUS 
Boonton 41-4A, Power Sansor .. . .....•.. . ..... . $100 
Boonton 428, RF Microwatt meter ..........•.... $350 
ESI 2428, Resistance Measuring System ........ $2250 
Fluke 335D, DC VoHage Standard . . ...... . ..... $1500 
Fluke 343A, DC Calibrator .................... $1500 
Fluke 382A, Current Calibrator .. .. .. .. . . ..... . . $1000 
Fluke 51 OA, AC Reference Standard, 400Hz ....... $550 
Fluke 5200A, AC Voltage Calibrator . . . .......... $2250 
Fluke 5205A, Precision Power Amplifier •..• . ...• $2500 
Fluke 5408, Transfer Standard ................ $1200 
Fluke 6071A, Opt. 130, Signal Generator, 

200KHz·1040MHz • .. •.••...• . •. . • . ••.••.• . $3500 
Fluke 8505A, 6.5 Oign Oign&l Multimeter ... . ..... $1000 
Fluke 8506A, Oign&l MuHimeter ... . ......•...... $2250 
Fluke 8520A, Dig~al Mu~imeter .......•..•• . .... $1000 
Fluke 8600A, Dig~al MuHimeter ......• . .•........ $75 
Gen-Rad 1433P, Decade Resls1or .......•.•..... $300 
Marconi 2019A, Signal Generator, 

80KHz·1 040MHz ..... . ..... .. .. . . . •.... . .. $3250 
Olympus 8H, Trinocular Microscope 

w/3 Objectives . .. • . .... . ..... . .. . •.... . .. . $1200 
Pac. Meas. 1038D11, Display Unit . . ..... . .•..... $450 
Pac. Mess. 12464, Microwave Detector .....•..... $150 
PAR 5208, Two-Phase Lock-In Analyzer ......... $3000 
Power Designs 2005, Power Supply .. . .......... . $75 
Power Designs 2005A, Power Supply ..... , ...... $100 
Raca~Dana 5900, Dig~al Muhimeter ............ . $100 
Rockland 5100, Frequency Synthesizer . •....... . . $650 
Rockland 5600, Frequency Synthesizer ......•.... $800 
Sorenson OCR 30o-18A, DC Power Supply, 

300V/18A .... . .. . .. .. . . .... . ........ . .. . . $1000 
Sorensen OCR 30o-35A, DC Power Supply, 

300V/35A . .... . .. . . ......... ... . . .. . . .. .. $1500 
Sorensen QRD20-4, Power Supply, 0.20Vto-4A .. ... $50 
Sorensen ORO 6()-1.5, 60V-1 .5A, 

DC Power Supply ..................•....... $150 
Wavetek 166, Pulse Function Generator ... . ..... $1200 
Wavetek 186, Phase Lock Generator, SMHz ....... $400 
Wavetek 3000, Signal Generator, 1·520MHz . . ..•.. $900 
Wavetek 3001, Signal Generator 1-520MHz ...... $1100 
Wavetek 3006, Signal Generator, 

1KHz-520MHz ........ . .. . ...... . ..... .. .. $1200 
Wavetek 801, Pulse Generator, 5Hz-50MHz ....... $800 
Wavetek 802, Pulse Generator, 

5Hz·50MHz w/Oelay . . . .. . . .. . ..... . ........ $600 
Wavetek 8501, Peak Pwr Meter 30MHz-40GHz . .. $3000 
Wavetek 859, Prog. Pulse Gen., 5Hz-50MHz ..... $1500 
Wi~ron 6640, Sweep Generator, 26.5-40.0GHz .... $2500 

~ R & S Surplus j vtliA j 
~ 1050 E. CYPRESS STREET, COVINA, CA 91724 

(818) 967-0846 • FAX (818) 967-1999 
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PAL PRO EMP-20 
$129. $429. 

$ 39 DATARASE UV ERASER 49 SUNSHINE 1 GANG E $129 PAL PROGRAMMER 
$ 89 TIUCMOS DRAM TESTER $ 99 SUNSHINE 4 GANG P $129 NEEDHAMS PB-10 
$429 NEEDHAMS EMP-20 $169 SUNSHINE 8 GANG ~ $500 STAG ZL30A PAUGAL 
$599 ADVANTECH PC-UPROG $299 SUNSHINE 16 GANG M $500 CYPRESS QUICK PRO II 
$599 LOGICAL DEVICES 3000 $269 SUNSHINE UNIVERSAL CALL SYSTEM GENERAL TURPRO 
$799 DATA 1/0 CHIPLABS 3200 $269 JDR MUP UNIVERSAL $579 NEEDHAMS SA10 1 GANG 
$1349 DATA 110 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 ALSO SELL ADVIN·B&C·TRANSDATA & OTHERS 

Write In 214 on Reader Service Card. 

l#tO HAM GEAR FOR SALE cont. 

MDS DOWNCONVERTERS, COMMER­
CIAL BUll T. New in box. Can be altered 
to upconverter, xmitter or tuned to GEOS 
weather satellite frequencies. Operates 
on 12.8VDC, crystal controlled 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. 602-38(){)()64. 

lndct AdWt 
DiN Tctdl! 

IC Master 
S•l•ction Guid• 
Function lnd•x 
Digital 
Dig ita I S ign o~~l Proc; 
M ic;ropro c;essor 
Mic;ro 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. 

YAESUNERTEX 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. 

EPROM+ 
PROGRAMMING SYSTEM 

USES PARALLEL PORT 
EPROMS (24.28,32 & 40*PIN PLUS 27CXXX AND 28F) 
1702* .2708,TMS2716* .2716.32,32A.64,64A.128,128A.256,5 12,513,011,0 I 0,10 I 
100 1, 1000, 1024.2 10,020.2001.220,2048,4001,040.240,4096.2516,32,64,68764,66 
EEPROMS AND NVRAMS ( 18, 24 & 28 PIN PLUS CXXX) 
2210,2212,2804, 2816, 2816A. 2817,2864,2865,28256, DS12XX 
SERIAL EEPROMS* (8 & 14 PIN PLUS CXX) 
ERI400,M58657, 2401 ,02,04,16, 2444, 59CII , 8572,82,92. 9306,46,56,66 
BIPOLAR PROMS* (161lffi.OUGH 24 PIN) 74SXXX, 82SXXX FAMll. Y 
MICROCONTRQLLERS* 
874 1,8742,8748,8749,8751 .87C51 ,8752,87C52,87C5XXX,87C751 ,87C752 
68705, 68HC705, 1MS7742. PIC16C5X 
* ADAPTER REQUIRED · DIAGRAMS INCLUDED IN MANUAL 

• SOFfW ARE · READ, VERIFY, PROGRAM, COPY, DISK Fll.E LOAD 
& SAVE, CHECKSUM, FULL SCREEN BUFFER EDITOR Wf20CMDS 

• READS INTEL HEX, MOTOROLA S-RF..CORD AND BINARY .-ti.ES 
• FAST-MOST DEVICES PROGRAM IN UNDER 60 SECONDS 
• RUGGED (8 " X7" X3 ") PORTABLE ENCLOSURE WJCARRY 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 SS.OO SHIPPING 

SS.OOCOD 
VISA I MASTERCARD 

ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150 
(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 Lorna, 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, Ml48150. 

FOR SALE: Kenwood Station TS830s, 
SP-230, VF0-230, 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. 

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 lbs., 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. 
451bs 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. 

HAM GEAR WANTED 
20 

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

I WANT it and I want it now. I want all of 
your SIMM memory. IBM, Mac, new, 
used, even defective. I 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. 31 7-849-
5866. 

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

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

WANTED: JACKSON Brothers type 
4511/DRF drives. Ra y mo nd 
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. 

80C552 (8051 core processor) 8 
channel10-bit AID, PWM, 32K ROM, 
64K RAM, RS-232, 24 more 110, $120 
each SBC, optional40x2 LCD $20. 
Complete development system (add $70) 
features assembler, real time execution 
and debugging, monitor program, 
examples, and more. 
68HC11 8 channelS-bit AID, 32K 
ROM, 32K RAM, RS-232, 24 more 1/0, 
$120 each SBC. Development software 
$70 more. 
Other CPU development systems and 
custom 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-bit 
systems. $195 (2716-27256) or $245 
(2716-27010) . Window/menu driven 
interface. 90 day warranty. 15 day 
money-back guarantee, Optional 
assembler, disassembler, ROM­
u.:;uu"""' $100 each CPU. 

J&M Microtek, Inc. 
83 Seaman Road, W Orange, NJ 07052 
Tel: 201-325-1892 Fax: 201-736-4567 

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. 

• We Buy AU Jypes 
U.S. Systems 

• Olfel'S of 200 Pieces 
Or MOre 

• CALl.rTODAY! 

1 402 392-2284 

FAX: 1 A102 392.()991 

Ask For Purchasing ••• 
and 

Let's Deal!! 
Write In 211 on Reeder 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 Elm 
Street, Fairbury, NE 68352, 402-729-2965, 
evenings. 

unday, 8am-2pm Learn how to recharge toner 
cartridges usee! in the most 

popular laser printers. 

Send us your customer's toner 
cartridges and we will profession­

ally recharge them for you. Mar 261
h 

REE Admission & Parking 
Shop 1 OO's of Sellers 

in ACP's Giant Parking Lot 
Products, Inc. 

Free Instructions 
Free Technical Support 

• Supplies cost from 
$6.40 per recharge 

• Startrer Kit with supplies, 
tools & chemicals 

• Initial Investment 

Prices as low as $19.95 
We support all popular laser 

printers including all HP 
LaserJets (II, Ill, lip, lllsi, 4, 
4si, 4L), IBM, NEG, Epson, 

Apple, OMS, Panasonic, etc. 
mately $630.00, inc1rud1inal• Just mail your cartridges to 
toner vacuum. us and we will do the rest. 

• Dial Document# 2040 • Dial Document# 3710 

us, or our 
AX·IJN·lltMI,NO SYSTEM 

from any Fax machine equipped with a touch-tone phone. 
516-467-0772 

Chenesko Products Inc. 
2221 rlfth Avenue, #4, Ronkonkoma, NY 11779 
Fax: 516-467-3223 Tech. Support. 516-467-3205 
Orders: 800-221-3516 

Write In 212 on Reeder Service Card. March 1995 13 
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,andH. 
~· salesco. 

1·800·325·9465 
FAX: 818-796-4875 

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

El =m Ee BUY &S·ELL Since 1947 

POWER SUPPLIES 

DC POWER SUPPLY 
SWITCHING SYSTEMS INTERNATIONAL 
#SOV402-1444-1. Four Output- 5 VDC@ 
50 amps. Aux. 1 - 24 VDC @ 10 amps. 
Aux. 2 - 24 VDC @ 5 amps. Aux. 3 - 24 
VDC @ 5 amps. Aux. 2 & 3 can be series 
to produce 48 VDC @ 5 amps. 

Stock #PS9404 . .... $99.50 each 
1 o for $750.00 

SWITCHING POWER SUPPLY 
LAMBDA #LUS-BA-12. 12 VDC 1.3 amps. 

Stock #PS93514 ..... $20.00 each 
10 for $175.00 

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

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

DC TO DC CONVERTER 
INTRONICS #S1635-1. Input: 30 to 60 
VDC. Output: 5 V@ 4 amps ± 15 V@ 
150 rnA. 

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

± 15 VDC POWER SUPPLY 
BECKMAN, #MPS-60. Input 120 VAC 60 
Hz @ 1 amp. Dual adjustable outputs 0 to 
±15 VDC@ 0-2 amps. Resolution 10 mV 
and 100 rnA. Accuracy ±20 mV and 100 
rnA. Has digital display for voltage and cur­
rent. Dim.: 12" wide x 4'/." high x 13'/." 
deep. Weight 161bs. New, with manual. 

Stock #PS9410 ..... $195.00 

TEST EQUIPMENT 
HEWLEn PACKARD 

#140T. Spectrum Analyzer. 
Mainframe ... .. ................ .... ...... .... $500.00 
#8555A. Spectrum Analyzer. 
RF Plug-in ... .. .. ... ... ...... .. .... .. ... .. $1 ,000.00 
#204C. Oscillator .. ..... ... ....... ...... . $125.00 
#333A. Distortion Analyzer ........ . $695.00 
#432C. Power Meter ..... ............. $250.00 
#33308. Automatic Synthesizer . $650.00 
#86148. Signal Generator. 
0.8-2.4. GC .... ............................. $695.00 
#216A. Pulse Generator ............. $295.00 
#8445B. Automatic Preselector .. $495.00 
#8057. Noise Generator ..... ...... .. $295.00 
SH our catalog tor more mode/a In atoclr. 

SOLID STATE SCOPE 

HP OSCILLOSCOPE 
#180A. 100 MHz bandwidth. Accepts stan­
dard 1800 series plug-ins. 

Stock #OS8901 . .. . . $395.00 

CALL OR WRITE FOR OUR FREE 128 PAGE CATALOG! 

Write In 210 on Reader Service Card. 

is not the intent of 
ITE ELECTRONICS to 

any pay TU operation 
we wi II not assist any 

or individual in do-

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
ki t radio manuals. Steve James, 10855 
Ernest, Marengo, I L 60152. 815-923-2484. 

CB & SCANNERS 
I 30 

SCANNING WITH THE PR0-2004/5/6 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. 

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). CAB 
Research, Box 56, Commack, NY 11725. 
(NYS residents add $1 .78 tax). MCNisa 
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 AT 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. 

same. tw,.,,,~~~~~~-+~~~~~~~ 
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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 PR0-
2004 and PR0-2005. 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.) CAB 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. P0-2004/5/6, Yaesu, Kenwood, 
Bearcat, lcom. Frequency fixes, scan 
rates, interfaces, programmable chan­
nels, improving operation, antennas, and 
MORE!! $33.45. VOLUME 2 covers ICOM 
+ KENWOOD $33.45. VISAIMC 602-782-
2316. TELECODE, Box 6426-NV, Yuma, 
AZ 85366-6426. 

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. 

"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. 



,.,1~1 Free Shipping in USA for all Systems 
n FOR INCREDIBLE SELECTION CALL FOR FREE CATIU.O(; 

MOHR!: 7AM-7PM PST 
SAT-SUN: lOAM 3PM PST 

-VISA COD To Order Calll-800-858-2173 CORPORATE LEASING AVAILABLE 

CUSTOM SYSTEMS MB 
& 

CPU 

UP 

Preinstalled SoDwilfe 
· MS DOS 612 & Windows 3.11 

1MB x 3-70nsec.. 35911 

4MB x 9-70nsec ... $ 139'~~~ 
4MB 1x32-70nsec .. $ 14599 

4MB lx36-70nsec .. $ 165w 
8MB 2x32-70nsec .. $ 2899

" 

8MB 2x36-70nsec .. $ 31999 

16MB 4x32-70nsec.$ 49999 

16MB 4x36-70nsec.$ 559'~~~ 
32MB 8x32-70nsec.$ 

MOTHERBOARDS li MEMORY 

·INTEL HENDRIX11 motherboard 
·Pentium 60 PC!. 256k CACHE 
·8MB RAM up 128MB 
·PC! 420MB HJIII Omr 12mse< 

• ComRIOns Ency!loOfdia 
·The Chess Master 2100 
• US Atlas & World Alias 
·Maris Beacon Teaches Typing 
·Ule&llulhll 

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. CAB 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, Ml 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. 

TESTED PRIOR TO SHIPPING ! · 3.5 noppy Drive 

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 30M Hz 
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. 

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 PR0-2004/ 
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 Blvd., Bay Shore, NY 11706. 

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

CPU PriceS 
486DX4noo 34f 
486 D X 2/80 279 
486DX 2/66 249 
486DX 2/50 199 

• 30 Days Conditional Moneyback ·15% restO<king fee on all returns 
• Produ!t Price & Availability subje<t to !hange 

·1MB SVGA PCI VIDEO up lo 1MB 
• PCI Double Sprrd CD ROM 
·16Bit Logite<h Sound/Midi card 
·If SVGA Monitor Nl 0.28 
· Billirection 30Wt Speakers Built In 
·14.4 FAXIMOOEM/VOifEMAIL 
·101 Keyboard & l.ogite<h Mouse 

· Contraption Zack 
· Robocop 3D 
· F29 Retaliator 
·PushOver 
· Might & Magic II 
·EptcOmn 
·lnlemel Software 
·America On Line/Prodigy 

PN CPO PRICES 
UMP90 90Mhz 2399 
UMP66 66Mhz 2099 
UMP60 60Mhz 1999 • Shipping & Handling are not refundable 

·All prim reHe<t 3% cash discount LEASING AVAILABLE 

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. CAB Research, 
Box 56-NVV, Commack, NY 11725. Visal 
MasterCard accepted. Phone order M-Tu­
Th-F, 10- 2 Eastern Time, 516-543-9169. 

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.A.S.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 
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TURNTABLE/PHONO Parts. Stereo nee· 
dies/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 3Yz 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. 
215-226-07 49/223-0388 9:00am-1 O:OOpm 
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 AID 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, RIC 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). 
lTC Microcomponets Inc., Unit #206, 
814 West 15th, N. Vancouver BC, 
Canada V7P 1M6 Tel: 604-985-6461, 
Fax: 604-98!H>417. 

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. 

Fix Compatible With Systems Using: 
SCIENTIFIC ARANTA 
Quick Fix for Models: 8550, 8570, 8580, 8590, 8600 
(1-5) $22, (6-1 0) $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: 

JERROLD 
Three- Wire Fix co!_Tlpatible with models DP7, DPV7, DPBB7 • 
except R2, V5 & M1 
(1-5) $13, (6-1 0) $10, (11-20) $9, (21-50) $8, (50+) $7 
28 Pin Micro Fix compatible with models DP5, DPV5 
(1-5) $10, (6-10) $9, (11-20) $8, (20+) $6 

NEW PRODUCT/II 
One Wire Super- Fix compatible with JERROLD CFT, R2 & V5 
models, adjustable for HRC, STD. 
(1-5) $35, (6-1 0) $31 ' (11-20) $28, (21-50) $25, (50+) $23 

DIG I-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 
morel Supports Caller-ID tool 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/FAX 916-985-7219. 

BERNOULLI BOX 10 Meg Drive $60, IBM 
51 51 Monochrome $25; WYSE WY-50 
terminal $75; Call, 410-483-9230. 

LAN-LINK DATA transfer kit includes 
software (works just like Lap-Link), paral· 
lei 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 1 0 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. I have access to very exotic test 
equipment, let me know your needs. PIC 
Technologies, 602-924-5394. 

STEALTH DESCRAMBLER 

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

-~ ::-:_a*--~ 
UNION JACK'S© , AMPS CELLULAR, Dl· 
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. 

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, (6-1 0) $50, (11-20) $45, (21-50) $42, (50+) $39 

mER PRODUCTS .......... 
SA -m& · One Piece descrambler 

Compatible with all Scientific Atlanta, except Base Band. 
(20+) $115ea, (50+) $105ea, (100+) $99 ea. 

S.A. 8600 ...... $249ea. - 8590 .. .... . $239ea - 8580 .. ... $189ea. 

PIO EER custom 6300 modules $59 ea. - 6100 modules $29ea. 
ZENRH 7 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 $$$! 
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o 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 BS 1-IC. I elected to sketch the 
unit rather than photograph it because its small 
size makes it a real challenge to get a decent 
picture. 

The BS 1-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 BSl-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. 

voltage 
regulator 

reset 
circuit 

Figure 1 

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

detest it! 
Crocheting for 
engineers!), 
you'd probably 
never use the 
grid-of-holes 

proto area any­
way. The BS 1-IC 

plugs right into sock­
et-type proto boards, 

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 
a "carrier board" for $10.00 to 

Figure 2 

• 

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 BS 1-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 
micro-

4-MHz 
resonator 

..s..~ ~q o~ ·'l &-. ~~ 4~ <l' ~rv 4>.J ~b< 
(fo~ <fJ ~Oj~~. 0 ~0 

PC Parallel Port 
(programming cable} 

25 
11 

2 

~eQf ~1 1~ 
:.> 0.10" 

between 
pins 

New Feature! 
Puts the Spotlight on 

BASIC Stamp Projects, 
Hints, and Tips 

Power input 
(7 to 15 Vdc) 

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 BS1-IC, I wasn't 
too worried about looking good. I just wanted to 

, reduce the jumble of jumper wires that was accu­
mulating as I 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. I 
decided to make a bunch of three-wire jumpers 
with female header sockets at each end. I 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. I 
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. 

• I 
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Roger's Systems Specialist Amplified 4 watts Stereo Speakers 

,..__ __ 21021-504 Soledad Canyon Road ---T1 

• 

Dill 
• 

TM 

Santa Clarita, California 91351 

Computer • Communications 

Network • Audio • Video 

• 

1110 
• 

© 1993 

Cables * Connectors * Accessories 
Free catalog with any order! 

800-366-0579 805-288-2288 

Built-in stereo amplnier 
Great for CD ROM or 

Sound Cards or 
MAC stereo sound output 

Uses four C batteries 
Power supply available 

Refurbished I Full 90 Day Warranty 
Brand Name Speakers 

#TE-SW4 

Ill Fax 805-288-2293 [ wSA I ~-~] 

SVGA Monitor Cable 
1 o· HD15 to 5 BNC male to male 

VGA to high-end monitor 
PC and MAC 

#CC-VGASBNC 

$1 ~ each 4 for SS()OJl 

Computer Speaker 
For IBM Clones 

2" Internal replacement speaker 
with bracket. 

Easy to install. 

#TM123 

6for$5011 

Stereo Headphones 
For sound Cards or Compact Disc stereo 

with 114• gold Adaptor. 10Ft. Cord 
Super-Dynamic TM-170 $1 OQQ 

Also Avilable: 
Pear Shape High Quality 

TM-171 $3QQ 
Digital stereo headphone ~ 
and mono Microphone! 

TM-169 $18.1Hl 

BNC Connectors 
3 piece crimp type with gold pin 

for RG-58 Ethernet. 
Crimp tool available. 

#CN-548 75¢ each 100 up 60¢ each 

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 Chinen 
#CC-PAN-SB Panasonic I Teac 
#CC-NEC-SB NEC I Sanyo I 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 Chinen 
#CC-PAN-PA Panasonic Teac 
#CC-NEC-PA NEC I Sanyo I Samsung 
#CC-PLX-PA Plextor & all quad speeds 

(except Toshiba) 

s2.so each 20 for $4002 

Two Line 
Telephone Switch 
Connect two telephone Lines 
to any single line telephone 

Hold Button 

Ring Light 

Indicator Light 

Heat Sink with Fan 
Easy hook-up to power! 

Clips to chip. 

486/AT CPU 

#TM-FAN-2 S7D!l. each 

586/AT CPU 
#TM-FAN-66 S1 0 211 each 

586/AT CPU 
#TM-FAN-90 s1 0 211 each 

Canon SCSI I Terminator SCSI I Terminator SCSI II Terminator 
50 pin centronics one male only 

$502 each #CA-Q19 

50 pin centronics male I female 

S702 each #CA-020 

HDSO one male only 

s1 SOil each #CA-021 

~·,-;~ T""'T~'" ...-• - ,..-, ··;~;.v::-.: .r.....-, ;-,• ~ :;.;;-,.,,..,... ••. --~ --~~ .. -·~-""'::'~~""":q"fft"~~~~~.~"l.";" .,...,..~~~J}"-<£-.<0;'~• T' ~\.--.., ~-~~- -~r :,"7• ~,-r-; ~P 1- --.;;._; '. 

Accessones- . · · · .- \ _·_c:: · - · . ·:· ;· 

Motherboard 
Standoffs 

#CN-475 Nylon 

~ 
#CN-474 Brass -#CN-475-U Nylon 

Motherboard 
Power Extension 

P81P9 
#CC-980-SP 

Special 

$1°0 Set 

20 up 

.83¢each 
s1 02 10 piece bag 
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Surge Suppressors AC to DC Converter 
3 Outlet Wall Mount Universal 

UL Listed Multi-voltage 1.5v - 12v DC 
6 Different Connectors 

[•. • •. • •. •j #TM-
198 

Polarity Switch 

'-----J $200 each S3.1Hl each #TM-307 

Single Outlet 500ma 
Wall Mount Adaptor #TM-310 $5Jlll each 

3-Wire Grounded 
~ Ullisted 

~ #TM-202 

s1 02 each 6 for $502 

Write In 203 on Reader Service Card. 

Game Port to MIDI Power Supply Fan 
Keyboard Cable or Auxiliary fan 

6' DB15 male-female 
2- 5 pin DIN male 

3118" X 3118" X 1" 
7 blades 
12VDC 

• 
#TM-FAN 

$5Jlll each 



I#SO COMPUTER HARDWARE ~ont. ~ 

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 31/2 
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 BlOSs. 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 W/CABLE + EXT. DB25 
$20. Servo Track. 408-378-137 4. 

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 elec­
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. 

Cellular Extensions 
from 

"THE CELLULAR EXPERTS" 
Motorola 3 Watt Bag Phone from $299. 

Nee P120 12oz. Portable $399. 
Motorola PT 550 1 Ooz. "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, NEG, 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. 

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. 

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 data/fax, paging, 
faxback $89 with Windows S/W. Comput­
er Maniac, 415-992-4855, 4300 faxback, 
6443 fax. 

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. 

~c ~u ""' 1v ~u ~ It ~ lr ~ 

BRX3 (DIC) 
BPV7 (DIC) 
BRZ3 (DIC) 
BPBB7 
BPS 
BPVS 

$ 59.95 
$235.00 
$ 65.95 
$285.00 
$180.00 
$185.00 

BQNS 
BRX3 
BRZ 

$ 47.00 
$ 35.00 
$ 40.00 

~ 
OQN7 $ 50.00 
MICR0-550 $42.00 

MSO's/SA and SA-3's please call 

1Ue ~ a« tlfllU tJj. ~. 1t'<~- lt6t tk uaut tJj. 
7~ ~ t6 ~ 41111 ea4k ~-

1-800-640-9948 
Converters Compatible 
To All Major Brands 

Call us for 
FTB3's/TVT and PTV's 

Remotes - 4-Way Universal Remotes $11.50 
L90K FOR OUR MONTHLY FEATURE SALES 

51000 
61000 
63000 
8500-311 
8500-310 

$200.00 
$325.00 
$350.00 
$ 89.95 
$ 92.95 

321 $ 99.95 
8535-420 $ 99.95 
SA 85900- $290.00 
ST1600 $240.00 
ST1 086 $220.00 

Call for (Stealth) 

Write In 60 on Reader Service Card. Nuts & Volts Magazine/March 1995 19 
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4t x;ed· in+qq!ck*charge i:HlU*""-''~]o ................. ~ 
.. ar:~ also investigating different ... ~th;;"· · ... ingicates th~t quiCk 

... . . Th'J' most promising >·~t th&' · "teries up4~~ ftom •err,mv'~''~totUuii'Pu 

.. -...... -- ~rging •. Jn this technique; age. - .. .. , s~: 
. battet¥ iq a ,etjes of ti~ym What' thls me " . .. Uf~ ~~4 lQ§lt ,~ . qui<(< 

~WtHY,_!ll, Wfth ~tween them. ThtS Charg~ WoUld be a •Suppl . . . t to, f~Ota ~~PJ.,~; 
..•.• ...... ~usesJess heat build-up. . m~flt fpr. ~tow .. . ... ·_ Typically, you woqJd ~!ow 
'· . . . ... f~J'th~r !$~ij&ment include~ a tiny dis- charge your ... atthome; 

ilf'cHarge b&tWeen Charge pulses. A}though this<! possibly · 
.dseemt counter-productive, this two-steps~for- this would hd.otFtha~,,.ho 
mYiarg-<?n&;.step-back technique makes the plate ... On those OCC:asi'ons 
":surya~ m.ore reoeptivQ to the incoming charge. drive farther in a .. daY ....... ,.~ _ ,,, .. 
•M t''ftfe chargers of the future are likely to mitted, you would pull .a qtJarging .. • 
resemble the speed controllers we are usinQ 1 o- or 15-mhiute<Charge that''\vollld .• ~ri~g 

w ,.QR~i utiliz~og .pulse width modulation to feed the most - but not all .,... of the W{:IY'to ~ fuJI ~>.h~irnA 
, . ~atteri~s the maximum possible charge without You might make .JWo ... or three of thes~ staps 

9:damagirlg them. ing a really busy drMpg d~y pr a long tr;tp. 
However, that night you would still plug into a slow 

The Last Amp is the Hardest charger to finallY bring the batteries up to full and 
equalize them: 

The amount of heat (and potential battery 
damage) is not a constant function of the charging 
wPUfJ;9Jl~ ltJs,also related to the state of charge of 
'the· battery. A{l •empty• battery can accept much 
more current than a nearly full one. Older, more 
primitive dhatgers didn't account for this. Toward 
the end of the charging cyote they would cause 
the batteries to literally boil, which greatly short­

, &ned their lifespan. Modem chargers sense the 
x bat,t,ries' state ot charge and taper jheir qurrent 

High Voltage 

One problem. with, quiCk charging is that"'it 
requires high voltage - ~t least 440 volts. A typi­
caJ, fairly modest, battery pack ha~ about 22 
J(W/hrs. capacity. Even at the higher current lev~ 
els allowed qy pulse charging, it requires 'a lot of 
voltage to pump that rq~my weytt/l)ours into theibat'-
teries in a few minutes: · 



Photovoltaic Electric Vehicle 
Charging Station 

ms;:OOE's not thri!'utitlty cdmpanies. "'They 
el&(~f'fC cars to Charge ovemig(}!, in, their 

·· offpeak hours. The thougpt of hundred~ of com­
muters gping tor a q4~ .charge on theirlunch 
breal$ <:tWfgg pea~ e~ deman~· creates 
night!l'aJ'e visions of lJl88.S t?foWl_l'"QU,,, .. :w: n 

It is Ukety that Charging· stat•ons WJII house 
large storage batte~ qanks, which""they wilt 
Charge 9vemight and draw from during the day 
to minimize Impact on ~e grid. * 

Quq put~ 'chMJj~g .~ PrP 
likely near;1erlJ1 ra .I:{! 
TheteQtl~ C9Uk dj'' f .. 
lzation In as little as' eartt~ w 

l$l 

most" expensive ~ ~ual .... pf}ysical connection for 
and the,r· .most vehicfe 't j$ ti'simply nosed into a 
fragile • . ·.. · Charging $1 receiving plate on the vehicle 

All Of this ex- comes into cfose proximitY to a charging plate in 
plains why solar front of or t>Emeath the car. Electricity can flow 
race cars ·are tl'le ... ~tween the two plates without actual contact. 
wa);tJJ ; .~ tiny'" .;;;w 4Although~,.i§ kind 9f ·~~ing is avai!C$1e tn (\, 
pod' ~ , .. river. a··: •.<cfew lndustrlat .appltcatipnfi, .it IS not available· for 
huge Wing' of solar passenger 04r conversions. However, it does pre­
cells, ·and a total •i~nt the tanfai!Zing possibility of the inductive 
vehicl, 'weight of roadway. "' ' . n 

under unds. %'!!'' ·~ In the inc.tuctlve roa~aY1. Jtle Charg!ng;plate is 
. 1PoWe ~~ua!ly ··d\. ... Q.nigg . n !Jle center' Of the 

'does . nave ~e: place" Qfi~, j~ , . the su You could put your 
in charging electr!c,. 'rid d0Wriwot1 the road 'without receiving any 
cars. ~ place is shOck. However, a car pa~ing over the road, if 
at the charging sta'" :1) equipped '14th the proper receiving plate, could 
tlon. Imagine ~ iW;\P~,w its po~er from the r~d as it drives.;+ 
pa}'kiog gariig& tor " A sample stretch of thts -type of roadway has 
a citY mass transit been built '' arid demonstrated successfully in 
system. The roof of southern California. Why don't we have them 
the garage is cov.. everywhere? ,First, there 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 ju~tify it. 

Second, there 
is the problem of 
how to btn users 
for the electrici­
ty. A computer­
ized system that 
could recognize 
an ID signal for 
each car? Toll 
boott}s~:_General 
highwa~l'taxes? 
Powered road· 
ways will most 

JfkefY first come into use for municipal vehicles 
sucn as'bl:'~· ~ ve~es are concentrated 

'<>'' It w -. ldt+ PJy cover ii) ,,.ctpvrot~!*iu!as,)j ar1d )travel the same daily 
tops 1hf our · cells and run ori · •· erGd · · .. · .....• solar panels. "CommutersMdaiYe their ·•• .. · route, witt\ kri()Wil miles ahd hours of operation. 

suf'\Shine! Unfortunat* that is not an option. lf 8tectric car8 from home to the garage, theo take Ttley would l)ijnefit most heavily from such a sys· 
sofar cells we~ .• 1 00~,~ent, it would require a the transit train into the ctty. While they are at work tem, and would be easy tQ biJI. We already have 
10, f09t ~~~re arr~y to power 'an .. average pas- all day, thf:t, suf1 is beaming down on the garage electric bus• using qyerfi~d trolley lines. This 
sanger ~r 'at Of'l:'l~i ···· eO$. Aetut ~~~~ a~~ rQOf ansf f$eding electlleitY to the "'n~ park~d ,,§l!'llpiY move§ ~ lines'urlderlhe pavement , 
Jess 1hart''15% efficte .. ·· beneatH it.fExcess electricity Is fed into the power -:/ EventUally, private cars may be equipped to 

Some cells are (rlo(e efficient than others. grid. At night or on cloudy days, the cars can take advantage of powered roadways. You would 
Unfortunately, the rn0$1 effiCient cetls are also the charge on power that was "banked• in the grid probably still have a battery pack and charge your 

when the sun was :, car at home~ Your batteries would carry you from 
shining. A+ .;,Jlome to the downtown grid, where you would be 

Sapramento ''''able to run off the inductive charge. 
· Municipal Utility A system of this sophistication, while lovely in 

aD::IR;=::•~I District already concept, is a little further away in actual execu-
has such a charg- tion. 
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 

Another fascinating possibility is the powered 
roadway. This is an offshoot of inductive charg­
ing . . The basic Inductive charging system does 

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" 

1 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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UNUX Operating System On CD-ROM 
A UNIX System with extra features for a lot less!! ! 

Slackware Professional Linux v2.1 $57.95 
3 CDR OM Set * 570 page Manual * Ready to run from CDROM * X Window 

CIC++ compiler * Emacs * Internet Tools * Complete Source Code 

SWiM Motif v2.0 NEW RELEASE $179.95 
A 100% OSF/Motif compatible ~rap hi cal user interface 

X Window Manager for PC s running Linux. 

The Linux Bible 2nd Edition $34.95 
II 00 pages of Linux documentation * Includes Installation and Getting Started guides. 

A Wide Variety of Products Available from Yggdrasil, Walnut Creek, 
lnfoMagic, 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 C.O.D. & Visa/MasterCard Gladl:t Accepted 
For further info about products, send e-mail to: info@justcomp.com (include word "help" tn message) 

Please inquire about shipping and handling charges 

Write In 201 on Reeder Service Card. 

j#SO 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 1/0 with Clock 
$19.95, Memory expansion cards $29.95, 
plus a large selection of used cards, hard 
drives, and other goodies in stock. All 
used parts are tested and carry a money 
back guarantee. Stewart & Associates, 
244 Mid Rivers Centre, St. Peters, MO 
63376. 314-240-6500. 

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. 

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 AssoQiates, 
191-212 Harder Rd, Hayward, CA 94544. 

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 , th ree 
HP C1401A keyboards. Make offer. 904· 
763-5540. 

DISK CONTROLLERS for the IBM PC 
811 6/32 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 CO-ROMs, hard drives, etc. $35.; 8 bit 
MFM and ALL by Adaptec or WD $19-$22. 
New UltraStor EISA SCSI II $100, DTC 
EISA IDE (4 IDE drives 4 floppy) $100. 
CD-ROM interface card for CM205 $15 
2-360K f loppy 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 EPROMs. Eight pre-decoded 
1/0 ch ip selects. 14 available 110 pins. 
Full 40 pin expansion bus. Built-in RS232 
interface. Software: MSDOS Z8 cross 
assembler. Z8 C compiler with support 
for mixed C/assembly, direct coding of Z8 
interrupts in c. Z8 debug/monitor sup­
plied on EPROM. Load and test C and 
assembler programs in onboard RAM via 
RS232 port. Order# SBCZ8-01AC (all fea· 
tures including C compiler) $125 + $5 
S&H. Check or MO to: VERSACOM, 145 
S. Livernois #133, Rochester, 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. V/MC 
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/MG. 

MACINTOSH/APPLE Repairs, Parts and 
Peripherals. Low prices on Macintosh, 
Apple II 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. 

13406 Saticoy Street 
North Hollywood, CA 91605 

CALL FOR FREE CATALOG 

818-787-3334 . 800-235-6222 . 
TEK MODEL 7603N 

$395.00 
Oscilloscope: Mil Spec AN/USM-281C, 6x10 CM 
display, 1 OOMHz response which accepts standard 
7000 series plug-<ns. Vertical Plug-<n: 2 ea. 7 A 15 
(AM-6565), frequency BW 75MHz, maximum sensi­

tivity SmV/ DIV. Horizontal Plug-<n. 1 ea. 7B53 (TD-1065), triggering to lOOMHz, 
minimum, sweep-time SO NS/ DIV, has delayed sweep capacity. Includes cover, 
probes and accessories. 

HP DISTORTION ANALYZER 

HP 331 A: Covers 5Hz to 600KHz range 
and measures total distortion down to 0.1% full .- 0 
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. Frequency cali­
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% full-scale 
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 

lOOMHz dual trace oscillo­
scope. Operation is simpli· 
fled by single-function push 
buttons, control knob design, 
layout and color<oordinated 
front panels. Bandwidth: DC 
to lOOMHz; 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. 
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$395.00 

AN/URM-120 50 OHM NEW 
THRULINE RF WATTMETER $245 
Frequency range: 2MHz to 1000MHz. Power range: 10 watts 
to 1000 watts. USWRS 1.08 to 1. Uses three plug-<n coupler 
elements (included). CU-753: 2 to 30M Hz, 50 to 1 00 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/S"H x 7-1/2'0 . 
Weight: 6.5 lbs. 

BALLANTINE LABORATORIES 300H-U7 
ELECTRONIC VOLTMETER $75.00 
frequency Response: 1OHz to l.OMHz. Voltage Range: 300 microvolts 
to 330V. Accuracy: ±2% 10Hz to 700KHz, :1:3% 700KHz to lMHz. 
Input Impedance: 2 Meg Ohm. Can be used as amplifier- 1OHz to 
1 MHz ±l .OdB. V out max: 0.3V, Gain M"": 40dB ±0.5dB. Power: 115/230V 50 to 
430Hz 35 watts. Size: l l'H x 6'W x 7"D. Weight: 10 lbs. New. 

HP MODEL 200CD 

$95.00 

Audio Osc illator: 
SHZ to 600Hz, in 
5 ranges, 10 volts 
into 600 ohms. 

dual 
trace unit DC to 
50MHz with 

5mV/div sensitivity. 1 usee to 5 
sec{div timebase plus delay sweep. 
6x10 div CRT. 

HEWLETT PACKARD 8640B-OPT 323 
SOLID-STATE 

SIGNAL 
GENERATOR 

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

$1 2,050.00 

Frequency Range: 450KHz to 
512MHz, to 1100MHzwith 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 +lOdBm (0.01 3V to 2V) into 
500. Level fla tness is< +O.SdBm from 0.5 to 512MHL Impedance is 5000, 
VSWR <2.0 on 2V and 1 V range <1 .3 on other ranges >. Spectral Purity: 
Harmonics at 1 V output <35dB below fundamental of 0.5 to 126MHz; <30dB 
below fu ndamental of 126 to 51 2MHz. Modulation: Internal AM, FM and PM, 
external AM, FM and PM. Pulse Frequency: 0.05 to 5KHz. Gene ral Power 
Requirements: 100, 120, 220, 240 V, 46Hz to 420Hz, 2 amps. Note: OPT 323 
built to military specifica tions. Ruggedized perfonnance for bette r operatio n 
unde r severe environment. Size: 6' H x 19'W x 13-3/4'D. Wt. 60 lbs. 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 ANAL VZER 

Frequency range: 50KHz to 21 GHz to 220 GHZ with external mixers (not supplied). Built~n Digital Display 
Storage (Options 2). Built~n RF Preselection (Option 1 ). Built~n Frequency stabilization and 1OOHz 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: 8x1 0 em. Resolution Bandwidth: 1 MHz 
to 1KHz (100Hz, O ption 3). Power: 2 10 watts, 115V/ 60Hz. Weight: 44lbs. 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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DRAT! 
These cable equipment 

rental bills are costing me 
too much money! 

WANGTEK 6130 HS 
1.3/2.0GB 4MM 

SCSI OAT 

$425 

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· 
1 038, 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, LEOs, CIRCUIT BOARDS, DIODES 
AND TRANSISTORS. CALL ACTIVE Ml· 
CRO, 310·494·4851 OR FAX 310-494-4913. 

Everquest • Panasonic 
Zenith • Pioneer • Scientific Atlanta 

Oak • Eagle • Hamlin 

Great service, too! 

MD 

Member of 
National Consumer 
Cable Association 

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, Ml 49424. USA. 
616-399-6390. M-F 9am to 2pm. EST. 

875 S. 72 Street • Omaha, NE 68114 

Call today for a free catalog! 

® jERROLD, STARCOM, PANASONIC, ZENITH, 
PIONEER, OAK, SCIENTIFIC ATLANTA, EAGLE, 
HAMLIN, and TOCOM are all registered 
trademarks. All references to the above mentioned 
equipment is for identifiution purposes only. We 
are in no way implying that any of the products in 

~~~~:~~e~! ~~;~b~~i~t~~fth:h!' !i!~~~ 
mentioned companies or corporations. ,..)_ 800 624-1150 NV SOl 
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DON'T REPLACE YOUR CAR-RECYCLE IT! 
CONVERT FROM GAS TO ELECTRICITY 

ELECTRO AUTOMOTIVE 
SHOWS YOU HOW: 
BOOKS: Including the new third edition of 
the definitive how-to manual, Convert It 
Greatly expanded & updated, with improved 
printing quality. Now $24.95, + $3.50 
postage. (In California, add sales tax.) 

VIDEOS: From introductory information to 
technical instruction, including: EVs-Fact, 
Fiction, & Fantasy; The EV Cilm_IIOIHmts Prima-; 
WOtJNWJ in EVs; The Volt:sRIJbit:R' Components 
Paclcaging TOUT; and many more! Coming soon­
Convert It-The Yldeo. 

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 
safe conversion. Dtlluxe Kit fits any compact car 
or light truck (manual transmission). VIJitsrabbit'll 
Kit is a bolt-in kit for a VW Rabbit-no design, 
fabrication, or weldi~_g needed. Coming soon-
the Voltsponche'll Kit.. a complete bolt-in kit for 
a Porsche 914. 

Conversion Components Since 1979 
For Catalog, Send $5.00 To: 
ELECTRO AUTOMOTIVE 
POB 1113-NV 
FELTON, CA 95018 
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Dealer List 
Sunex Electronic 
Supply 

4 Locations in FL 
(813) 885-4074 

Large 13/16" 
Lynntronics LCD Display Phoenix, AZ 
(602) 841-3900 

M1nute Man 
Electronics 1 Yr 
Fremont, CA 
(510) 791-5036 Warranty 
Gateway 

Auto Electronics 
3 Locations PWR Off (314) 427-6116 

ACE EleclronicS Diode Test 
San Jose, CA 

with Buzzer (408) 297-1383 

Alltronics 
San Jose, CA Resistance 
(408) 943-9773 

200 Ohms to 
We1rdstuff 20M Ohms Sunnyvale, CA 
(408) 746-1100 

DC Current 

Additional 
200iJA to 

Dealers 20A 
Welcome AC Current 

2001JA to 
20A 

Gray 
Colored Case 

3.5"W X 6.75"H 

See Your Local 
Dealer or Call 

9am to 5pm Pacific Std. Time 

800-470-WIND (9463) 
Fax: 408-987-7735 

Engineering 
Unit Display 

Transistor 
Tester 

DC Volts 
200mV to 

1000V 

AC Volts 
200mV to 

700V 

Precision 
Rotary 
Switch 

Easy Access 
Battery 

Compartment 

Tilt Stand 

Item# X3900 $29.95 
Item# X3910 

with Capacitance .............. .......... $39.95 
Item# X3920 

with Capacitance & Temp ........ $44.95 
Note: Add $4.00 for Shipping and Handling 

lMI.nd---- -- -• ·- -------­···--- --···- ~-- - .. -- --~- ----- ~ ,_..,.. ... - ~-

Products 

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 CN C Routing ...••• 
Capital Electronics is Your Best Route 
For Printed Circuit Boards. 

Design/ Layout 

CONVERTERS AND DESCRAMBLERS 
0 Quality merchandise by brand name manufacturers 
0 Satisfaction guaranteed 0 Free gift on first order 
0 Technical support 0 1 year warranty on new descramblers 
0" 2 year warranty on new converters 
0 COD shipping & overnight shipping by request 
0 Experience where it counts 0 Volume pricing 
ADI).()N 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 2-4 

FUNCTION UNIVERSAL REMOTES 

WHOLESAL! CABLE M-F 11am-6pm EST. (718) 262-()9()(). FAX (718) 657-4015. (718) 297-9221 

No NY sales. Federal and local laws provide criminal and civil penalties for 
unauthorized use. Check with your cable providers for permission to use 
equipment Must be paying for all services you receive. Order by model 
number only. Some equipment refurbished as new. 

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 AID, Timers, Counters, 8-bit 
Shift Register, 32K ROM, 32K RAM, 32K 
EEPROM! RS-232, extra 110 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. 

HP 820590 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; 1 MBX9-100NS 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? I 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. 

• CAD Layout Services : • Single & Double Sided ;_ • Fast Turn Board 

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! 

• Compatible With Almost :i • Multi-Layer & Flexible PCB's ;_ • Wire Harnesses 
All CAD Systems e. From QUICK TURN PROTOTYPEs:§• Wave Soldering - - -• From Schematics or : to Scheduled Production Runs ~ • Chassis Assembly 

Sample PCB's e. Fine Lines SMT : •Acquisition of Parts - ' -• Photoplotting Services ;_ • Electrical Testing Go • Final Testing 
• 24 Hr On-Line Modem Go • Precious Metal Plating -1- • Turnkey Services 

(Up to 19 200 Baude) 
' (J U AlL!! 7f Y !! ;g ({)) U !& C A !P!! 7f A !L C OJ lfl C IE!& lfl 
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852 Foster Avenue • Bensenville, Illinois 60106 
350 • 9510 • Fax 350 • 9760 • Modem 350-9761 
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PUT COMPUTER POWER IN YOUR PRO· 
JECTS with The Mlcrocontroller 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, Ml 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, .31 DP, 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. 

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. 

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. 

U•• Radiation AVOID DIR~ 
EYE~UIIlE 

La..,. .-.dietion II erNbd ffom 
1M APERTURE. • 
LASfR DIODE Ww ........ f70nm 
W. OUIIM 4ffNI a.ASIIIIA 
lASER"""""""' 

The ideal preamp 
t:S9~~~j~ for scanners, hand 
I; held radios , fre· 

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, 
Ml 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. LOG Electronics, 1445 Par­
ran Road, St. Leonard, MD 20685. 

$9.95 

Monitors your phone system, 
See how accurate your phone 

company really is! 

1. RECORDS OUTGOING CALLS : 
MICRO·MINIATURE 

WIRELESS • Date & time of each call. 
• Length of the call. 

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

MIKE 
• What number was dialed. 
• If you use a credit card it records 

the card number. quency counters . 
1--------1 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: 1 MGHz-20dB 
to 2.5Hz-6dB Requires 12vDC@ 16Ma 

t------' the phone, it requires no 

So small you could 
hide this one on some 
real bugs! It's the 
smallest we've ever 

seen. With irs super sensitive mike it trans­
mits a whisper or a room of conversation to an 
FM radio, tunable from 88 to 1 08MHz FM. 
With a proper antenna & 9v it transmits about 
1 mile. The kit is made with surtace mounted 
parts, we have already mounted these parts. 
You install the leaded parts. Can operate on 6 

2. RECORDS INCOMING CALLS : 

WBA-6 $19.95 

WIRELESS Thl 
MICROPHONE 

Small but mighty 
this little jewel will 
out perform most 
units many times its 

1----~~ price. It really 
stomps out a signal. The WM-1 kit is a 
buffered wireless mike that operates from 
BOMHz 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 
TRANSMITIER 

~1111!'1!!~:;:::,1 Own your own FM radio 
station. Any stereo signal 
you plug into the FMST • 
100 will be transmitted to 

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

MMPT2 $29.95 

t---=---' any FM radio tuneable 
from 76 to 108MHz FM. Transmit a wireless link 1-------' 
through an auditorium, from your car to your 
camper, listen to your cd's while mowing the 
lawn,Piay music on one channel sing on the other. 
Clarity is excellent, aprox. 40dB stereo separation. 
Length of antenna determines the distance of 
transmission. Complete with stereo input level 
controls , & crystal for stereo separation. 9v bat· 
tery operation 
FMST-100 $29.95 I FMSTC cabinet $8.95 

TEL-B1 $12.95 

BUILT $29.95 BUILT $29.95 
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to 12v DC. Size .3S'x.9' 
MMWMS $34.95 

• Date & time of call. 
• How many times phone rings. 
• If answered lhe 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 Roppy Disk 

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

All software included! 

TM-1 ONL'999~T 
BUILT$16995 

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

KIT BOOK 
$14.95 

$9 .9-s with the purchase 
of any kit. 

Please add sufficient postage First lb $5.00 Canada $7.00 
Additional LB. Add $1.00 US FUNDS ONLY 

We will accept telephone orders for Visa or Mastercard 

To Order Call 
317-291-7262 

VISA~ 

4G 

(ELECTRONIC RAINBOW a;) 
6254 LaPas Trail • Indianapolis, IN 46268 

FAX 317-291-7269 
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HEWLETI 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 3112 disk 
drive. Envelope addresser accesory. 
Quality Swiss Mfg. $225 ea. Diskettes 
2.5" 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 
Road, Montague, Ml 49437. 

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. 

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 I, 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, 
FAX: 61 0·588·1727. 

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. 

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

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

QualitY Reconditioned Test 
Equipment 

Bird 8130 .... Power Load 
50 Watt, 50 n, type N connector. 

$69.00 
Boonton 82AD Moddallon Meter 

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

$875.00 
Exact 7080 VCF/ Sweep 

S.B'IIOr 
. 0001 Hz to 11 MHz, sweep generator (1000:1 range) 
linear or logarithmic, pulse or tone burst generator, 
variable phase, start' stop ±15V or DC offset. 

$695.00 
Rl*e 1800A IIIUIIhn:tlon COIIder 

5 Hz to 80 MHz, provides frequency, period, period 
averaging and totalize measurements, 6 digit display, 
1 MHz low-pass !mer. 

$250.00 
R-*e 8550 DC Voltage Sbnlftl 

,._.Detector 
Functions as both a DC voltage calibrator and null 
detector. As a DC voltage standard range is from 0 to 
1111 VDC at currents of 0 to 50 rnA. 

$2000.00 

Hewlett-Packard 5343A llllcrowave 
FrelllaiCY c.-. 

500 MHz to 26.5 GHz, 11 digit LED display, sensHivity 
to ·23 dBm, microprocessor controlled, simultaneous 
display of input level. 

$4750.00 

Hewlett-Paclal'd 1725A 
Dsclloscope 

275 MHz bw, 10 mV/ div to 5V/ div vertical deflection 
factor, 10 nS max sweep rate, expandable to 1 nSf div. 
Special includes 2 probes. 

$895.00 

Hewlett-Packn 3325A 
Syndlellzer/ flllcllon Generatcr 

1 ~Hz to 21 MHz, function generator, wideband 
sweeper, programmable, 11 digit resolution. 

$2500.00 
Hewleti-Paclunl 8580A 

SpectNn Analyzer 
5 Hz to 50 kHz with 1 Hz resolution, ampiHude 20V· 
100 nV, 80 dB dynamic range, dig Hal storage, opt 02 
adds balanced input. 

$1500.00 
Hewlett-Packll'll 82588 

DCPowers•y 
0 to 10 VDC, 0 to 50 ADC, 220 VAC input. 

$450.00 
Fluke 8071 A Synthesized RF 

SIIJIII 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 
200kHz to 520 MHz, ±0.3 dB to 1040 MHz .. 

$4800.00 
HeWlett-Packard 8558A 

Speclrlln Analyzer 
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 

Hewlett-PII:kard 8820C/ 882228 
SWeep Generator System 

0.01 to 2.4 GHz in one, continuous sweep, internally 
leveled flatness ±0.25 dB over full range, power out· 
put 0 to +13 dBm, marl<ers 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 
Racallln5002 

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

$795.00 
Hewlett-Packard 33388 

Synthesized Level Generator 
Frequency coverage is 10Hz to 21 MHz, making the 
3336B useful for telephone circuH loop testing on most 
FDM systems, includes opt 01, 750 weco connector. 

$650.00 
35888 Selective Level Meter 

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

$850.00 
Purchase both the liP 33388 and 

the HP 35888 as a set lor 
$1300.00 

Fluke 8520A Digital Maameter 
5.5 digH, AC/DC volts, 2 and 4 wire ohms, conduc· 
lance, 20 ppm de basic accuracy, burst memory and 
math capabilities. 

$795.00 

14455 NORTH 79TH STREET, UNIT #C • SCOTISDALE, ARIZONA 85260 DAN BAR 
(602) 483·6202 • Fax (602) 483·6403 SALES COMPANY 
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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. 
408-378-137 4. 

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. 

HEWLETI 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 1/0 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 &4FWD1003A· 
WA2J = $15. $39/3, Hi-speed serial port 
$15, $4213, AT IDE $8 at IDE 2H & 2F $12 
AT IDE 2H & 2F 1/0$15. 110 2S 1 P 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'! 3 + 7 
device $18 $50/3, ext 6' SCSI1 SCSI1 MM 
50 pin C $13, $37/3. 10' SCSI1 SCSI 2MM 
50 pin C-HD $18, $50/3. 6' SCSI 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 
508-532·1 040. 

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

PLOTTER HOUSTON INSTRUMENTS 
model DM P29 8 pen 11 " x17" $150. AI 
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 46930 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 
DX4/1 00 $550. DX2/66 $295. IBM 
486SLC2/66 $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. CCI, 
714-778-0450. Orders only 1-800-825-5042. 

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

I WANT it and I want it now. I want all of 
your SIMM memory. IBM, Mac, new, 
used, even defective. I 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. CCI, 
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 
VA 10 VGA to RGB + Sync $45. Model 
VA 11 VGA to RG/Sync-B $55. VA 12 VGA 
to PGA (DB9) $45. Rich, Pikul & Assoc., 
101 Glenfield Dr., Festus, MO 63028. 
314-937-0335. 

HP PLOTIERS. 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. 

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 3Vz" 1.44MB Floppy 
Drives $39. MB floppy drives $39. Plus 
lots, lots more. Call for other pric ing. 
Stewart & Associates. 314-240-6500. 

PLOTIERS: HP 75808 8-pen drafting plot­
ter (up to 24" x 48"), $1,475. ColorPro HP 
7440A (8-pen, 8-112" x 11 "), $275. HP 
7475A (6-pen, up to 11" x 17"), $275. HP 
7550A (8-pen, up to 11" x 17", with sheet 
feeder), $650. Excellent condition, with 
warranty. Pepper Systems, 214-353-0257. 

WYSE GENICOM DEC used equipment 
(11), WYSE Model WY-75 terminals (3), 
Gericom Model 3310 Printers, DEC 
PDP11/10, PDP11/34, CPUs, LA 120 prin­
ter, VT52 monitors, RL02 drives and 
disks, MDSI plotter, DSI tape reader, 
puncher, teletype Model43. 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. 

RECORD EARTHQUAKES AT HOME! 
Seismic recording system interfaces di­
rectly to your PC. Record and analyze 
earthquakes thousands of miles away. 
The Amateur Seismologist, 21 55 Verdugo 
Blvd #528N, Montrose, CA 91020. 

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. 

LIQUID CRYSTAL DISPLAYS 

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

20character x 16line $79 .QD 2 for 
cas-billty. • $149.1l2 

Mfr. Todlba TI.X-IOI J.EO. 
Unit il EL b.dt-lit. Dim: S" 1/16 L x 4• 1/16 H. 

1he lluik-in controller aJJc-. you to do text and anphia without 
addin1 an additional controller card. 

Alphanumeric-parallel Interface 

MONITORS 

Non-Enclosed TTL Enclosed 
ea-wifl~ 12Va11.4Amp ..... l 9"0ntenBNC ....... iloliSV/2.30V $69.00 
Hcril(lllalhquency 1510\z. 12.'" Wbilo BNC ......... 24V $79.00 
Abil~ to do 40 and 80 eclum. 

51ach Black" Wblte SJS.• llr.: Eltctrohoml• ForV..., Hi"h "··-llty 
71achAmber SJt.• -·• 'W ...,. 
'lach Amber s1us llledal l lnclumlll Applatlone 
11" Gnea or BIW $19.95 

5" COLOR MONITOR $69.00 

• All Facepale • 320 1200 Dol R--... • CGA a Hor...- eanp.IIN 
•12VOC Oporalion • 15.75 KHz Hcriz. Ffoq. • 60 HzVarlSjnC. Ffoq. 
• ()pori Ff,.,• Constudon • Stn!ard INirfla eo..-
• Degawilg Cdllncluded. Alp.: Slmtal 

16x1 .... .............. .. ...... 3forS25.oo 16 x2 ............. ........................ ss.oo CHARGE COUPLED DEVICES 
20 X 2 ...... ... .......... ............. ... $12.00 16 X 4 ........................... ........ $25.00 

....................................... S25JJO .. ...................................... ,.co ~"ti=-~·· ••The SpMyATIRnrx TYPE 32 X 4 ..... ...... ........................ $20.00 -'0 X 2 .......................... 2 for $25.00 r.oi..\.Jilll 
40 x4 ................................ ... S25.00 4 x 2 ....................................... $5.00 

5V paw. raqui'*' • Bui. in e-NOS LCD lin- & ~ • Ealy ~ 

IIWface•eeASCHdlariCI«ue-*'·c.tai~~mot~e~~-'**lt.r:.~wmae• ~,,lT,--.~ . The Sky•• S49.DI 
Graphic and alphanumarlc--..rlal lntarfaca 

Ill• Mfr. Nee Sony CCD Imager· designed for black and white composite 
6oW x 4&0 ....... ...................... .... Epson ................................... $50.00 video cameras. Picture elements: 384 (H) x 491 (V) 
6oW X ..00 (blcklit) ................ .... Panaaonlc .•...•.....•...•••.•••••••. $35.00 Chip size 10.7 (H) x 0.3 (V) mm2 • Unil cellllze 23.0 (H) x 13.4 (V) um2 • 
6oW x 200 ............................... . .TOihlba .............................. .. S19.00 Ceramic24 pin DlP package. • Mfr. Sony, Pwtt016AL 
~ x 121 ................................. Hitachi ................................. $ 15.00 
256x 121 ....... ........ ...... ... ......... Epson ................................... S25.00 4096elamantCCD$29.00 LINEAR TYPE 
240x 128 fblcklitJ ... .... ... ...... .... Optrex .............. .. ...... ..... ...... S20.00 2048 element CCD $15.00 • 1728 element CCD $15.00 
160x 121 ....... .... ........... .. .. ..... .. 0ptrex ........ .......... .......... ..... Sl5.00 

._ ___ L_A_s_E_R_P_R_o_o_u_c_T_s ___ __.ll HACKER CoRNER I 
ReNe Laser Read IIGMw..a. eulpuii'IDIOO. JU'IqiiPII:MIIC S99.u 

Laser Power Supply (for HeNetube) StOo.u 
LASER SCANNER AssEMBLY $29.• 

......,~ ............ ...w. ..... .-. ......................... .... 
LASER DIODE (5mW) with collimator $20.• 

LASER DIODE: Sharp partt: L T022MC 
-ai71Drm.*'clllt•-- 110.• 

CELL SITE TRA~SCEIVER $99.00 
These •ncelvels -• dellgled b operallon In an Nil'S (Adlalcld Mabie Pia. SeMel) cell lill. The 20 
IlHz bandwidh of fie •nce~vw allows liD opera~~ on II 666 c:lllmek alocaled. The •nmlt c:lllmek •• 
870.03H89.980 IlHz wifl flerecei.,. c:hannell45 IlHz belaw llau hquenclea. A clgllalaynhllzlt Ia IAIIzed 
ID ge,...ate ,. selecled toquency: EadiiJ'Iil COIItllns 111111 illependenlreceiwra 111 democUall ~'~lice ard dala 
with a RecoMI Siglal S..•lrdcalllf (RSSI) ctaiiiD select,. orw wifl,. beat iqlil snngfi.The tnml~ 
lei p-ooidoa a 1.5-mocUalod si!JIIIID <*M an ellemll pow.- ..... Channel seleclon II ~ 
wifl a 10 bit binary iljU .ta a cor.- on,. bodl panel. Otlef lnlerflao roqlt- t1r Of* Ilion •• 26 VOC 

r--------=-~--------------, (~nagtAar.d) and~ 11.990 IlHz rellrera toquency b,. clgllalajn,.aiaf. The lril COIUin lndepenclenl 
NET W 0 R K I boalds tlr receiwrs, excllll. ajnhllz•. Ulallle toni end, ard lniiiU ~ (lllfllcillncUies pow~~ a~ 

'---------------------·· ird ldtlgHOn.Oied ocdhiiii).Ser'41c»marual,adlernakl ardciraii~-·~-
JRMA BOARD 8 bit $99.• 

lk1lcl 3:210 lnCllnflane tyllema to IN PC 

Proteoa Prollt-4 •adel pl347 to._llal loard 171.• 
16 bit • 4 Mbpt • IEEE 8022 and 802.5 comptlble • twilled pir • lnleroperable 
with IBM Tolten Ring network 

Proxlm-Spreac:tSpeclrum RF Modem $99.00 
The Proalillk ~ a email -•icllioa ..., .. dial replllcel 1M 11M ol a IIS-232 cable 
hook-up with wirelaa (Radio freqiiCaC)') tec:Uolo&J. l!ac:ll module a.biact lile 
fuactioaa ol •• RS-232 compalibla •od- (cw uy odser RS 232 clnica) ucl a 
~ran~miucr/n>cciY• opallliaa iD 1M IIQZ-921 Mlh bed. Modulo - 1 ~ 1f**UJa 

P 0 S o. BAR Coo E ndio wbicb open Ia witllia l'CC"a pidcliaelllld ... -la)Wrc al-=-.llldoOr raaac 
~ ol up 10 ~ feet pouiblc 111iD11IIIIcllnl 1/4 -· ......._ \T1iu JIIIIPir' Ula ,_ Ill' 10 

19.2 KBaud (full cluplca) ui4 uaa mukipla dlaaacla 10 allow. Car IGD-illlcrlcritiJ 
MAGNETIC CARD READER overlapping I)"-. Mcaaqc !-.t ia I dlla bill, DO Jllril)',llldlatop biL l!ldlua• 

RqDira .5 VOC supply • a ..w.- ol2JO aA. A wiciC windy ol ooafi~ ._be 
Includes: • 20 character dot matrix display with ful alpha-numeric IICCOIIIIIIodllod wi1li ,.,__ .....,. iD __,olaliM .-cry (EEPROM). CAar'lur.tiGD 
capability • keypanel with full alpha-numeric entry • separate 7.5 chanaca are auiJI)OIIal by mmu clriY•, _.,_cl lOft...._ Jaalallatioa ..._-.. 111111 
VDC/0.5 A.rr'fJ po1Ner supply • standard telephone lntedoce applic:atica ckla"lla are available. Qigiaal co« GD tbae uai11 ia IIOIIIId $600. 
extension cord • lithium battery and nat<one speaker. 

UP bar code wand (HBCS 2300), __ , ...... -$35.00 Port1bla ~(OOl® ~Wl • 
POWER SUPPL YS I Fllp up LCD display (9.16 VOC) • Cut communicate with any ~~ .._ ___________________ ...,.. computer having RS 232 port • Can communicate with '""""" 

73 WATT SWJTCHINO $15.00 ot 2 0 $25.00, (2) 4 pin power connec!Of'a 
attached •1151230 Voll, Dim: 8.5" l x 4.5" W x 2" H • OuJput: +5V 0 2-9.75 

A. +12V@ G-1.5 A. ·SV@ 0~.4 A. -12V@ 0-0.5 A 

18 WATT SWITCHING $12.00 ot 2 tor $20.00, 1151230 Volt. 
Dim: S.S"l x 3.2" W x 1.T H • Output: 5V 0 4 A, 12V@ 4A 

MISCELLANEOUS 

ADAPTEC 4070A (RLL) OR 4000A (MFM) 
SCSI Controller, your choice $40.• 

IBM 370 o tion XT and AT emulation boards $50.00 

I 

another Mlcrotermlnal • U1e by lt1el! 11 electronic ~i; 
notebook • Onboard miaoproceuor, data RAM (32K) ... -:;.._ 
and Video RAM (641() • Complex built In diagnoatics and 
HI up capabilities. • Originlllntention foe POS appllc:ationl. 
• display size 40x16 (256 x 128 pixels.) Dimensions: 6.3"" W, 
ll"L. 2"1-l <With LCD up height il7.1"') or 2 ror $149.• 

All in one 286 board $29.ml 
Includes: • 286-12Mhz CPU (1 wll lillie) • Bull in DE & llci!lPr c:oniiQIIer • .:1287 1111111 
ccpnx:..or IOCilel• FASTI on boMI SVGA wlll\2561< RAM • 2ltllal pona. 1 priiUr pan. 
mcu&a poll • EMS-LIM VIII 4.0 memory & shadow RAM support • Up 10 I rrD memory 
(2561< Of 1 Mb SIMMS) • Coli* will OK on bolrd • On bolrd lpNMI• REAL TIM£ 
ClOCK • Phoenlx BIOS • Nole: Thlre II D long non :ll•odord bu1 c:onnec10r on bolrd 

',;'···········,: ...... ,,.,~stEto··Ave~ ·ro-n:;nc:e~·ci·IOSOI···"'·········'·"·i :~w.;·Oidlr."52o:oo:'i.ii~~ -ilh~iiiG-·Iiid··iiliiitiiieii;··i5~·w;·~~·~·wc:·:·· 
l Order desk only: USA: (800) 872-8171 CA: (100) 223-1177 [)j10f VISA. No personal checks Of COO's. CA Nlidenllldd U S'llt Iaiii 11X. Wt n IIOIIIIjiCnlllltor[' 
1 L.A. & Technical Info: (310) 784-5481 Fax: (310) 714-7580 !:)l)pOgraphicii-. AIIIII8IdllndiM llbJac:uoprillfult. Pt~u•dlls welcoml. foM9'tordlrsllqUil ! 
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•;:........;.._----,-~--=--'-'---==----'-----"---'-'--------' SteaHh 1000 $50 
SteaHh P-80 $65 
TVT-3G $42 
Mini TVT -3G $42 
1NT $59 
~ $60 
A~ ~ 
Refurbished SB-3 $15 

SSA· TV86 $159 
ST-1600 $239 

----.:-------'--------- DPV-7XXX $219 

• -VISA 
@lill-
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BA-6310 $319 
BA-6150 $299 
400·3 DIC $69 
450·3 DIC $79 
BOSS I $200 
(Replaces all SCIENTIFIC ATLANTA and PIONEER equipment) 

BOSS II $210 
(Replaces all TOCOM equipment, including wireless) 
MERLIN I $220 
(Replaces all JERROLD baseband equipment) 

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

. ~$$$S$:tiS 
S$COD S$ 

"'$$$$$;.$ 

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



':' ' ~ 

me~l :ess ··Products $59 1 

TPI-550 PC 
Parental Lockout 
STD/H RC Switchable 
Channel 3 Output 
A .h 

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 
channeiiD, 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! 

0 
Pioneer compatible. 
Replaces all models 5000-631 0. 

Jerrold/GI compatible. 
Replaces all models except baseband. 

Scientific Atlanta compatible. 
Replaces all models except baseband. 

~ 

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

~< . Millenium 3 $59 . 
• t - ~ .. 

Parental Lockout 
STD/HRC Switchable 
Channel 3/4 Switchable Output 
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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 
30 March 1995/Nuts & Volts Magazine 

Creating 
" Troubleshooting Trees: 

Your Key to Circuit' 
lfnderstanding #and Rlpair' 

by Ronald A. Reis 

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 

l. Action block Action 

2. Decision block 
Yes 

3. Start/finish block 

4. Flow line 

5. Feedback loop 

Action 

Yes 

) 



A 

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 

Check in order: 
0 LED polarity 
0 'LED burnout 

Check in order: 
0 F1 o S1 
0 AC outlet 
0 Line cord 
0 T1 primary 

for 120 V 
points A-A 

0 Voltage at 
points B-8 

0 Voltage at 
points C-C 

o cl 
0 C1 

Yes 

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 

LED ,­
(red) ,-

c 

+ cl 

c 

Check output 
voltages: 
0 Point D 
0 PointE 

Check: 
o ul 

Wiring to: 
0 Point D 
0 PointE 

3300 ..,.F 

Yes 

Finish 

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. 

ul 
LM7805 

2 

J 

+'I v 

E 

+SV 

D 

Two, they present 
such problems, or 
faults, in a logical 
sequence. If your 
troubleshooting 
tree contains 
these two attribut­
es, it is most like­
ly drawn correctly 
and will function 
well as a trou­
bleshooting aid. 

The trouble­
shooting tree con­
sists of the follow­
ing five elements 
(Figure 1): 

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

As the complete schematic of 
Figure 2 shows, the power supply is 
designed to provide a fully regulated 
+SV and an unregulated +9 VDC. 
Line cord PL 1 couples the 120 VAC 
from the wall socket, via fuse F1 and 
switch 81, 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 
DS, 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 -SV 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. 

CuHivating 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 

!#50 COMPUTER HARDWARE cont. 

HP60C WORM library mechanism, 88 
disk capacity, 57.2Gb storage. SCSI II 
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 lOTH 

SCRI .4 

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 

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..()577. 
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. 

**QUALITY COMPUTER COMPONENTS** 
MOTHER BOARDS FLOPPY • • • • SPECIALS • • • • 

386SX: 40 W/CPU "'""''"'""'" S 85.00 DRIVES 486 VESA LOCAL BUS 
386DX-40 W/CPU & U8K "'" S U5.00 $

85 
OO MAINBOARD W/ 256K CACHE 

486DX VESA L{B W/256K "'" S U8.00 •, 1 MB 32 /.}~fu VIDEO & 
YIDEO & IDE CONTROLLERS 'ER SET!! 32 BIT VESA IDE 1/0 CARD 
IDE & 1/0 W/CABLES """"" S 14.00 HABD COMPLETE WITH CABLES & SOFTWARE 
VESA L/B IDE & 1/0 ........ " .. s 36.00 DIUVES ONLy •••• $ 249.00 
1 MB OAK ISA VIDEO ..... ""' S 48.00 . MB 250 MB SAMSUNG HARD DRIVE 
1 MB VESA VIDEO """""""' S . 96.00 130 

ADD ON CARDS & MISC SEAGATE 250MB CONN~R TAPE DRIVE 

;:~4 ~11~M~~~~.::::::::::: ~ ~:~ $ 168. ONLY .... $ 389.00 
101 DELUXE KEYBOARD .... S 19.00 250 MB ALL PRoDucTs ARE 1sT ouALrrv FACTORY 

MINI TOWER W/PS & LED. S 52.00 SAMSUNG WE 00 N~rc::RuYL~~:::~~.:~~~·usED MITSUMI CD-ROM .............. s 180.00 GOODS. CALL FOR OUR COMPLETE PRODUCT 
14.4 FAX/MODEM ................. S 148.00 $ 235. UST. DEALERS WELCOME· TERMS AVAILABLE. 

WE STOCK IT ALL .... CPUs, MEMORY, COMPLETE & BAREBONE SYSTEMS 

B W C COMPANY INC. 
PHONE: (803) 764-0474 FAX: (803) 824-0278 
DEALERS WELCOME ... TERMS AVAILABLE ... CALL FOR FREE PRICE LIST 
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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 11. 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 

SOFTWARE: IBM shareware, public do­
main 51/4. Some 3-1/2, 50~ each. Quantity 
available. Jim, 213-870-4456. 

I WANT it and I want it now. I want all of 
your SIMM memory. IBM, Mac, new, 
used, even defective. I 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, CO­
ROMs, fast service. Prestige Distributors, 
PO Box 27, Yaphank, NY 11980. 

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, 
RB, 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 
I 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. 

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

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. 

Javanco 
40,000 FT2 OF 

REAL BARGAIN'S: 
• computer parts & • lr:msislors • connectors • speakers 

sollware • •liodcs • tic-wraps • wire 
• terminals • LEOs • batteries • "old junk" 
• TV/VCR service • phone stull' • fuses • eljuipmcnt racks 

parts • resistors • crysl::.ls • knobs & honlware 
• !Cs • capacitors • oscilbturs • circuit hoards 
• sockets • switches & reloys • fans , meters • subassemblies 

Wo'• ''"''"" tho '"''' "" '" ""' f••••it• """ k•tod 1'd••id" !25 [.] 
l-!!j~ terminals, excellent for us" with seri:>l p:lckct radio TNCs. Our stock . .. 
ii.,; no. CPS-2188, $19.95 each. 

Call or write 
for a catalog 

Orders Only: 1-800-528-2626 
615 244-4444 
BBS 244-4445 Ff\'1.. 244-4446 

501 12th AveS Nashville TN 37203 VISA/MasterC<lrCl/Discover 
New Hours: 8:30a-5:30p M-F, 9a-lp Sat 
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D SOPHISTICATED ULTRA HIOH IMPEDANCE CIRCUITRY AS 
UIID BY CIA AND KGB 

0 NOT DUICTABLI BYIVENTHI MOST ADVANCIDTAP 
SWEEPING IQUIPMINT 

0 MONITOR CONVERSATIONS, PAXIS AND DATA WITHOUT 
PEAR OP DETECTION 

D PLUG INTO ANY TELEPHONE LINE WITH NO CLICK, HUM, 
NOISE OR VOLTAGE CHANGI 

0 UNIVERSAL DESIGN ALLOWS MONITORING WITH 
HEADPHONES, TELEPHONE OR TAPI RICORDIR 

0 VOICI ACTIVATED TAPE RECORDER CONTROL 

D DISGUISED AS " TELEPHONE LINE TESTER " 

D COMPACT SIZE- BATTERY POWERED 

A r2 
Communications Products 

Box 1242 Burlington CT 06013 
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SIMPLY THE FINEST IBM SHAREWARE! 
LATEST VERSIONS! PROMPT DELl· 
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. 

tal~~ 
~~~ 
:::_a~~ 

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, 
TCP/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. BI·Tronix, 
408-374·4518, POB 110233, Campbell , CA 
95011-0233. 

• Continuous Alarm Tone · I 
Every 16 min. when Terr1DM1ture 
drops below 45' 

• Remote Alarm, Status 
• Additinal input available 

tank level monitor and water detector •••• 
• Operates during directional 

outage on rotary and/or touch tone lines 

• 1 year factory warranty $6 9 95 

#PA=AteE~:;. LCR e * 
~ Hand Held Meter 

Inductance .02mH · 200H 
.. Capacitance .02 PF -

200~Fd 
Resistance .20 - 20MQ 

#LCR-680 ~ 

~;:~l9*$ 
Pinhole Camera 
Requires 1/16" opening size. 

•1 ·1/2"x1-1/2'x7/8' ~ 
• Power: 7.5-12VDC ...-;J:>< 
• 3.8mm lens included 
• High Resolution 
• 380 lines res. • .8 lux 
#CVCSOPH 

'139. fS ea. 12V DC Power Supply 9.95 

Metal Detector W•d by Gamm *- #Super Scanner I Professional Grade 

Call For Other Styles 

..BEG PRI~E 556.6!t 

NOW! 

'375.00 

~ ALL PHASE 
VIDEO-SECURITY INC. 

WHOlESALE VIDEO WAREHOUSE 

MAIL ORDERS TO : 
70CAIN DR. 

1-800-945-0909 
FAX: 516-435-7494 

Write In 190 on Reader Service Card. 

UNION JACK'S© , AMPS CELLULAR, Dl· 
RECT PROGRAMMING SYSTEM, FOR 
MOTOROLA BRICK, FLIP & BAG 
PHONES. Program firmware to 9122s 
without a loa.der 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. 

DPV7 & DPBB7 (Including R2 & V5 Models) 

"'-"'~ 1 Wire Smart Board Available 
CFT-2000 Series 
1 Wire Smart Board Available 

Wrlta In 189 on Reader Service Card. 

bench everylhiiYJ 
ever printed on scamer mods. Bill 
is a perfediorist who will help you 
conwrt your scanner irm precisely 
what you'W always waded! 
260 pages, large format (lay-flat 
binding), FINALLY AVAILABLE! 
$24.95 until 6/30/95, then $29.95. 

Q,J,iSarws Modification Ha.d.oolcs 
Uoll: 1b0 pgs. Uol2: 220 pgs. Loll. large 
l"urmat f.. $17.9S. 8t!JI SJ/m lor guts! 

H~ A~ FSSEN17AL! 
FederaVstate/Iocal frequencies, 
with super detail. Everything 
you need! 800+ pages, $24.95 

mers & Seaet Frequencies 
Henry Eisenson's best seller. Novice to 
pro, it's MUST reading,. Highly praised 
by the experts. 320pages, $19.95 

Emergency Radio! Norm Schrein 
Scanning news as it happens. 
FUN! 214 pages, $14.95 

Television Gray Market 
How they steal cable programming! 

E' 160 $23 75 t : 
---------------------------
Index Publishing Group. Inc. ''' h'"'k: ".t .J11 
3368 Governor Dr. Ste 273N \lid' I: "2 , .• 
San Diego. CA 92122 ( -~: .uld 

7 .7~ ' '·" 1-800-546-6707 - cred1t cards 

Write In 188 on Reader Service Card. 
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Get th.e latest 
technology in cable 
converters and 
descramblers ~~ 

• Best prices 
• Save on equipment rental fees 
• Quality merchandise by brand-nome manufacturers 
• Friendly personal service 
• Thirty-day money bock guarantee 
• All orders delivered fast and conveniently via 

Fed Ex Economy Two-DoySM service ~ 

You'll appreciate the premium view when you order from us! 

1·800·841·783 

460 W. ROGER RD. #1 06, TUCSON, AZ 85705 

Write In 18BOn Reader Service Card: 

itlii'i"1~"*-Sho 

. ~.s1gbts~ etc;~ 
·· &: Cutting 

Hp/ography Optics & ight-Vision 
We are always looking for surplus lasers, laser related and 

opflcal equipment. If you have equipment/components lying around, 
gathering dust & taking up valuable warehouse space, 

call us for an offer today ! 
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1269 W. Pomona, Corona, CoUfomla 91720 
(909) 278-0563 FAX (909) 278-4887 
FAX-ON-DEMAND SYSTEM (909) 278-1225 

Write In 184 on Reader Service Card. 

MOTOROLA MIN/TOR PAGERS 
DEUVERED ON YOUR FREQUENCY AND CODE* 

Monitor ~r freaue~ or rtSDOnd to your 
lndivlduil call. EXcellent for Volunteer 
Are, Rncue ~uada, Auxiii81'Y Police, Civil 
Defense, C.A.P., or Amateur. Fr~uency 
~ea148-1~1 33-37,45-15Qz 4~70, or 
5()0:512 Mhz., .. ngle code. uual code 
option available af extra cost. Umited 
auppllea, excellent oondltion. Supplied 
r~ for service with batteries and 
charger. Amp/charger available at 
$35.00. Warri[lty 90 days parts 30 days 
labor. Fax ordert to 708.848.0230 

$149 

(708) MDM Radio, Ltd. 
lllll!!iii1 7112 W Roosevelt Rd. ~ 848-4210 ~ Oak Park, II. 60304 A 

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 GO 
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· 
terns 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 Master 
lnde Adwt S•l•ction Guid• 
Di- Teda Function lnd•x 

Digital !o3 i2 Digital S ign~l Proc 
_ _ Mic;roproeessor 

Micro De,,.lopment 

$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-Lifetlme 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:MATH 
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 PCIXT/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. Call1·800·848·6974 
for free catalog. 

REPAIR SOLUTIONS. More than 15,000 
VALUABLE, TIME SAVING, MONEY 
MAKING REPAIRS for servicing TVs, 
VCRs, CAMCORDERSs & 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 NN 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. 



The One-Stop Source lor Cable Parts,-Tools I Accessories 
Announcing the Century-great performance at an incredible price! 

Century The New Century converter offers o number of powerful features: 

• porentol control 
• switched AC outlet 

• favorite channel memory 
• batteries included 

• sleep timer • jumper cable included 
• remote control included • illustroted user manual 
• outo/monuol fine-tune • LED display 

please place your orders soon-demand for the Century is high! l~troductory Offer! ~or .o limited 41$. 
time only, 1 {}jot pnce IS only: 1 

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

Panasonic TZPC 145 Converter 
SA 85 11·300 Converter 
Units sold with wireless remote control & batteries 
Features include: parental control (Panasonic only), lost 
chonnel recoil, favorite channel memory, sleep timer, 
chonnel 2 or 3 ovoiloble. 
In quantities of 1 0 or more, $65 

Also: Ponosonic TZ -PC 17 5 Series Converter w /volume. 
Topcases for Ponasonic, SA and Jerrold (all models) olso 
available. Coli for pricing and availability. 

Paeasonk TZPC 145 $65 
channel 2 or 3; I 0-lot prices 

SA8511 channel 3 $65 

Capacitor 

1uF- 50V 
100uF- 50V 
100uF -63V 
1000uF- 16V 
1ooouF -sov 
.22uF- 50V 
2.2uF-50 V 
2200uF- 16V 
600uF -50V 

Cost Capacitor Cost 

. 3 .• 3UF- 50 .06 
33uf- 35V .06 
33uF50V .07 
330uF- 50V .14 
330uF -63V .14 
4.7uF- 50V .07 
47uF -50V .08 
47uF- 63V .08 
470uF -50V .19 

Security Bits (1 0-lot) Novaplex Converters (1 0-lot) Remotes (1 0-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. 9 5 
SA T -20 3.95 
Magnetic bit driver 4.7 5 

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 R1 000 Universal Remote 
6-in-1 for TV, Cable, Satellne, VCR, Audio & More $11 . 50 
Jerrold-compatible 40014501550 5.75 

CFT 2000 7.50 
Scientific Atlanta-compatible 

075 I 175 
475 with volume control 
8600 with on-screen display 

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

1201140 
170 with volume control 

Pioneer-compatible for 81 I 82 
Tocom-compatible (all models) 

Dozens of other items in stock! 
Panasonic-compaHble topcases with lenses • from $7.25 

Call for quantity discounts! 
Kester Solder 44 Coresize from $8.45/roll 

SA-compatible cases from 5.55 Jumper cables (1, 3 & 6ft.) from .60 
Toggle switches from .7 5 Jerrold-compatible bezels from . 95 
Batteries (9V, M, AM & more) 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 Bam-Bpm PST 800-844-8882 
Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352 
FAX: 818/504-6522 COD, MasterCard, Visa, Credit Terms 

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

T0100MHz 
TB<544050MHz4-TraceOscilloscopeSystem, w/(2)!:MS, 5842 .... $650.00 
TB< 5A13N Differential Comparator... ... ................... . ... $300.00 
TB< 5A 18N 2 MHz Dual Trace Amplifier ....................................... ...... $125.00 
TB< 5A 19N 2 MHz Differential Amplifoer ....................................... ..... .. $175.00 
TEK5810N 2MHzTime Base/Amplifier ................................ ............ $100.00 
TEK7A13100MHzDifferential Comparator Amp., LED display ......... $400.00 
TEK 7A18 75MHz Dual TraceAmplifoer .. .. .......................................... $100.00 
TB< 7A22 1 MHz High CMRR Differential Amplifier ........ ...... ... ... ..... ... $400.00 
TB< 7B53A 100 MHz Dual Tome Base ... ... ....... ... ..... . ...... ....... $200.00 
TB< Rn04100 MHz Quad Trace ...... .............................. ... .. .. . ......... . $600.00 

Rack O'scope System, w/(2)7A26. 7853A 
TB< SC502 15 MHz Dual Trace Oscilloscope plug-in, TM500 series .. $375.00 

ABOVE100MHz 
TEK 71041 GHz Oscilloscope, wf7A29, 7A29-04, 7B10, 7815 ........ $5,000.00 
TEK 7904 500 MHz 4-slot frame ... ........................ ............................... $500.00 
TB<7904 500MHzSystem, with7A24, 7A26, 7892A .................... $1,100.00 
TEK7904 500MHzSystem. with7A24, 7A26, 7880, 7885 ... .. .. ...... $1,100.00 
TB< 7A24 400 MHz Dual Trace Amplifier .... ... ..................................... $450.00 
TB< 7A26 200 MHz Dual Trace Amplifier ..... .... ...... ......... .. .................. $250.00 
TB< 7A29 1 GHz Single Channel Amplifier ........ .. ............ .... .. ... .... .... $850.00 
TEK7810 1 GHzTimeBase ............................................ ......... ..... ..... $500.00 
TEK 78151 GHz Delaying Time Base ................................. ... .. .... ... .... $600.00 
TB< 7880 400 MHz Delayed Time Base ..... .. ... .. .. ...... .... ... ................... $200.00 
TEK 7885 400 MHz Delta Oelaying Time Base ...... .. . ............... .. $250.00 
TB< 7887 400 MHz Time Base, with pretrigger acquire clock (7854) .. $250.00 
TB< 7892A 500 MHz Dual Time Base ................................................. $450.00 

STORAGE 
TB< 5441 50 MHz 4-Trace Oscilloscope System, w/(2)!:MS, 5842 ... .. $850.00 
TB< SC50310MHz Dual Trace ................................ .. ................... ... $700.00 

Storage Oscilloscope, TM500 series 

DIGrrAL 
TEK220120MHzAnalog&Dig~aiOscilloscope, 20MS/s ..... ...... .. $1,300.00 
TB< 468100 MHz Analog /10 MS/s Digital Oscilloscope ................ $1 ,500.00 
TB< 70201R7003 Programmable ..................... .. .. ............ ............... $1,300.00 

Digitizerwlframe,10MHz 1·shat70MHz rep 

SAMPUNG 
TEK 7854 400 MHz Waveform Processing frame, GPIB ... ... ........... . $1,500.00 
TEK 7511 Sampling Un~ ..................... .... ............ ................................ $450.00 
TEK 7S141 GHz Dual Channel Sampling Un~ ... ... ..... ..... ................... $700.00 
TEK 7T11 Sampling s-p UnL .. ... ................. .. . ............ $950.00 
TEK R7603 1 GHz Dual Trace Sampling system, .....r7S14 .. ... ... .......... $750.00 

CAUBRAnON 
TEK SG503l.evelled Sine Wave Generator, ..... ....... ... ........ ... ...... ........ $850.00 

0.25-250MHz. TM500 series 
TEKTG501 Time Mark Generator, 1nS-5S, TM500series ................... $750.00 

WAVEFORM GENERATORS 

FUNCTION 
HP3310A5MHzFunctionGenerator .. ...... .... ............................ ........... $325.00 
HP3310B 5 MHz Function Generator, monocycle & bum operation .... $425.00 
SYNTESTSI·102TTLCiock .... .... ....................... .. ................ .. ..... ... .... $150.00 

Synthesizer, 0.1 Hz-16MHz, 6decade resol. 
TEK 00501 Digital Delay & Burst Gen., for function & pulse gen's ...... $375.00 
TEK FG502 11 MHz Function Generator, TM500 series ....................... $325.00 
TEK FG504 40 MHz Function Generator, TM500 series ...................... $875.00 
TEK RG501 Ramp Generator, TM500 series .... .......... ............... .......... $225.00 
WAVETEK 132 2 MHz VCG I Noise Generator ................... .... .... ......... $600.00 
WAVETEK 135 2 MHz Lin/Log ........ ..... ...... ............. ......... ....... ........... $275.00 

SNeep/Function Generator, tone burst 
WAVETEK 148 20 MHz Function Generator, AM/FMIPM modulation ... $700.00 
WAVETEK 166 50 MHz Pulse/Function Generator ... ... .... ................ $1,250.00 

PULSE 
HP214B 10MHz Pulse Generator, 50V/500hms, auto duty cycle .. $2 250.00 
HP8004A 10 MHz Pulse Generator, double pulse & afset ................... S250.00 
HP80058 20 MHz Dual Output Pulse Generator ................ .................. $400.00 
HP8012B50MHzPulseGenerator ..... ................ . $600.00 
HP8080A/81A/82A/83A300MHzWordGenerator ... ... ... ..................... $900.00 
HP8080A191AI92AI2x93A 1 GHz Dual Channel Pulse Generator .... $1,650.00 

~:=~~~~\!~~~~~~~~~~~.~.E!"~~r :::::.~~~:~ 
HP8082A 250 MHz Dual Output Pulse Generator $1,400.00 
PHIUPS PM57858 125MHz ..... . ........... $1,100.00 

Dual Output Pulse Gen., burst mode, 1 nS Tr 
TEK PG501 50 MHz Pulse Generator, TM500 series ............ .... .. ......... $300.00 
TEK PG502 250 MHz Pulse Generator, Tr< 1 nS, TM500 series ....... ... .. $700.00 
TEK PG505 100kHz Pulse Generator, B<N, TM500 series ............ ...... $275.00 
WAVETEK80150MHz Pulse Generator .... ......................... .... .... ........ $550.00 

PROGRAMMABLE 
HP8165A Programmable Signal Source, 1 mHz-50 MHz ................ $2,600.00 
TEKAWG5105ArbitraryWaveform Generator, 50MS/s, 12 bits .. .. . $3,000.00 
TEKAWG5105-<lpt.02~ry ........... ......... . ... ... ...... ... .... $4,250.00 

Waveform Generator, dual channel option 
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WE BUY AND SELL 
Inquiries 303-438-9662 • Fax 303-438-9685 

Orders only 800-538-1493 

530 Compton St., Unit #C, Broomfield, Colorado 80020 

TB< PFG5505 Programmable 12 MHz PuiS&'!' unction Generator ... $1,275.00 
WAVETEK 278-opt.02 12 MHz Programmable ........... .. ......... .. ..... ... $1,500.00 

Synthesized Function Gen., GPIB 

VOLTAGE & CURRENT 

VOL7JIIETERS 
HP3457A 7·112 dig~\A:l~meter ..... ............. .............. .................. $2,000.00 
KBTHLEY 181 ~1/2digitNanovoltmeter, 10nVsensitivity, GPIB ... $1 500.00 
SOLARTRON71505-1/2 / ~1/2 dig~Mu~imeter, GPIB .. .................... SS50.00 
TEK 1».1511~pt.02 4·112 Digit DMM, ......... . ...... .... ... ............ ... ....... $395.00 

w/P6602 Temp. Probe: TM500 (NEW/BOXED) 

CAUBRAnON 
FLUKE 343A DC \A:lltage Calibrator, ...........••................................ $1 ,375.00 

0-1100 V: 7 decades, 20 ppm ace. 
FLUKE 752A DC Reference Divider ........ ....••.............................. .... $2,500.00 
VALHAUA2703ACVoltageCalibrator, ......................................... $2,200.00 

0-1200VRMS, 10 Hz·100 kHz 

VOLTAGE SOURCES 
HP6114APrecision Dual Range Pcwer Supply, ................................. $875.00 

20V2A/40V1A 
HP6115A Precision Dual Range Pcwer Supply, .................................. $875.00 

50V0.8A/100V0.4A 

CURRENTMETERS&SOURCES 
HP428B DC Clip-on Milliameter, 1 mA-10A f.& ....... . ............... ........ .. $350.00 
HP61nCDC Current Source, to5011, 500mA .... . .............. .... ... . $600.00 
HP6181C DC Current Source, to 100V, 250 mA ............ .... ..... .. ....... .. . $675.00 
HP6186C DC Current Source, to 30011, 1 OOmA ... .. .............................. $750.00 
KEITHLEY 224 Programmable Current Source, .............................. $1,400.00 

5nA-101 rnA, GPIBoption 
KBTHLEY 225 Current Source, 1 nA-99.9 rnA, .. 

10-100V compliance 
KBTHLEY 642 Bectrometer .... .. . . ..................... . 
LEEDS & NORTHRUP 4300 Precision ... ..................... . . 

Current Shunts, 15-SOOAmp 

OHOOOO $450.00 

:::::::::::: .. ~~:~ 
TEK CHi High Current Transformer for P6021/A6302, to 1000A ........ $650.00 

IMPEDANCE & COMPONENT TEST 

LCR 
BALLANTINE 3205A 4 dig~ Micro-Ohmmeter ... .. . .................... $875.00 
BOONTON 62AD 1 MHz Inductance Meter, 2·2000 uH ... .................... $700.00 
BOONTON nBD 1 MHz Dig~al Capac~ nee Meter, 2·2000 pF ...... .... $700.00 
E.S.I. 2961/4-1/2 DiglLCRBridge, 120Hz & 1kHz ... ........................ $850.00 
GR 1666 DC Resistance Bridge, 1 micro-ohm ·100 kilohms . .... ... $1,000.00 
GR 1689-M RLC Digibridge ............................................................ $2,500.00 
HP432M.001 Mill iohmeter, 0.001 ·1 00 ohms f.s., battery option ...... $1,350.00 
HP432SA High Resistance Meter, ...... .... ..... . ................................ $1,350.00 

500Kohm-2x10E16ohm, 10-100011 
HP4342AQ Meter, 22 kHz·70MHz, 0=5-1000 ......... ...................... $2,250.00 
MEGUROMQ..171 VHFQMeter, 20-230MHz, .................... $1,100.00 

0= 10-500, freq. readout 1 00 Hz 

STANDARDS 
E.S.I. RS-925 9-0ecade Resistor, 0.01 ohm-1 .2 Megohm ............... $2,000.00 
E.S.I. SR1010 Resistance Transfer Standards, 1 ohm-1 00 K/step ....... $800.00 
FLUKE 545M Programmable Resistance Standard, 2 & 4 wire ...... $2 750.00 
GR 1409-SERIES Standard Mica Capacitors, 0.05% accuracy ........... . S150.00 
GR 1432-N 5-0ecade Resistor, to 11,111 ohms, 0.1 ohm res .............. $275.00 
GR 1432-U 4-Decade Resistor, 0-111.10 ohms, 0.01 ohm resolution ... $175.00 
GR 1433-X~Decade Resistor, to 111, 111.0ohms, 0.1 ohm res ......... . $550.00 
HP16470B Stable Inductors, set ct 4 ...... ..................................... ..... $500.00 
LEEDS & NORTHRUP 4220-SERIES Miliohm Standards ....... ...... ..... $650.00 

CURVE TRACERS 
TEK 5nD1/177 Storage Curve Tracer, with standard test fixture ..... $2 250.00 
TEK 7CT1 N Curve Tracer, to 0.5W, 7000 series .................................. S500.00 

TDR 
TB< 1502-opt04 Time Oomain Reflectometer, . 

0-2,000 feet, chart recorder 
TEK 1503-opt 04 Time Oomain Reflectometer, ........... . 

0-50,000 feet, chart recorder 

POWER SUPPLIES 

SINGLE OUTPUT 
GLASSMAN PSIEG.QSROO 5kV CV/CL Power Supply, to 6mA 
HP6002A.001 Programmable Power Supply, 

0-50,000 feet, chart recorder 

. $2,250.00 

.... $2,000.00 

$500.00 
........ $875.00 

HP6023AAutoranging Pcwer Supply, to20V /'JIJA/240 Watts ..... $1 ,150.00 
HP6038AAutoranging Power Supply, . . ... .. .... . .. $1,750.00 

O-OOV /0-10A/240W, HPIB 
HP6200BDual RangePcwer Supply, 'JIJV at 1 A/60 V at0.5 A ......... $250.00 
HP6207B 100V at 200 mACV/CC Pcwer Supply .. .. . .............. ... $300.00 
HP62598-026 10\1 at 50A CV/CC Pcwer Supply .. . ............ $500.00 
HP6260B.{)271 OV at 1 OOA CV/CC Power Supply ............................... $675.00 
HP6261 8-027 20V at 50 A CV/CC Power Supply ............ $675.00 
HP6263B20Vat10ACV/CCPowerSupply ..... . .... ....... ..... $400.00 

Write In 187 on Reeder Service Cerd. 

HP62648-01120Vat20ACV/CC ... . .......... ..... ..... . ............................ $500.00 
Power Supply, w/overvoltage crowbar 

HP6266B 4(}11 at 5A CV/CC Pcwer Supply ......................................... $400.00 
HP6267B40Vat 10ACV/CC Power Supply ....... . ...... ...... $550.00 
HP6268B 40 Vat 30A CV/CC Power Supply .. . . ......................... $850.00 
HP6289A40Vat 1.5ACV/CC PcwerSupply ...................... ..... .. .. .... $250.00 
HP6296A sew at 3A CV/CC Pcwer Supply ......................................... $400.00 
HP6299A 100 Vat 750 mA CV/CC Power Supply ...... .. .... .... . $250.00 
HP6384A4.0-5.5 Vat SA CV/CL Power Supply ................................ $175.00 
HP6438B sew at 5A CV/CC Power Supply .. . . . . .......... ........ $375.00 
KEPCO JQE..J6.15M 36Vat 15ACV/CC Power Supply ........ $375.00 

MULnPLE OUTPUT 
HP6253A Dual 0~ 20 V 3 A CV/CC Power Supply .. . . ..... $500.00 
HP6255A Dual Output 40 V 1.5 A CV/CC Power Supply .................... $500.00 

MISCELLANEOUS 
ACME PS2L-1000 Programmable Load, to 75V /150A/1 000 Watts ... $450.00 
ELGAR 121B/401VACPowerSource, z ...................... . ........ $650.00 

0-135\/, 120W, 45 Hz-10 kH 
HP59501A HPIB Isolated !lAC/Power Supply Programmer .. ......... ..... $175.00 
HP6827A Bipolar Power Supply/Amplifier, to 100V, 500 rnA ...... .... ..... $800.00 
KEPCO BOP 36-5M Bipolar Op Amp/Power Supply, to 36 V, 5A ........ $550.00 
·KJKUSUIPLZ-72W Programmable Load, 4-110V, 0-12A, 70W max .. $200.00 

TIME & FREQUENCY 

UNIVERSAL COUNTERS 
HP5314A 100 MHz/100 nS Universal Counter .... . ...... ..... ..... .. ..... .. $225.00 
HP5315A 100 MHz/100 nS Reciprocal Counter, high res. audio ......... $550.00 
HP5315A.001100MHzl100nSUniversaiCounter, TCXOreference .. $650.00 
HP5316A 100 MHz/100 nS Universal Counter, HPIB ......................... $750.00 
HP5316A~ 100 MHz/100 nS Universal Counter, ......... ............... $1,000.00 

HPIB, 1.0GHzC-chan. 
HP5370B-001 100 MHz Univ. Time Int. Counter, .. .. ........................ $2,250.00 

20 pS single sho!DCXO 
HPE1420A..Q10,030VXI card 200 MHz/2 nS Univ. .. . ...... $1,500.00 

Counter,TCX0&2.5GHzC-ch 
RACAL·IlANA 1992..Q4E,55 100 MHz/10 nS Univ . ......... ... .. ................ $950.00 

Counter, 1.3GHzC-ch., DCXO, GPIB 
TB< 7015 225 MHz Universal CounterfTimer, 7000 series ... ...... ......... $275.00 
TB< DC5004 Programmable 100MHzl100nS ................. ........... ......... $475.00 

Counter/Timer, lM5000 series 
TEK DC5CXJS.<>pt01 Programmable ........................................... ...... . $750.00 

135MHz Univ. CounterfTimer, TCXO, TM5000 
TEK DC5010 350 MHz/3.125 nS Univ. Counter, lM5000 series ...... $~200.00 
TEK DC503A 125MHz Universal CounterfTimer, TM500 series .... .. .... ~500.00 
TB< DCSCS 135 MHz High Resolution ......................... ........ . .... .. ... ... $700.00 

Universal CounterfTimer, TM500 

FREQUENCY COUNTERS 
BP 545-opt05,0818 GHz Frequency Counter, DCXO and GPIB ... $1,875.00 
FLUKEn20A~pt. 1111 .3GHzCommunications .. . .................. ... $650.00 

Counter, TCXO option 
HP5305B/5300B-001 1. 3 GHz Counter Package 

wfTCXO rei., high res. audio 
HP5340A.oo1 ,00618 GHz Frequency Counter, . 

OCXO, +39dBm ~m~r 
HP534QA..001 ,01118GHz Frequency Counter, 

OCXO reference, HPIB 
HP5342A-01 ,04,00, 11 24 GHz Frequency Counter, .. 

OCXO, DAC, and HPIB 
HP53451535515356A.OOS Pulsed/CW Frequency ..... . 

......... $450.00 

.... $1,900.00 

........... $1,900.00 

$3,900.00 

.. $3,500.00 
Counter, 0.4·18.0GHz, 75 nS pulse 

SYSTRON-OONNER 60548 24 GHz Frequency Counter ... ........... $1,875.00 
SYSTRON·DONNER 6Q54B..opt05,26 26.5 GHz ........... . .... $2,400.00 

Frequency Counter, GPIB 
TEK7014525MHzFrequencyCounter, 7000series ................ ...... $175.00 
TEKDC502550MHzFrequencyCounter, TM500series .................... $400.00 
TEK DC50480MHz Frequency Counter ... ........ ..... .... $125.00 

STANDARDS 
AUSTRON 1250A Crystal Frequency Standard, 

0.1/1 .0/5.0 MHz, AC/batt. 
HP5087A-031 Distribution Amp., ..... . 

0 .1 /1 .0/5.0 MHz x 4 channels each 

... $900.00 

........ . $1,800.00 

AUDIO & BASEBAND 

SPECTRUM ANALYERS 
HP358QA..002 Spectrum Analyzer, 5Hz-50 kHz, ... ... . . .. $1,850.00 

1 Hz res., bal. input 
HP3581AWaveAnalyzer, 15Hz-50kHz . . ................ $900.00 
HP3586C Selective Level Meter, 50 Hz-32.5 MHz, 50 & 75 ohms ... $1,750.00 
HP8556A LF Section, 20 Hz·300 kHz ... .... ... .. .... ... .... ... . ...... $500.00 
TB< 7L5-opt25i7603 Spectrum Analyzer, ......................... $2,250.00 

20 Hz·5 MHz, wltracking gen.,display 

DISTORTION ANALVZERS 
HP334A Distortion Analyzer, 5Hz~ kHz, -60 dB, auto nul~ng ...... ... $550.00 
HP33911. Distortion Analyzer, bui~·in low distortion osc .................... $2,400.00 
TB< OA4084 Programmable Distortion ... .... ..... .... ... ..... .......... .. ....... $1,500.00 

Analyzer, 0.0025% THO, wlframe 



90 DAY WARRANTY PARTS AND LABOR • 10 DAY INSPECTION 

TEST EQUIPMENT WANTED CALL OR FAX LIST • OPEN ACCOUNTS • 
RMS VOLTMETERS 
FLUKE8920ATrueRMSVo~meter, 180uV-700V, 10Hz-20MHz ..... $700.00 
HP3400ARMSVo~meter, 10Hz-10MHz .......................................... $250.00 
HP400FLACVoltmeter, 100uV-300Vf.s., 20Hz-4MHz ................... $200.00 

OSCILLATORS 
FLUKE 6011ASynthesized Signal Gen., .............................. .... ....... $1,200.00 

10Hz-11 MHz, 10Hz res. 
HP200A Sine/Square wave Generator, ................................ ... .. ......... $225.00 

4 Hz-2 MHz, 5 VRMS max. 
HP3335A Synthesizer/Level Generator, 200 Hz-80 MHz ................. $3.l~50.00 
HP4204A Synthestzer, 10 Hz-1 MHz, 1 mV-30 V /600 Ohms ...... .. ...... ~50.00 
HP652A Test Oscillator, 10Hz-10MHz ...................... ...... .. ............... $300.00 
ROCKLAND5100Synthesizer, 1 mHz-1 .999999999MHz ......... . .... $400.00 

FILTERS, MISCELLANEOUS 
KROHN-HITE 3202 Dual High-Pass/Low-Pass .... .. 

Fi~er, 20 Hz-2 MHz, 24 dB/oct 
KROHN-HITE 3342 Dual HP/LP Fi~er, 

0.001 Hz-99.9kHz, 48dBioctave 
KROHN-HITE 3343 Dual HP/LP Fi~er, .................. .. 

0.01 Hz-99.9 kHz, 48 dB/octave 

........... $600.00 

P.AR. 189 Fi~er/Ampllier, 0.1 Hz-110 kHz, variable Q & gain ............. $400.00 
TEKAM502 Differential Amplifier, 0.1 Hz-1 MHz, TM500 series .......... $575.00 
WAVETEK/ROCKLAND 752A-002 Dual Low Pass ............ .............. $1,100.00 

Fi~er. 1Hz-100kHz, 115dB/octave, GPIB 

RF & MICROWAVE 

SPECTRUM ANALVZERS 
HP11517A/18A/1SA/20AHarmonicMixer, ......... ................................ . $700.00 

12.4-40.0GHz, for8555A, 8565A 
HP11970UWR19HarmonicMixer, 40-EiOGHz .... .. ....... ....... .. .......... $1,400.00 
HP5371AModulation Domain Analyzer, 125 mHz-500 MHz ............ $5.l~OO.OO 
HP8406ACombGenerator, 1/10'100MHz increments, to5GHz .... .... ~50.00 
HP8443A Tracking Generator, 0. 1-110 MHz, LED display ................... $700.00 
HP8444A Tracking Generator, 0.1-1300MHz, for8554B .................... $800.00 
HP8444M)59 Tracking Generator, 0.5-1500 MHz, .......................... $1,500.00 

for 8554,8568,etc. 

~~:~~~=::~--~~~~~.:·.:::··::·:::·:·::::·:::::: _ ::: . :::::.:·::::_·: i:5 
HP8554B/8552BI141TSpectrumAnalyzer, ..................................... $2,000.00 

100kHz-1250MHz, 100Hz resolution 
HP8555ARF Section, 0.01-18GHz ..... ...... ..... ..... ...... ... ... .. .................. $950.00 
HP8555A/8552B/141 T Spectrum Analyzer ... .. .. ....... ........................ $2,250.00 

System, 10MHz-18GHz, 100Hz res. 
HP8558BI181TRSpectrumAnalyzer, 0.1-1500MHz, ...................... $2,250.00 

1 kHz res., w/display 
HP8559A/181TRSpectrumAnalyzer, 0.01-21 GHz, ........................ $4,500.00 

1 kHz res., w/display 
TEK496PSpectrumAnalyzer, 1 kHz-1 .8GHz,.. .. ................. $5,500.00 

30Hz res., GPIB 
TEK7L1817603SpectrumAnalyzer, 1.5-18.0GHz, .......................... $3,400.00 

30Hz res., w/display 
TEK TR503Tracking Generator, 0.1-1800MHz, for492/4/516 ......... $1,750.00 

NETWORKANALVZERS 
HP1166SBModulator, 0.15-18.0GHz, forusewith87551617 ................ $375.00 
HP8407A/8412A/8601ANetworkAnalyzer, .... .... .. ...... ..................... $1,250.00 

100kHz-110MHz, with sweep generator 
HP85020ADirectional Bridge, 0.01-4.3GHz, ................ .... .......... ........ $750.00 

N(f), for 87551617 
HP85021A Directional Bridge, 0.01-18.0 GHz, ............................... $1,200.00 

APC7, for875516/7 
HP85021C Directional Bridge, 0.01-18.0GHz, N(f), ........ .. ...... ........ $1,200.00 

for 875516/7 
HP850500 APC7 Calibration Kit, for 8510 series ...... .... .... .... .. .... .... $1,100.00 
HP8755C/11666A-021181TScalarNetworkAn. w/dir. bridge, .... .. .. . $1,750.00 

10MHz-18GHz&frame 
NARDA 70C1JAI7202f720 Microwave .. .. .. ........ .... .... .. .. ................ ... $1,950.00 

Multimeter System: scalar analysis 0. 1-18 G Hz 
WILTRON 56013x-7S50Scalar Network Analyzer, .. .... .................... $2,000.00 

1M3 detectors, 0.01-18.5GHz 
WILTRON 5601 560-98K50Scalar Network Analyzer, ..................... $2,950.00 

w/V&OVRAutotester 0.01-40 GHz 

SIGNAL GENERATORS 
BOONTON 1020 Synthesized Signal Gen., .. ...... .. .. ................. $1,850.00 

0.15-540MHz, GPIB 
BOONTON 1 02C Signal Generator, 0.45-520 MHz, AM, FM ............... $850.00 
COMSTRON FS-2000-4 Synthesizer, ............ ... ...... ....................... $15,000.00 

10 MHz-4 GHz, 1 uS speed, -140 dBc noise 
FLUKE 6060A/AN Synthesized Signal Gen .. ... 

10kHz-520MHz, 10Hzres,GPIB 
GIGATRONICS 875186 Levelled Muftiplier, .... ...... .... .. .. 

26.5-40.0& 50.0-75.0 GHz outputs 

.......... .. $2,000.00 

...... .. . $8,000.00 

HP8510CWFrequencyMult., ....................................... $4,250.00 
10-15GHz in /50-75GHz out>O dBm 

HP8614ASignal Generator, 0.8-2.4 GHz, AM, FM, Pulse .. .. .. ... .......... $550.00 
HP8654ASignaiGenerator, 10-520MHz, .................... .......... .......... $650.00 

metered AMI unmetered FM 
HP86601ARF Plu!}-in, 10kHz-110MHz, for8660 series ........ .. .. .. .. .... $650.00 
HP8660C/86602B186633B Synthesized Signal Generator, .............. $2,750.00 

1-1300MHz,AM, FM, HPIB 
HP8660C/86603A-002134ASynthesizedSig. Gen., .............. .. ...... .. $4,500.00 

1-2600MHz, phase mod. to 10MHz 
HP8683B Signal Generator, 2.3-6.5 GHz, AM, WBFM, Pulse .. .. .. .. $5,000.00 
HP8684BSignaiGenerator, 5.4-12.5GHz,AM, WBFM, Pulse ..... .. $5,000.00 
ROHDE & SCHWARTZ SMK Signal Gen., .. ...... ....... .. ...... .. .... .. ...... $1,750.00 

10Hz-140MHz, -130dBc/20 kHz phase noise 

WILTRON 67 42A Synthesizer/9.veep Generator, ........................... $9,000.00 
18.0-26.5& 26.5-40.0 GHz 

SWEEP GENERATORS 
EIP 928-<lpt.9201 &.veep Gen., 1.0-18.6GHz, ................................. $4,000.00 

step atten.,po.ver sweep, GPIB 
HP8601AGeneratorf&.veeper, 0.1 -110 MHz, +20 dBm levelled ...... .... $500.00 
HP8620C &.wep Oscillator Frame ................................................... .. . $550.00 
HP8620C-011 Sweep Oscillator Frame, HPIB programmable ............. $675.00 
HP8621 OA RF Plug-In, 3-350 MHz, + 13 dBm levelled .. ....................... $450.00 
HP86220A RF Plu!}-in, 10-1300 MHz, +10 dBm levelled .... ........ $850.00 
HP86222ARF Plu!}-ln, 0.01 -2.4 GHz, +13dBm levelled ............ .. ... $1,400.00 
HP86222A-002RFPiug~n. 10-2400MHz,. .. ........... $1,750.00 

70 dB step attenuator 
HP86222B-002 RF Plug-In, 10-2400MHz, ...................................... $1,950.00 

crystal markers, 0-70 dB atten 
HP86235ARF Plug-in, 1.7-4.3GHz, +16dBmunlevelled ................ .. . $600.00 
HP86240A RF Plug-in, 2.0-8.4 GHz, +16 dBm unlev~Ued ........... .. .. .. .. $950.00 
HP86241A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled ................ .. $500.00 
HP862420-004,008 RF Plug-In, 5.9-9.0 GHz, + 10 dBm levelled ......... $500.00 
HP86260ARF Plug-in, 12.0-18.0GHz, +10dBm unlevelled ..... $1,000.00 
HP86290A RF Plug-in, 2.0-18.0 GHz, + 7 dBm levelled .... .. ............ . $1,750.00 
HP86290B RF Plu!}-ln, 2.0-18.6GHz, +10 dBm levelled .. .... .. .. .... $2,000.00 
WAVETEK 1067 &.veep Generator, .... .... .. .... ........ .. .... ........ .. $500.00 

1-400 MHz, +10 dBm, 75 ohms 
WAVETEK 2001 &.veep Generator, .. ... ....... .. ..... .... .. $850.00 

1-1400 MHz in three overlapping bands 
WAVETEK 954 SignaVSNeep Generator, ............ .. .. $2,000.00 

3.7-7.6GHz, +7dBm unlevelled 
WAVETEK 962 Sweep Generator, 1.0-4.0 GHz, . .. .... .... .... .. ......... $2,500.00 

markers, +12dBm unMd 
WAVETEKIMARCONI8910 Programmable .................... ...... .. .. .... . $5,500.00 

&.veep Generator, 2-20GHz, +10dBm, GPIB 

POWER METERS 
BOONTON 42B/41-4BAnalog Power Meter, ..... .. ........................ $475.00 

with 1 MHz-12.4GHz sensor 
BOONTON 42B/41-4EAnalog Power Meter, .. .. .. .. ... .. .. $650.00 

w~h 1 MHz-18 GHz sensor 
BOONTON 42B/42A-S3Analog Pa.o.er Meter, .................. . .... $375.00 

with 1 MHz-8.4 GHz N(f) sensor 
GENERAL MICROWAVE 47614240A Power Meter & Sensor, ............. $375.00 

0.01-18GHz, -35to+10dBm 
HP11683A Range Calibrator, for HP 43516/7/8 ...... .. ............ $750.00 
HP432A/478APowerMeter, 0.01 -10GHz,. ............ .. ............ $375.00 

-20dBmto+10dBm F.S 
HP432CPowerMeter, 10uW-10mW, .... .................... ... .. .. .. .. $325.00 

autoranging, digital display 
HP435A/8481APowerMeter, 10MHz-18GHz,-30to+20dBm ..... $1,000.00 
HP435A/8482APa.verMeter,0.1·4200MHz, -30to+20dBm .... . ... $1,000.00 
HP435A/8482H Power Meter, 0.1-4200MHz, -15to+34dBm ......... $1,150.00 

~:~~~t~';;";m'::rM:~~~1~ .~~~· ~~~t~-~~~-~~-~ ::::: :: .. S.~:gg 
18.0-26.5GHz, for432 series 

HPQ8486A Power Sensor, 33.0-50.0 GHz, WR22waveguide ......... S'l.z~-00 
HPR48&. WR28 Thermistor Mourt, 26.5-40.0 GHz, for 432 series ..... ~0.00 
WAVETEK1034APort:ableAnalogPowerMeter, 1 MHz-18GHz ........ $375.00 

RF MILUVOLTMETERS 
BOONTON 9200A-01 RF Millivoltmeter, 10 kHz-1 .2 GHz, GPIB .......... $950.00 
MILUVAC MV-n3BBRS RF Millivoftmeter, ................................. $375.00 

10 kHz-1 .2 GHz, 1 mV-30V 
RACAL 9303 TRMS level Meter, ................................. $875.00 

10 kHz-2 GHz, -77 to +23 dBm, GPIB 

AMPUFIERS, MISCELLANEOUS 
AIL TECH 7616NoiseSource, 1.0-12.4GHz, N(m), 15dBENR .......... $375.00 
AILTECH7618ENoiseSource, ............................... .. ... .. ..................... $675.00 

10MHz-18GHz,SMA(m), 15dBENR 
BOONTON82ADFMIAMModulationMeter, 10-1300MHz ........... .. $1,000.00 
ENISOOLAmplifier, 24dB, 0.8-1020MHz, 150mW ........ .............. .. .... $450.00 
ENIA150Amplifier, 55 dB, 0.3-35.0MHz, 150watts ....................... $2,000.00 
ENIA300Amplifier, 55 dB, 0.3-35.0MHz, 300watts ....................... $3,500.00 
HP11715AModulation Source ......... .... ...... .... .. ........ ........................ $1,250.00 
HP8447F-H64 Dual Amp., 9 kHz-50 MHz/28 dBG .. ............ ........ .. .. $1,100.00 

&0.1-1300MHz/25dBG 
LOGIMETRICSA30Q'L TWT Amplifier, ........................ ............... ... $2,200.00 

20 Walls, 1.0-2.0 GHz, gain >30 dB 
M.P.O. L.AB2-1020-2AAmplifier, 34dB, 1.0-2.0GHz, 2watts .. .... .. S'l.zOOO.OO 
M.P.O. L.AB2-110-1EAmplifoer, 30dB, 100-1000MHz, 1 watt ............. ~700.00 
M.P.O. L.AB2-714-3AAmplifier, 34dB,0.7-1 .4GHz, 3watts ........... $1,000.00 
MAURYMICROWAVEMT7118ACryogenic .... .. .. .. ...... ...... .... .. . $750.00 

Noise Source, liquid nitrogen, DC-18GHzAPC7 
MICROWAVE SEMI.CORP. MC5112 Noise Source, .. ........... .... .. . .... .. . $325.00 

25.5dBENR, 1.0-12.4GHz, N(m), +28VDC 

COAXIAL & WAVEGUIDE 

ANZACMOC-171 Mixer, RF/L0=4-18GHz, ....................................... $135.00 
LO + 7 dBm, IF=DC-4 GHz, SMA 

FXRIMICROLABU164AFWR28DirectReading ........................ .. . $1,000.00 
Altenuator, 0-50 dB, 26.5-40.0 GHz 

GR 874-lTL Constant Impedance ............ . ...... $450.00 
Trombone Line, 0-44 em, DC-2 GHz 

GR 900-LB Precision Slotted Line, 0.3-8.5 GHz, HO ....... 0 .... 00 $450.00 
500hms0.1% tel. 

GR 900-Q GR900 14mm lnterseriesAdapters ..................................... $125.00 
HP11691DDirectionaiCoupler,22dB, 2-18GHz .... .......... .............. .... $500.00 
HP116920 Dual Directional Coupler, 22dB, 2-18GHz .................... .... $900.00 
HP333300 Detector, 0.01-33.0GHz, APC3.5(m)/SMC(f) ...... .. .... ........ $275.00 
HP7640Dual Directional Coupler, 20dB, 215-450MHz .......... .. ........ .. $150.00 
HP7670 Dual Directional Coupler, 20 dB, 1.9-4.1 GHz ........ .. .............. $150.00 

Write In 167 on Reader Service Card. 

HP778D-011 Dual Directional Coupler, 20 dB, 100-2000 MHz ............. $400.00 
HP7790Directiona1Coupler, 20dB, 1.7-12.4GHz .. .... ........................ $375.00 
HP8472ACrystal Detector, 10MHz-18GHz, neg. pol. , SMA(m) ....... .. $150.00 
HP84950 Step Attenuator, 0-70 dB, DC-26.5 GHz, APC3.5(fll) ........... $550.00 
HP8497K-004 Programmable Altenuator, .. .. ................. .... ................. $600.00 

0-90 dB, DC-26.5 GHz, APC3.5 
HP9:&.Coaxial Sliding Load, 1.8-18.0GHz, . .................... .. .. .... $300.00 

APC7/N(m)/N(f) 
HP909C-013 Precision Termination, DC-2 GHz, .................... .. .. ...... .. $150.00 

SWR<1 .01, N(f) 
HPK532A WR42 Frequency Meter, 18.0-26.5 GHz ...... .. .. .. ...... $500.00 
HPK7520 WR42 Directional Coupler, 20 dB, ....... $400.00 

18.0-26.5GHz 

~:~~~~~ ~::n~~~=::· ~:~;ggg~ ::: ::: :: :::::::::: ::. ~~~:gg 
HPR752C WR28 Directional Coupler, .. .. .. . .. ............. $500.00 

10dB, 26.5-40.0GHz 
HUGHES 45111 H-2000 WR28 Isolator, 25 dB, 26.5-40.0 GHz $450.00 
HUGHES 45321 H-2306 Directional .......... .... .... . .. ........................ $400.00 

Coupler, 6dB, 26.5-40.0GHz 
KRYTAR202020016 Directional Del, ...... .. .. . ..... $200.00 

2-20GHz, SMA(f/m)/SMC(f), 10 uV/uW 
MITEQ AMP-1269 Amplifier, 30 dB gain, ..... $175.00 

700-1200 MHz, 1 Watt, 21N 500mA 
NARDA2629820dBAitenuator, 150Wat1s, DC-1 GHz, N(flf) .. ......... $200.00 
NARDA 3000-SERIES Directional Couplers ....................................... $150.00 
NARDA 3000-SERIES Precision High Directivity Couplers ........ ........ $225.00 
NARDA 4000-SERIES SMA Miniature Directional Couplers ...... .. .. $75.00 
NARDA 4203-6 Directional Coupler, 6 dB, 2-18 GHz. SMA(f/f/1) ......... $225.00 
NARDA 4426-4 4-way Pa.o.er Divider, 0.5-18 GHz, SMA(f) .. .. ....... $225.00 
NARDA 5070-SERIES Precision Reflectometer Couplers ... .. ... $300.00 
NARDA 765-20 20 dB Altenuator, 50 Watts, OC-5 GHz, N(mlf) .... .. ... $125.00 
NARDA 768-3030dBAitenuator, 20watts, DC-11 GHz, N(mlf) ....... $125.00 
NARDA 792FF VariableAitenuator, 0-20 dB, 2.0-12.4 GHz $375.00 
OMNI-5PECTRA 2025-6008-20 Directional ...... .. .. .. ....... . .. $450.00 

Coupler, 20 dB, 10-40GHz, 3mm 
PASSIVEMW. RHG-1003WR281solator, .. .......................... ............. $250.00 

20dB, 26.5-40.0GHz, loss<1 dB 
PRil'HARRIS K-101F1 WR42 Prec. RotaryVaneAiten., .. .. ........ .... $1,200.00 

0-50dB, 18.0-26.5GHz 
RLCAV-70124-R Level SetAttenuator,. OH '" $75.00 

0-20dB, 7.0-12.4GHz, SMA(flf) 
TRGA510 WR28 Precision Rotary VaneAiten., .................... ..... ..... $1,000.00 

0-50dB, 26.5-40GHz 
TRG8551 WR22 Frequency Meter, 33.0-50.0GHz.. .. ................... $550.00 
TRGV551 WR15 Frequency Meter, 50.0-75.0GHz.. .. .. ...... . ...... ... $600.00 
TRGV561-20WR15Directiona1Coupler, .. ........ .. ...... .. .. .. $300.00 

20dB, 50-75GHz, 20dBdir. 
WEINSCHEL 1515Power0ivider, DC-18GHz, SMA(f/flf) ............ .. .... $125.00 
WEINSCHEL 1579 Power Divider, DC-26.5 GHz, ........ .... .. .. .. .. . $275.00 

APC3.5(f/flf) •NEW' 
WEINSCHEL 3200-1 Programmable StepAtten., 

0-127 dB, DC-2 GHz, SMA •NEW' 
WEINSCHEL 49-6-34 6 dBAttenuator, .... .. .... 

150watts, DC-8GHz, N(f/m) 
WILTRON 97SF50-1 Directional Bridge, .. 

10 MHz-18 GHz, SMA(!), 38 dB dir. 

LOGIC 

....... $200.00 

............... $250.00 

...... $1,500.00 

HP5004ASignatureAnalyzer .... .. ...... .. ............................... .. .. .... $150.00 
HP5005ASignatureMultimeter ..... .. ........ .. ........ $350.00 
HP5005B Signature Muhneter, TTLICMOSIECL, HPIB .. .. ........ .... . $750.00 
HP8170A-002 Logic Pattern Generator, . .. .. .. .. .. ........ ... .. .. .. .. .. .. .. .. .. . $1,400.00 

2 MB/s, address driver option 
TEK 1240/(2x)D2 Logic Analyzer, w/(36) 50MHz channels .. ........... $1,500.00 

· COMMUNICATIONS 
HP28687A LAN Wire TB&t Instrument for 25 pair cable .... .......... .... .. .. $750.00 
HP3551ATransmissionTestSet .. ............................... . .... ............ .. .... $750.00 
HP4935A Transmission Test Set, 20Hz-110kHz ........ .. ... .......... .... $1,675.00 
HP59401AHPIBBusAnalyzer .. .. .. ...... .............................................. $700.00 
TEK 141 OR-opt.04 NTSC Test Signal Gen. v.i 
SPG2,TSG1,TSP1,TSG3,TSG5,TSG6 ................ .... . ............... $2,750.00 
TEK 1411R-opt.04 FN. Test Gen. .... ...... ........ ................ .. ... $2,750.00 

w/SPG12,TSG11,TSP11,TSG13,TSG15,TSG16 
TEK 144 NTSC Test Signal Generator .. .. .. ... .... .... .. .. ...... .. ............ .. ...... $675.00 
TEK 147A NTSC Test Signal Generator, with noise test signal ............ $950.00 
TEK 1485R Dual Standard Waveform Mon~or, NTSC & PAL .. .... .... $1,850.00 
TEK521AFN.Vectorscopa ....... .... ..... ... ....... .... ............... ... $1,500.00 
WANDEL & GOLTERMANN RM-4 Radiolink ........ $1,750.00 

Measuring Set, 70 MHz 

MISCELLANEOUS 
FLUKE2190A/23CX:W1120A 10-Chan. Scanning .......... .. .. ... $875.00 

Thermometer, types J,K, T,R,C, GPIB 
FLUKE 2190A/Y20031Y2001 Temperature Calibration System ............ $950.00 
HP59307AHPIBVHF&Mtch ......... ....... ...... ..... ....... .. ... .. ............ ....... .. $200.00 
PAR. 5205-94,95,96,98lock-lnAmp, .... .... ........ .. .... $2,750.00 

20Hz-20kHz, int esc., lil'VIog, GPIB 
P A.R. 5206 Two-Phase Lock-In Amplifier, 2 Hz-200 kHz .. ............... $3JOOO.OO 
TEK J16/J6523 Photometer, with Spot Luminance Probe ...... .. ........... ~900.00 
TEK TM5006 5000-series 6-slot Programmable .. .. .. .. .................. $600.00 

Pa.ver Module 
TEK TM503 500-series 3-slot Power Module ...................... ................. $175.00 
TEK TM504 500-series 4-slot Power Module .... .. .... ........ .... ................. $175.00 
TEK TM506 500-series 6-slot Power Module .. .. .......... .. .... .... .... ...... .. $250.00 
TEK TM515 500-series 5-slot Traveller Power Module .... ............ .... .... $275.00 

Nuts & Volts Magazine/March 1995 37 



What's the easiest way to get Radio Active? 

Dial 1 800 445 7717 
TRID&NT 

GRUnDIG 

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 COMMUNICATIONS 
In plain English to:317-M9-8794. 

10707 
E.

1
06th St. 

Instant Info toll free via Fax, Dial 
1 800 445 n11 from your fax. Rshers, IN 46038 

Write In 182 on Reader Service Card. 

I 

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 availability 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. 

I#GO 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. MCNISAIDISC/AMEX 216-725-
7729. Dealer pricing available. 

COMPUTER 
AROGRAMB FOR 

l!!~~y@ 
OIBTRIBUTORB 

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. VISAIMC. 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 31/2 "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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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. 

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%'' discs full of 
info stored with Smith Corona #PWP-14 
word processor, now deceased! Need to 
convert info/discs so I can access it 
through ASC-II DOS format. Lee Lipsky, 
12700 Josephine #103, Garden Grove, CA 
92641. Phone/FAX 714-636-8422. 

COs 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,LegaiRF 
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-

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 5KHz 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 fauna 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 Illinois! 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 

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. 

Th~ Low and Medium Frequency Scrapbook and FM transmitter kits. Available directly or 
by Ken Cornell. The ''biblelj of Part 15 operation on through many Nuts & Volts advertisers. 

So why bother? One good reason is 
that Part 15 range c.:m 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-

longwave (160 to 190 KHz) and the AM broadeast PAN-COM International, P.O. Box 130, Paradise, 
band. Antennas, transmitters, test equipment- the CA 95967, has several transmitter kits for AM, F.M, and 
whole enchilada! Available from radio book dealers or longwave, in addition to publications relating to Part 15. 
directly from the author at 225 Baltimore Ave., Point The Lowdown Bulletin Board System, with sec· 
Pleasant Beach, NJ 08742. tions devoted to part 15 experiJnentqtion, especially on 

Curry Communications, 737 l'iorth Fairview St., AM and .Iongwave. This 2400 baud system can be 
Burbank. CA 91505, offers a transmitter kit for the 160 rea<:he<t from 7:00p.m. to 8:00 a.lJl. Eastern time on 
to 190 KHz range. weekdays and 24 hours on weekends at 

''l.F' J;;ngtneerlng, 17 Jeffry Road, East Haven, cT (607) fi7~..()~. 
06513, 6ffers transmitter kits and accessories ___ ..._ ___ .......... ______ """""'J~'"""""'=......._""'"='== ........ =---'--'-'-............... ........_ 

for .toe l§O to 190 KHz range. 
Radisey Ele~tronlcs, 793 Canning 

P~rk.woy, Victor, NY 14564, manufactures AM 
~t& . ·:4h. 

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 

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

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. 

~ WHOLESALE Esr~cA3 
CABLE TV Descramblers 

ing on 49 MHz, after 
all.) 

And this brings us 
back to the "profit" part 
of this month's title. 
There are a lot of pos­
sible applications of 

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 

New Technology 
Eliminates ALL Problems!! WHEP~ 

BRAND NEW REPLACEMENTS DE'I' ftC" THE' 
Compatible with systems using: "lE'/lS BUy 

1 
Tocom 5503, 5507 VIP $ 249 ReplacesAIITocomunits • 

Zenith PM & PZ Series $ Call Replaces Zenith PM and PZ models 

SA 8580, 8590, 8600 $239 Works on Scit: 'ilic Atlanta and Pioneer 

Jerrold DPBB & CFT $ Call Works in Manhattan & Hawaii Too!! 

Pioneer BA6300 $239 Works on Scientific Atlanta and Pioneer 

PIO 3 Digital Add-on $64 For Pioneer systems, call for info 

Zenith ST 1600 Refurb $189 Replaces Zenith 1000 and 4000 series 

Stealth Combo 1 Pc. $123 Replaces All Jerrold except DPBB & CFT 

Stealth 1 OOOP Add-on $49 Replaces All Jerrold except DPBB & CFT 

Stealth SOP Add-on $58 Replaces all SA 8500·8580 except8536, 8570 

Nova Vision W1th On·screen display $195 Call for details, Available for Jerrold, Pio, SA 

MSO Add-on $63 Replaces all SA 8500·8580 except8536, 8570 

No Minnesota Sales 

Media Systems Inc. 
PO Box 49503-NV 
MPLS., MN 55449 

Any trademarks shown are lor reference purposes only . 

Allpriceslistedarefor 9-6 Mon-fri 
(10) pc. minimum and reflect 

aJ% dlscountforcash . 1 0 2 Sat est 
Prices and specs subject - • 
to change without notice 

1-612-786-5668 
Pka~e have make and model numlwr u~ed \\'lwn calling 
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l#60 COMPUTER SOFTWARE cont. 

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. 

ATIENTION DESIGNERS! PC Board de­
velopment software with schematic cap­
ture feature. Updatable parts library. 
Three 3.5in floppies (requires EGAJVGA 
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 softw in­
cluded. Perfect condition. Makes_ 
ing large quantities of disks effortless. 
Was $2,800 new. Must sell. Will take best 
offer. Call 1-800-643-8950. Ask for Rich. 

PCIINTERFACE CARDS, SCSI $58 SVGA 
2MB $169, IDE $31, 16 bit sound card $69, 
486MB ISA w/UP $71. 1·800-366-0577. 

COMPUTER EQUIPMENT 
WANTED 
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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. (95M002) $14.95 each 

ISOLATION 
TRANSFORMER 
230VACin,115VAC 
out, 75W, 50-60 Hz. 
Stancor PIN PCF-
24075. (94N004) 

$12.50 each 

9V AC, 600rnA 
WALL WART 

(95E011) 
$4.95 each 

Class 2, 12 VAC, 830 
rnA, coaxial power 
plug. (95E01 0) 

$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. (95Z003) $49.95 each 

COMPUTER 
RFI 
ELIMINATION 
K!T 

69¢ each 

Stop that radio frequency interference with 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 

;::r::•=•·-
3116• STEREO PLUG 
All metal, fully shielded. (95J001) 

$1.95 each 

Visa, MIC, AmEx Accepted. 
Minimum Order $15.00. 

California Residents Add Sales Tax. 
Shipping Additional en All Orders. 

Store Hours: 
1 Q..6 M-F - 9-3 Sat. 

010395 

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 
BH6AA (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) 1.50 
BG2325 (Lithium Battery Holder) 1.50 

•HOSPITAL 
GRADE• 

POWER CORD 
Ten feet long, IEC connector to standard 3-
prong plug, heavy duty, molded plastic ends, 
heavy insulation. Conservatively rated at 1 0 
Amps. (95W002) $2.50 each 

:~ 
"· .. 

MINI75 OHM SHIELDED CABLE 
Good for audio and 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. 1 Z' long. (95C006l 

$2.95 each 

PHOTO FLASH 
CAPACITOR 
18001JF, 350 VDC. Mallory type 
EAF. (95P001) 

PANEL MOUNT 
ROCKER SWITCH 
DPDT On-On snap fit for 
1.875" x 0.875" rectan­
gular cutout. (95B004) 

99¢each 

$14.95 each 

SPOT On-Off-On for %" x 
%" cutout. (95B002) 

PUSHBUTTON 
SWITCH 
SPST normally open. 
Round orange button. Snap 
frt for 9/16'' hole. (95B003) 

99¢each 

99¢ each 

SATELLITE TV RECEIVER 
70 MHz type. New. (95G001) $9.95 each 

100° LNA 
For use with TVRO systems. New. (95G002) 

$9.95 each 

USED VACUUM TUBES 
Pulls, test OK. $1.00 each 

003 5Y3 6CB6 6L6 
1 B3 5V4 6BG6 6SN7 
1 G3 6AL5 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 

24VDC FAN 
Draws SOmA. 2.375" 
sq. X 1". (95F001) 

$4.95 each 

Phone line powered and activated when hand­
set is lifted. Uses phone wires for antenna. 
Transmits over short distance (<100ft)) 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 
1.44MB noppy socket to edge connector. 

(95C005) $1.95 each 

SILICON VALLEY GOLD 
Over fifty pounds of printed circuit board;; 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. (92Z037) 50 lbs. for $49.95 

··-c:!!l 
SWITCHABLE VOLTAGE CONVERTER 
Plugs into auto cigarette lighter socket and 
switches between 6, 9 or 12 VDC. (95E009) 

$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 Hoppy drives. Used, tested good. 

(94C027) $19.95 each 
• 360K 5%" used noppy drives. Tested good. 

(93C005) $4.95 each 

HARD DRIVES 
Quantum Q540- 36 Meg MFM 5%" full-height. 

(94C025) $29.95 each 
Many other hard drives in stock. 
Cal! our BBS for current listing. 

SCSI EXTERNAL -­
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%" square by 1". (93Z008) 

Two for 99¢ 

ALLTRONICS Call, Write or Fax 
For Free l34 .. Page 

Catalogr 
Outside us, ~nd 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. 

$3.00 P<lstage. 
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l#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 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; NEG 51464 3142 hard drives. 619-
568-4351, 619-341-8694 FAX. Jim. 

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: TRACTOR feeds and sheet 
feeders for Tandy DWP-11 and Alphapro 
101. Richards, PSC81 , Box 82, APO, AE 
09724. 

WE BUY AN.D 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; 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, At 4 Box 497B, Somervil­
le, AL 35670. 

CUTTING EDGE AUTOMATION 
"The Computerized Automation People" Specializing In User-Fr iendly Computer Control Systems 

WIRELESS AUTOMATION SYSTEMS 

~1:1: a&CI:l\'Eit U.JT U.SO SU.VI:S AS U APPLIAJICI: MOOUl.l: • 

Syst(.'ffl No. \\' IR2 . lncludl'S 16 D~v1cc Remote, Rece1ver. I Lam p \l~ld ule, I Apphance Module . . . ...... S60.7"i 
System 1\:o. \V IR.1- Includes 16 Dev1cc Rl'mote, Rl!'«'tver. l l.amp ~h>d. ., 1 App. ~lod., 1 Umversal Mod ........... $79.75 
SystL'fTI :--.=o. \VIR4 - Inc l O ll R., Kt.•y t'ha•n Rl'm, Rt.>e., 1 !.am p & 2 ,\ pp ~ lods. 1 Un•v ~ lod, I Thcnno.stat ..... $ 11 0 15 

( 'o mp;Uiblt " 'llh all olh tr X· \0 <:onlmlk f'!o mclud 10& lh<t (.'ompult' r & l1mtr <"olllrol S\~lt'm~. 

WIRELESS WALLSWITCH SYSTEMS 

na UCKlVI:It UJflT .u..IO liSitV11K U All APPLlUCa MODUU . 

System No. R\Vb&l - Includes 2 Umt \\'trel~ \Vall Swttch and Recewer ..... . 
System ~o. R\\'6&12- Incl udes the RWbiH. & 1 Lamp Module Or 1 Appliance Module ..... . 
S\•stcm \:o. R\\'094 - Includes 4 t:mt \\'treles.., \\'all Sm tch & Rcc~wer ....... 
s;·stem \:o. R\\"09-H · Include:" the R\\'b~ . I ,\pphanc..• \lndul~ and 2 Lamp \ l ~ld ules .. ..... 

Comp • .uablt' ~ •lh all >. · IOConlroll t't'!>, lndud1n& Tt' lt'phont' & Computt'r !'ystt'ms. 

Comple te 
~ 

Ins tallation .. . 
Attaches with 

VeJt:ro !! 

. ...... . .. $27.79 
..... ....... $38.95 

.Sl8.19 
. ......... S60.9!'i 

TELEPHONE RESPONDER 
AUTOMATION SYSTEM 

System No. TR5510 - Inc. Resp :>nder Control Umt, 1 Lamp Mod, 2 Appl. Mods., 1 Thennostat Ctrl ................ $119.70 
Compatible w1th all ol~ X- IO Controllers mdudmg the Computer &: Timer Control Systems. 

COMPUTER AUTOMATION SYSTEMS 
Connect the Control t.:n1t to Your Computer, 

Program 11 tn \\'indo \\'s, DOS, or 
\\llh a \lac, and 1t's Rt>ad\· toGo 

Controls up to 128 Dev1ce'> Per the Program. 
or w1lh the Push of a Button 

DOS & Win dows 

Homr Or Small Bus1nrss 
Computtf' Corttrol Systtm. 
Control Any El«tncal 
Dro•u Fro'" lb11r Comp&~tt<r! 

I 
Lamp \lodule \\~11 Add 

1 a Dimmer Control to 
Any Regular Lamp 

S)·stem ~o. ~290 . Includes 18\f or Mao ntosh Compatible Software, Computer Control Umt, 
1 Lamp Module, 1 Appliance r.. lodule, 1 Un1 versal Module · ...... .S99.95 

System No. PC4290 - Includes IBM or \factntcxh Compatible Software, Computl'f Control Umt. 
I Ump Module, l Appl1ance \fodule . ..... $85.95 

Please Spectfy E1ther ffiM or Macmtosh Software When Ordenng 
Fully Compatible With All X-10 Control Uruts, lnclud1ng the Wireless Systems. 

BASIC AUTOMATION SYSTEMS 

~- just Plug Into an Outlet ­

NO ADDmONAL WIRING REQUIRED 

Just Pl ug an Apphance 
Into a Mod ule and 

You are Ready to Co. 

System No. BA52 . Includes Mm• Controller. 1 Ulmp Module, 1 Appliance Module .............................................. $33.20 
System No. BAS4. Includes Max1 Controlll'l'. 2 Lamp Mods, 2 Appliance Mods., 1 Thennostat Controller . ...... .$80.70 
System No. BAS11ME4. Ind. Timer Controller, 2 Lamp Mods., 2 App. Modules. 1 Thermostat Controller ........ S84.50 

Compatible wtth all X-10 Controllers. Includmg Telephone&: Compu ter Systems. 

WIRELESS SECURITY SYSTEMS 

Optional 105c:IB Su-en t' 

ci:~ 
' 

Door/Wmdow Sensor 

[]o 

( ·onlrolLml.~••h~'\umbt'rPhont'O.alfor. __ $T_ 
9"dBs""'"· and lbZOflt'Cap;ab.ll" -W > 

S\"Sh!m :\o. ()57000- Includes HaSt' Ln1l 1nlh ~ \.umb\.-r l~uw 111all•r, 'i'idB Smm & lb bmt'<.."apabthty, 
. 2 Door I \ \ 'lnduw Sen..c;or.. 1 \lo tl l"ln !Jet ector. 1 Kt"\'Cham Rcmtllt' r\Cttvalor. 

I Regular Remote, I Lamp \lodule Flash~r .. · . .Sl99 .Q~ 
System D5-R\' - Includes Base ln1 t, Remote. I \ lotum Detector, & 1 Door/\\.,ndowSer\sor 

w1th a~ number Phone O.all'f, Q'id BSum & lb /one Capah1hiY & Flasher Slb-l.Q"i 
SP"i~.-\- Add!llonal \lotl~m IJell'ChlrS S "i2 QQ D\\""i:\4 · \dd1honal Dtlllr / \\"mdll\1 Sl.>n!'OrS .S 14 99 

St'~ ralt' Aulo m•ho n Co11troll~rs 
P1rtl\o MC460·MiniConlrollt'r-8UnltControlltr 512.38 
Part Nn SC50J • MJ~o Conlrolltr- 16 umi CoolroUtr W.85 
P.1rtNo II:C5(100.Wol't'ltss Rt"mott>Rto: &TrailS 16unll U9.99 
P.1rt No RWn4 · l 1.11111 Wil't'ltss \\1~ 11 S" 1tch · U!ol' wuh any X-10 RF Rec 
NQ W1nns Nffdtd "PI;t«> ;a 3 Function Walt Switch Anywhf'l't'" ..$15.59 

Aulomahon Modulf.s 

For lltformafioll Or To Place A 11 Order, Please Call Us Today! 
(708) 350 - 2555 • Fax (708) 350 - 9760 

CUTTING EDGE AUTOMATION 

C11fling Edge Automntio11 Stocks A F11ll Li11e 
Of Small Cm1tro/ & Security Systems, 

Including Stand Alone, Wireless, Computer Based 
A11rl Teleplw11e Co11trol/erl U11its. 

P.1rtNo LM465 - UmpModult' .S t2.l9 
P~rt No AM486 · Apphanl't' Modul to2·1'ln Pol~ol"t'd $12..39 AN AUTHORIZED X-10 OISTRIBtlTOR 
l'~rt"lo AM466 · Appll.llll"fModult'J.PlnGroundtd $1).29 
r~rt '\o WS467 - w~us~,tch Modult' .S I2.l9 
P~rt No WS4m- J.W.1y W~ll Sw1lch Moduli' SI5.1J 

852 Foster Avenue We Accept Visa/Masterca rd/Discover/Americall Express 
P~rt No SII:U7 - Wall ll:l'("fpiXIf' Moduli' Wllh Cuslonl W.l.ll Platt SIS 13 
P~rt No H024J - Ht'~'"Y Duly UOV l 'iA Apphal'ln' Modult' .s2.l.r.i Bensenville, Illinois 60106 us"c x-•oTECH"'JDC' 
Part No. HD245- Hu"y Ouly 220V l'iA ApphanC't' Modulv S2).8'i 
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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. 

I WANT it and I want it now. I want all of 
your SIMM memory. IBM, Mac, new, 
used, even defective. I 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. 

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 OS2 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, NEG 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 
80 

HP 614A GENERATORS, 800 MHz-
2.4GHz, HP 8616A 1.8-4.5 GHz $245. 
HP491C 2-4 GHz 1WT amplifiers, HP495A 
7-12.4 GHz. 619-439-1345. 



HP 86408 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 Mdl 
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 extreml 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 rnA, 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. 

HEWLETI P_ACKARD, 427A Opt 001 (bat­
tery) Multi-function voltmeter, $75. 3437A 
high speed voltmeter $165. 3406B Sam· 
piing 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 EMI/compliance tool. 
Request Technical Tips for line conduc­
tion, field strength, and current probe. 
255 Spectrum Probe 30KHz to 2.5MHz 
$279. 107 Probe 1 to 100 MHz $249 ($279 
extra shielding). Accessory Current 
Adapters: IA5 $19, IA7 $29. SMITH 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. 

HEWLETI 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. 

HEWLETI 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. 

500 MHz Sl1 ~(~'l,ll(J)J 

6" X 12" X 16" (H X W X D) 
(only 16 LB) 

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. 

$895 

SA1800C SHOWN 
$229S.OO 

1-1300 MHz One Sweep $1895 MADE IN THE usA 
ALLNEW SPECTRUM DISPLAY MONITOR PLus FULL FUNCTION SPECTRUM ANALYZER 
LET THE SA500A SPOT 0 HIDDEN SIGNALS 
The SA500A 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 SA500A 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 & Perfonn EMI, RFI, FCC, Testing. SA500A 
First affordable Professional Spectrum Monitor/Analyzer for all 
serious Ham Radio and Radio Monitoring Operators. just $895.00 

.2-1.3GHz SA1300B THE ULTIMATE LOW COST ANALYZER 
Quality & Performance that's what lTC Spectrum Analyzen 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 Perfonnance at a fraction 
of the nonnal cost. The SA1300B $1895.00 -SA1800C .2-lJGHz & 
.8-1.8GHz $2296.00. Add a 1.3GHz Tracking Generator to any unit 

1.3GHz l~ll ~ ) Jl~1 1 ~y (~()IJ1 1'l,l~ll .001 ppm 

$479.00 
1809002 CERTIFIED 

FIVE YEAR 
WARRANTEE 

REG. PRICE $599.00 
SAVE $120.00 

Laboratory Performance OCESSOR STABILIZED OVEN OSCILLATOR .001 ppm 
lTC FC1300: the jint truly Accurate 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. Call 800-566-1818 
These guess-so-matic: units are off 5 to 10 PPM over temperature & time (That's+/- 6,000 -13,000 Hz at 1.3 GHz) To Order or Info. 
The FC1300 is accurate to within +/-1 at 1.3 GHz 0-40 degrees C. Sensitivity is< 5mV 1Hz to 13 GHz, Free 1995 Catalog 
50 Ohm & 1 Meg Ohm inputs, LP filter, lx -lOx input Att. Frequency Measurement, Period Averaging, Time ADVANTAGE 
Interval, External Counter, Freq. Ratio, Hold & Reset Functions, 4 Gate times .01 to 10 Sec. Tired of guess-so-matic: Carries a full line of 
Counters: Serious About Ac:c:ura :y: Ready to step up to Laboratory Performance Accuracy: Call Today & Order Scopes_ Analyzers 

ADV AN'fAGE 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 

Frequency Counters 
Generators 

LCR Bridges & DMM'S 

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBUGATION. F.O.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX. 
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GREAT FEATURES AT AFFORDABLE PRICE !! 

Price $1895 
e 0.1- 1000 MHz range in one scan, t 0 -100MHz in 11 selectable span widths) 

e Measurable Range -1 08 d8m to + 20 d8m 
-118 dBm to + 20 dBm t Optional PS-2A Special ) 

e 5 Resolution bandwidths I .01 - 1 MHz ) 
e 50dB input attenuator in 1 OdB steps 
e 2 I 10 dB LOG scale display with base line clipper 

e 10 Tums tuning 
e Audio demoduation with build~n speaker 
e Digital controlled center frequency counter system with 4 digits LED display 

e Tracking generator I optional PS-2A TG-01 ) 
e 3 way power sources t optional NI-CAD battery ) 
e Compact portable size 110.3"W x 4.0"H x 12.3"D), light weight (approx. 10 lbs) 

\". TFCIIIn,h·umPnt,. lm·. I 7 I Burn" \~· ... l.odi. N.J 07611 

I e I 2 0 I :'i I 6 7 6 :i ~' I• a x 2 0 I :'i -1 fi 7 6 ~' I 

Write I;; 179 on Reader Service Card. 

Tap into a World of. .. 

FREE ELECTRICITY 
Our 150+ page Self-Reliance Catalog 
IS JUST LOADED WITH DC to AC 
ENERGY INDEPENDENCE . .. 
We offer: 
Solar, Wind & Hunr·'""''"'r1rnr 
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 

IFR 500/SOOA 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. 

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. 

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, 
H01 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. 

SCOPE BOOSTER. Increase the input 
frequency of your oscilloscope to 30M Hz 
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. 

WANTED FLUKE MODEL 291 Omega 
Commutator; HP 5275 Time Interval 
Counter. Call, Bill Scolnik, 1-800-634-
7036. 

TRANSMISSION TEST SET, Northeast 
Electronics Model TIS-44R, in excellent 
working condition, $300. Psitech Plus, 
531 Gordon Ct., Room A, Benicia, CA 
94510. 707-745-4804, FAX 707-747-5277. 

POWER SUPPLY: Sorenson DCR·20-250A 
$950. Others available. DEXIS 612-944-
7970. 

HP 3581C Selective voltmeter, clean, 
guaranteed, $695. Tek 466 and 475 
scopes, $495 each. Technologies West, 
503-267-6064. 

CABLE TV 
UNIVERSAL Descrambler 

NEW PRODUCT 

MICROSCOPE: DUAL viewing A/O­
K1632, $1750/offer. Dexis, 612·944-7670. 

POWER SUPPLIES: Sorenson; OCR 80-
10A $895, OCR 150-5A $600, SAL 40-12 
$800, KEPCO; JQE 0-100V 0-5A $525, JOE 
0-55 0-5A $435. Call/FAX for complete list. 
ISE, Ph: 210-350-5555, FAX: 210-350-5574. 

MODEL 5000 Fully Assembled $199.95 
Our fully assembled product is factory tested and 
GUARANTEED toworkonyoursystem. Wewill 
also include anAC power adaptor and complete 
hookup instructions. This unique product will be 
available for a limited time only! 

MODEL 4000 KIT $79.95 
The 4000 KIT comes with all the 
electronic components and our Cad 
designed PC board. We provide a 
schematic, parts list, wiring diagram, 
tutorial and FREE in-house support. 

4000 And 5000 Features 
• The latest in Video Amplification Technology. 
• New clocking circuits to stabilize color and the 

picture performance. 
• The most advanced picture locking circuitry. 
• Inverted Video Option is available. 

M ODEL 4000A E n c. $44.95 
The4000A Enclosure Package will 
provide the hobbyist, who has our 
4000 Kit, a custom enclosure, AC 
adaptor and finish accessories to 
professionally enclose their kit. 

• Connects easily to the VCR. CALLTHEHALCYON GROUP J-800-664-6999 
• NOCONVERTERBOXisnecessary. In Canada 813-751-3262 

NO Florida Sales! theft of cable service will be denied assistance. 
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WAVETEK 907 Sig. Gen. $775; HP 5006A 
Sig. analyzer $795; HP 3336B Sig. Gen. 
$995; HP 35868 Sel. mtr. $995; TEK P6042 
CUR PRB $375; HP 54501A OSO 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. 

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, H Px5328 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. 



orne projects occupy a spe­
cial place where electron­

ics, art, and magic 
overlap. The Motion 
Memory II 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 Uon 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 

I 1.5 ms I 
+5 v 

JL\ 0 v 

J ...__--·ss 
2ms 

J 

MMotion Memory 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, 
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 

remammg wire to a source of 
positioning pulses (1 to 

2 milliseconds long, 
repeating 

30 to 

times per sec­
ond). Tum 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. 

servo 
centered Output disk or 

lever arm for 
rotary motion. 

RC models use servos to control 
steering, throttle, landing 
gear, and a host of acces­
sories. These models range 
from tiny (under a foot) to 
gigantic (12-foot 
wingspans aren't uncom­
mon). Servos are available 
in a similar range of sizes 
and capabilities. 

servo 
-450 

servo 
+45° 

signaVpower 
leads 

mounting 
tabs 

/ 

The entertainment indus­
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 
is far easier to conceal from 
the camera than traditional 
puppet strings and sticks. 

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 

n 

motion! 

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 P!Cs, 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. 

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. 

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 

Looking at the schematic, you'll 
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 

Flgurfl 1. Servos are versatile positioning 
devlcfls for live-action animation. 
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+5 

Loop/ 
One-Shot 
Switch 

Servo 
Outputs 

+5 

Joystick Pinout 

Power Supply 

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 

R9 
tOOk 

Figure 2. Schematic diagram of the 
Motion Memory II. 

U1 

t4 

Vdd 
t3 

RB7 
t2 

RB6 

tt EEPROM Oata 
RBS 

tO EEPROM Clock 
RB4 

EEPROM t Selec1 

EEPROM 2 Select 

"PIC must be programmed with MM/1 
firmware. See Parts List for source. 

+5 

C7 
t~F 

-= 
vo ' 

78L05 '\ 

pinout / " 
GND VI 

and C2 to discharge through their 
respective joystick pots. This time is 
proportional to resistance, which, in 
tum, is proportional to joystick posi­
tion. The resulting time measurement 

Rt4 
tk 

RtS 
tk 

RB 
220 

R6 
lk 

Serial in 

Serial out 

Ooystlck) 

(see text) 

+5 

Rt2 
tOOk 

Rt3 
tk 

Record/ 

1 
Play 

-= Switch 

jittery two-step. (It's a country-western 
station.) 

changes. Usting 1 is a fragment of the 
PIC assembly language program that 
does the weighted averaging. 

The PIC's next job is to tum 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, tum 
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 . 

..----------------------, is an 8-bit value, with a 

Rather than add circuitry to filter 
out the noise, I 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. 

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. 
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Figure 3. Full-size circuit board artwork 
for the Motion Memory II. 
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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 
MM1, this interference 
had my servos doing a 

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 

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, I 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-

L:tS'l'.IBGI 1. U:tGII'l'BD AVDAG:tllG ltOU'.r:tD TO SII00'1'D JOYft:tCK DATA 
{wdtt.ea ia Parallax P:tC aa.-bly language) · 

1 'l'ake 3/4 of the previoua autple (pointed to by the fu·) aDd add 
1 114 of the 11.ew value Un ttiiiP). Store the reault in the previous 
1 aa.ple • • loc:ation (indirect} . 

{SIDOoth .,. deltatindirect 1 MOve the old data into del~a . 
clc . 
rr delta 1 Shift delta right twice, thereby 
clc I .akiu.g delta • 1/6 delta. 
rr delta 
aub iD4irect,delta I SUbtract 1/6 delta from indirect 
clc 1 lll&king iD4irect • 3/6 indirect. 
rr ta.p I Jllow shift the nn data (in t&IIP) 
clc 1 twice so that te.p • 1/4 t-.p. 
:n ta.p 
add indirect,t&IIP 1 M4 1/6 t-.p to 3/6 indirect .. 
ret 1 Jteturn to caller. 

(old), 

right 

1 :tf you•re UD.faailiar with binary arithmetic, you JU.Y WOD.der how ahiftiDg 
1 a IWIIber to the right divide• it by 2. Think of it thb wayt what if 
1 you took the deciaal D.Uaber 990.0 aDd shifted the digita to the right 
1 ao that., in eff.ct, the deciaal point moved to the left. You'd' get 
1 99. oo--oae-teath of the original value. So ahiftiDCJ a D.Uaber to the 
1 right ia the b&ae-10 DWDbe.i.' ayat- is like dividiD.g by 10. Binary is 
1 a -.e-2 aye~, ao ahiftiDCJ to the right ia like divldiD.g by 2. 



VIA (see 1ex1) 

1/8" holes 

~--. 

C3, C4,C5 

_: ... J 

RIGHT-ANGLE, 
PCB-MOUNT 
DB-15 FEMALE 
(JOYSTICK INPU1) 

J1/8"holes 

Figure 4. Parts placement diagram for the MM2 
printed circuit board. 

4-cell CorD 
battery holder 

abies 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 
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 
power homebrew or 
commercial counter cir­
cuits drawing up to 50 
rnA 

SERVOS 
Figure 5. Hookup diagram. 

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 

Semiconductors 5 
. , , 

· 01- PIC16C54 micrcx:gntrqUer,programmed with .MM2 firmwa~. See source. 
02, 03 - Xicor X25640''8192-byre setiaJ EEPROM. See source. 
04 - 78L05 5-volt. 1 OO;mAvoltage regcilatOr (Digi-Key AN78Ld!>-ND) 
XTALl - 4 MHz ceramic resonator, Integrity Tech ZTS 4.00.M. See source. 

\: Resistors (all l/4-VIattpr smaller) 
Rl,R2,R7,R8- 220 ohms _,, 

1R3,R4,R9,R1;2..;... 100,09P ohms 
. R5,R6,R13,R14,R15- 1,000 ohm&''' 
' RlO- 220,000 ohms 
Rll- 22,000 ohms 

; CapadtoJ'S f> ··•·· .. ,, 
,. Cl,C2,C6 - 0.022uF, '50'WVDC polyester capacitors (Digi-Key P4586-ND) 
C3,C4,C5- 0.027uF. ?Q-WVDC surface-mount ceramic capacitor (Digi-Key 
PCC273BGCT-ND) . :~· 

C7 - 1 uP 16 WVDC tantalum electrolytic capacitor 

MJsceUaneous N' 

·OB-15 female, PCB mount. short~ (Jameco '77956); JC sockets (u~ 
machine-pin type if making your owri~PCB); header stakes on snappable strips; 
jumper blocks; 9V battery clip; servos [hobby shop or ACE RC (address 
below)), PC-compatible joystick; sWitches (substitute for jumper blocks if 
desired); enclosure (if desired). 

(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 is 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 U1, 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 JPl 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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PC Connector Options (089 or 0825) MM2 Connector (fits JP2) 

power from the MM2 
and look for construc­
tion errors. 

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. 

06·9 Female (PC/AT and later) 
(SOLDER SIDE) A 

·rJ-&-~-5 __ : 
~uo / 

06·25 Male (PC XT) r-A 

(SOLDER SIDE) I:-:~ 

4-cond. phone cable: 
no more than 6' 

Not use~ ---~~~---~o 
TOP 

PL1 
(4-cond. female 
header socket 
tofitJP2) 

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

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. 

Figure 6. Fabricating a serial cable for the MM2 with serial option. 
ing the joystick causes 
the servos to move, but 
doesn't record to mem-

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 
0. pair of 2-cond. 

header sockets 
glued together 

/ 
index mark 
(point toward U2 
on MM2 board) 

4-cond. phone cable 

ory. To start a record­
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. 

Figure 7. Sync cable for triggering two or more MM2s simultaneously. 
To play back the motions 

you've recorded, slip a shorting 
jumper onto the header at S2. If 
you've connected a switch 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. 

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 U1 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 

for 5 VDC (plus or minus 0 .5 VDC): 

Black Probe Red Probe 
U1, pin 5 U1, 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-dip 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, tum off power by remov­
ing the jumper from the ON/OFF 
header. Install Ul 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 

Conclusion 
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. 

The Motion Memory II 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 

To play back your motions contin­
uously, put another shorting block on 
Sl (or close the switch connected to 
Sl, 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 

Sources -----Pam for tbls project are available from Scott Edwarct. 
Elec:tronlca. Prices are •• follows: 

MM2 IC package: 01, 02, 03, 04, and CRt - $29,00 
.MM2 IC package, plus printed drcult board - $45.00 
Complete kit of pam, excluding joystick, servos - $59.00 
Assembled and tested, excluding joystick, servos - $99.00 
Serial 1/0 option (Ind. software): add $10.00 to prices 
above. 

Prices lnc:hade Prlonty Mall shipping to the U,S, ~tt 
Edwards Electronics acceptf Visa and MasterCard, as well as 
personal checks, money orders, and institutional POs (sub- , 
jeet to credit approval). COD orders Incur a $7.00 surcharge. 
Order from: 

Scott Edwards Electronics 
964 Cactus Wren Lane 
Sierra VIsta, AZ 85635 

Pbone 602-459-4802 
Fu 602-459-0623 

Scott ril answer questions regarding this projec:t via E· 

LXS'JD10 2. IOITBOij vOa USD10 R'l'CC '10 ~La A SftAl>Y-S'l'A'l'B DIPQ't 
(written ~ P,rall.x P:te aaa.ably luguaga) 

Mall: Jnteroet - 72037.26U@compuserve.com; 
CompuServe- 72037,2612. Although the source c:ode for · 
Ws project Is not available, Scott'c:an provide component 
routines (Xltor EEPROM driver, serial 1/0, pot reading) 
through Ida Source Book and AppKit products. Interested In 
computer control of servos? Scott ..US a kit for the 8erlal 
Servo Controller, whlcb C1UI command eight servos (expand­
able to 256 servos) from a single computer serial port. 
Contac:t him for more Information, 

1 lt0%1181ly, the c1ock-couater :baput (R'l'CC) will oDl.y :r:agiatar c adga 
1 · (chaDga in atata} OD ita ilaput. Bow.vet:, it Call ba t:dckad into 
1 aaaing a .taady atata by toggling tb.e opticm rasriatar JMtween 
1 riaiDg-edga trigger aD4 falling-edge trigger, aa ahow.D to thia 
1 fra~t. Tbe Object ia to copy the bit atata on RTCC to a bit 
1 flag called •loop_OD.a• wbJ,ch cont:rola the loop/ona-ahot function 
1 of the 11112. 

clr .1\'l'CC 
mov option,I11101000b 
.av optiOD,I11111000b 
taat a'J1CC '"' 

az 
aatb lool;l_oae 

1 Claar'tha cOUD.tar. 
1 Sat option for riaing triggar (bit4•0}. 
1 Sat option for falling triggar (bit4•1). 
1 Teat ~'l'CC for •aco. 
1 Xf ll'.rCC<>O, then akip the inatzuctiOD 
1 tbat would wxita a o to loop_oae. 
1 Xf a~•O, than akip the ioatruotion 
1 tbat W9Ql4 wxita a 1 to loopone. 

1 Tb.a net :r:anlt ia tbat if 
1
, , loop_one • 1. 

RTCC•O, loopone • 0 and if RTCC • 1, than 
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Scary Dealgn Studios engineered the easy-to-build printed 
drcult board for the MM2. They have the sld.Us, uperlence, 
and blgh-end CAD software to band._ any project. Glve 
designer Mike Tripoli a c:aU at 412-795-3822 for Information 
or an estimate. 

Dlgt.Key, 701 Brooks Avenue..SOutlp~ P.O. Box 677, Thief 
River FaDs, MJII 56701-0677; phone t.aoo-344-4539. 

Jameco Electronic Componentf, 1355 Shoreway Road, 
Belmont, CA 94002-4100; phone t.aoo.831-4242. 

ACE RIC. 116 W. 19th Street, P.O. Box511, ~:t;nsvtUe, 
MO 64037; phone 1-80().322-7121 or 1-&Ui· 303, 

·"" 



I#SO TEST EQUIPMENT cont. 

TEKTRONIX 7000 SERIES: Sale: 7704A 
200MHz mainframe with 7A26, 7871, 
7870, 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; 7853A 100M Hz 
dual time base, $190; 7892A 500MHz 
dual time base, $325; 7CT1 N 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. 

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, CATs, 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. 

World's Longest Running 
Personal Computer Show! 

'rrenton 
Co•uputer 

Festival 
at 

Mercer County Community College (NJ) 

Ap~da~~=~!~o !;-ss~~. ==== 
Flea market opens 

& Sunday from lOam* to 4pm 1 hourearlier 

Over 125 Seminars 
The computerindustry's leading experts present 

programs on the latest business, technical and pro· 
gramming topics at all levels from beginner to ad­
vanced. Programs include the latest on the Information 
Super Highway/Internet, CD-ROM, CAD, E-Mail, 
Graphics, Programming, Desktop Publishing, 
Hardware, Word Processing. Networking, Business 
Applications, Operating Systems and much morel 
This educational opportunity is FREE with your ad· 
mission I 

Over 168 Indoor Booths 
These commercial booths otTer tbe best deals 

and bar&ains 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. 

Largest Personal Computer 
Outdoor Exhibit Area! 

You'll find acres ofbargains in new and used 
computer hardware, software, accessories. 1000 
outdoor vendor spots are available. 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. In the past featured speakers have included 
Bill GatesofMicrosoftand Fred Gibbons ofSoftware 
Publishing Corp. This year's keynote and banquet 
speaker is Bill Machrone of PC Magazine. 

More Information via Internet! 
M • N t• 1 E h•b•t You can get the latest information on TCF by 

3JOr a lORa X I I OrS · · · fi · · I "' ·1 J d B th h fte dTCFto requesltngm ormation via nternetc.-mal. ustsen 
ecause ey ave 0 n use announce an E-mail message to TCF.info@edit.com and you 

the latest developments and releases you can expect .11 d .1 ab h ., · 1 · 1 d" d 
t t · ts d th lat st · WI get eta1 s out t e ,estiva , mc u mg up ates 
o ge some surpnse _announc~~n an ~ e as the festival draws near. 

scoop from these nat1onal exh1b1tors. These mdoor 
exhibits include industry giants like: Microsoft, Intel, Admission 
Apple, IBM, Lexmark, Novell, Corel, PC Expo, General admission is only $8 for 2 days, $5 
O'Reilly and Associates, 7th Level, Adaptec, ZitT Sunday-only. Students and Senior Citizens are only 
Davis and Internet providers: ESCAPE and Dorsai. $5 for 2 days. Children under 12 Free on Sunday­

Special Support for Hearing Impaired only(ifwithanadult). PreschoolersFreeatalltimes. 
Special arrangements for the hearing impaired. For more information or to reserve exhibit space, 

If you need this service, contact TCF (see info below) contactJeanne/Gienn Eckman, TCF95, PO Box 129, 
or FAX 717-529-2785. Kirkwood, PA 17536 or CALL: 717-529-6134. 

HP 62678 $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 86148 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:1 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 (200M Hz), $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 CATs, excellent condition, war­
ranty. Pepper Systems, 214-353-0257. 

Debco Electronics 
1 J f d Jr ;:, Jl J l !\ l I )>i l..>/J'J 

To I ~ree Order Hot L.n•' 1i8QO, ~23 4499 
lr 1or:-rn! en 1L1 331 .l.lC9 

Millions of Chips, Transistors and 
Electronic Components in Stock! 

REGULATORS 

~~--4.95 
l.M317K··· · 2.29 u.am ...... 79 

=~-3~ I..M337T···· 1.09 
l.II338K···· 5.95 
l.II338T····2.611 
LM723··· •• • ,541 
Lloi3SOK····U9 
I.M3SOT • • • • 2.99 

Poollwo.Aplf 
78IDS •••••• .so 
71ll62 ••••••. 45 
78L12 ••••• • -"5 78L15 ••••••. 45 
711)5T •••••• _sg 
78l6T .. .•.. .59 
711lST······.59 
7810T ••••.•. 59 
7812T ······.59 
7815T ••••••. 541 
7824T ······.59 
7IIJSK ' •••• 1.79 
7812K ••• •• 1.79 
7815K· ····1.79 
7824K ••••• 1.79 
7811)5 ••••• , .59 

Large Laptop~ 
bB:Ic nylon ..., 

2>Wered 
ilside poclcets 

12x14x6 inches $7.95 

T111111lllll c:oncl1lanl ol .. : (NO MINIMUM ORDERQ ·Mail al otdars 
to: Debco Elodroni:s. Inc. 4025 Edwnll Road, Ci1civla1i CJlio 45209 or 

cal, tol-frle · 1 (800) 423-4499 or (513) 531--4499 ·We aooep1 cash, 
chedcs, money orders (U.S. funds only), VISA. DISCOVER n1 Maslercanl • 

UPS IJl)llld shijlpilg- $5.00 1st 1!. · .50 8.:11 acHiilnalll. · 2nd Day M· 
$8.50 1st. 1!. + 1.50 8.:11 ati ·Next Day M· $17.00 1st. 1!. + 2.50 8.:11 

ad:!. · Most orders shiDoad wilhi1 24 hot.n. (COD ad:! $5.00) 
(COO'S SHIPPED CASH l:iNL \? · q,o, acc:ocmla fo quollf/ed ..-,.. 

01>/o ,_,.-5.5" 01>/o Sales Tax or albn/t cetl. cls"""¢on. 
Al.,.-- • ..-y-....... lo-..--

Debco Eloctronico, 4025 Edwwdo llo8d, ClnclnNII, OH 45201 
a..., r (fiOD)G~ - --. 1 (S1315:J I 4ili• · FAX(I1S)Ut..u• lid ..... 

Write In 177 on Reader Service Card. 
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Compatible with Jerrold, 
Scientific Atlanta 
and Pioneer 
Latest high-tech features ... 
• 750 MHz 
• Infra-Red Wireless Remote Control 
• Integrated Volume and Mute Control 
• On Screen Menu Displays For All User Functions 
• Clock 

Favorite Channel Memory Bank 
• Programmable Parental Lockout 
• Channel 3/4 Switchable 
• Last Channel Recall 
• Sequential or Direct Channel Access 
• HRC I STD I IRC Programmable 

Auto Frequency Control Tuning 
• Sleep Timer 
• Audio and Video Ports 
• Switched Electrical Outlet 
• lnview Video Pass-Thru Technology 

Wave Master 5500--=-3 __ t---=-=M=il=le=n=iu=m.:..:....:..:;M:....;-3==------t 
• Parental Control • Parental Control 
• Favorite Channel Memory • Favorite Channel Memory 
• Sleep Timer • Wireless Remote Control 
• Wireless Remote Control • Last Channel Recall 
• Last Channel Recall • HRC I STD Switchable 
• HRC I STD Switchable • 99 Channel 
• 99 Channel • Available With Built In 

Descrambler 
• Available With AlB 

1-9 10-19 20• 1-9 10-19 20• 
$75.00 $69.00 $63.00 $69.00 $65.00 $55.00 

' ••• VIDEO COMMUNICATION SYSTEMS INC. 

50 March 1995/ Nuts & Volts Magazine Write In 171 on R .. der Service Card. 

PIO­
PIO - GRN+ (new) 
PIO - TNT (new) > . 

ask about our complete line of products 

1·800·872·6585 



I#SO TEST EQUIPMENT cont. 

H P SPECTRUM analyzer sale. 1KHz-
110M Hz, 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; Gober 
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. 
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. 

TEKTRONIX 492/1/2 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. 

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. I 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 
AX, TX, and filters. After 7pm CST. Joe 
214-530-0077. 

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 
Susan. 

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 
63143. 

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-
842-1534. 

ORDER NOW 1-800 4 HOBBY KITS 
AIRCRAFT RECEIVER SYNTHESIZED AUDIO GENERATOR 

SURROUND-SOUND/REVERB 
Add concert hall realism to your stereo, TV or even 2-way radio! Easily sythesize a stereo effect from mono sources or richly 
enliven regular music. Add a big-voice reverb to your radio voice that others will envy! Our reverb/surround sound kit uses a 
Bucket Brigade IC Device for reliable solid-state performance. Adjustable reverb, delay and mix controls to customize your 
sound. Easily connected to radios, stereos, CB's and TV's. Plently of audio to drive a small speaker for stand-alone 
operation too. Experierence the fun and realism that surround sound provides - without spending hundreds! Add our case set 
for a neat. pro look. 
RV-1 Surround Sound/Reverb kit ............ ..... $59.95 CRV Matching case set ................................ $14.95 
RV-1WT Assembled RV-1 and case ............ .. .............. ............ .................................................. . 

TOUCH-TONE REMOTE CONTROL 
Control virtually anything by Touch-Tone remote control. The URC-1 has 16 switched outputs, 4 adjustable voltage outputs 
(20 mY steps 0 to 5 VDC), two tOK digital pots (for volume, squelch, etc.) and 3 timers adjustable from 10 mS to 40 hours! 
Two level password control allows secure control and muHi-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 
complete control of remote radios, thermostats, hi-li's, homes or even factories with the URC-1. Add our matching case set 
for a handsome finish. 
URC-1 Remote control kit ............ .............. $129.95 CURC Matching case set .. ........................... $14.95 
URC-1WT I assembled URC-1 and case ... .......... ............. ................................................ ....... $189.95 

FM SUBCARRIER DECODER 
Tap inlo the woMd of commercial-free music and data thai is carried over many standard FM broadcast radio stations. 
Decoder hooks to the demodulator of FM radio and tunes the 50-1 00 KHz SCA subcarrier band. Many radios have a 
demod output. but if your radio doesn't, irs easy to locate, or use our FR-1 FM receiver kit which is a complete FM radio 
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 yollve been missing with the SCA-1. 
SCA-1 Decoder kit... ................................ $27.95 CSCA Matching case set... ......... ..... .............. $14.95 
FR-1 FM receiver kL .............................. $24.95 CFR case for FR-1 ......................... $14.95 

L-C METER 

Measure inductors from 10 uH-1 OmH and capacitors from 2 pF-2uF with high accuracy by comecting the LC-1 to any 
digital multimeter. Two pushbutton ran!,j!lS for high resolution readin!)S and we even give you calibration components to 
assure proper accuracy of your kit! Act1ve 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. 
LC-1 LC meter kij ........................................ ........ $34.95 CLC case set... .............................. ... $14.95 

MOTOR CONTROLLER 
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 0 10 Amps! Add our case set 

~~;SMD-1 Stepperkij ...................... $24.95 MSC-1 DCmotorkL ... $24.95 
• for a professional assembly. 

... CSMD SMD-1 case ... ........... ...... $14.95 CMSC MSC-1 case ........ $14.95 

Write In 176 on Reader Service Card. 

STEREO FM TRANSMITTER 

STEREO PEAK HOLD BARGRAPH 

SPEECH SCRAMBLER 
Descramble most scramble syslems heard 
on your scanner radio or set up your own 
scambled communicalion system over the 
phone or radio. Latest 3rd generation IC is 
used for fantastic audio quality - equivalent 
to over 30 op-amps and mixers! Crystal 
controlled for crystal clear sound with a built­
in 2 watt audio amp for direct radio hook-up. 
For scramble systems, each user has a unit 
for full duplex operation. Communicate in 
privacy with the SS-70. Add our case set for 
a fine professional finish. 
SS-70 Scrambler /descramblerl<it .... $39.95 
CSSD matching case set ............ $14.95 
SS-70WT Assembled 

SS-70 and case set .............. $79.95 

CRYSTAL 
RADIO 

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, 
including standard AM broadcast, 
shortwave and even WW II foxhole 
style. To compare modern semicon­
ductor detectors, we include a diode for 
comparison. No soldering required and 
we even give antenna ideas. Radio for 
free, get it now before Clinton taxes ill 
CS-1 Crystal set kL ............. $19.95 

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 digij memory stores decoded numbers and keeps its memory 
even in the event of power loss. An 8 digij 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, 
add our matching case set. Start cracking those secret codes tomorrow with the Tone 
Grabberl 
TG-1 Tone Grabber kij ............ $99.95 CTG Matching case set ........ $14.95 
TG-1WT assembled TG-1 and case ......................................... $149.95 

DIGITAL VOICE RECORDER 

Chatterbox digital voice storage unit will record your message of up to 20 seconds. 
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 buiH-in interfaces allow simple connection to 
transmitters for automatic keying when the PTI is initially closed or after it is 
released. 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 kij .................. $59.95 CCB Matching case set .............. $14.95 
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TEK 7L 13 Spectrum analyzer plug-in 1 
KHz to 2.5 GHz $1,800. Tek 7613 with 
7B53A and 7 A 18 $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 1 MHz high-sensitivity, differential, 
$395; 7A24 400MHz dual-trace, $275; 
7A26 200MHz dual-trace, $145; 7A42 
350M Hz 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 
in formation , rates, application . D-Star 
Leasing, Box 785, Ormond Beach, FL 
321 75. 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 1//(ii/QL'IUJT Tl:'.\'T EQUP.liE.\'T 

BEST PRJO; 

DMM 89 $199.95 
Most Advanced DMM 
All Purpose & Communication 
-80.7 to 81.4 dBm with 40-12000 
20 reference impedances 

TrueRMS 
Frequency counter. O.D1Hz-10MHz 
Capacitance: 1 pF-50,000~ 
Measure AC vo~ 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 
Ruggerdized case 
Rubber holster included 

LCR Meter 1310 
$229.95 

Most Advanced LCR 
Dual display:UQ or C/D 
Inductance: 0.1¢i-1 OOOH 
Capacitance:0.1 pF-10,000~ 
Jmpedance:1m0-10MO 
0. 7% basic accuracy 
Dissipation factor & a 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 

DC Power Supply 

Inductance: 1 )1H-40H 
Capacttance: 1 pF-40~ 
Frequency: 1Hz - 4MH6 
Temperature: -40-302 F 
TIL Logic Test 20MHz 
Diode, Continuity 
Volt, Amp, Ohm 
3999 count display 
Peak Hold 
Auto power off 
Ruggerdized case. 
Rubber Holster $8.00 
Temperature probe $7.00 

LCR Meter 814 
$189.95 

Resolution LCR 
Inductance: 0.1 )1H-200H 
Capacitance: 0.1 pF-20,000~ 
Resistance: 1 m0.20MO 
1% basic accuracy 
Dissipation factor indicates leakage 
in capacitor and a 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 

20 MHz Oscilloscope with Delay 
Sweep PS-205 $429.95 
Dual Trace, Component tes~ 6" CRT, X-Y Operation, TV 
Sync, Z-Modulation, CH2 Output, Graticule 11Jum, 2 probes 
each has x1 ,x1 0 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-805 60 MHz DELAY SWEEP $769.95 

Scope Probe: 60MHz x1, x10 $13, 100MHz x1, x10 $22 

PS-303 $159.00 
0-30 VDC , 0-3A output 
Cons1ant voltage & constant CU"Tenl mode 
0.02% + 2rnV lne reg.Jation 
0.02% + 3mV load reg.Jation 
1 mvrms noise ond r1pple 
Short dr~ and overload protected 
PS-8200 with di!j1al voltmeter $179.00 
Also available: 30V/5A, &N/3A, &N/5A 

16V/10A, 30V/10A 

AUDIO GENERATOR 

DMM 21 
$74.95 

Inductance: 1¢i-40H 
Capacitance: 1pF-2(X¥' 
Frequency: 1 Hz-1 MHz 
Volt, amp, ohm, dtode, 
continuity 
3999 count dtsplay 
TIL logic, HFE 
Peak hold 

Fluke Multi meter 
Fluke 12 $84.95 
Holster C-10 $10 
Fluke 70 II $67.5 
Fluke 73 II $94 
Fluke 7511 $129 
Holster C-70 $16 
Fluke 7711 $149 
Fluke 7911 $169 
Fluke 29 II $169 

Fluke 83 $225 
Fluke 85 $259 
Fluke 87 $287 

Fluke 97 
Scope Meter$1785 

20 MHz Digital Storage 
Oscilloscope DS-203 $729.95 
Switchable between digital and analog modes 
2 K word per channel storage 
Sampling rate 10M sample /sec 
8 btt vertical resolutton (25 Lerel/div) 
Expanded nmebase 1 Oms/div- 0.5 s/div 
Refresh , Roll , Save all , Save CH2, Pre-Trig 
Plotter Control 
250M Hz x1 , x1 0 $29, 250M Hz x1 00 $39 

DC Power Supply Triple Output 
PS-8202 $499.95 
Two G-30 VDC , G-3A ou1puts 
One ftxed 5VDC, 3A output 
capable of Independent or traddng operation 
Constant voltage and constant CU"Tenl mode 
Feu di~ meters for volt and CU"Tenl display 
Excelent reg.Jation and low ripple 
Short dr~ and over1oad protected 
Also available: 30V/5A \1ple output $549.95 
Dual traddng 30V/3A, 30V/5A, &N/3A, 60V/5A 

FUNCTION GENERATOR RF SIGNAL 
GENERATOR AG-2601A $119.00 FG-2100A $169.95 

.... \- . -·· . 

SG-41608 $119.00 
100 kHz-150MHz sinewave in 6 
ranges 
RF Output 1 OOmVrms to 35 MHz 
lntema11 kHz, External 50Hz-20kHz 
AM modulation 
Audio output 1 kHz, 1 Vrms 

RF SIGNAL 
GEN./COUNTER 
SG-4162 AD $229.95 
Generates RF signal same as 
SG-41608 
Frequency counter 1Hz - 150 MHz 
for internal and external source 
Sensitivity <50mV 

1OHz - 1 MHz in 5 ranges 
Output 0-8Vrms sinewave 

G-1 OVp-p squarewave 
Synchronization: !,3% of oscillation 

frequency per Vrms 
Output distortion: 

0.05'!1. 500Hz • 50kHz 
0.5 % 50Hz - 500kHz 

Output impedance: 600 ohm 

AUDIO 
GEN./COUNTER 
AG-2603AD $229.95 
Generates audio signal same as 
AG-2601A 
Frequency counter 1 Hz-150MHz 
for internal and external sources 
Sensitivity <50mV 

0.2 Hz -2 MHz tn 7 ranges 
Sine, square, triangle, pulse and ramp 
Output 5mV-20Vp-p 
1% distortion, DC offset.!. 1 OV 
VCF: G-10V control frequency to 1000:1 

FUNCTION GEN/COUNTER 
FG-2102AD $229.95 
Generates signal same as FG-2100A 
Frequency counter 4 dis its 
Feature TIL and CMOS output 

SWEEP FUNCTION 
GEN./COUNTER $329.95 
0.5Hz to 5 MHz in 7 ranges 
Sweep: Linear 10:1/Log 10:1 20ms to 2s 
AM Modulation 
Gated Burst, Vo~ge Control Generator 
Generator Control Vo~ge & 6 digit counter 
1Hz-1OM Hz for internal & external sources 

ALFA ELECTRONICS (800) 526-2532/(609) 520-2002 15DAY MONEY BACK GUARANTEE 1 YEAR WARRANTY 

FAX:(609) 520-2007 CALL OR WRITE FOR FREE CATALOG AND BEST OFFER 
741 Alexander Rd. Princeton NJ 08540 . . 

' ' V1sa. Master Card. Amencan Express. COD. Purchase Order Welcome 
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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. 
7892A. 7D01/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, 10M Hz 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 2465AIB. Also, 
test equipment service manuals needed. 
Pepper Systems: 214-353-0257; 214-902-
9511 Fax. 



RESOURCE BIN 

Exploring high 
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. 

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: 

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 I 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 I will mention three unique 
mags: ATV Quarterly and ATV 

Today on amateur televi­
sion. And Weather Sat Ink 
for weather reception info. 

I 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 , SET I, radio 
astronomy, scanners, wireless 
microphones , LAN networks , 
remote controls, or spread spec­
trum. 

Industry 
Trade Journals 

Don looks at the perils 
and pitfalls of auto 
electronics. 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. 

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, 

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 su rp lus. 
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 overpr iced . 
Owing to its gold-plated mi litary 
heritage. But one major exception 

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. 

I keep getting these strange 
phone calls from people pretend­
ing to be in their editorial depart­
ment. Asking me that I 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. 

, nczw 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 II 

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 II, and 
Hardware Hacker II reprints. $119.50 

LOTS OF OTHER GOODIES 
Ask the Guru I or II or Ill . . . . . . . . . . . $24.50 
Hardware Hacker II, Ill or IV . . . . . . . . $24.50 
Micro Cookbook I . , .. .. .. .. .. .. .. . $19.50 
PostScript Beginner Stuff. . . . . . . . . . . $29.50 
PostScript Show and Tell . . . . . . . . . . . $29.50 
lntro to PostScript Video . . . . . . . . . . . $29.50 
PostScript Reference II . . . . . . . . . . . . $32.50 
PostScript TutoriaVCookbook . . . . . . . $19.50 
PostScript by Example. . . . . . . . . . . . . $31 .50 
Understanding PS Programming . . . . . $29.50 
PostScript: A Visual Approach. . . . . . . $22.50 
PostScript Program Design . . . . . . . . . $24.50 
Thinking in PostScript . . . . . . . . . . . . . $22.50 
LaserWriter Reference . . . . . . . . . . . . . $19.50 
Type 1 Font Format .... .. . ........ $15.50 
Acrobat Reference . . . . . . . . . . . . . . . . $24.50 
Whole works (all PostScript) . . . . . . . $380.00 
PostScript Insider Secrets . . . . . . . . . . FREE 
Hacking Insider Secrets . . . . . . . . . . . . FREE 

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 I 
The reprints from all Don's Midnight Engineering 
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 I 
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 90odies. 
The downloading cost on a typical Guru file is 21 
cents. Modem access: Dial (BOO) 638-8369. On 
prompt, JOINGENIE, then DMD524 on key. 

FREE VOICE HELPLINE VISA/MC 

SYNERGETICS 
Box 809-NV 

Thatchczr, fiZ 85552 
(520) 428-4073 

Write In 57 on Reader Service Card. 53 



Addison-Wesley 
Jacob Way 
Reading MA 01867 
(617) 944-3700 

Fair Radio Sales 
PO Box 1105 
Lima OH 45802 
(419) 227-6573 

Amat Radio Astronomers GEnie 
247 N linden St 401 N Washington St 
Massapequa NY 11758 Rockville MD 20850 
(516) 798-8459 (800) 638-9636 

ARRL Handbook 
225 Main St 
Newington CT 06111 
(203) 666-1541 

A TV Quarterly 
1545leeSt 
Des Plaines IL 60018 
(708) 803-8994 

GPSWorld 
859 Willamette St 
Eugene OR 97 440 
(503) 343-1200 

Harris Semiconductor 
Box883 
Melbourne FL 32902 
(407) 724-7000 

ESC>UR.CE 

Maxim 
120 San Gagriel Drive 
Sunnyvale, CA 94086 
(800) 998-8800 

Navtech Bookstore 
2775 S Quincy St #610 
Arlington VA 22206 
(800) NAV-0885 

McGraw-Hill Bookstore Phllips/Signetics 
1226 Sixth Ave PO Box 3409 
New York NY 10020 Sunnyvale CA 94088 
(212) 512-4100 (800) 234-7381 

Microwave Journal 
685 Canton St 
Norwood MA 02062 
(617) 769-9750 

Plessey 
Box 660017 
Scotts Valley CA 95067 
(800) 927-2772 

Microwave Prod Digest Qualcomm 
34 Evergreen Place 6455 Lusk Blvd 
Tenafly NJ 07670 San Diego CA 92121 
(201) 568-5835 (619) 587-1121 

ATVToday Heathkit Microwaves & RF Radio Observer 
7605 Deland Ave 
Ft Pierce FL 34951 
(407) 464-2118 

1492 Highway 30 
Clarence lA 52216 
(319) 452-3377 

POBox1288 611Rt#46West 
Benton Harbor Ml 49022 Hasbrouck Ht NJ 07604 
(616) 982-3200 (201) 393-6286 

California Eastern Labs Hewlett-Packard Journal Mini.Circults Radio Research lnsts 
584 N Main St 
Waterbury CT 06704 
(203) 753-5840 

4590 Patrick Henry Dr 3200 Hillview Ave PO Box 350166 
Santa Clara CA 95054 Palo Alto CA 94304 Brooklyn NY 11235 
(408) 98S..3500 (415) 857-1501 (718) 934-4500 

Siemens Components 
2191 Laurelwood Rd 
Santa Clara CA 95054 
(408) 980-4500 

Sony Semiconductor 
10833 Valley View St 
Cypress CA 90630 
(714) 220-9100 

Spread Spectrum Scene 
PO Box2199 
El Granada CA 94018 
(800) 524-9285 (415) 726-6849 

Synergetics 
Box809 
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 

Defense Electronics Institute of Navigation 
6300 S Syracuse Way 8650 1800 Diagonal Rd #480 

Motorola RF Design Weather Sat Ink 

Englewood CO 80111 Alexandria VA 22314 
(303)220~00 (703)683-7101 

5005 E McDowell Rd 
Phoenix AZ 85008 
(800) 521-6274 

6300 S Syracuse Wy #650 4821 Jessie Dr 
Englewood CO 80111 Ape)( NC 27502 
(303) 220-0600 (910) 362-5822 FAX 

DKD Instruments 
1406 Parkhurst 

lnt Journallr/mm Waves MX-Com Inc Rockwell GPS Wireless Design & Dev 
301 Gibraltar Dr 233 Spring St 4800 Bethania Station Rd PO Box 568842 

Simi Valley CA 93065 
(805) 581-5771 

New York, NY 10013 Winston-Salem NC 27105 Dallas TX 75356 Morris Plains NJ 07950 
(201) 292-5100 (212) 620-8000 (800) 638-5577 (214) 996-5863 

Desperately searching for a 
mission. 

An obscure resource that 
often has good high frequency 
stuff in it is the free Hewlett 
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 
one is given a unique and broad-
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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 COMA : 
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 

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 I 
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
ti er is l ikely 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 II 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. 

Don Is now the §YSOP of. 
GEnie PSRT, where a specia/1 

Resource Bin topic ;ias been 
reserved for Nuts & Volts' 
readers. For modem access: 
(BOO) 638-8369. When prompt­
ed, enter .JOTNGENlli. Wheq ' 

''asked for a keyword, enter 
DMD524. 

You can also reaclt D~n 
:at Synergetics, Bo¥ Bet"; 
fthatche" AZ 8SSS2. Or send 
any messages to his Internet~ 
laddress of SYNERGET- . 
JC$GGE,f41E.GEIS.COM 
~~~* --~'-"'"'"' 

I#SO TEST EQUIPMENT cont. 

NORTH ATLANTIC 321A Wideban d 
Phase Angle Voltmeter; 5310 Electronic 
Synchro/resolver simulator, GPIB/BCD. 
619-439-1345. 

TEST EQUIPMENT, ETC: HP 75808 8-pen 
drafting plotter, sizes A-D, $1 ,475; Fluke 
5408 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 2148 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 
62278 0-25V 0-2.0A dual tracking lab 
power supply, $475; HP 64438 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; 8MI 4800 and Dranetz 606, 
626 printing power line disturbance moni­
tors. Call , excellent condi tion! 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 OM 501A 4-1/2 digit multi­
meter, $250; Tek OM 502A auto-ranging 
mulitmeter, $215. Pepper Systems, 214-
353-0257. 

TEK P6006 X10 Scope Probe with acces­
sories $15. Boonton 82AD Modulat ion 
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 49211,2,3 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 862228 .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, WA61PQ. 909-279-
7347. 

141T SPECTRUM analyzer plug-ins: HP 
8553B 110MHz R/F $250; HP 8552B 1/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. 

1 OOo/o Satisfaction & Free Shipping 
Resellers 
Dealers 

Welcome 
MHZ 

386 ox40 MHzi128K $89 
~evboards: 

24hrs: Free Tel: 
800 899-6430 

486 ac33 MHZ $77 
101 KEYBOARD $15 24hrs: Free Fax: 

800 7 45-1 670 486ac50 MHZ $95 
101 SPU PROOF $15 

486 sx33/40 MHZ UMC $95 
KEYTRONIC $24 

486 S..C 2-66 VESA IBM w/64K $149 
486 75 MHZ VESA IBM w/25& $CA.LL 
486 sx33 MHZ W 256K VLB $155 
PENTIUM READY T24 
4 ISA & 3 VESA SLOTS 

486 DX33 MHZ w/256 VLB $209 
486 Dx2 50 MHZ w/256 $239 
486 DX 2 66 MHZW/256K $289 

Foa1s 200012000+,00 $CA.LL 
lvGA Cards:_ 
R~TEK256K $24 
TRIDENT SJGA 512K $38 
TRIDENT 1MB $55 
CiRRus-LoGIC 1MB WiN Ace $55 
VESA VGA 1MB EXP 2MB $72 
PCI VGA 2MB $149 

Confidence 
Bisk.Free 
30days 

Money&clc 

* 
WEOO 

·cARRY 
COMPLETE 

··· sYSTEM 
*·· 

Printer 
,.;....:----'---'------'---'--. .•·· Memory .. ·. 

iii 

Write In 175 on Reader Service Card. 

TEK 1410/SPG3/TSG2/TSG3 NTSC TV 
signal generator, like new $950. Tek 146 
NTSC signal generator $500. Wavetek 
1062 RF signal generator, new, $475. HP 
3550/01 attenuator, new, $75. Wavetek 
1084 microwave signal generator $400. 
Marconi TF2300A modulation meter 
$250. Naptech, 707-928-1961. 

EIP 3510 0-18 GHz counters $1,295 ea.! 
1-800-435-1516. 

DIGITAL C,L METERS. 4 and 4112 digits, 
several models to choose from, 30 day 
money back/3 year repair warranty. Large 
LED display, small, rugged aruminum 
box. Test frequency 10MHz/1MHz down 
to 1KHz. Accuracy: ± 0.2%. Resolution: 
0.0001pF/0.001pF & 0 .0001~tH/0.001~tH . 
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, O.Q1° accuracy, 
4112 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 2 9.5" 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 3.4" x 11" x 
1 Y2 ". $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/8 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 4158 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, I 0990 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: I Oam-5pm . 
ADMISSION: $6, free w /membership. FEATURES: C. 
CONTACT: MarketPro Computer Shows. • 

MARCH 5 

CA- UVERMORE- East Bay Area Amateur Radio/ 
Electronics/Computer Swap Meet SPONSOR: Liver­
more Amateur Radio Klub (LARK) . LOCATION: Los 
Posltas College, N of 1-580 at Airway Blvd. exit . 
HOURS: 7am-12noon, rain or shine. ADMISSION: 
Free. TALK-IN: 14 7 .045 + (PL 94.8) fr west, 
145.350- (PL 1 00) 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 51 0-783-2803 message days. 

CA- SAN DIEGO- MarketPro Computer Show&. 
Sale. LOCATION: Scottish Rite Center. HOURS: 
I Oam-5pm. ADMISSION: $6, free w /membershlp. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows. • 

MARCH II 

AZ - SCOTTSDALE - ARRL Hamfest. SPONSOR: 
FARE and ARCA. CONTACT: Clifford Hauser, 
I<D6XH, 8741 N . Hollybrook Ave., Tucson, AZ 
85741 . 602-744-9095 . 

CA- SANTA ROSA- MarketPro Computer Show&. 
Sale. LOCATION: Sonoma Co. Fairgrounds. 
HOURS: I Oam-5pm. ADMISSION: $6, free w /mem­
bershlp. FEATURES: C. CONTACT: MarketPro Com­
puter Shows. • 

MARCH 11-12 

CA - VENTURA - MarketPro Computer Show &. 
Sale. LOCATION: Ventura Fairgrounds. HOURS: 
1 Oam-5pm. ADMISSION: $6, free w /membership. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows. • 

MARCH 12 

CA - FRESNO- MarketPro Computer Show&. Sale . 
LOCATION: Fresno Fairgrounds. HOURS: 10am-
5pm. ADMISSION: $6, free w /membershlp. FEA­
TURES: C. CONTACT: MarketPro Computer 
Shows. • 

CA- LANCASTER- MarketPro Computer Show&. 
Sale. LOCATION: Antelope Valley Fairgrounds. 
HOURS: I Oam-5pm. ADMISSION: $6. free w /mem­
bershlp. FEATURES: C. CONTACT: MarketPro Com­
puter Shows. • 

MARCH 18 

CA- ANAHEIM- Computer Show&. Sale . LOCA­
TION: Anaheim Stadium. HOURS: I Oam-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 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 18-19 

CA- VALLEJO- MarketPro Computer Show&. 
Sale. LOCATION: Solano Co. Fairgrounds. HOURS: 
I Oam-5pm. ADMISSION: $6, free w /membershlp. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows. • 

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: Walia Walia Valley ARC. 
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LOCATION: Milton Freewater Community Center. 
HOURS: 8am-3pm. ADMISSION: Free with sign-ln. 
TALK-IN: 147.280. FEATURES: DP - F/R. DEALER 
INFO: Swap tables: radio gear&. related equipment 
only. CONTACT: David L. Pence, I<B7WRT, 810 E. 
Sumach St., Walla Walla WA 99362- 1348. 509-
525-2529. 

MARCH 25 

CA -SACRAMENTO- MarketPro Computer Show 
&.. Sale. LOCATION: Cal Expo. HOURS: I Oam-5pm. 
ADMISSION: $6, free w /membersh ip . FEATURES: C. 
CONTACT: MarketPro Computer Shows. • 

MARCH 25-26 

CA - DEL MAR - MarketPro Computer Show &. 
Sale. LOCATION: Del Mar Fairgrounds. HOURS: 
I Oam-5pm. ADMISSION: $6, free w /membershlp. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows. • 

MARCH 26 

CA - STOCKTON - MarketPro Computer Show &.. 
Sale. LOCATION: Civic Auditorium . HOURS: I Oam-
5pm. ADMISSION: $6, free w /membersh lp . 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 . 

ArRIL I 

CA- HANFORD - Hams &. Hackers Swapmeet. 
SPONSOR: The Kings ARC. LOCATION: Hanford 
Fraternal Hall , 1Oth Ave . at Florinda. HOURS: 
Sam-? ADMISSION: Free. TALK-IN: 145. I 1, 
147 .33 (PL 1 00) . 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&.. Elec tron­
Ics Swap Meet. SPONSOR: ARC of El Ca jo n. 
LOCATION: Santee Drive-In, I 0990 N . Woodside . 
HOURS: 6 :30am-?. ADMISSION: 50~. TALK-IN: 
146.520. FEATURES: C- E- F- F/R- H. DEAllR 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 3 I st 
9am-6pm. CONTACT: Warren Kelsey , S. 1405 
Crestline, Spokane WA 99203 . 

ArRIL 1-2 

WA • SPOKANE - ARRL Hamfest. SPONSOR: 
Inland Northwest Ham fest Assoc. CONTACT: War­
ren Kelsey, KJ7BB, 1405 S. Crestline, Spokane WA 
99203 . 509-534-8443 . 

ArRIL 2 

CA ·LIVERMORE- East Bay Area Amateur Radio/ 
Electronics/Computer Swap Meet SPONSOR: Liver­
more Amateur Radio l<lub (LARK) . LOCATION: Los 
Posltas College, N of 1-580 at Airway Blvd. exit . 
HOURS: 7am-12noon, rain or shine. ADMISSION: 
Free. TALK-IN: 147 .045+ (PL 94.8) fr west, 
145.350- (PL 1 00) fr east . FEATURES: E - H - FP -
F/R. DEALER INFO: Setup after 7 am only. $I 0 
space fee. Covered spaces avail. If rain. CON­
TACT: Noel Anklam KC6QZI<, 510-447-3857 
eves. or 510-783-2803 message days. 

CA • OXNARD - MarketPro Computer Show &. 
Sale . LOCATION: Community Center . HOURS: 
I Oam-5pm . ADMISSION: $6, free w /membership. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows. • 

ArRIL 8 

CA- FRESNO- MarketPro Computer Show&. Sale. 
LOCATION: Fresno Fairgrounds. HOURS: 10am-
5pm. ADMISSION: $6, free w /membership. FEA­
TURES: C. CONTACT: MarketPro Computer 
Shows. • 

ArRIL 9 

CA - LANCASTER - MarketPro Computer Show&. 
Sale . LOCATION: Antelope Valley Fairgrounds. 
HOURS: I Oam-5pm. ADMISSION: $6, free w /mem­
bershlp . FEATURES: C. CONTACT: MarketPro Com­
puter Shows. • 

CA - STOCKTON - MarketPro Computer Show &.. 
Sa le . LOCATION: Civic Auditorium. HOURS: I Oam-
5pm . ADMISSION: $6, free w /membershlp. FEA­
TURES: C. CONTACT: MarketPro Computer 
Shows. • 

ArRIL IS 

CA - ANAHUM- Computer Show&. Sale. LOCA· 
TION: Anahe im Stadium. HOURS: I Oam-4pm . AD­
MISSION: $4. I 2 &.. under free . FEATURES: C- DP. 
CONTACT: Robert Austin Corp., 1209 Howard 
Ave. , Suite 200, Burlingame, CA 940 I 0. 

CA - SAN DIEGO - MarketPro Computer Show&. 

AC 
B 
c 
CB 
DP 
E 
EX 
F 
FM 
FP 
F/R 
H 
RV-H 
RV-S 
s 
T 

FEATURES KEY 

- Air-conditioned 
-Banquet 
-Computers 
- Commercial Booths 
- Door Prizes 
- Electronics 
-FCC exams 
-Forums 
- Flea Market 
- Free Parking 
- Food & Refreshments 
- Amateur Radio 
- RV Parking w/hookups 
- RV Parking Self-contained 
-Seminars 
-Tailgating 

Allllttlnt Information ~ 

Nuts a Volta 
EVENTS CA 
430 Prtnceland 

Corona, CA 81111 
Phone 909·371-8497 
FAX 909·371·3062 

Sale. LOCATION: Scottish Rite Center. HOURS: 
10am-5pm. ADMISSION: $6, free w /membershlp. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows. • 

CA • SANTA ROSA - MarketPro Computer Show&. 
Sale. LOCATION: Sonoma Co. Fairgrounds. 
HOURS: I Oam-5pm. ADMISSION: $6, free w /mem­
bershlp. 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, I 0990 N. Woodside. 
HOURS: 6:30am-?. ADMISSION: 50~. TALK-IN: 
146.520. FEATUIUS: C- E- F - F/R- H. DEALER INFO: 
$6 vehicle. CONTACT: Pat, WA6MHZ, ARCEC, Box 
50, El Cajon CA 92020. 619-561-0052. 

ArRIL 19-20-2 1 

NV- LAS VEGAS- Electronic Distribution Show&.. 
Conference. SPONSOR: Electronic Industries As­
soc. ; Electronics Represenatlves Assoc .; National 
Electronic Dlst. Assoc . LOCATION: Las Vegas 
Hilton. HOURS: Wed!Thu: 9am-5pm; Frl: 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. 

ArRIL 22-23 

CA - VENTURA - MarketPro Computer Show &.. 
Sale . LOCATION: Ventura Fairgrounds. HOURS: 
I Oam-5pm. ADMISSION: $6, free w /membershlp. 

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 
BOQ-436-6707 

Northern Computer Shows· 508-744-8440 



FEATURES: C. CONTACT: MarketPro Computer 
Shows. • 

APRIL Z9 

CA- SONOMA- Hamfest. SPONSOR: Valley of 
the Moon ARC. LOCATION: Sonoma Veteran ' s 
Memorial Bldg., I 26 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 )ones WD6BOR, 707-996-4494. 

CA - VALLEJO - MarketPro Computer Show &. 
Sale. LOCATION: Solano Co. Fairgrounds. HOURS: 
I Oam-Spm. ADMISSION: $6, free w/membershlp. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows.• 

ArRIL 19-30 

CA - DEL MAR - MarketPro Computer Show &. 
Sale . LOCATION: Del Mar fairgrounds. HOURS: 
I Oam-Spm. ADMISSION: $6, free w/membershlp. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows.• 

APRIL 30 

CA- SACRAMENTO- Ham Radio/Computer Swap­
meet. SPONSOR: CSUS Student ARC. LOCATION: 
California State Unlv. at Sacramento, US 50 &. 
Howe Ave. HOURS: 7am-12pm. ADMISSION: Free. 
TALK-IN: 145.230 (-dup PL 162.2). FEATURES: FP­
FIR. DEALER INFO: Sellers $10. CONTACT: Gary 
Webbenhurst, KC6URB, 916-381-6602 evenings. 

CA - SACRAMENTO - MarketPro Computer Show 
&. Sale. LOCATION: Scottish Rite Center. HOURS: 
1 Oam-Spm. ADMISSION: $6, free w/membershlp. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows. • 

MAY6 

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/vehlcle. CONTACT: Pat, WA6MHZ, ARCEC, Box 
50, El Cajon CA 92020. 6 I 9-56 I -0052. 

MAY 7 

CA - UVERMORE- East Bay Area Amateur Radio/ 
Electronics/Computer Swap Meet SPONSOR: Liver­
more Amateur Radio Klub (LARK). LOCATION: Las 
Posltas College, N of 1-580 at Airway Blvd. exit. 
HOURS: 7am-12noon , rain or shine. ADMISSION: 
free. TALK-IN: 147.045+ (PL 94.8) from west, 
I 45 .350- (PL I 00) from east . FEATURES: E- H- FP­
F/R. DEALER INFO: Setup after 7 am only. $I 0 
space fee . Covered spaces avail. If rain. CON­
TACT: Noel Anklam KC6QZK. 510-447-3857 eves 
or 5 I 0-783-2803 message days. 

CA- SANTA ROSA - MarketPro Computer Show &. 
Sale. LOCATION: Sonoma Co. Fairgrounds. 
HOURS: I Oam-5pm. ADMISSION: $6, free w /mem­
bershlp. fEATURES: C. CONTACT: MarketPro Com­
puter Shows. • 

MAY 13 14 

CA- SACRAMENTO- MarketPro Computer Show 
&. Sale. LOCATION: Cal Expo. HOURS: I Oam-Spm. 
ADMISSION: $6, free w /membershlp. fEATURES: C. 
CONTACT: MarketPro Computer Shows. • 

MAY 14 

CA -SAN DIEGO- MarketPro Computer Show &. 
Sale. LOCATION: Scottish Rite Center. HOURS: 
I Oam-Spm. ADMISSION: $6, free w /membershlp. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows. • 

MAY ZO 

CA- fRESNO- MarketPro Computer Show&. Sale . 
LOCATION: Fresno Fairgrounds. HOURS: I Oam­
Spm. ADMISSION: $6, free w/membershlp. FEA­
TURES: C. CONTACT: MarketPro Computer 
Shows. • 

CA- SANTEE- Ham Radio, Computer&. Electron­
Ics Swap Meet. SPONSOR: ARC of El Cajon. 
LOCATION: Santee Drive-ln. I 0990 N. Woodside. 
HOURS: 6:30am-? ADMISSION: 50~. TALK-IN: 
I 46.520. FEATURES: C - E - F- F/R- H. DEALER INFO: 
$6/vehlcle. CONTACT: Pat, WA6MHZ, ARCEC, Box 
50, El CaJon CA 92020. 6 I 9-56 I -0052 . 

MAY ZO-Z I 

WA ·YAKIMA- ARRL Hamfest. SPONSOR: Yaki­
ma ARC. CONTACT: Mark Tharp, KB7HDX, POB 
2222. Yakima WA 98907. 509-965-3379. 

MAY Z I 

AZ - PHOENIX - Computer &. Electronic Swap 
Meet. SPONSOR: Electronic Materials &. Comput­
ers. HOURS: 8am-3pm. ADMISSION: Free. fEA­
TURES: FP. DEALER INFO: Vendor spaces $I 5. 
CONTACT: 3102 W . Thomas Rd. #902 , Phoenix 

AZ 85017. 602-272-3200. 

CA ·SAN RAFAEL- MarketPro Computer Show&. 
Sale. LOCATION: Embassy Suites. HOURS: IOam­
Spm. ADMISSION: $6, free w /membershlp. FEA­
TURES: C. CONTACT: MarketPro Computer 
Shows.• 

CA - STOCKTON - MarketPro Computer Show &. 
Sale. LOCATION: Civic Auditorium. HOURS: I Oam­
Spm. ADMISSION: $6, free w /membershlp. FEA­
TURES: C. CONTACT: MarketPro Computer 
Shows. • 

CENTRAL REGION 

MARCH 4 

lA • CEDAR RAPIDS - I 2th Annual Eastern Iowa 
Computer Fair. SPONSOR: Commo-Hawk Comput­
er Users Group. LOCATION: Teamsters Union Hall , 
5000 J St. SW. HOURS: 8am-6pm. ADMISSION: $2 
donation. CONTACT: Leland Hosford at 3 I 9 -393-
463 I (voice, evening), 319-393-4852 (FAX), le­
land@lns.lnfonet.net (Internet). 

Ml- WATERFORD- Computer Trade Show. LOCA­
TION: NOCC CAl Building, 5640 Williams Lake 
Rd .. Exit 89 off 1-7S, go W 3 .5 mi. to Walton Blvd .. 
turn right. HOURS: I Oam-3pm. ADMISSION: 
Adults $4: Seniors &. students w/ID $3 : under I 2 
free w /adult. FEATURES: C - DP. CONTACT: Com­
puters&. You , 313-283-1754. 

OK - ELK CITY - Hamfest. SPONSOR: W . Centra l 
OK ARC. LOCATION: Civic Center, Exit 4 I off 1-40. 
HOURS: 9am-Spm. ADMISSION: $5 adv., SS door. 
TALK-IN: 146.16/.76. CONTACT: WCOARC, POB 
2023, Elk City OK 73648. 405-472-3442 da¥s or 
405-473-2572 eves. 

MARCH 5 

Ml- SOUTHGATE- Computer Trade Show. LOCA­
TION: Southgate Civic Center, 14700 Dlx-Toledo 
Rd., bet. North line&. Eureka. HOURS: I Oam-4pm. 
ADMISSION: Adults S4: Seniors &. students w /10 
$3 : under I 2 free w /adult . FEATURES: C - DP. 
CONTACT: Computers &. You, 3 I 3-283- I 754. 

MARCH 7 -8 -9 

TX - DALLAS - Computer Telephony Conference 
&. Expo. LOCATION: Dallas Convention Center. 
ADMISSION:$ 795. CONTACT: Computer Telepho­
ny, I 2 W. 21st St .. New York, NY I 0010. 2 I 2 -69 1-
82 I 5, FAX 2 I 2-69 I - I 19 I . E-Mail = Harry Newton 
@ MCI Mall 101-5032. 

MARCH 10 

MO ·ST. LOWS- 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 11 45.2 1. 
FEATURES: F/R. CONTACT: Carl H. Hohenberger, 
WBOBZP. 5266 Parker Ave. , St. Louis MO 63139-
1340. 314-351 -7084. 

MARCH 10- 11 - IZ 

LA-LAFAYETTE- Hamfest. SPONSOR: Acadlana 
ARA. LOCATION: Holiday Inn Holldrome, E. Ser­
vice Rd. off 1-49. HOURS: Fri. Spm-7pm, Sat . 
8am-4pm, Sun. 8am-12pm. ADMISSION: $3 adv., 
$5 door. TALK-IN: 147.63/ .03, 146.22/.82 , 
144.73/145.33. 147.811.21. FEATURES: EX - f . 
CONTACT: Carolyn Oubre, 601 Sugar Mill Rd ., 
New Iberia LA 70560. 318-364-2857 . 

MARCH I I 

IN -INDIANAPOUS- Indianapolis Computer fair. 
LOCATION: Quality Inn East, 3525 N Shadeland, 
near Pendleton Pike. HOURS: I Oam-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 underfree. TALK-IN: 146.76 
WOILO. fEATURES: C- H - S. CONTACT: ARCEF '95 , 
POB 32 I 5 , Fargo NO 58 I 08-32 I 5 . 

OH • AKRONIMOGADOR - Compvter Manla l 
SPONSOR: National Computer Exposition. LOCA­
TION: St. Nicholas Social Hall, 755 S. Cleve. Ave .. 
US 224 &. Rt. 532 &. 3 mi. S 1-76 Ex. 29. HOURS: 
I Oam-4pm. ADMISSION: $I off w /ad, under I 2 
free . FEATURES: FP. DEALER INFO: Setup Sam-
9 :45am. Sellouts are common, early booking 
advised. CONTACT: joe Bowen, 2 16-442-1776 o r 
Ronald Nelson, FAX: 216-292-7746. National 
Expo 's, Inc .. 30799 Plnetree Rd . #230, Cleveland 
OH 44124. 

MARCH I Z 

IN -INDIANAPOUS- Indiana Hamfest &. Comput-

er Show. SPONSOR: Morgan County Repeater 
Assn . LOCATION: Indiana State fairgrounds , Pavil­
Ion bldg. HOURS: Sam-?. ADMISSION: $7 . TA'LK­
IN: 147.06. FEATURES: C- FM. DEALER INFO: 8' 
table $15 . Setup 3 / 11 3pm-9pm, 3/ 12 6aiT)·Bam. 
CONTACT: Deanne Martin, N9TEJ, 39 Lake Shore 
Dr. # 14, Martinsville IN 46151 . 3 I 7-342-4307. 

Ml - LANSING - Computer Trade Show. LOCA­
TION: Holiday Inn South Convention Center, 6820 
South Cedar St. , Exit #I 04 off of 1-96. HOURS: 
I Oam-3pm. ADMISSION: Adults $4: Seniors &. 
students w/ ID $3 : under I 2 free w /adult. FEA­
TURES: C - DP. CONTACT: Computers &. You , 
313-283- 1754. 

OH- ORCLEVILLE- Hamfest. SPONSOR: Teays 
ARC. LOCATION: Plckaway County fairgrounds, 
4 -H Bldg., St. Rt. 22 . HOURS: Sam-?. ADMISSION: 
$4 adv., S5 door. TALK-IN: 147. 180 + . FEATURES: 
C - DP - FM- FP - f/R - H. DEALER INFO: Tables : S5 
adv. , $6 door. CONTACT: Dan Grant, WSUCF, 
22150 Smlth-Hulse Rd. , Circleville OH 43 I 13. 
614-477-3026. 

OH - CLEVELAND - Compvter Mania! SPONSOR: 
National Computer Exposition . LOCATION: Clarion 
Hotel , Eastlake, 35000 Curtis Blvd. at Rt. 2 &. Rt . 
91 . HOURS: I Oam-4pm. ADMISSION: $I off w /ad, 
under 12 free. FEATURES: FP. DEALER INFO: Setup 
Sam-9:45am. Sellouts are common, early booking 
advised. CONTACT: joe Bowen, 2 I 6-442-1 776 or 
Ronald Nelson, FAX: 2 I 6 -292-7746. National 
Expo's, lnc., 30799 Plnetree Rd. #230, Cleveland 
OH 44124. 

OH ·CONNEAUT- 9th Annual Hamfest &. Comput­
erfest. SPONSOR: Conneaut Amateur Radio Club. 
LOCATION: Conneaut Human Resource Center, 
32 7 Mill St. HOURS: 8am-3pm. ADMISSION: $4 
adv, $5door. TALK-IN: 147.39. FEATURES:C-EX­
f /R. DEALER INFO: Tables SS, Setup 6am. CON­
TACT: Clarence Baugher, WSFAS, 109 Daniels 
Ave., Conneaut, OH 44030-23 I 5. 2 I 6-593-3038. 

MARCH 18 

KS • COLIIY _:.-Hamfest. SPONSOR: Trojan ARC. 
LOCATION: Colby National Guard Armory on K-25 . 
HOURS: 8am-2pm. ADMISSION: S2 . TALK-IN: 
146.82 . fEATURES: EX - F - FIR. DEALER INFO: 
Tables S5 . CONTACT: TARC, POBOX, Colby, KS 
67701 -0983. 

Ml - UVONIA - Computer Trade Show. LOCA­
TION: Livonia Elks Lodge Hall , 3 I I I 7 Plymouth 
Rd. , I blk. E of Merriman. HOURS: 10am-3pm. 
ADMISSION: Adults $4: Seniors &. students w/ID 
$3 ; under I 2 free w /adult. FEATURES: C- DP. 
CONTACT: Computers&. You , 3 I 3-283- I 754. 

Ml - 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 .. $4 door. TALK-IN: 146.66 
or 146.52 . FEATURES: C - FP - F/R. DEALER INFO: 
Tables$ I per ft .. min . 4ft .. plus admission set up 
6 :00am. CONTACT: Wes Chaney NSBDM, 616-
979-3433 or SMARS, POB 934, Battle Creek, Ml 
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-Spm, Sun: Sam-2 :30pm. ADMISSION: $7 adv, 
$8 door. FEATURES: DP - FM. DEALER INFO: Tables: 
I -2 $10 ea., 3 + $15 ea. CONTACT: Midland 
Amateur Radio Club, POB 440 I , M idland TX 
79704. 

MARCH 19 

IL - ORLAND PARK - The Orland Park Computer 
Show. LOCATION: Orland Park Civic Center, 14 7th 
St &. LaGrange Rd (Rt. 45). HOURS: 9 :30am- 3pm. 
ADMISSION: Adults $5- $I off with copy of this 
ad, 8- I 2 yrs $2, under 8 free . FEATURES: A- C - CB 
- DP - FP- F/R - All Indoors. CONTACT: 24-hour 
Hotline 708-974-3 I 23. 

IL - STERUNG- 35th Annual Ham fest . 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 W9MEP Repeater. 
fEATURES: C - E- FM - FP - F/R- H- RV-S. DEALER 
INFO: Tables $5, w /electrlclty $6. Set up Sat. 
6pm-9pm, Sun 6:30am. CONTACT: Lloyd Sher­
man, KB9APW, POB 521 Sterling IL 6108 I -052 I . 
8 I 5-336-2434. 

Ml -ANN ARBOR -Great Lakes Computer Expo &. 
Sale. SPONSOR: Progressive Computer Produc­
tions. LOCATION: Holiday Inn, US-23 &. Plymouth 
Rd . HOURS: I Oam-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. 
I 2' $40 ea. CONTACT: Progressive Computer 
Productions, 23814 Michigan Ave. , Ste 237 , 
Dearborn Ml 48 I 24 . 313-425-92 76. 

Ml- MADISON HEIGHTS- Computer Trade Show. 
LOCATION: 876 Horace Brown Dr .. I blk. E of 1-75 , 

3 blks. S of I 3 Mile Road. HOURS: I Oam-3pm. 
ADMISSION: Adults $4: Seniors &. students w /10 
$3 ; under I 2 free w/adult. FEATURES: C - DP. 
CONTACT: Computers&. You, 313-283-1754. 

OH -COLUMBUS - Columbus Computer Fair. 
LOCATION: Comfort Inn North, off 1-71 on Gran­
ville-Dublin. CONTACT: Ben Yanto, AGI Computer 
fairs. • 

OH • MAUMEl - Hamfest/Computer Fair. SPON­
SOR: Toledo Mobile Radio Assoc . HOURS: 
8 :00am-3:00pm. ADMISSION: $4 adv. , $5 door. 
DEALER INFO: Tables before March I; $15 &. $20 . 
After March I; all tables $25. CONTACT: Bob 
Mann NSUPT, 8035 Lewis Ave .. Temperance , Ml 
48182 . 

WI- )EffERSON- Hamfest. SPONSOR: Trl County 
Amateur Radio Club. LOCATION: Jefferson County 
Fairgrounds. HOURS: Sam-?. ADMISSION: $4. 
DEALER INFO: 6' tables $5. Set up 7am. CONTACT: 
W9MQB, 2 I 3 Frederick St .. Ft. Atkinson WI 
53 538. 4 I 4 -563-638 I eves. 

MARCH 25 

IN ·MICHIGAN CITY - Ham fest&. 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 PI) . FEATURES: CB - FM- H. 
DEALER INFO: 6 ' tables $6, elec. hook-ups $2. 
Early set up for vendors. CONTACT: Ron Stahovl­
ak, N9TPC, 213 So. Dickson St .. Michigan City IN 
46360. 2 19-872-6594. 

Ml -WESTLAND - Great Lakes Computer Expo &. 
Sale . SPONSOR: Progressive Computer Produc­
tions. LOCATION: Wayne-Ford Civic League, 1645 
Wayne Rd ., I blk . S of Ford Rd . HOURS: I Oam-
4pm. ADMISSION: Adults $4, Seniors/Students $3, 
under 12 free w/adult. FEATURES: C- DP- FP - F/R­
S. DEALER INFO: 8' $35 ea. I 2 ' $40 ea. CONTACT: 
Progressive Computer Productions, 238 I 4 Michi­
gan Ave .. Ste 237, Dearborn Ml48124. 3 I 3-425-
9276. 

TX • TEXARKANA - ARRL Hamfest. SPONSOR: 
Four States ARC. CONTACT: Tom Comstock, N5TC, 
I 700 Dominik, College Station TX 77840. 409-
693- 1181. 

MARCH Z6 

IL • GRAYSLAKE - I 6th Annual Lamarsfest '95. 
SPONSOR: Libertyville &. Mundelein ARS. LOCA­
TION: Lake County Fairgrounds, Rts. IL- l 20 &. 
US-45 . HOURS: 8am-2pm. ADMISSION: $4 adv. 
w /SASE, $5 door. TALK-IN: 147.945/. 345 , 
I 46.52 . FEATURES: C - CB- E- FP - F/R - H. DEALER 
INFO: Commercial tables $25, wall tables $15, 
swapfest table S I 0. Setup 6am. CONTACT: La­
marsfest '95, 650 Green Bay Rd .. Lake Bluff IL 
60044. Frank Avellone, W9GLO, 708-234-4 I 24 
before I Opm. 

IL • PALATINE- Computer Central. LOCATION: 
Harper College. HOURS: 9:30am-3pm. ADMIS­
SION: Adults $6, 8-12 $2, under 8 free . S 1 off reg. 
adult admission w / thls 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, 1-65 &. 264 Freedom Way at the 
Fairgrounds. HOURS: I Oam-3pm. CONTACT: Willi ­
am Ibarra, Meka Enterprises, 2656 E. 2nd St ., 
Bloomington IN 47401.812-333-4484 , FAX: 8 I 2 -
333-4650. 

Ml - 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 - FIR. DEALER INFO: Tables S30. CON­
TACT: Merle Goldman, 3 I 3 -971 -0990. 

Ml- DEARBORN- Computer Trade Show. LOCA­
TION: Dearborn Civic Center, I 580 I Michigan 
Ave., corner of Greenfield. HOURS: I Oam-4pm. 
ADMISSION: Adults $4: Seniors &. students w/10 
$3: under 12 free w /adult. FEATURES: C - DP. 
CONTACT: Computers&. You , 3 I 3-283-1754. 

Ml • fUNT - 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 1-69. HOURS: 10am-4pm. 
ADMISSION: $4, $3 w / this ad. FEATURES: AC -C ­
CB • DP • FP- F/R. CONTACT: Five Star Productions, 
2436 Nerredla St., Flint Ml48532. 81 0-768-60S8 
(pager) , 810-230-0988 (after 4pm). 

MARCH 3 I -APRIL 1 

AR -LITTLE ROCK- Little Rock Ham fest&. ARRL 
State Convention. LOCATION: Little Rock Expo 
Center. HOURS: frl : 4pm-9pm, Sat: Sam-Spm. 
FEATURES: AC- CB- F- FM- T. CONTACT: jim 
Blackmon, KBSIFV, 1008 Pine St .. Arkadelphia AR 
71923-4919. 501-246-6734 or SOl -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 • 

• Muxes • Phone Equipment • 

HP 
HP 
HP 
HP 
HP 
HP 
HP 
HP 
TEK 
TEK 

• And much more • 

Check out these specials: 
432A 

478A 

Power Meter ................................ $295.00 

Power Sensor .............................. $295.00 
141 T Spectrum Analyzer Mainframe .... $750.00 
8552A 
8553A 

8410A 

IF Section Plug-in ........................ $495.00 
RF Section Plug-in ...................... $650.00 

Network Analyzer Mainframe ...... $525.00 

8411A Frequency Converter ................... $995.00 
8412A Display Plug-in ............................ $595.00 
7104 1 GHZ Oscilloscope .................. $5,995.00 
7 A26 Dual Trace Plug-in ....................... $175.00 

Rockland 75308 Spectrum Analyzer Plug-in .......... $395.00 

Call, fax, or visit today!!! 
Lectronic Research Labs 800-358-8378 

' 

1423 Ferry Ave., Camden, NJ 
\... 

Fax: 609-541-7852 
~ 

Write In 174 on Reader Service Card. 

N~-.., ca .. d. P.-~-<>-.., .. ~d. 
T~s-tEq .. ap ... ~--• 

Substantial SAVINGS on New & Pre-Owned Fluke, 
Hewlett Packard, Goldstar, Leader, Tektronix, and more ... 

SUPER SALE.~ 
TE~TRONIX 465 100 MHZ Osci loscope 
• Professionally Refurbished to Original Manufacturer's Specifications. 
• Dual Channel, Calibrated Delayed Sweep. ~ 
• 90 Day Warranty. 

Full line of Oscilloscopes, Video & Audio Test Equipment, F 0 T R 0 N I C 
Power Supplies, Meters, Probes and Accessories. · CORPORATION 

lZ1 To fREE 1.99-
P.O. BOX 708 

l'.ii5J FMExiiC Q 0 I LL IIIMfl Medford, MA 02155 ~ • • • m51511 FAX(617)665-0780 

Write In 170 on Reader Service Cerd. 

I#SO TEST EQUIPMENT cont. 

VALHALLA 2720GS DC CALIBRATORS 
0-1200VDC, 3PPM, nine digits, DVM, 
GPIB. Fluke 3328 $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 
6127AIB 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 TOR, 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, 16108 logic state analyzer $225, 
HP 69408 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 84128 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 7871 $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, H P 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. 

SEMICONDUCTOR 
STOCKING DISTRIBUTOR 

OF 

Phone (Ill) 114-IHO • FAX (118) 704-0100 

HOURS•8•00 to 5 •00 

STATIC & STATIC COLUMN RAllS ~PROIIS 
DYNAMIC & VIDEO RAllS 2718 
INTEL CPU'S 2732 
IIOTOROLA CPU S ~84 EPROIIS 
EEROMS 27128 
PROMS 27C128 
PALS 27256 
GALS 27if:58 
DALLAS BATTERIES 27 2 

27C512 
IBM PROPRIETARY CHIPS 27C010 
UARTS 27020 
LINEAR 88764 
VOLTAGE REGULATORS 88766 
CMOS 4000 SERES 
74 SEREIES TTL PROMS 
SURFACE MOUNT TTL 745.., .. 
AMP CONNECTORS 
AMERICAN & JAPANESE TRANISTORS 

825 

VLSI 
PALS&GALS 

WESTERN DIGITAL 16L8 
CHIPS & TECHNOLOGY 18R8 

16V8 
All Items In thia AD are a ~rtlal llstl~ 20V8 
of our lnventory 1PieasecaiiW/Part# 22V10 
All Items ready for lmmacllate 8hlpment UARTS 
All Items subject to prior sale 2651 
Prefix, Suffix & Part speeds are usually 2681 
Important, Please lndude This With 8250 
Requirements. 

8251 
1640 

ALL PRICES SUBJECT TO CHANGE 1650 
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II!~IWI 8000 SERIES 74SERES 
2018 8031 
2018 80L31 7400 
8118 8051 74LS 

82re 8052 74F 
82 58 8085 74S 

IMU!!C 8086 74ALS 
8088 74C 

4116 8155 74HCT 
4128 am 74HCOO 
4184 
41484 8226 

@M 
41256 8228 17F 
4142ft 8237 72X 
4128 2 8243 73X 
421000 8253 15F 
511000 82H 30F 

CONTROLLER CHIPS 82 5 280SERIES 
8845 8259 
8275 8272 JAJWtESE TRANSlORS 

07,5 
8274 25A 

82 2 8275 258 
8284 

WESTERN DIGITAL 828~ 
25C 

WD1010 ~"'8741 ~50 5K 
WD1014 8742 CHIPSITECH 
WD1015 8748 
WD1100 8749 82C200 ..,res 
WD1200 L8751J 82C300 
WD2293 82284 ~ 
WD2010 82288 

80286 82C100 
WD37C65 

f>043ft 82C300 
WD90C ··· 

VISA MASTER CARD AMERICAN EXPRESS 

Write In 172 on Reader Service Cerd. 

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, cablel 
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 86408 1024MHz 
generator $1,850, HP 8903A distortion 
analyzer $1,350, Tektronix 4658 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; H P 8553B, $450; H P 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-
250M Hz $26, switchable X1, and X1 0, 
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 651 B, $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; 
7S12, $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, 
408·7 49-9805, 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, TORs, 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 qty. and 
operators or service. Bill, 908-280-0111 
FAX .or 1-800-435-1516 phone. 

QUALITY PARTS • DISCOUNT PRICES • FAST SERVICE • HUGE SELECTION 

JUMBO LEOs 
Uton # LTL 327C- SMM ~~ 
Ideal for eye-catching indicators and 
displays. A recent quantity purchase of 
these BIG, Smm diameter, red diffused 
LEOs enables us to provide some vary 
special pricing. The leads on these devices are 
0.325' long with plenty of room for soldering. 

5 1 00 CAT# LED-23 
for$ - 100 for$ 15.00 

1000 for$ 120.00 

GREAT DEAL! 

SURFACE MOUNT 
SPEAKERS 

These surface mount speakers 
were designed for use with car 

stereo, but they will work as 
well, or better as intercom 

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 s375 
pieces of hook-up wire. per pair 

MINIATURE SWITCHES 

' 

D.P.D.T. {ON-ON) 
ALCOSWITCH # MTM206NPC 
Short bat handle.,0.25" long. 

PC terminals $1 25 
CAT # MTS-82PC each 

I 25 for $25.00 • 1 00 for $90.00 I 
SPECIAL 

REDUCED PRICE! 
MINIATURE D.P.D.T. 
PUSH/ON PUSH/OFF 
AugaVAicoswitch # MPE206N 
Miniature DPDT, push/on push/off 
switch. Splashproof: 0-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 GSA listed. 

CAT# MPB-20 

25 for $37.50 I 

7Vdc MOTOR 
Matsushita 
# MMX- 7AG 0 SA 
1.25' diameter x 1.25' high 
motor. Prepped with 1.61" 
diameter flywheel, pulley 
and fiberglass mounting CAT# DCM-54 

9VOLT 60 MA 
SOLAR PANEL 

These 6" X 6" glass enclosed 
photovoltaic panels produce 
9 Vdc at 60 rna. Ideal for 
charging batteries and pow­
ering small devices. Put two 
or more together for more 
current and vonage. Includes 
hook-up instructions. 

CAT # SPL-960 $5 ~~h 
7.2 VOLT, 1000 mAH 

NICKEL-CAD BATTERY PACK 

um battery pack 
fits Olympus and 

other cam­
corders. 

Originally sold for over $35.00. 550 
3.56' X 2.12' X 0.75" $ 

CAT# NCB-72 each 

A.C. LINE CORDS 

CAT# SK-411 

"HI-8" VIDEO 
CASSETTE (USED) 

board. s1 00 
each 

10 for $9.00 
100 for $8ll.OO 

Standard 3 prong grounded male one end and 3 
prong lEG receptacle on other end. GSA listed. 

8 mm Video Camcorder Users!. 

SONYHi-8 m Top quality, metal particle 
120 minute video cas- _,. • 
settes. Used for a short 
time, then bulk-erased. 
Each cassette has its own 
plastic storage box. $aoo 
Satisfaction Guaranteed. each 

CAT #VCU-8 

10 for $28.00 •100 for $250.00 

2 1/2" 8 ohm SPEAKER 

Special purchase of these 8 ohm, 
1 watt speakers allows us to sell 
quantities at very special low 
prices. Mounting frame is 2.6" 
square. Overall depth, 0.75.' 

10 for $10.00 
100 for $75.00 

1 000 for $ 600.00 

Large quantity available. 
$1 00 CAT # LCAC-36 

each 1 10 for $7.5o I 

ROUND 4' BLACK 16/3 CORD 

~ .. sea.~ 
0.32' od, SJT insulation. Standard 3 prong 
grounded plug one end, moulded strain relief 
on other end. Pigtail leads. GSA listed. 
Large quantity available 
CAT# LCAC-35 $175 
l1oo for $15o.oo 1 each 

ORDER TOLL FREE 1-800-826-5432 
MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 
P.O. BOX 567 

VAN NUYS, CA 91408-o567 

FAX (818J 781-2653 
INFO (818) 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 Cal~omia State Sales Tax • NO C.O.D 
• Shipping and Handling $4.00 for the 48 Continental United States- ALL OTHERS including Alaska, Hawaii, P.R. and 
Canada Must Pay Full Shipping • Quant~ies Lim~ed • Prices Subject to change w~hout notice. 
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EPROM & CPU/MPUs SOCKET PULLS 
2516 ................ $0.65Ea. 27C512 .............. $2.65Ea. 
2532 .............. .. $0.75 Ea. 27C64 .............. .. $1.25 Ea. 
27126 .. ....... .. ... $1.45 Ea. 6067-1 ........... .. $19.95 Ea. 
27126A .. ......... $1.45 Ea. 6067-2 ...... .. ..... $14.95 Ea. 
2716 .......... ...... $0.65 Ea. 6067-3 ...... .. ..... $12.95 Ea. 
27256 .......... .... $1 .90 Ea. 6066-2 ............... $3.95 Ea. 
2732 .. .. .... ........ $0.75 Ea. 6741 ................... $3.95 Ea. 
2732A .......... .. . $0.75 Ea. 6742 .. .. .... .. ..... .. .. $4.95 Ea. 
27512 .. ...... ...... $2.40 Ea. 6746 ........ .. ......... $4.95 Ea. 
2764 ................ $0.95 Ea. 6746H .......... .. .... $5.50 Ea. 
2764A .... .... ..... $0.95 Ea. 6749 .............. .. ... $5.95 Ea. 
27C010 ........... $3.95 Ea. 6749H .. .... .... .. .... $6.50 Ea. 
27C020 .. .... .. ... $4.95 Ea. 6751 ................... $6.95 Ea. 
27C100 .. ......... $3.95 Ea. 6751H ................ $9.95 Ea. 
27C1001 .. .. ..... $3.95 Ea. 6752 .... ............. $13.95 Ea. 
27C101 .. .. .. ..... $3.95 Ea. 6755 .... .... .... .. ..... $6.95 Ea. 
27C1024 ...... ... $2.95 Ea. Alpartsandsocketpullsmustbe 

27C210 .. ...... ... $4.95Ea. ~~~~ 
27C256 .. ......... $2.25 Ea. charge and subject to avoiiablity. 

All DRAMS ore clean socket pulls and hove full leads. 
4164-15 ............... $0.16 Ea. 41256-15 .. .......... .... $1 .00 Ea. 
4164-12 ... .... .. ...... $0.25 Ea. 41256-12 .. ....... .... .. . $1.25 Ea. 

41256-10 ........... .... . $1 .35 Ea. 

NEW 1 GIG SC':"' · ~ARD DRIVE 

Seagate ST112ri''·II\~..,Jt'I!B 9ms High Perform­
ance Hard Dis. C:,~ ,,erface: SCSl/2 Fast. 
ST11200N SCSI t .J ................. ............. $449.95 Ea. 

USED ADAPTEC 1542B 
ISA SCSI-2 C.l QDS 

Pulled from working~ Q ~ . The industry 
standard AdaptD.f'' ~SI-2 ISA BUS 
card include~ r JO Pin SCSI cable & 
document ~ .1 Software.) 30-Day 
Guarantee.~/l.44 Meg Floppy support. 

ADPTEK 1542B .......... ... .. .. .. ........... ......... $69.95 Ea. 

NEWMITSUMI 
1.2 MEG 5-1/4" FLOPPY DRIVE 

5-1/4 • half height Mttsuml 
Model #D509V2 White face plate only. 

Mltsumi 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 
5987980. Limited quantity available. 

Model #59G7980 ................ ................... $49.95 Ea. 

NEW VICTOR/HONEYWELL ENHANCED 
101 KEYBOARD 

4 ft. coli cord with PS/2 
type 6 PIN MINI DIN 
connector. AT and XT DIP 
switch selectable 

Model #l01WN ......................... .... ..... ... $24.95 Ea. 

OEM VERSION QAplus 
DIAGNOSTIC SOFTWARE 

Great for analyzing system problems & performance. 
Version DEC4.63 for 286 thru 486 systems 
OEM QAPLUS ......................... .. .................. ........... $14.95 Eo. 

BRAND NEW INTEL 
BOXED COPROCESSORS 

NG80387SX-16-25 .......... ........ ................. $34.95 Ea. 
Used in 366SX systems. speed 16 MHz thru 25MHz 
C80287Xl .. ... .... ........... ...................... .... .. $24.95 Ea. 
Used In 266 systems. speed 6 MHz thru 12 MHz 

WALL PLUG WALL ADAPTERS 
Input: 117 Vac 50/t:/J Hz. Outputs Available. 

Quantity 
Pricing 

Available 

9 Vdc 300 Ma .. .. .......... ... .. $2.00 
8 Vac 1 .5 Amp .. .... .. ......... $3.95 
9 Vdc 450 Ma ......... .......... $3.95 
9 Vac 500 Ma .. ................. $2.95 
10 Vac .8 Amp .. .......... .... . $2.50 
12Vdc 100Ma ................ . $1 .25 
12 Vdc 200 Ma .. ............... $1 .50 
12 Vdc f:IJO Ma ................. $3.95 
12 Vdc 800 Ma .......... .. ..... $5.95 
12 Vac 830 Ma ................. $4.95 
14 Vdc 700 Ma .............. .. . $5.95 
16Vdc 1.25Amp ............. $6.95 

NEW 160 MEG 2.5" AT 
HARD DISK DRIVE 

Great for Laptop replacement. Logical format 
966 Cyl, 1 0 Heads, 34 Sect. Check your BIOS. 
17ms/+5VDC 1 Amp Max. 90-Day Guarantee. 
2 1/2' x 3/4' Height (44 Pin Connector). 

Quantum GRS1f:IJ HD ............. .. ............... $109.95 Ea. 

USED 1.44 MEG FLOPPY DISK DRIVE 
Pulled from working equipment 1.44 Meg 3.5 • In 
5-1/4' mounting bracket. J(}day guarantee. 5-1/4' 
Half Height. off-white color face plate. Interface: 

& 4 pin power. 
MP-F17W-700 .. ... ................... .. .... ... ... $19.95 Ea. 

USED 80 MEG 3.5" 
SCSI HARD DISK DRIVE 

Pulled from working equipment. 80 Meg SCSI 
Quantum P/N ProDrive 80S. J(}day guarantee. 3-
1/2', 1/3 Height (1-5/8'). Interface: SCSI/2. 50 pin. 
Quantum 80S SCSl ...... ...... .............. .. .. .. ..... $49.95 Ea. 

NEW SQUARE EQUIPMENT FANS a 115 Vac 3.1" or 4.7" ......... $7 .95 Ea. 
12 Vdc 3.1' or4.7" ......... S6.00 Ea. 
12 Vdc 2-3/8' ................. $4.95 Ea. 
12 Vdc 2-5/8" .. .. ............. $6.00 Ea. 

NEW 80486SX-25 NEW PANASONIC 360K 
BABY MOTHERBOARDS 5-1/4" FLOPPY DRIVE 

Supports up to 32MB of RAM on-board. 
256KX9/l Megx9/4Megx9/{80NS) 30 Pin type SIMM 5-1 /4" half height Panasonlc M# JU-455 
Flve16 Bit Slots and One 8 Bit Slot AMI BIOS/Supports Black face plates only. 
loodable hard drive parameters 720K/1 .2Meg/l .44Meg/ .,_;..-Ju_-455 __ .. _ ... _ ... _ ... _ ... _ .. _ ... _ ... _ ... _ ... _ ... _ .. _ ... _ ... _ ... _ ... _ ... _ .. ·.;.S9_.9_5_E_a_. -1 
2.88Meg (with proper controller) BK Internal cache only. 
486SX-25 Baby Motherboard (CPU Included) 
'(0-K RAM) .... .... ........ ...... ... PRICE REDUCED $89.95 Ea. 

NEW NISCAN/GS PLUS OCR/ 
256 GRAY SCALE SCANNER 

Brand New True 256 Gray Scale Hand Scanner. 
Resolution: 25-400 DPI. 

NEW 112W BABY SWITCHING 
POWER SUPPLY · 

Input: 120-220V. 50Hz/t:IJHz. UL & CSA 
Output: + 12Vdc @ 4 Amp .. -12Vdc @ 0.3 Amp. 

+ 5Vdc @ 12.5 Amp .. -5Vdc @ 0.3 Amp. 
Madel #PS2682L Nichimen .. .... .. .... .... . $14.95 Ea. 

Scan Width: 4.2 ln. Scan Length: 11 ln. NEW 200W BABY SWITCHING 
Interface: 16 Bit l)igh speed (ISA) card, 64K SRAM. POWER SUPPLY 

System Requirements: 286/366/486 PC Compatible 
(16MHz). Input: 1'lfN-2'lfN. 50Hz/60Hz. UL & CSA 

Available 16-Bit Interface slot. Output: + 12 Vdc @ 8 Amp, +5 Vdc @ 22 Amp 
Windows 3. 1. 4 Meg RAM. -5 Vdc @ 0.5 Amp. -12 Vdc @ 0.5 Amp 

USED ADAPTEC 1540A 
ISA SCSI-2 CARDS 

Pulled from working equipment. The Adoptee's 
first generation 1540A SCSI-2 ISA BUS card. 
Includes 2 Device 50 Pin SCSI cable. (NO 
Software) (No Floppy support) 30-Day 
Guarantee. 
ADPTEK 1540A ........................................ $34.95 Ea. 

REFURBISHED GRIDPAD 
PENTOP COMPUTERS 

Model #1910. 30 Day Warranty. V20 CPU@ 
10MHz. 640K Memory, Pen, 20 Meg Hard Drive, 
Serial Port (DB9P), MS DOS 3.3 Built-In to 256 ROM 
with Adapter & Battery Pack. No manuals 
supplied or available 
GridPad 1910/20 Meg ..... .. .. .. .. .. ........ .. .. $99.95 Ea. 

NI-CAD BATTERY 
Varta Cordless phone Ni-Cad battery 
3.6V 280Ma/H Charge Rate: 14 Hours@ 28Ma 

Model #3N280R ......... ...... .............. .. .... ... $2.75 Ea. 

PADDED LAPTOP NYLON CARRYING CASE 
Features two zippered sections. First for laptop 
and second for charger and/or accessories. 
Includes detachable shoulder strap. Holds most 
laptop computers. Exterior (Fully pocked) 
12'H X 12.5'W X 5'0. 

Laptop Case .. ........ ...... ... .. PRICEREDUCED $19.95 Ea.' 

NEW EXTERNAL 3-1/2" 720K 
FLOPPY DiSK DRIVE 

•(' .- Made by Tandy for 

0 
Tandy 1000EX Computer. 
Unit enclosed with cable 
for hook-up. Drive 
inside is a Teac Corp. · 

,..,... Model #FD-35 FN-1D-U. 
Color: White 

Tandy Model #25-1061 ...................... .. . $24.95 Ea. 

WIREnES 
4" Black Plastic, Packs of 100 .... .. .. .......... ..... $1 .00 10 Meg of Available HD Model #SA201 -3440 Astec ................... $24.95 Ea. 

(Min.). 1---------------+---------------
Mouse or Other pointing NEW AA HIGH CAPACITY NI-CAD BATTERY NEW TRACKMAN 

device. 1.2Vdc 800Ma/Hr. Charge Rate 15 Hours@ 60Ma. PORTABLE LAP'J:f" 0 
Software Included: Picture Publisher LE 3.1 . (Imaging Manufacturer Kenwood/Batteries have nlppied end. TRACK p ·Q 
Software). Perceive Personal2. 1. (OCR Software) Kenwood NB-66 (KR-AA) ............. .. ........ .. ............. $1 .75 Ea. ~ 
Niscan/GS Plus $69 95 Eo Kenwood NB-66 (KR-AA) 4 ormore ..................... $1 .50 Ea. 

._,:U,:SE:D=150:::,.M:.:;E:G.;;, .. :·~:~:· .. :;· ~,:;;· ~,:;; .. ~,:;;· ~: .. ~:· ~: .. ~: .. ~: .. ~:~:;p,;,;·.:.:.;;,:_· .J-----:N:O::E:W':":":PS::':/2:":N::O:TE::"':(:N::5':"1 ::"') ---1 illtJft ~1N (~~ ~)c~:::.ith 
LAPTOP NI-CAD BATTE..,Y U #T-SC3-<>MD with Ver. 6.00 

Pulled from working equipment 150Meg SCSI ~ , nouse drlver software. 
P/N ST150-il. 30-Day Guarantee. 5-1/4' Half Height. 
off-white color faceplate. Interface: SCSI/1 , 50 Pin. 
Cipher STlSOS-2 ... .. ................. ........ ........ $49.95 Ea. 

10.8VDC 1.2A/Hr. IBM P/N 07G1753 
N51 Battery .... .. .. ....... .. .. .. ..... .. ... .................... $34.95 Ea. OEM T-SC3-0MD .............. .. : ................ .. $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 7002 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. 

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. 
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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/Fiuke 
PM295 350MHz dual-channel portable 
scope: 1 ns risetime & 1 mV 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. 

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. 

I PAY TOP PRICES FOR LATE MODEL 
TEST EQUIPMENT AND MANUALS. BILL 
CUSA, 1-800-435-1516 OR FAX LIST 908· 
280-0111. 

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 35868 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 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. 

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. 



ELECTRONIC LOAD, ACME PS2L·1000 
$675/0FFER. DEXIS, 612-944-7670. 

BITRONICS "STEEL-SIX" AC Ammeter. 
Dual range 3AI15A, 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 inpuUoutput. 
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, 
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. 

TEAM AMERICA'S "PERIPHERAL BARGAINS" 
CONTROLLER CARDS: 
• SCSI 8bit WDSCS ATXT $40 
• SCSI 8bit TM850 FUTURE D $30 
• SCSI 8bit T1 00/w/CD ROM sw $20 
• SCSI 16bit ADAPTEC 1542B $135 
• SCSI 16 bit FUTURE HD only $85 
• SCSI MC 1640 Adaptec $95 
•IDE 1/0 sip· game 16/32 bit VLB $20 
•IDE 16 bit DT3767A 16bit HD only $4 
• ALL 16bit Seagate ST22R HD/FD $20 
• ALL 16bit Adaptec 2372C HD/FD $20 
• ALL 16 bit WD 1003-SR1 HD only $15 
• MFM 8bit Everex EV340 to 60MB $35 
• MFM 16bit SMS OMTI 8240 HD/FD $20 
• MFM 16bit DTC 7180 HD/FD $20 
• MFM 16bit Everex EV349 HD/FD $35 
• ESDI LARK 331 16bit HD/FD $50 
• ESDI16 bit DTC6180 HD only $35 
• ESDI 16 bit DTC 6280 HD & FD $45 

8 bit 360k -2.88 w/CBL $15 

CARDS: 
• MEMORY CARD16 bit 2MB EXP $50. 
• AST MEMORY CARD 2MB $50 
• AT/XT 110 2S/1 P w/cables $15 
• AT Multi 110 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 
• Motherboard 386SX-40 w/CPU 0 K $80 
• Motherboard 486 128K cal no CPU $80 
NETWORK CARDS 
• ETHERNET 8 & 16 bit $15/$25 
• ETHERNET NW1000TP 8 bit $20 
• ETHERNET 3C503 8bit $20 
FLOPPY DRIVES: 
• 360K 5.25" FDD blklbge HH $15 
• 720K SMD FDD BLK $25 
• 1.44 SONY FDD BEIGE $32 

HARD DRIVES: ,'1? ' "'" . 
• 20MB SEAG ST225 MFM 5 1/4 • $59 
• 40MB IDE CONNER CP3044 $75 
• 90MB ST 2106E ESDI 5 1/4$75 
• 150MB 1355 MICRP ESDI $100 
• 210MB CONNER CFS210A IDE $189. 
• 670 MB MICRP. 1558-15 SCSI $275 
• 1 GIG Fujitsu M2694ESA SCSI-2 $499 

3.5" half height 
MORE TERRIFIC VALUES 
• Minitower Case BEIGE W/230W PS $45 
• XT/AT Case w/oPS $10 
• Cable Sets, HD, MFM, ALL or ESDI $3 
• Adapter Kits 3-1/2 to 5-1/4HD or FD $5 
• 101 Key Board AT/ XTSwitchable $19 
• LARGE ASSORTMENT OF SOFTWARE 

DISCS & CD ROM 

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. 

Lo~ffEcH MOUSE 
"DEXXA" 

3 BUTTON $8.00 

90 DAY WARRANTY ·ALL PRODUCTS 
FOR A COPY OF OUR LATEST INVENTORY 
USE "FAX ON DEMAND" DIAL 818-787-2139 

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. 

KEITHLEY 590 CV Analyzer. 100KHzl 
1 MHz frequencies. Kontron LA-32 Logic 
Analyzer with disk. P1-702 5V + dual 
variable programmable ± 25V SOmA bias 
supplies (TM500) $69. Nicolet 2090 2M Hz 
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 
1 MHz 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. 

~ Test Equipment Sales 
Tek 7A18N- $69 
Tek 7A26 ---$149 
Tek 7B53AN - $ 99 

Tek 465 $449 

Tek 475 $625 

Tek 2215 $489 
Tek 2215A $569 
Tek 2336 $850 

$100 off any new 
Tek TDS300 
series scope wl 3 
year mfg. 
warranty, many 
options available, 
call for quote 

Customer Satisfaction is our #1 Priority. 
We accept 
M/C & Visa 

Phone (603)434-2544 
Fax (603)425-2945 

Write In 165 on Reader Service Card. 

We buy surplus 
equipment 

FROM YOUR FAX MAClflNE 24HRS 

Write In 188 on Reader Servlca Cerd. 

Test Kit for R2 

• TOCOM 5503 or 5507 VIP I I. 01 ............... I I I I .... ,an 
•ZENITH (NO PM2 or PZl) ........ I .... I IIIII .... 1 .. I. 

•STAR 6 DPBB-5 .......................................... ::w8.n 

•STAR 6 DPV5. Ill. I ••••••• I. I I ••••••••••• I ••••• I •••••••••••• 

•STAR 7 DPBB/DPV .... I •••••• I ••••• I ••• I •••• I I •••••••• $ ' 
•SA 8500 310/320 ......................................... $5 ea. 
•SA 8500 311/321 .............................•........ $10 ea. 
•SA 855() ...................................................... $10 ea. 
·~~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• ~EtCJ. 
•SA 8535 or 8536 .......................................... $6 ea. 
•SA 8570, 8580, 8590, 8600 ...... ~ .......... ~ ... ~$15 ea. 

(4> pin micro) 1he M5865 7P or M6Gl.Q)ccin be PIOCJCilmed tor 
$7.00 IICICh (no Mh:rllO poe). 

Quick Board 
•SA 855() •••••••••••••••••••••.••••••••••••••••••••••••••••••• $15 ea. 
•SA 8580 6 BU or 7 BU .......................... ~ .... $15 eo. 
•SA 8570 ..................................................... $15 ea. 
•SA 8590 10 BU or 11 BU .............. ~ ............ $15 eo. 
•SA 8600 ..................................................... $15 ea. 
•STEALTH l(X)()-P ........................................ $38 ea. 

Prices are based on a 100 piece quantity. 

()MPONE1f 
(Jf'A'\.~ 

~~~~ ..J n 
<t • 

. ..... ......... ...... . ........................ 
:::: .::..:..:.:.:.::: ::\ 

CALL FOR A FREE CATALOG. NO FLORIDA SALES. 
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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 tum 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 
(I)nterface. 

It is important to reiterate this arti­
cle presents an add-on to the original 
SRS construction article, increasing its 
usefulness greatly. 

Locating the Original SRS 
Construction Article 

The first article, entitled "Build This 
Speech Recognition Circuit" by John 
Iovine, appears in the Apr. '94 issue of 
Nuts & Volts from pages 22 through 
24. It 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 payrnentto their address 
and a note about which issue you want. 

The original SRS had only a numer­
mr.....-....... :r--.....-....---------------.---....... ....-------------, ical LED output. We will add 

---·-··-·-·-· .... ·-
.. Jrain .. ~ ... .follOW$. note .the sequence is 
·· ...... repec\fed four' times: 

on a decoding system to 
enable 10 discrete out­

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 rnA 

ConnectiOn Diagram 

5645IJI, IWI; 74451JI , IN I. I WI: 
64145IJI. IWI: 74145CJI. IN I, IWI 

won't 
SQ one r.an­

aPd expect· the 
lOOatio>nin Its memo-

, l..ocat~QnjWOrd 
jt' Location/Word 

Location/Word 
l.oc:ation/Word 

#01 one #11 one #21 one 

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

in the prototype. The CMOS buffer 
circuitry, consisting of 74C14 Hex 

I 
Schmitt Triggers, is capable of driving 
many mores loads than its TTL counter­
part, and thus is used. CMOS circuitry, 

r d the SRI decode pr the J_nter-
fac;e. "rJS~~1' by !!1~ ... ~~i:)ll~pgg . . . tropical 
p~~if!nWs ~~ghts. It would lopk a little strange to 
gll~ts if one was saying "fish, . Fish, ~h! 
FISHI!t'' while 1 ~t ~~ tank~nd notning 
was1pappening. so training is helpful, as 
you ~n see. So, a 5peeial training :pc1ttem must 
be followed .• event don'twantto'use alllO 
putpms. You can any .WOrds you like to be 
recoghized. 

I chose the f0Uowing 10 words, each 
ll10lrlQ§ll!latlic.: I• ?•.Is per the requirements for best 
per'fpr;l:nar1ce. · Words one through five are 

wQrds,'!;~ ij)~ correct"number 
1oea•rf·< >n the'l!.ED of the display when 

interface should also tum 
on correct LED and whatever driver circuit 
you've chosen fqr that corresponding LED. You 
can replace one through five, or leave thiiDl in, ., 
but it is suggested to try tpem initially to test the ' 
~RI and your training diCtion. Here's the proto­
t~'s word list, numerical locations, and train-

. ing pattern; note one ~ <t whistle tone: 
:':t'" 

Sequence Word 
# 1 one #2 two #3 three 
#4 four #5 five #6 fish 
#7 light #8 a pure whistle tone 
#9 thank #10 mind 

;~';:::: .. 
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#31 one #02 two #12 two 
#22 two #32 two #03 three 

#13 three #23 three #33 three 
#04 four #14 four #24 four 

#34 four #05.ftve #l5,five #25 
five #35 five #06 fish #16 fish 

#26 fiSh #36 fish #07 light #17 
Bght #27 light #37 Bght #08 a 

whistle #18 a whistle #28 a whistle 
#38 a whistle #09 thank #19 thank 

#29 thank #39 thank #10 mind 
#20 mind #30 mind #40 mind 

Take your time, and speak each word slow­
ly, clearly, in a natural voice. But not too slow, 
or you may be in a different mood when you 
want the circuit to perform and it won't consis­
tently if you are in a hurry and trained it while 
perfectly relaxed. 

The SRI can 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
thing, and such experiments are a lot of fun! 

-·-·-·-·..-.. 
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The original 
SRI proto­
type devel­
oped by us allo 
peripheral devic 
on at any time 
have to add som 
cuitry if you d 
more than o 
turned on or off 
convenience, 10 
correspond to 
outputs, and ea 
light when that 
vated during eit 

2 t1 • t1tgh Ltwll0f11. l • Low \...wl4 IOnl 

in this case, requires a pull-up resistor 
wed only one on each input when interfaced with TTL 
e to be turned circuitry, and that is provided in the 
, so you will design. 
e simple cir-

esire to have We Fix Some Minor Data 
ne appliance from the SRS Article 
at a time. For 
status LED's During the complex procedure of 

the decoded writing and processing a magazine arti-
ch one will de, it is likely a few errorrrrs (heh, heh) 

output is acti- or omissions will creep in with any pro-
her training or 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 Ust 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 
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 

t> HlC-1 

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. Tum 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 . 
tum your TV, VCR, stereo, radio, lamps, 
fishtank lights, outside, and garage 
lights, and so forth, on and off using 

Keypo.d 7 Segrwn"t 
llopiGy 
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5 6 

8 9 

0 TRN 

"t" <I 
HM2007 

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-
ment of integrated 
circuit technology 
by itself. This dedi­
cated IC has the 
ability to input 
voice, store the pat-

SR:I 

tern in memory, 
and output the rec-

I) 

( 

OtSJ,. <I 
1st Dtgot . 

= 

SRS CIRCUIT 

prsa <1 
2nd Dtgot 

7 Se'Of'H1: = 
DlsplGy 

the system. 
You may ask why such 

a sophisticated chip 
would mis-recognize. 
It's the nature of human 
speech patterns, called 

~ ~ M5D 
= A 

~ ~ 
~ = 
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~ 
~ 

LSD 
A 

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 

= Vee = 
<I 

10<1 

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 

Vee 

0 

f-.!='-~ To 

SRI, 
1--"'A~ :tC? 

A 

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 
subtly or greatly differ­
ent sounds for the same 
words. 

Our vocal apparatus 
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 

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 
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ognized word on its 
data bus. The out­
putted word is equal 
to the sequence in 
which it was input. 
After a word is 
trained, it is stored 
in external memory; 
in this case, an 8K 
by 8 bit low-power 
static RAM. It is 
important to 
remember that the 
word that was 
trained musn't con­
flict phonetically 
with any other 
trained word. Let's 
take an example. 

8 IJ f 11. I >----'<---.:.:'-f f''" I 

., 

Say you trained 
the Japanese word 
"kami" which 
means paper, I 
think Oust starting 
to learn some sim­
ple Japanese). If 
you spoke the word 
"Connie" the SRS 
would probably 
respond to that as 
"karni" because they 
are phonetically 
similar. Note: the 
first few letters or 

' IO 
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will recognize phonemes 
in any language, provided 
they are spoken at the 
same speed and pitch. 
And cross-recognize 
those phonemes to a 
degree. Despite this lin­
guistic catch, the chip still 
performs remarkably 
well. I find it has about a 
75% ability to recognize a 
trained word on the first 
utterance. Admittedly, 
the chip will often try and 
assign a recognization to 
a word that is not cur­
rently trained, but that is 
a drawback that must be 
accepted. For instance, 
"Wayne" may activate the 
system's recognization 
process if "plane" or a 
word phonetically similar 
has been trained; I just 
want to reiterate this a 
bit, ergo, this final exam­
ple. 

A voice-filtering cir­
cuit, which is presently 
beyond the scope of this 
article, will undoubtedly 

SRS PC BOARD - FOIL SIDE 

serve to increase the reliability of 
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 
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 Ust. 

Incidentally, to you computer 
buffs: The SRI can interface with 
ANY 4-bits of a latched binary­
coded-decimal data bus to give 

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 TIL-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 7 445 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 0 signals are 
not as useful to tum on perhiperal 

-------------------., devices as Logic 1 
I...SD ~ P active. Besides, it's 

t r.fi ~;~;r;; 1rr~c";~r· · R; ~~ ·· ~~~ !~:::"~ 
• llrr rn• .· •, ·.•.'. .. ····. __ If+ DJS;l. 1115 1 we use three 74C14 

~ • ~ ,....-,c Schmitt Trigger ICs in 
•I • · • •l • ~ <:.t •• - · I" -e order to invert the ... 1 e • • • .. IIIII •It- e ... 
.. 1 • • • .. ----' 11 ~ Ill Logic 0 signal to a 
.!:"'1 • • : • .S - ····- . . • more understandable 
;, !C;l. :: : . t ~ •••••••••• .... • • a .a a.......... Logic 1 and to increase 
- • - • .! .,. ~ fl.. f~ ~ c~r~ -t the drive power of IC7, 

~ 
• - .. rc. I -1 -~· f 1 

..__ '" R llf $ l'le~c....f'l .. t so it may both drive the 
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: a· ~,e; ::. • ~ ; ' ~ ,,. .... II~ L.· ... -~ .. ' I'~ &lith- interface status monitor 
:.. : ~ : : :: ·~••••~ .•••••••t foiL S•P£. LEOs and drive the 
• 1 I 8;: • • ~ • I.C..S - ""'T'U" k. '{ interfaces themselves. 

uo C<>IJ>~EeTro.t ~· II :: : : ~ . R>. ~r ........ <i c&l ...L ettl• ... •• i'.-.-ts afycs-[ The Schmitt Trigger is 
To Ttte.55 / e •• • • , L'<-t-...1! 1 ·(D~ , ~Iz' @ '" tk 't'oa.f'M an inexpensive IC, and 
< ;"!'~ ,., ~~ • • l ~ ~ ® II' • • ] like. .,.... ~ has ve>'JI good digila] 

LEDJ .~ 'J f:: : ! • _ ..... "L.,,...,.. .. - ~ 'c :011-~/9\ ..,,_IJ x- f"'/ noise immunity, while 
••or- 5 .., .. cs'""'~ · .. _.._,.. P" -.u I d d , • : : l ~ ~,.-· ,. •T•. ••••• ___, ''~ a so provi ing a e-

1 ~ • • ""'"• :rc3 .L r.-11 quate drive current for 
/ - • @ mtr 1\I~Lll_[ ... r ~.! ~. ~ !'i : T: : any reasonable load. 

1 : ~ ""'~ : : :.. 1 1 . @ ... Since the Schmitt 
1 - ~. + • • • J J q Triggers are CMOS .•• f ~J Oc31 t<B~ l E ~ • ____ __. c,.,.,~cj technology, the loading 

• • - "£"-E! - on IC7 is almost negli-., 
~., L~~~=E~§§~~~~~~ P To Sttr gible. ~ C.ll.tl.ll I IC8 and part of IC9 

fltz. , ! &oAtt.O serve to drive whatever ••s tt (lc.) lo\~.......S p; .. .tl of' !C.3 interface circuitry you 
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1ea 
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parts are ll\lilllable fibm Images Co., P.O}" 1 ea 
~~ Island, NY 10314; ph: (718) 698-8305, 1 ea 
~145 ACUne 

, Recognition (SRS) Kit (less SRI Interface 1 ea 
ldt, microphone, rni<:rophoml jack, battery, enclosure, Apr.·~"·'~.! ea,. 
~of Nuts & Volts Magazine): $75.00 plus $5.00 shippjng ·~~ ea 

'and·handllng. NYS residents add appropriate~ tl\x. ······· :J..ea 
Images also carries fliOI5t of the other partS, Call or write for 1 ea 
current pricing of lndivldualltems. 1 ea 

' '8afWrv -.-""!» lea 
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SRI 

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 

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 
LEOs labelled similarly. Note the 
Interface Number INCREASES numeri­
cally, while the status monitor LEDs 

, 

DC OR AC INTERFACE 
.J 

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-

+ 5" 

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
ponent_s in this joint project. Be sure and 

both the current to each 
status LED, and reduces 
the power consumption of 

.-----------------------------------------, get pin 1 of each IC and 

the SRI. It is desirable to 
reduce the power con- r 
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 

SRI 
volatile RAM for at least a Kl.? -•• .. '"-
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 4 Sv 
me at the P.O. Box men- IIJ 

tioned at the end of this 
article. Constructive criti­
cisms are welcomed, as 
well. vNIJ 

Building the SRI 
L 

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 

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 

Iron-on PC Board technique film 
and material supplier: 

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 
P;Mts, so the majority of the traces 

DynaArt Designs 
3535 Stillmeadow Lane 

Lancaster, CA 93536-6624 
Phone(805)943-4746 
FAX (805) 943-3776 

PARTS PLACEMENT GUIDE, FOIL SIDE. PARTS 
APPEAR LIKE YOU HAVE X-RAY VISION 

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-

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 

, 
tion. 

PC Board 
Observations 

Both boards can be 
"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 
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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insure good results when 
you mount the components. 

AC LINE INTERFACE 

Before soldering in any 
parts, carefully review the 
etched PCB pattern for 
shorts, opens, and anom­
alies of the traces that may 
ruin the performance of the 
circuit. Since the traces are 
rather thin, you may have to 
use a continuity tester to 
examine any suspect traces. 
A simple battery and lED 
plus a series-limiting resistor 
in the lED circuit makes a 
very inexpensive way to 
check the integrity of your 
PC board. 

I 'f - 2.0 
VDC., 
FIL1'"~1UtD 

I 
I 

Testing the Speech I 

I-A '40 PIV 

S c.hotrlc'{ 
Rec:.TIFIE~ 
IAI581H.T- NS> 

12 v 

Recognition 
Interface BATTERY BACK-UP 

The testing procedure 
involves connecting the SRI 
board first to the power sup-
ply of the SRS board, or any other five­
volt supply. Don't connect up the SRI's 
inputs to the SRS's data bus yet, as we 
want to make sure all is well before plac­
ing that circuit at any risk. Connect a 1K 
resistor to each input (D-A) and tie all 
the resistors to ground. Now we will 
check the decoding integrity. Using 
Figure 2 as a guide, connect the resistors 
to V+ and ground to make each number 
0-9 appear at the input of IC6. You 
should read a high at the output of the 
corresponding interfacing Schmitt 
Trigger, and get the corresponding lED 
to light up. After all are verified as oper­
ating correctly (remember that with an 
input of "00" the "0" lED will light up -
that is sort of confusing, as it's the first 
lED. Label the project with each num­
ber if it confuses you), hook up the SRS 
board in accordance with the schemat­
ics and parts placement guides. 

the display cycles through the clearing 
process. Training information is given in 
the first article (Apr. '94) and some addi­
tional observations are presented in the 
"Word Training Pattern" box. 

Choice of Interface to the 
Real World 

'"'· F"-at s~tr 
'tJ: C.I~CV.I T 

tively new type manufac­
tured by Zetex, and was cho­
sen for its very small size, 
low-saturation voltage drop 
of 0.25 V, and ability to drive 
a relay coil from a five-volt 
CMOS source because of its 
high gain of 1,000. It has a 
max. rating of 1,000 mW 
and the relay consumes 400 
mW, so it's unlikely to over­
heat unless used in condi­
tions where the ambient tem­
perature is high. 

An AC line interface is 
shown in Figure 10. It con­
nects your appliance directly 
to the line. Proper fusing is 
up to you, and will be related 
in amperage to the draw of 
the appliance. All appliances 
should be equipped with 
their own on/ off switch in 
case something should go 
wrong. The triac shown - a 
Q4004-ND - will switch up 
to 4A @ 120 VAC. It proba­
bly will need a heatsink at 
this wattage, depending 
upon the type of load 
attached. A zero-crossing 
triac optocoupler isolated the 
circuit from the SRS/ SRI, 
and substitutions are not rec­
ommended. It contains a 
special circuit that reduces 

RFI, a bane to 
some triac 
switching cir­
cuits. You may 
have to include 
a hash filter in 
the AC line if 
you get too 
much RFI. 
They are avail-
able from 
places like 
Radio Shack 
and many mail 
order parts sup­
pliers. Make 
sure the phas­
ing of the AC 
line is proper, 
or the power 
triac won't tum 
on. 
IMPORTANT: 
Both circuits 
may require a 
buffer IC 

..L 

When you train the circuit, if you 
press "99" and then "Clear," which 
clears all the memory, the lED's will 
strobe down themselves a few times, as 

You can choose the type of inter­
face you wish. Here are some tested cir­
cuits. A DC or AC controlling relay inter­
face is shown in Figure 9. It will switch 
up to 5 A at 30 VDC or 250 VAC. The 
relay chosen is a good bargain ($1.79) 
and has a five-volt coil so it can be dri­
ven from the +5 volt power supply of 
this project. Note the two protection 
diodes. These are ultrafast switching 
diodes that shunt the switching tran­
sients generated by the magnetic field in 
the relay core inducing a voltage in the 
relay coil when the relay switches state. 
Without them, the transistor would be 
destroyed the first time the relay 
switched. The NPN transistor is a rela-

ONE POSSIBLE FLIP-FLOP 
CHART 
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inserted in the circuit if you modify 
the circuit for a fUp-flop addition, 
which enables you to turn more 
than one appUance on simultane­
ously, and keep it on until its inter­
face is toggled by a second iteration 
of a trained control word. Use a 
CD4050 hex buffer, or a transistor to 
increase the current to a point where it 
will cleanly drive the interface. As 
shown, the Schmitt Triggers have plenty 
of power to operate either type of inter­
face. You can use two gates in series to 
get the proper polarity from this signal­
inverting part, and that will then easily 
drive both types of interfaces. 

Battery Back-Up 

A rechargeable 12V battery is ideal 
to power the circuitry in the event of a 
power failure lasting up to several hours. 
The size of the battery, of course, deter­
mines how long the back-up will be pos­
sible. 

Figure 11 shows one possible cir­
cuit. Here, filtered DC from a power 
supply keeps the battery charged 
through a trickle resistor R(L). That resis­
tor should be chosen in accordance with 
the manufacturer's specs so that the bat­
tery can remain charged, but not over­
charged, on a standby basis. Consult the 
manufacturer's specs for the proper 
value. 

A good rule of thumb for standby 
charging current for lead-acid batteries is 
1/50th C, where C is the amp/hour rat­
ing of the battery. Decrease the charging 
current as the voltage of the power sup­
ply increases to avoid boiling off the 
electrolyte. Choose your resistor accord­
ing to peak DC input voltage minus the 
battery voltage divided by the amperage 
required, and overbuild as far as the 
wattage of this component. 

Flip-Flop Circuit 

Finally, Figure 12 shows a typical 
flip-flop circuit. It will tum on when a 
trained control word is first uttered, and 
remain on until it is uttered a second 
time. A further utterence will tum it on; 
a fourth off, and so forth. Remember, 
you may have to add a buffer at its out­
put, but these ICs are cheap and avail­
able everywhere, so that shouldn't be 
any challenge. 

Conclusion 

,, p.f 

We hope you have 
enjoyed this article 
about speech recogni­
tion techniques and 
interfacing. This rela­
tively new technology 
will likely result in 
bringing about fasci­
nating new worlds of 
appliance and process 
control that are direct­
ed by human voice 
command . 

The author can be 
contacted by writing 
him at: P.O. Box 74, 
Cornwall Bridge, CT 
06754, either for 
comment or to obtain 
a free 2X PCB pat­
tern of the SRI board. 
Your FAX number, 
which will be kept 
confidential, will 
greatly speed replies. 
NV 
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$59.95 plus $5 S/H in US. Available Only 
as a kit. LYNN JOHNSON ENTERPRIS­
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(except ~. GuariDaled 110 WOJt aywhere COIIt 110 
COIIt. 

CALL NOW AND GET 
BIG SAVINGS! 

MIO 
Advmced dfaital mlcroproceaar COIIIrolleddecoderwitb 2 
cliaitlll~cbipl wil work• .......... A!­
lanta systems iDcluctiDa 8536, 8536+, 8580 (acept 8570, 
8590. 8600). OalraaleediiO wort coat 110 COMt. ........... ~ 
Impmvecl venioa ofPioaeer "GGeeD• wi1b 21dvuced di&ital 
microc:cmtrollor cllips. It wiD wort OD aD Pioaeer IYifiiiiDI (ex­
cept ... ad). Oulnateecl to work COIIt to coat. 

PRODUCf 

~T.B at• 
FI'B-3 S3Ut 
MIO SSO.M 
S.U SUM 
SUPER-PIO (Pio3+) $55.11 
r... .. ate tt CheeneJ Wlnlell Couerter 
TZPC145GdlaP/G S57.80 
Zeal*" OnMI Wlnlea Coawrter 
XL2101 wMia PIG S44JIO 
Ahew prleel are for QUANTITY orden only! PleMe callbr ...0 quatlty prleiJla. 

Z.tek Pl'250-Walt DC-to-AC Pow......._ 
Use tbia cam~ uait ia your car, boat, CJI' ltV c:ipeae ~ ...t JO'!"w p '!»to 400 Watll 
of peak~ (200 W colllbaloul) for~ ACOJJented ~ Built-ia fila U. the ia­
verter cOal for i:xteDIIed .....:...~. of-. UDit also laldvaiiCed low vo ... overiNd; IDd ther­
mal pro11DdiCIIl cin:aitry. )iib 1U1Je cuneat Clplbility is idell for llliltiw or iDcb:tiw loads. 
PI'250 Power laftl'ter $34.10 

~ ~ r:::1 1 800 818 9688 l:Ernkl ~ ~ - - - M-F:9-6EST 
Please Ask for Donu, Jank:e. F'nn for Prompt IDd Courteous Service Dept.: KNVOIS 
U.S. Cable TV 4100N.Powc:rtine FL33073 

NO FLORIDA SALES! rrJSNOT1HEINI1iNTOFu.s.c.uunv,INC. TO DEFRAUD ANY 
PAY TV OPERATOR. LOCAL AND FEDERAL LAWS PROVIDE CRIMINAL AND CIVIL PENAL11ES 
FOR UNAtmiORJZED USE. 

Write In 183 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. 
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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. 

iii fii ii •I i 1310 ~rf~~ i;i~ite 4 New Low Price! 

ElECTRONics Eugene, Oregon 97402 $59 • 00 
DTMF Decoder The TDD-8X features a large 8-digit LED 

~~D display and decodes all16 DTMF digits. The 
QD •• I TDD-8X J c::::::J - •• •• 

0 
104 h . . d . h 1 . J c aracter memory IS vtewe , Wit out oss 

D
ffilcl ,1.-5-.-5-.-5-.-l-ri i-,"~H"I 'Gl of data, by · scrolling either left or right. 
~ . c:u B Although a computer is not required, the 

0 D a 0 serial ASCII output allows for automatic 
logging of decoded number groups. ToneLog rM, our IBM/Compatible 
logging software, is included with each TDD-8X at no additional charge. 

TDD-IX Assembled & Tested PCB$ 59.00 PMK-1 Plastic Mounting Kit $15.00 
CfiB-1 Audio & Computer Cables 20.00 PS-12 12VDC AC Power Adaptor 10.00 
Now, cat alogs are also available via the Internet. Write to motron.info@emerald.com 

Visa, MasterCard, American Express, Discover and Government Purchase Orders accepted. 

Minimum Government Purchase Order: $99. :--.:. • ' 
COD on Cash ·or Money Order basis only. ~~~ 

lliiiill '-'""""'=..~ S/H: $6 USA/Canada; $15 Foreign COD: $5. _ ..;;;;..___. 

Info: (503) 687-2118 Orders: (800) 338-9058 Fax: {503) 687-2492 

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-LA6A $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 
90 

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. 

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, Ml 49424 USA. 616-399-6390, M-F 
9am to 2pm, EST. 

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 ATLANT~ 
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 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. 

SUBSCRIBE TO the North Star Gazer, 
your nucleus to Satellite Piracy News &; 
other satellite-related information. Pub· 
lished monthly. Send check or mone 
order today for $48 US, $58 Canada, $83 
Overseas to: North Star, PO Box 1023, 
Lapeer, Ml 48446. PH: 810-664-4022, FAX· 
81 0-664-0351. 



~ ~ BRIGAR ELECTRONICS INC. 
• 7-9 ALICE ST. 

• BINGHAMTON, NY 13904 

FREE 
CATALOG 

TO ORDER: 

PHONE: (607) 723-3111 "' 
MONDAY- FRIDAY 7:30AM TO 4:30PM 

SATURDAY 7:30AM TO 12:00 NOON 

FAX: (607) 723-5202 
24 HOURS A DAY 7 DAYS A WEEK 

OUANTITY DISCOUNT AVAILABlE IMMEDIATE SHIPMENT FROM STOCK PHONE,MAIL OR FAX IN YOUR ORDER TODAY 

MAIL: 

LET ONE DOLLAR 
DO THE 

WORK OFTEN/ 

SERVING: • INDUSTRY • SCHOOLS • HOBBYISTS 

• EXPERIMENTORS • CONSUMERS 
MasterCard and Visa 

accepted BRICAR 
PRICES SLASHED/II ~- !,~~~!~ONICS4J 

CROUZET # F83161.6 
12AMP 250VAC 
. 187" QUICK CONN. TERM 
~HENOLIC PLUNGER ACT­
UATOR. SPOT 
SALE PRICE ... 

AIR CYLINDER 

1-1/8" BORE ~- . 
1" STROKE ::?_ __.. 

• 
Sheffer • Double actina 
Porto 1/8 NPT • Wt, 2 lb 
Retract~< lanoth 7 -5/8' 
Rod 5/16", 5/16-24 thre•d, with clevlo 
Force exerted approx 1.15 of elr pressure 
Ncse end bore block mount 
Back end has shock aLsorber 5/16-18 slud 

. ......... $6.95 
10 for $60 .QO 

FJ/;- HEWLETl' ~ 
~e.lj PACKARD ~ 

GREEN RECTANGULAR LED 

PC MOUNT OR AS PLUG 1, 

omROn 
GENERAL PURPOSE 
OMRON MY4-42 4PDT 
CONTACT: 5A 24011AC 

5A 28VDC 
COIL: 24VOC 
UL & CSA -CLEAR POLY. COVER 
SIZE: 1j• X . 1 1/16" X%" STANDARD 

ICE CUBE RELAY. BRAND NEW 
FACTORY BOXED. 
1 TO 41 PCS. $2.25 EA. 
5V !'CS. & UP $USE~. 

Vcn1able Tnnsfol'l'riers 
G£NtRAl •. EL~CTRI~ 

VOLT-rllr. 

VARIABLE TRANSFORMER 
GENERAL ELECTRIC VOLT-PAC 
USED POR INDUSTRIAL 1c LAB 
APPLICATIONS TO CONTROL 
VOLTAGE, CURRENT,POWF.R 
HEAT, SPEI!D,LIGHT A ELECT-

. ROMECHANICAL PORCE 
• •LU. INDICATOR 1Uf08 NOT lNCLUit&D 

VOLT-PAC MODEL #9T92A 
INPUT VOLTAGE: 120VAC 80HZ 
ISOLATED OUTPUT: 0- 60VAC, 
ISOLATED PR .. ARY, CON.STANT 
CURRENT LOAD: 5 AIIP 
2 UMTS PUT IN SIRIIS WILL CIVI 
0.120VAC OUTPUT. S1Z1: C !JrDIA. 
c• HIGH. WIIGHT 8 LB. 

BRIGAR SPECIAL •••••• $19.50 

DECORATOR AUTOMATIC WALL SWITCH 
LITRONIC US - ULTRALIGHT 

lHIS DECORATOR STYLE AUTOMATIC WALL SWITCH, IS 
AN ATTRACTIVE LIGHT SWITCH REPLACEMENT THAT 
INSTALLS IN PLACE OF EXISTING WALL SWITCH TO TURN 
LIGHTING ON WHEN A PERSON ENTERS A ROOM OR OFFICE 
AND OFF WHEN THE SPACE IS VACATED. 
VOLTAGE: 120 OR 277VAC 50/60HZ COLOR: WHITE 

AUTOMATIC LIGHT SWITCH 

= 
= = = MIN . LOAD: 80WATT 120V, 160WATT 277V 

MAX. LOAD: 1000W 120V, 1500W 277V 
SIZE 5"SQ X 1 318" THICK I 

SENSOR TYPE: low power ultrasonic 25khz crystal 
SENSOR COVERAGE : 250 sq. Fl. With 1800 detection field 
ADJUSTMENTS: sensitivity and lime out (5 to 25 minutes) 
MIN .·MAX. red led lights when movement Is sensed . 

ID 0 

TURNS LIGHTS ON & OFF AUTOMATICALLY 

Shaded •'•• t~tJ"•~ • li;ht body f'nO'o<o•m...,l ; 
unshadM ar•3 re-QYires only hand ~ atm 
mo ... emcnl 

SWITCftiNG CAPACITY: 800 walls, ballast loads, single 
or double switches . 

DOCUMENTATION & SCHEMATIC INCLUDED 

OFF/AUTO SWITCH : turns lights off manually when neces sary , 

or leaves lights in automatic control mode 

WIRING DIAGRAMS 

ENERGY SAVINGS FROM 30 TO 60% SINCE LIGHTING 
WILL NO LONGER REMAIN ON ONCE ROOM IS VACANT. 

~·· -r~rr 
*~ 

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 
BULB NEEDED-NOT SUPPLIED) BRIGAR SALE PRICE ................... $12.95 EA. 

................... 5 FOR $60.00 

l'l!!1SI COMVTER-.. 
~Sa PRODUCTS , .... , ...... , .. 

5-9W DC/DC Converter~ 
LOW.COIT UNREGULATeD h1ti'H 

PC-Mounteble Excellent110i•uon ~ 
PI lnpul Filter High Elllotency 

COMPUTER PRODUCTS 
MODEL tl EM951S 
5-9W DC/DC CONVERTERS 

• Pi INPUT FILTER 

• 600V ISOLA TIOh 
• SHORT' CIRCUIT PROTECTED 
• HIGH EFFICIENCY • 76% 
• NON-CONDUCTIVE PLASTIC ENCLOSURE 
2" X 2" X 0.4" PACKAGE 
OUTPUT VOLTAGE :t12V/ :t371MA 
INPUT VOLTAGE: IVDC 
REGULATION UNE: 1.2% LOAD 1% 
REFLECTED RIPPLE: 71mA P..P 
6 PIN PC MOUNTABLE 
BRAND NEW FACTORY BOXED. 

PRICE 9.95 EA. 

TRANSISTORS 

GENERAL PURPOSE-AMPUFIER 

PARTI PN2222A MFG. Rohm 
VBR FT IC hFE 0 IC 
CEO MHZ MA MIN MA 
MIN MIN MAX 100 160 
40 300 800 

P~ICE_..,_ 100 PCS. FOR $7.00 
500 PCS. FOR $30.00 

1500 PCS. FOR $60.06" 

~ NINIII 

Shrinkable Tubing 
INIIUAIIIATIO r:t (50" S~r1-l 

....... 
S1nQ'-Pote KIT #HG700 ...... ......... $18.95 EA . 

WABER #WH7NSA 
MULTI.PURPOSE ELECTRONICS 
PROTECTOR WITH SURGE ALERT. 
'7 OUTLET STRIP WITH 4'CORD 
'AUDIBLE ALARM · SOUND IF SURGE 
PROTECTION IS NOT FUNCTIONING 
'MASTER POWER SWITCH 

~~ TELEDYNE 

'PUSH TO TESET 15AMP BREAKER 
'HIGH IMPACT THERMOPLASTIC CASE 
' UL Af'PROVED LIST PRICE $29.95 
SALE PRICE 

BRIGAR SALE PRICE .... $7.95 

SOLID STATE RELAY~ 
PART# 615-8500 

Control Volts: 3-32vdc 

Rated: 10A@ 250VAC 

50/60Hz - Opto isolated 
Connection: screw or quick 
connects. (Removed from un­
used equipment) 

SALE_PRICE .... $8.95 

DISKITT1! FillS 
FELLOWS 5 25· DISKEnE 
FILING TRAY. CONVENIENT 
DESKTOP STORAGE FOR 
UP TO 60 DISKETTES. IIICL· 
UDES PROTECTIVE FEET, 
SNAP CLOSURE liD, FRONT 
HANDLE AND ADJUSTABLE 
OMDfRS. liST PRICE 59.00 

NIDEC TORIN #TA450DC 
MODEL #A31256-16 
12VDC .42 AMP 3 BLADE. 
METAL HOUSED-PLASTIC IMPELLER 

•4 t1/16"SQ. X 1 1/2"THICK. 12" WIRE 
LEADS. WEIGHT 1 LB. 100 CFM ~~~-Hift\W}I"J~t:;l 

PRICE ...... .. .... .. ... .. ..... .... . $1.19 EA. BRAND NEW FACTORY BOXED. 
SPECIAL SALE PRICE $7.95 10 FOR $10.00 100 FOR $90.00 

-- -=- -=-~ ~ -

ANALOG METER MOVEMENT 
50 MICRO AMP D.C. FUU SCALE 
LARGE 4.5" DIAMETER · MIL. SPEC. 
PANEL METER 3.6" DIA. VIEWING AREA. 
ZERO ADJUSTME'IT KNOB. WHITE FACE. 
SCALES: IN GREEN.BLACK. AND BLUE 
LETTeRS. THREE AC AND THREE DC 
VOLT SCALES. 0- 2.5, 5 AND 10. ONE 
RESISTANCE SCALE FROM 0 TO INFINITY. 

•INCLUDES RUBBER GASKET, MOUNTING 
HARDWARE. I 1/4" BEHIND PANEL DEPTH 
BRAND NEW FACTORY BOXED .. 

ANALOG PANI::L METERS 
MUL TIMETERS 

PHASTRON # 40-413857 

SWITCHING POWER SUPPLY 
Fully Enclosed·F•n cooled-Mulitple Output 
Part# 130669SXO INPUT 116Vae 
Output 1: +6 Vdc 10Amp 
Output 2: + 12Vdc 1 Amp 
Output 3: ·5 Vdc 0.1 Amp 
Output 4: logical signal +3.26Vdc 
Common: 2.6 volt with 1 000 ohm 
Fan Cooled. EMI Filtered & on-off switch 
Size: 12•t 1 3 1/2"W 1 2" deep . 3 1/4 lB 
BRAND NEW FACTORY BOXED. 

SALE PRICE $9.95 

~Electronic Cords HOOK-UP WIRE 
J-COIIOUCTOII ELICTIIOI!IC -y ~ 

•w.&.M~&cuc..-.. 
c -, --? .- ~--, -_- N-=-;.--; ~ *'----,_:-;.~~ 

SHRINK TUBE FP301 
MFG: 3M (POLYOi..EFIN) 

BLBCTR~C CORDS - POMBR cams 
.3 cam. 18»iG TYPB SJT a • GRBY 
1tC I.INB CORD. CCIID. COLORS:BLK1 
WHT, GREEN .312 O.D. I'DLDED . 
VINYL GROONDIN3 PUX> 

18 AWG BLUE · 16/30 TIN. 125'C &OOV 
CSA TYPE Cl1251' · AWM STYLE 3321 . MFG: AIW CO. 
10,000 FT PER REEL · PRICE ......... $ 200.00 

PRICE ••••. $1.49 BA. 
100 PCS. FOR $125.00 

GREY 3/4" 200 ft. per reel 
sale $49. 95/re~! 

Write In 164 on Reader Service Card. 

1BAWG TAN · 16/30 UNTINNEO . 125'C &OOV 
MFG: AIW CORP. · .109 O.D. 
!!l,OOO FT. PER REEL · PRICE ....... $ 200.00 
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j#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, Ml 49424. 
USA. 616·399·6390 M·F 9am to 2pm, EST. 

WANTED; DRAKE Model PAC 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. 

VCII 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 II 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 II, 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 
lis and BMAC decoders. 

IF You i.JKE THESE PRtcEs CALL 1~ ~ ~ ~ 1 ~ 1 ~ 1 ~ j ~ J FoR FREE CATALOG ON HuNDREDS Of ITEMS 

COPPER ELECTRONICS, INC. 

.............. ~~ 
3315 GILMORE INDUSTRIAL BouLEVARD • LouiSVILLE, K v 40213 • 502-968-8500 
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SOUND WITH & WITHOUT CODES. If you 
have an old Videocipner II 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 II. 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 
L 1 N 9K3. Very prompt service. 

VIDEOCYPHER II 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 II 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, 
lAD, dish, and electronics) $1,059 and up. 
Electronics pkg. $169, 10' Pareclipse dish 
(UPS) $499. Shipping additional. Many 
top brand lADs 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 
L 1 N 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 
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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. 

WANTED: AMPEX professional audio 
tape recorders and accessories. AI Ross, 
8022 27th N E, 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-Q057, FAX 516-
599-6523. 

VCR WANTED: Mitsubishi HS?OOUR, 
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. 

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. 

NIGHT VISION kits and brand name VS 
and foreign units. My complete kits in· 
elude 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. 20M Hz preamplifier/de­
tector $160. Send $1 ea. for data sheets. 
Laser Sensor Technology, 3873 Easy 
Circle, Marietta, GA 30066.404-928-2867. 

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. 

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-
2117. 

NEW PACTEC CASES have 
Grey Side Panels and Black 
Body with Black Tilt Stand. 
The Model K-CB23 with tilt 
stand (which currently sells for 
over $61.00each) is 8.5" wide 
x 2.94" H x 9.25" long ex­
cluding handle/stand. Ship 2# 

R&D#633 PACTEC CASE w/stand Only $14.95 

ZFR.O VOLTAGE TURN ON 
ZFR.O CURRENT TURN OFF 
SOLID STATE RELAYS 
I lAmp 12t/148VAC SVDCII'ILCootrol Input 
25 Amp 1201280VAC 3- 32 VDC Control Voltage 

AVANTEK GPD-464 
Thin Film Cascadable Ampliner Module 
5 • 400 MHz +17dBm out 
R&D #98 GPD-464 $4.95 

LINEMASTER FOOT SWITCH 
UnemasterT-51 Series 
\VIlh 6 foot 18-2 SVT Cool & Skid-Proof Base Pad 
NORMALLY OPEN 7 AMP 116HP 125-250 VAC 
R&D 1737-D SALE! $5.95 

Wilh Info 
Sheds 

SO uH 20 AMPS DC TOROID 
Audio Noise Filtering 

64 1UmS 113A WG 0.01 Ohms. 

R &: D #965 $3.50 or 10@ $3.H eac:h 
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The front panel contains seven indicator lights and two push button swithes. 

MICROCOM AX/2400C ERROR-CORRECfiNG MODEM 
300/1200/2400 BPS STAND ALONE 
BELL 212A& 103 and ccrrr v.22 bis 1$69•001 
With data compression for higher thruput. 
A liTO DIAL, A liTO ANSWER, MANUAL DIAL & ANSWER 
R&D #97 NEW MODEM with power supply & 170 page book. 

15 CHARACTER LCD MODULE 
BRAND NEW • INTELLIGENT DISPLAY 

LSI HD44780 & HD44100Chips/FuDASCllcharacterset 
Inlelfaces to 4 & 8 bi.t mpu's /5 VDC, 2 rna, 3.85" x 1.75" x .25" 

R&D #1099 $9.95 

5 PIN MS CONNECTORS • NEW, by nT/Cannoa • Matched Pair 
Rigbt111gle Female Plug with CabJe Oamp: MS3108A-14S-5S 
P111el mount Male Socket: MS31 02B-14S-SP R&D #724 $12.95 

MABUCHI MOTOR -11/2-3VDC 200-700MA 6K-9K RPM 
W"am Brushes, Three Pole Pennanent Magnet type. Measures 25mm long x 
IS x 20mm with 2mm diameter shaft LIMITED QTY. 
R&D#967A MABUCHI FM13(2280)/FA-130RA31$Ul0or1001$25.00 

SWITCH ASSORTMENT 15 AMP N.O. UNIMAX SNAP SWITCHES 
1/4" male quick disronnects plus solder hole. R&D #437 Six for $3.95 

SIGNAL POWER TRANSFORMERS 
56 VCT @ 4 AMPS or 28 VCT@ 8 AMPS Primaay 105/115/125V 
R&D# 1119 SIGNAL 56-4 (8#shipping) $25.00 
8V@l.5A or 16VCJ'@0.75A Dual Prilflatpaq R&D #435 $3.50 
SERIES PARALLEL DUAL POWER CHOKES 
CL-25-50 1.2MH25A OJMH SOA0.003ohm R&D#lll7 $25.00 
CL-S0-100 05MH50A 0.12MH lOOA 0.001" R&D#lll8 $50.00 

HIGH VOLTAGE 
VACUUM VARIABLE CAPACITOR SOOpF 5,000 VOLT 
R&D f885A 5Q!&F EEV UC125JSa5 SALE $79.00 
DUAL HIGH VOLTAGE CAPACITOR ASSEMBLY 
R&D 1115 5~F 15KVPCW TDK $4.95 
FAST RECOVERY AXIAL RECTIFIERS 5KV 45MA 
R&D #119 V ARO VG5X 25¢ each 
HUGE DISC CAPACITORS 5,000pF or .005uF 
1.26" dia X 0.43" thick 16.5 KVDC $295 
•••••ASK FOR LIST OF OTIIER HIGH VOLTAGE PARTS••••• 

VISA, MASTER CARD, AM EX, DISCOVER, CHECK, MONEY ORDER, COD • WE HAVE BEEN SERVING YOU FOR 49 YEARS! 
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Our readers are always looking for new and Interesting electronic 
items. Showcase your NEW PRODUCTS here to help stimulate your 
product's success. Submit all news releases,,....====== 
product Information, and/or photos to: 

NUTS & VOLTS MAGAZINE 
NEW PRODUCT EDITOR, 

430 PRINCELAND CT., CORONA, CA 91719 

INSULA TED TOOLS 

Jensen 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 individually tested at 10,000 
volts and certified safe at 1 000 
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" 
long nose pliers, 8" linemans pliers, 
and 7 screwdrivers (7/64 x 3", 5/32 x 
4", 7/32 x 5", 1/4 x 6" slotted; 0 x 2 
1/411

, 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 
#1948675) 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-BOG-426-1194 

RFM OPTION FOR CSI 

Electronic 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 
72 March 1995/Nuts & Volts Magazine 

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 
ET ACS 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 

T2S2Y7 
403-233-0644 FAX: 403-233-8849 

HIGH VOLTAGE SOLID-STATE 
NCSWITCHES 

Anew series of solid-state normal­
ly-closed 3-terminal switches 

that require low input current and 
provide good small-signal perfor­
mance, as well as high voltage 
capability is available from OBAR 
Tech Inc. 

08312 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 08312-A controls 240 
VDC (190 rnA, 7 ohms) and the 
08312-B controls 600 VDC (1 00 
rnA, 40 ohms). 

Ideal replacements for normally­
closed non-isolating DC relays in 
small-signal applications requiring 
high voltage blocking, 08312 Series 
normally-closed switches measure 
0.5 11H 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 II 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 jagged 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 II by 
17", a multimedia feeder for over­
size-S sheets and heavier bond 
paper (up to 32 lb.), 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, 4MB version with Ethernet 
for $3,699.00 and a 1200 DPI, 36 
MB version for $5, 199.00. 

For further details, contact: 

DATAPRODUCTS 
6219 DESOTO AVE., DEPT. NV 
WOODLAND HILLS, CA 91367 

800-98D-0374 FAX: 703-648-9433 

ELECTRONIC CONNECTOR 
COMPONENTS 

Custom 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 

I CS 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 
lon~er distances between serial 
dev1ces 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 1 00 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: 

ICSDATACOM 
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 sonic 
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, Rl 02920 
401-781-3904 FAX: 401-781-1650 

CERAMIC RESONATOR 

I 

I M M 

Ceramic 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 vee. 
Physically similar to epoxy dipped 
ceramic capacitors, ceramic res­
onators are easy for auto-insertion, 
flow solder, and washable board 
assembly. 

Integrity Technology 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, 
COPS, 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 1 00 
J.lSec depending vee. Operating 
temperature range is from -2ooc to 
+80°C. Volume price of ZTS fre­
quency is 18 cents each in 1 OK 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& 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 program. 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(!) 
contact: 

B & B ELECTRONICS 
MANUFACTURING CO. 

707 DA VTON ROAD, 
P.O. BOX 1040, DEPT. NV 

OTTAWA, IL 61350 
815-434-0846 FAX: 815-434-7094 
BBS: 815-434-29271NTERNET: 

techsupt@b&b_elec.com 

SPIRALLY CUT WRAP 

Aline of spirally cut cable wrap for 
neatly organizing 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 1 0 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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TONY TALLI'S ORIGINAL SINcE 1984 
I 

I 

WHERE OUR VALUED CUSTOMERS' BUSINESS 
IS HONESTLY APPRECIATED 

'&9.?'/ tJ'Jt& ORDERS ALSO ACCEPTED 
1 • 800 • 525 • 0428 P.M.SALES 

90 DAY + GUARANTEE 
NO PERSONAL CHECKS PRICES EFFECTIVE MAY 1993 NO NEVADA SALES 

U.P.S. INSURED HOURS: M-F 9-4 PST 
PAN COMBO PAN COMBO 

SCI.ATL. 
NEW SB3 $50.00 $110.00 8500 to $55.00 $120.00 
TRI BI f65.00 f125.00 8569 
FAST TRI BI 90.00 150.00 

$175.00 HAMUN 8570 to 
MLD $50.00 $110.00 8580 

OAK NO ZENITH 
N12VS $50.00 $110.00 NO BASE BAND BB PIONEER 

fRE.§ 1 YEAR BA5135 $75.00 r35.00 ORDERS CALLED IN BY 1 :00 BA1200 $75.00 135.00 SHIPPED SAME DAY SUBSCRIPTION BA6110 $130.00 190.00 
BA6150 $175.00 $15.00 Shipping ro NUTs & VOLTS 

WITH ssoo.oo 
MIN. 

GIVE TELEVIEW TONY A CALL TODAY 
1·702·253·1852 • FAI1·702·253·1854 • P.O. BOI 71465 • LAS VEGAS, NV 89170·1465 

Tony Talli's Original Teleview is not affiliated with Teleview, Inc. NV Corp. 
or Teleview Distributors, Inc. of Illinois. 

D-v:s~I:;~~~~~;ll~;:~;;:;i;;;:~-u-;:;::~;tr::U~.---,,111s1111 J ;I -------------------------------------
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 AUTIIORIZATION from their cable company. 
2. AUTIIORIZATION: In general terms, proof of payment to a cable company for viewing their premium channels is AUTIIORIZATION. I, the undersigned, understand paragraphs I 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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OR 

Starbase 
ED+ (TVT-36). . • •. - .••.. 

cientifte Attanta SA-.38 . . • • . . • • . . . . 55. 
A-4 (8580) .................... 100.00 

Pioneer SMQd (61 00) . • • . • •• 120.00 
Pioneer+ . . . . . . . . . . . . . . . . . . . . ~ . . . 75.00 
Oak N12 .................•...... 50.00 
Hamlin MLO 1200. . . . . . . . . . . . . . . . . 50.00 

PLEASE FOR ORDERS ONLY 

1-800-742-2567 
P.O. BOX 538 

BENSENVILLE, IL 60106 

Fax lOB • 616-8094 

~~ ....•....... 
ED+ Gorr\bo • . . . . . . . . . . . • . . . • . • . • ••..uv 
SA-3-8 Combo • . . . . . . . . • • . . . . • . • 
SA-4 Combo (8&80) .....••... 

* FTB 312 Combo •........•. 
.00 

. .... 150.00 
....... 180.00 P"IOneer SMod Combo (61 00,) 

Pioneer CombO . . . . . . . . . • • • . • . . . . . 135.00 
* FTB 312 (DPV 7212) .............. 90.00 Oak N12 Combo .............•.... 110.00 

85 Ch. Converter w/Remote •••••••••. 65.00 Hamlin MLD 1200 Combo ........... 110.00 

.ASK ABOUT THE NEW MILLENNIUM 3. 
For Orders ONLY: • 1-800-742-2567 

Hours: Mon.-Fri. 8-6 CST Sat. 1 Q-2 CST 

*SIX-MONTH GUARANTEE ( ~ MONE BACK>* 
QTY. ITEM OUTPUT PRICE TOTAL 

CHANNEL EACH PRICE 

SHIPPING + HANDLING CHARGES NON-REFUNDABLE SUBTOTAL 

NO PERSONAL CHECKS - NO ILLINOIS SALES HANDLING 
ADDS% 

Cashier's Check • Money Order • COD • VISA • MC SHIPPING ADD 

SPECIAL SHIPPING RATE ON 5 & 10 LOT ORDERS $7.00 PER UNIT 

VISAD MASTERCARD 0 TOTAL 

PLEASE PRINT CARD I EXP.DATE 

Name 

Add~u ----------------------------------------------------------------------------------------
City ----------------------------------------------------------- State---------------------------
Zip ________________________________________ Phw.No.(~----~)---------------------------------------

It Is not the Intent of Onlen18af Electranlca. to dahaud ..., pay television operator and _.._ not ...... My company or lllidlwl•ul In .,... ........ 

THIS FORM MUST BE SIGNED AND SENT BACK TO INSURE G TEE 

WAIVER 
D Yes, I 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 thei r 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 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: I will not sell , trade, give or dispose of any goods I have purchased from Greenleaf to any third party or custom"er 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 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. 

Signature:------------------------------------ Date:------------------------------
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article will describe how You can build a 
simPle water-detecting alarm for use in Your 
home or business. UerY few Parts are needed if 
you wish to build it from scratch. or you can 
Purchase the two most essential Parts sePa· 

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." 

rateiY and just add a batterY and sensor wire. If You aren't 
into constructing your own unit. You can buY one Profes­

As Figure 1 shows, the 
first section of the IC is 
held HI by the lOOK pull­
up resistor at its input, so sionally assembled and Packaaed. 

by Fred Blechman 
its output is LO. 
The flashing lED 

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 Oiquid), 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. Roods from 

lOOK It-Ill 
(SEE TEXn 

!Wl£ ~IRE 
OR SEJrol SIUO 

(S£[ TEXT) 

flASHII.:l 
LED 

(S£E TOOl 

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 

IC=COiOII 
(S£E mn 

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 

9 OO..T 
BATTERY 

next IC section, with 
a HI input, has a LO 
output which, in 
tum, means the out­
put of the parallel­
connected sections 
are HI. The piezo 

(+) buzzer blares out. 
However, since the 

flashing lED anode 
is now positive, it 
starts conducting 
and the lED goes 

(-) on, thus lowering the 

Figure 1 - Water-Detecting Alarm Schematic 

voltage below the 
threshold of the fol­
lowing IC section, so 
its output goes HI, 
the parallel sections' 
outputs goes LO, 

bad weather, or earthquakes causing the 
collapse of darns, cause enormous damage 
every year all over the world. And in your 
home or business, a corroded water 
heater, a burst washir.g machine hose or a 
leaking roof can ruin floors, carpets, and 
furniture. 

Figure 2 
Semi-Kit 
Schematic 

and the buzzer stops! 

I 

2 ~100 

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 
alarm circuit together, since all the NAND 

9 00.. T BATTERY 

11 (+) llllllllllll (-) 
13 

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! 

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! 

3 WATEIHITECTIIll 12 

Surprisingly, I 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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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 

!Wl£ ~IRE HilS 
00 SENSal SPJO 

(SEE TOOl 

I 
I 

I 
I 

ALAAI1 
1 MOOllE II 

5 10 (+) 

6 9 0 PlEZO BUZZER 
(SEE TEXTl 

7 8 (-) 



WD-100 

with a shipping and handling charge of 
$2.00 per order, and 4.5% sales tax for 
shipments within Virginia. Figure 3 

Pictorial 
Assembly 

WATER-DETECTING ALARM 
MODULE 

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. 

14 PIN DIP 

Pins 1, 2, 3, 4, 5, 8, 9, 10, 12, 13 NC 

9-volt 

CAUTION ! Like any integrated circuit, 
If the battery polarity is reversed, the 
module will be damaged. 

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 

IVE VIDEO SYSTEMS 

MINI B/W CAMERA 
Size: 1 X 1 X 2" @ 2.4 OZ. 
2 LUX Sen. Focus: <6"- In f. ·~·:·.·. 
3mm or 4mm Lena Incl. 
Power: 7 ·14vdc@ soma. 
comes w/31t cable & conn. 

ONLY$ 229 +elh 
•Series 10 Econo. Cemers 
=>Reduced to $179.00 <= 

UNDERWATER 
SVS Series On. to 100ft. 
1.8"dla. x 2.4"(L) cbl xtra 

svs 60: $ 489.00 
svs 1: $ 459.oo 1 

-~-
TRANSMIT VIDEO TO ANY TV 

Our MlnlLinkno transmitter and receiver or low cost 
clownconvertor are all you nttd lo ~11111 transmit audio-video 
(11/W or eolor) to anr TV Itt. J!'CC appro!rd Ranae:200 up to 
1200 II. With opUonal MlniLink Beam Antennaa. 

Trans: $436; Receiver: $45!1; DwnCnv: $225 

Color & PlaneTalk ,.Airborne S.JStema 

cw.. TODAY FOR RifE CATAI.OOI£ I ~ 
MICRO VIDEO PRODUCTS • Orders: (800) 473-0538 FAX (714) 847-4486 Tech. info:714842-4648 

16201 Osborne St. Westminster, Ca. 92683 Satisfaction GUIUdnJe«l 

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, 

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 
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 

Miniature Transmitters and Receivers 
Small, Attractive, H~h End Quality, 2 Channel Transmitter 
59,049 Settable Codes, 150'-300' Range, 1-1/4"x2"x7/16", Assembled 

Qty 1 5 10 
150' Transmitler 24.95 19.95 15.95 
300' Range Transmitter 29.95 24.95 19.95 

'

Small, High End Quality, Receiver for the RF300 Transmitters 
1-1/4"x3-3/4"x9/16", 8-24 vdc CMOS Input I Outputs, PCB 

RF300R Receiver, assembled 24.95 20.95 16.95 
RF300RK Receiver, Parts Kit 19.95 15.95 12.95 

Small, Economical, Transmitter and Receiver Set 
Set Code, 60' Range, 1-7/8"x2-3/8"x7/16" (T), 2"x2-3/4"x9/16" (R) 

RF60 Transmitter (illd Receiver 24.95 19.95 14.95 

$4 shipping for nrst Item+ $1 for each additional Item. Ca. residents add 8.25'llo tax 
Yip. Maslcrgrd Moncv Orden Prrmnal Ch£S!t! and PYb C.O p a 

Visitect. Inc. £510) 651-1425 Fax (510) 651-8454 
P.O. Box 14156 Fremont, <.:A. 94:~39 
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HEY!! •••• CALL US HERE AT ACME BARGAIN TEST BOARD COMPANY, 
WE'LL BE HERE JUST LONG ENOUGH TO TAKE YOUR MONEY •• • • 

AC~IE SERVICE 
DEPARTIVIENT AND WHEN YOU NEED TECH. SUPPORT OR SOITW ARE UPGRADES ..•• 

WELL WE'LL SEE WHAT WE CAN DO FOR VA'!! • •• AFTER ALL WE DO 
HAVE THE ABSOLUTE LOWEST PRICES •.•• JUST THINK HOW MUCH 

SAY 

YOU'LL. ............ SAVE?? 

TO OUR 
COMPETIDON 

A CLAIM TO GIVE THE WWEST PRICE CAN BE A VERY DECEIVING 
STATEMENT, AND WHEN UNWELCOME CHANGES TAKE PLACE-­
COUNT ON VISUAL COMMUNICATIONS FOR THE SOLUTION. 

ANYONE IIFL YliiQ THEFT OF SEJMCE 
II ANY WAY SHAPE OR FOAM, DO US 
AND YOURSELF A FAVOR DOIM' 
BOTHER CAU..ING US. 

INTRODUCING 
•••• ••••···~ "IIIORPHING MODE" "AND YES WE DO lEAN YOU" 

nii"''IWI'"":._IIioo~~~ TIESE PRODUCTS ARE FOR {• t;jl£9{1£SIS .r ~"":'.:~o QUAURED IIENCH TECHNICIANS. 

~~~~--~--------------------------------~ FCHI~~Am~~y PEBICJP w NQ N y. M' F• ~-•·••••••••• BATTERY OPERATION 
GENESIS: IS THE LATEST JERROLD AND PIONEER 

19.95 • 16.95 COMPATIBLE DIAGNOSTIC TRANSMITTERS. 
STAR 7 QUICK KIT 36.95 • 34.95 

STAR 7 R/2V/5/CFT 1WIRE 39.95 • 34.95 
R1/M1 AUDIO BOARD 22.95-19.95 
CFT R/2 V/5 DPBB 3 WIRE 34.95 • 29.95 
STAR 7- 3 WIRE BOARD 29.95 • 24.95 

SCIENTIRC ATLANTA COMPATIBLE* NEW STATE OF THE ART DESIGN. ALLOWS FULL 
DIAGNOSTIC TEST MODE OF RAW CONVERTERS 

GENESIS •RE-SPAWN• 199.95 ·189.95 

PIONEER COIIPATliiLE* 

BA-51XX • BA-e1XX 
·BA-67XX 

NEVER RESET E- 4 

1 PC ·10 PC 
34.95 • 29.95 
34.95 - 29.95 
39.95 - 34.95 

~=~J.Ig 154.95 -144.95 Gl IIOJIIPHitiG MODE 1300 199.95 -189.95 
MULn-MODE BOARD 34.95-29.95 

ZENITH 1000 TO 2680 
TOCOM 5507 COMPATIBLE* 

TOCOM 5503 COIIPAT181.E* 

18.95 • 12.95 
19.95 • 18.95 
19.95 • 18.95 

SIA 8800 QUICK BOARD 
S/A 8590 QUICK BOARD 
S/A 8580 QUICK BOARD 
S/A 8570 QUICK BOARD 
S/A 8580 40 PIN PLUS + 
S/A 8570 /90 18800 40PIN 
SIA 8550 14 PIN EAROM 
S/A 8550 QUICK BOARD 
S/A 8536 AUTO BOARD 
S/A 8535 AUTO BOARD 

1 pc-10 pc 
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 

'------.... --.... REfERENCES TO THE MOVE IIENTIONED EQUIIIIENT. FOR IDEIITIFICATION PURP08ES 
ONLY. WE ARE II NO WAY 1111'1.. YliiQ lltAT ANY 01' THE PRODUCTS IN TtiS AD ARE 
ORIQIIAL EQUIIIENT. VI8UAL c:o.llltCA110NS •11 NO WAY AFI'LIATEO WITH THE 
ABOVE IENT10NED COIIPANIES OR CONIORATIONIII 

liD -
WE STOCK 

A COMPLETE 
LINE OF 

SECURITY SCREW TOOLS 
TOCOM·S/A-JERROLD-ZENITH·PIONEER 

• 
Write In 159 on Reeder Service Card. 

l#tOO 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 
GODs 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. 
451bs 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 TABOO 
w/8000 TBC, 1 Sony BVH1100 w/BVT 
1000 TBC, $3,500 ea. 818-352-6619. 
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GE SUPERADIO Ill 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 Ill has 31F tuned circuits on FM, 41F 
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 6112" 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 Ill. Only $62.95, VISAIMC 
818-780-2730. CPL, 5632 Van Nuys Blvd. 
#222A, Van Nuys, CA 91401. 

PICTERTEL VIDEO teleconferencing sys­
tem model 200 and mise 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. 

AL TEC 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 bea.m splitters, 
29 x 34 em, mounted in a panel mounting 
ring. Highest quality, mil-spec, $20 ea. or 
3 for $50. Wade, 309-523-3262. 

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 Tern· 
pie 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. 



Co~PUTER PARTS- SuRPLus ELECTRONics - SERVICE PARTS -AccEssoRIES- ScHooL/UNIVERSITY P.O.s AccEPTED! 
QTY. DISCOUNTS AVAILABLE* MACINTOSH POWER SUPPLY REPAIRS, MAC PARTS AVAILABLE ALSO. 

Tower & Desktop Cases 

Fullsizell:sktop ~ . .$49.00 
300W • 5 HI-I Bays • Built for Wang 

Fullsize Tower Case 

•230WP/S 
•6HHBays 
•LED's & Rst 
• Fits Fullsize bd. 

Great for 
servers & BBS's! 

$49.00 

External Floppy Drive Case 
Made for PS/2 but modifiable fur others. 
Power Supply & DB37 Cable included! 
Fits one HH 5.25" or 3.5" Drive 

Made by IBM 

$24.95 

*19- $65.00 
Power Supplies FLOPPY & CD DRIVES External Drive Enclosures • SCSI • CD ROM • Floppy • Computer Cases 

Mini Tower Case Power Supplx. 
145 Watts. Refurbished ....... $20.00 
New ....................................... $29.00 
XT Power Supply. 135W ... $25.00 
IBM XT 65Watt PI S ............. $5.00 
300W. Tower or AT Type .. ..$39.00 
AT Power Supply. 200W 
Refurb ................................... $29.00 
External 'Brick' type 5 Pin din 
+5@ 1.3A, +12 & -12@ .33A $9.95 

Used 360K 5.25" Drive ............ $9.95 
Used 1.2 Meg 5.25" HH ...... .$25.00 
Used 720K 3.5w Drive ........... .$15.00 
IBM PS/2 720K Drive OEM $29.00 
5.25 -> 3.5 Floppy Adapter .... $2.95 

CD ROM Drives 
Apple Ext. CD 150 SCSI1x$149.00 
Panasonic Int. CD SCSI1X . .$74.00 
Panasonic Ext. CD SCSI lX .$99.00 

External Floppy Drive Case 1 FH/2llli .... $19.00 
SCSI Case: Uses Apple 19 Pin floppy port for 
power. Quantum EPS type drive only!. ..... $19.00 
Open Face HH SCSI Case. Use for a SyQuest, 
Bernouli, CD-ROM, etc ............................... . $45.00 
"Lunch Box" SCSI Case & P /S 3.5" Only .. $35.00 
Closed Face HH SCSI Case for 5.25/3.5" Drive. 
30 Watt P /S ....................... ............................. $45.00 

Notebook Carry Case 
1 0.5" X 8.5" X 1. 75" 

Notebook Cany Case 
12.25" X 10" X 1.75" 

Fujitsu Cash Drawer 
Hooks to 
Receipt 
printer 
w/RJ45 
cable, or 
Ser1al 
Port Till 
included! 

$14.95 
Exterior pod<et 13" x g• x lS'. 
Simulated leather exterioror 
Padded case. Black with It 
blue pinstripe, adjustable 
shoulder strap. Side Bat pock­
et f~r P.apers, thin bOoks. 
Originally Ta-N!:K 

$14.95 
Exterior pocket 12"x 6"x 1.75" 
Brow Vynil exterior. Inside 
pocket holds a small sta:k of 
papers. Batteries and other 
accessories fit outside. 
Shoulder strap only. 
N:lhandle. 

Cables & Connectors 

..--------------..., .-------------......, IDE or Floppy (Flatribbon) ...... .$1. ea. 
Mini Tower Carry Case Laptop Carry Case MFM/RLL/ESDICableSet ..... .s2.oo 

Int Tapedrive cable (Jumbo) ... .$4.00 

16" X 16" X 7" 12" X 15" X 2. 75" PowerYCable.4Pintype ........ .$1.00 
Power Extension 16". 4 Pin ...... .$1.00 

*14.95 $19.95 . ==.:~ 4: ,;~=;;;~ ~ 
if;,% ~fiji . 
~·u, ~ ,~:'~ , 

" !~ <~ 

Serial link Cable 
To link two computers for data trans­

fer. Ends. Can be DB9 to DB9 or DB9 
to DB25 .......................................... .$9.95 

FH Close Face SCSI Case & P /S for 1 Full 
Height 5.25" drive or two HH drives ........ $65.00 
External CD ROM Drive case. 36 or 40 Pin. 
Specify CD Drive type. P /S and Fan ......... $45.00 
Desktop XT I AT Case & PS (150W). Reset & 
Turbo Switch, LED, 2 Exposed HH bays .. $29.00 
Desktop PC Case (No PIS) ••.••••.••.••••••.•••••.• $14.00 
External MFM/RLL Case & P /S ................ $19.95 

Peripheral Cards I Accessories 
101 Keyboard (NEW) ......................................... .$29.00 
5 Pin kybd to PS/2 adapter .................................. $2.95 

AT Floppy, Serial & Par Controller .. ... .. .............. $9.95 
AT MFM HD & Floppy Controller ...... ........ ... .. . $14.95 
AT IDE HD Controller ..... ............................ ......... $4.95 
AT IDE HD & Floppy Controller ......................... $7.00 
1/0 Card 2 Serial & 1 Parallel .............................. $4.95 
Mono/Parallel Port ................................................ $9.95 
CGAIEGA Video Card .........•.•••...................•.... .$29.00 
256Kupgradableto512KVGACard$2.5.._ w512K.$35.00 
8 or 16Bit VGA Card (Specify) ......................... $19.00 
Full Length CGA w /RCA out ............................ $14.95 
16 Bit Backplane board ........................................ $10.00 
Microsoft InPort Mouse Card (only) ................... $9.00 
32 Bit Mem Exp. (9 Meg/ OK) Silicon Valley .... $20.00 
AT 2 Meg Mem. Exp Card w/2 Meg ............... .$35.00 
101 XT I AT Keyboard .......................................... $29.00 
101 AT Keyboard •..•..•.............. _ .........•...........•..• .$25.00 
Keyboard Wrist Pad ....•..............................•..••...... $1.95 
Slot Expanders (3,4 & 5 Slot, vertical) .............. ... $9.95 
XT Multi I/0 Card: Clock, Serial, Parallel, Game, 
Floppy ..........•......................................•........•........... $7 .95 
2400 Baud Int..Compaq Modem COM1-4 & 
IRQ 3,4,5,7 Selectable w/FAX (No software).$19.95 

~Carry case. Can be 
used to carry many different 
computer systems. Apple I I e. 
Mac IT, lid & most Mini 
Towers Sturdy construction, 
heavy fabric. snoulaer strap & 
handle. Blue rolor only. 

• ,. ZinT'IPrA'l Exterior ~et 
UI;'~U-;;' X 1". Cariv han­
dles & Shoulder ~trap . 
Grel/ilh color. Originally 
tOr 'ls!.!bffl 

T ferdatabetw tw t XTMotherboardw/640K ..................................... $9.95 
rans een ° compu ers AT Motherboard ·············¥······· .. ...... .. , ................. $24.95. 

at a high speed between two parallel 386 Passive backplane CPU board. Has 8 SIMM 
ports. ... Data Trans .................... .$59.00 sockets. Uses 1 or 4 Meg SIMMS. 386DX/33 . .$59.00 

Alltech Co. 2t:~-t~~!~'t~ =~~~ 
lrp»h::o:::n::e~O'r:::d:i":e::::r::::5~ .. ~~iiii""~~~r---:~,;..._;_::-_~~~~~~~-:-=-~=----1 Cables • Parts 

YIS-4 3 Southern California Locations! POS Systems 

619/724 2404 Santa Ana Lomita Oceanside 
- 1300 E. Edinger. Santa Ana - 714/543-5011 Apple][ 

t----------------42018 W. Lomita BLVD. Lomita- 310/539-2260 SeJVice&..Upgrcdes 
Fax: 619/724-8808 1401 El Camino Real. Oceanside - 619/721-0093 M &.. IBM 
School & Government POs Accepted! . ac 
Phone Order Hows 9AM _5:30PM Mon- Fri We Buy Surplus and unwanted computer 1nentory. **$10Mn. Oder** 

Monitors 
!?J:Ien frame composite 9"'. B&W Monitor assembly. 
BUild your own monitcr 19.00 

r' B&W Security Monitor. "Box" type with 75 n 
mput---· 9.00 

9" Com~ite ''Box" type cabinet Green screen. Good 
for security monitor. Input fur 75Q (standard) or 
High impEdance ·····-··-··············-······-·····-··-······-··-··.$35.00 

CokrO:m~iteMJniU.Notsuitilleir8>cd.mme<t 
butcanbemedir~"""""'-N'Ultendqasavideo 
mmtr. ScrrehavesoUrd~~8pecify.-S69.oo 
Uia:l/Re{urbi.<hrlM:ro. DEJ) $2900 

Olivetti 9'~ Refwt>. 9" Mono VGA 
wtth new tube mstalled. 
Mono VGA Monitor. 
Excellent for small places, 
where rolor is not needed 
Makes a weat POS termi­
nal. Use roc word r.rocess­
ing, accounting ana more! 
Standard VGA 640x480 
resolution Windows looks 
really good! Excellent 

~~~~--.:~.~~-~: . .m~&> 

Monthly Specials 
** NEW ** 386DX/33 ** NEW ** 

386DX/33 "Bare bones". Passive backplane type . 
Zero K. 8 5IMM sockets uses 1 or 4M simms. 
386 in Wang Full Size Desktop Case 300W P /5 .. $1 0 9. 0 0 
386 in Mini-Tower Case 230W P /5 .......... $109.00 
386 in 6 Bay Full Size Tower Case 230W P /S ...... $119. 0 0 
NEWVGA256J<. ___ ._,.$25.00 Upgradedto512.K .. $35.00 
80387 -33 Math Coprocessor ..... $25.00 

Refurbished Svstems 
IBM XT Refurbished • Mono Monitor 
!0'bd • 2 360K 5.25"Drives .......................... $59 .00 
Tandem 286 Passive Backplane Type • Midsize 
Desktop Case • Mono Monitor • Kybd 
8 Mhz •1024K •1.2M Drive ....................... $109.00 

CHIPS & ROMs 
80287-8 .............................••..............................•. $19.00 
80387-33 ............................................................. $25.00 
V20.8 ... .... ... $2.00 V20.10 ................................... S6.00 
16550 (Enh.serial port chip) ..... ....................... $13.00 
82450 ........... $2.00 8250 ...................................... $1 .00 

RAM 
4116, 4164or short lead 41256-12 or -15 .. ..... . SOt 
41024 (1 Meg x 1) .............................................. $3.00 
256x8 ·15 SIMM •. .$3.00 /-12 .......................... .$4.95 
256x9 SIP -12. ................................................... .$5.95 
256x9 SIMM -80 ............................................... $10.00 

Batteries 
1/2 AA size, 3.6V lithium ................................. $4.95 
AT type "plug in" 3.6V or 6V .......................... $6.95 

EPROMs & Microcontrollers 
2716 or 2732 ........................ ....... .. .... ......... 75¢ 
2764/27128/27256 ................................... $1.50 
27512 ... ........ ..... ......... ........... ····················· .$2.00 
271000 (32 Pin) ................................ ......... $4.00 
27010 ......... ... ..................... ... ...................... $6.00 
8748 .... ....... ..... ....... ... ................. ....... ..... ..... $4.00 
8749 ............................................................ $6.00 
8751 ............................................................ $9.00 

CAResidenbploue add 7.75'!'.Soles""·" Minimum 11\ippns• lulndlinsc:Jars•• $S.OO.(Thi>covmmoot aden) • Wamutty: Uxd/R.IulbisNd produr:tshavea90cbywamnoy • ALLR.hrNm""hweanRMAI, 
c:allbef.,. sllippin&-touo. • No Retwruwillloutan inv-.Shi!'Pns• Handtin~charg••arenon..-.lund- • ~ ~c:Jars•, appiiu tDproclud>pwdlaxdin..,..., incompotibilily prolllmu. 

School• Univeni.ty Purd\ue Orden u:epttd. othen on AOC only. • Pricet and availlbility ~ect to d\anse at art) 'time wilhout any notifacation. whaborver. • Some ProdtS:b an ftfurbis~ podud:. 
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AFFORDABLE· HIGH QUALITY 
2 YEAR WARRANTY 

Features: 

STANDARD SERIES 
S-1325 25MHz $339 
S-1340 40MHz $489 
S-1365 60MHz $795 

• High Luminance 6" CRT • TV Sync 
• 1 mV Sensitivity • 2 - x1, x1 0 Probes 
• X-Y Operation • Complete Schematic 
• Voltage, Time, + Frequency differences displayed 
on CRT thru the use of cursors (S-1365 only) 
• Plus much, much more 

Digital 
Multi meter 

EDM-83B 

$175.00 
Almost every 

feature available 
Bargain of 

the decade 

Elenco 
LCR+DMM 

LCM-1950 
$79 

ELENCO OSCILLOSCOPES 

Features: 

DELUXE SERIES 
S-1330 25MHz $439 
S-1345 40MHz $569 
S-1360 60MHz $759 

• Delayed Sweep • Dual time base 

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-1 060 - 1 OOMHz, Dual Trace $1,549 
V-1 065A- 1 OOMHz, 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 
1541 B - 40MHz Dual Trace $749 
2160 - 60MHz Dual Trace, Delayed Sweep, 

• Automatic Beam Finder 
• Z Axis Modulation 
• Built-in Component Test 

• Illuminated internal 
gradicule 

Dual Time Base $949 
2190 - 1 OOMHz Three Trace Dual Time Base, 

Delayed Sweep $1 ,379 

• Plus all the features of the •affordable" series 

Digital Capacitance 
Meter 

CM-1555 

$49.95 
• Measures capacitors 
from .1 pf to 20,000J.Lf 

• 3-1/2 Digit LCD readout 
with unit indicator 

2522A- 20M Hz I 20MS/s Storage __ $869 

Digital LCR Meter 
LCR-680 

$79.95 
• 3-1/2 Digit LCD Display 

• Inductance 1J.LH to 200H 
• Resistance .m to 20Mn 

• Capacitance .1 pf to 
200f.I.F 

Function Generator 
GF-8026 
$225 

lnVExt 
Operation 

Sine, Square, 
Triangle, Pulse 

Ramp, .2 to 2MHz, Freq. Ctr. 

3·3/4 Digit Multi meter 
._.,~~ BK·390 

$139.00 
• 0.1% DCV accy 

Digital Multimeter Kit 
with Training Course 

By Elenco 
M-2665K 

Frequency Counter 
F·1225 

$225.00 
• 8 Digit LED display 

• Wide measuring range 
• High sensitivity 

• Data hold function 

FLUKE MULTIMETERS 
(All Models Available Call) 

Scopemeters 
Model 93 $1,225.00 
Model 95 $1 ,549.00 
Model 97 $1,795.00 

70 Series 
Model7011 
Model7711 
Model7911 
80 Series 
Model87 

• Analog bar graph 
• Auto/manual ranging 

4,000 count LCD display 
• Capacitance meas. 
• Temperature probe 

Triple Power Supply 
XP·620 

By Elenco 

$75.00 

3 fully regulated supplies; 1.5-15V @ 
1A, -1.5 to -15V@ 1A or (3-30V@ 1A) 
and 5V @ 3A Kit XP-620K $49.95 

$49.95 
• Full function 34 Ranges 

• Extra large display • Ideal school project 
M-2661 (Assembled) $55.00 

Quad Power Supply 
XP-581 

By Elenco 

79.95 

Four supplies in one unit; 2-20V @2.5A, 
5V@ 3A, -SV@ .SA and 12V@ 1A. All 
regulated and short protected 

• Input impedance 1Mn or son 
• 10:1 Input attenuation function 

10 Series 
Model10 
Model12 

$62.95 
$84.95 

$69.95 
$149.00 
$175.00 

$289.00 

High Current DC Power Supply 
BK-1686 

Wide Band Signal Generators 
SG-9000 

$169.95 
• 3 to 14 VDC Output 

• 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 

$119.95 
RF Frequency 100K-
450MHz AM modula­
tion of 1KHz Variable 
RF output 
SG-9500 150MHz 
built-in counter $235 . 

Telephone Kit 
PT-223K 

Function Generator Learn to Build and Program 
Computers with this Kit 

Electronic Tool Kit Digital/Analog Trainer 
Complete Mini-Lab For Building, Testing, 
Prototyping Analog and Digital Circuits 

$14.95 
Available 

Assembled 
PT·223 
$15.95 

Transistor Radio Kits 
with Training Course 

AM/FM Radio 
Model AM/FM-108 $29.95 

AM Radio Kit 
Model AM-550 $19.95 
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Blox 
#9600 

By Elenco 

$29.95 

MM-8000 
By Elenco 

$129.00 

TK-1000 
$39.95 

From scratch you build a complete sys- A professional organizer tool kit 
tem. Our Micro-Master trainer teaches at affordable prices. Includes 25 
you to write into RAMs, ROMs and run high quality tools in a high im­
a 8085 microprocessor, which uses pact carrying case which in­
similar machine language as IBM PC. eludes a pocket for meter. 

Write In 114 on Re•der Service C•rd. 

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. 



Low Cost 
Easy to Use 

Asnmbled & Tested $169,95 
Kit(without case) ..•.•. $119.95 
Shippine •. 57.50 (air 511.50) 

Specifications 
Size: 5. 75" x 3.5" x 1.2 ", 8 OL 

Input: 10V to SOmV/Div. DC- 22kHz (-3d8) 
Sweep: 10sec to 500 usec/Div. (plus expansions)* 
Sample rate: 100,000 Samples/sec• 
Accuracy: 3"/o typical 
Power: 12VDC < 100 rna. 
Uses standard xl, xJO scope probe 
Works with EGA, VGA, MGA displays 

Advanced Features 
0-Scope I is a digital storage oscilloscope • 128 point frequency spectrum mode DC-SOkHz* 
module that connects via the printer port and • Print Screen and data logging to disk 
turns a PC AT compatible computer into a • Calculates waveform frequency and period 

• Voltage displays- Min, Max, Ave, and RMS 
smart digital storage oscilloscope, spectrum •on most AT compatible computers 

analyzer, frequency counter, and volt meter. ------------------1 
Uses include Allison Technology Corporation 

Automotive Diagnostics 
Power Supplies 
Production Testing 
Technical Sales 
Education & Training 

Audio/Stereo Equipment 
Industrial Instrumentation 
Field Service 
Sound System Setup 
Analytical Instrumentation 

8343 Carvel Houston, TX 77036 

Orders & Inquiries: 1-800-980-9806 or FAX 

Technical: l-713-777-0401, FAX/BBS l-713-777-4746 

Write In 157 on Reeder Service Card. 

1#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. 

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, I will 
return your call promptly. 

REVOLUTIONARY TECHNOLOGY: Uni­
versal box works on Jerrold or Pioneer 
systems. 1-800-676-6342. 

CABLE TV 
Descrambler Kits 

"NEW & IMPROVED UNIVERSAL KIT" 

Universal Kit • • • • • • • ••••••••••• e $69.00 
Includes all the original parts plus the improvements and a 
silk-screened PC Board. 

Enclosure Package e • e •••••••••• $39.95 
li'lcludes all the switches, hardware, AC Adaptor, and a 
black silk-screened box for above UnMrsal kit. 

1rri-IWI()(Itt ~lt. • • • • • • • • • • • • • • • • • • • ~.()() 
Includes all the parts (with a SAW filter), a silk-screened PC 
Board, and AC Adaptor. Not Included is 1he enclosure. 

SB-3 Kit • • • . • . • • • • • • • • • • • • • • • • • $39.00 
Includes all the parts, a silk-screened PC Board, and AC 
Adaptor. Not included is the enclosure. 

Universal Tutorial •••• e • • • • • • • • • 10.00 
An in-depth study of the technology used & DC Voltage 
Chart. 

T'ri-Mode Tutorial •••••• e •••••••• $1 0.00 
A gate-by-gate study of the circuits with troubleshooting 
hints. 

C02 LASER Power Supply Line Lite 
Laser 900 Series, used vacuum tubes, H P 
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. 

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. 

CALL TOLL FREE 1-800-886-8699 

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. 

CABLE TV 
110 

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, Star? 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 
BA63XX 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. 

VIsa, MasterCard, or COD 
Add $5.00 Shipping and Handling. 

R2, VS, 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. 

lortheast Electronics, 1•. 
PO Box 331 0-N, North Attleboro, MA 02761 

7$ 13.2v 1200 mah 
as 9.6v 1200 mah 
BP7 13.2v 600 mah 

SA/SAT 

$54.00 
$52.00 
$59.00 

ii 
BPa2 7.2v®300 mah 1 %" $84.00 
BPa3A 7.2v 750 mah CALL 
BP84 7.2v 1000 mah 3" $40.00 
BPa5B 12v 600 mah 3" $69.00 

YAESU 
FNB·2@ 600 mah $19.00 
FNB·412v @750 mah (4") $39.00 
FNB·4A 12v 1000 mah $55.00 
FNB-17 7.2v 600 mah $30.00 
FNB·10S 7.2v 1000 mah $42.00 

FNB·12S 12v 600 mah $45.00 
290 charger $65.00 
(For FNB 17, 10S, 12S) 

PB112v 1000 mah 
KNB4 7.2v 2200 mah 
PBS 7.2v @ 750 mah 
PB7 7 .2v 1500 mah 
PBa12v aoo mah 

Writ• In 155 on Reader Service Card. 

CALL FOR LOWEST PRICES 
ALINCO 10N, 12N 
AZDEN 3000, 4000 
ICOM BP·2, 3, 5, 7, 8, 75, as 
KENWOOD PB·21, 21 H, 25, 26 
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 105, 125, 17 

CAMCORDER 
CANON 
Bmm 2000 mah $36.00 
Digital A 1 $45.00 
JVC 
Type C $36.00 
PANASONIC 
PVBPB0/8812v 2.3 amps• $36.00 
RCAJHITACHIIMINOLTA 
Full size $42.00 
Bmm @ 2000 mah $36.00 
SONY 
NP·22 $25.00 
NP·77H @ 2400 mah $42.00 
ALL BRANDS AVAILABLE 
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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 PI05,61, SS03A, 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, audio/video 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 I/II/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. 

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. 

Known the wor1d over for their 
superior reception and picture 
quality, the OrMron satell~e dish 
features an exclusive Spinclina­
tion mount, which allows decli­
nation to be set by rotating the 
antenna to correct the latitude 
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. 

0 
~ 
m .... 
-1 
:0 
0 z 

1514001 6.T SX-7 Polar/Spin $45 (S&H) $259 
1514002 8.3' SX-8.5 Polar/Spin 49 (S&H) 319 
t5t4004 10.0' SX·tO Polar/Spin 63 (S&H) 449 
t5t4005 tt.T SX·t2 Polar/Spin 84 (S&H) 849 

and many mora ... 

$89.95 

Superjack Actuators 

Satellite Television 
Wherever 

You 

Live ... 

c = -· c. 
rei = ® 

Ultra 

~----=--=­
... at down to earth prices!!! 

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 U~ra is an ideal receiver to get you started in 
Direct-To-Home Satellite TV. 

4527008 unra S&H$22 $379.00 

The UST 4600 sets a standard in value and 
performance for home satell~e receivers. This unit 
features automatic satellite programming, t60 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 
an excellent choice. 

UST 4600 

4527009 UST4600 S&H $22 $499.00 

UST 4900 

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 lADs 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 v~al 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 $689.00 

Is your actuator no longer r-----------------------------------------------------
its job because of wear and • • ® 

thehardestworkingpart AI/MajorCreditCards Sk't!VlSlOn Inc. 
satellite system, the actu- Accepted 'J 

move your d1sh from 
to west across the entire 1016 Frontier Drive, Fergus Falls, MN 56537 - Toll Free 800-334-6455 

belt. Each time you 
satellites, your actuator 

sends pulses to the receiver 
telling the receiver when to stop 
moving the dish. Most older 
actuators sent only 1 0-16 pulses 
for each inch of travel, which may 
not be enough to stop the dish at 
the maximum signal strength. 
Today's new heavy duty actuators 

.. . with high resolution reed sensors 
· send 48 pulses per inch of arm 

travel. So if your old actuator is 
geUing tired, let a new SuperJack 
insure the finest picture possible. 

t8" arm 10190t8 S&H $t5 $89 

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. 

0 Send Free Domestic Satellite TV Products Catalog 

0 Send International Satellite Catalog (For lnt'l Catalog add $8.00 for S&H) 

Name _________________________ Phone( 

Address ---------------------------------------

City--------------------- State ___ Zip ____ _ 

Install A System, Upgrade & Repair Yourself And Save $$$$ 
24" arm t0t9026 S&H $t6 t39 L!----------------------------------------------------

Call Toll Free 800-334-6455 • lnternational1-218-739-5231 • Fax 218-739-4879 
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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? 
Gai.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 lbs. 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. 



In \tJe _..two issues.. we 
havelfanr.i' metl(ocls for d 

.1inl a teleP..hone lii,.Qf iP!pa 
(.tmenta\IQCh as nQ~~t, static, 
and radio frequentwf in*'rfer.,..ce .. 
This month, we will examine 'EM I 
(electrc> .. mapetkJnterferenq) 
and PI (poWer liJJI\intedere~Jn•/ 
hum). . . "*~""' 

In review., the local telephone 
comoany (telco) delivers se.,ace 
to 1 ''pq.mt of demarcation"''"' 
(demarc) located on the sicl,e or 
rear of your home .. Modem 
demarc devices called NIDs (net­
work interface devie,s} a,. 
~~~p~ with an RJJt-typ'J 
li!ck/PIJI ~ombination t&at t»ro-. 
VJdes a· qwck way to determ1ne if 
a problem is in the telco network 
or ~ur CPE (customer provided 
equipment). ,! + 

tum 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!RA 
items such as computer mon­
itors and television sets 
will cause noisy recep­
tion. Proximity to 
fluorescent 
lights and 
desk­
t 0 p 
power 

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. 

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 

EMI. This will help determine if 
the noise signal is carried by the 
IWs. 

EM! 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 
t h e 

by d.b. 

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. 

phones are also 
susceptible to 
EMI from nearby 
electronics . 
Modem instru-
ments are 
designed with 
various amplifier 
and signalling cir-

Inside Wire Maintenance 
Part 3 

Our previous discu~ions 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 

MAX 

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 

QmR~~AGE 
MIN 

fi&ure;l' - Improperly Grounded Shield 
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 

decrease, the EMI is being delivered to the 
phone via the IW and cords, or another 
instrument is allowing the interference. As 
we learned with RA, remove all CPE from 
the line while conducting initial tests for 

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 EM! 
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 

local codes). The use of special wmng 
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 RA, 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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1 - TJ 36BGMZ Standard Modei(L) I Weatherproof Model(R) 
line will become quiet. Some telephone 
switching systems require special codes to 
revert a line. If dialing your 0\.llll nwnber 
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 RA. Think of EMI as low frequency 
RA. 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. Uke 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 rev1s1ons for 
increased current 
m e asurements , 
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 nwnber 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 -SdB. 
Therefore, a standard was adopted by 
imposing 1mW (milli-Watt) of power across 
an impedance of 600 ohms. This level is 
called OdBm. All test signals are transmit­
ted (unless otherwise stated) at a level of 
OdBm. Therefore, an output reading of -
5dB is expressed as -SdBm, 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 nwnbers are somewhat 
cwnbersome, 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 S 18.95 + 
SJ.SO S&H by check or money order 

to: db levels, P.O. Box 1125, 
Tallevast, FL 342 70-112 5. The 

author may also be reached at 
SBMF11FaPRODIGY.COM. 



established at -90dBm. Therefore, -90dBm 
is Oc!Bm, where m denotes dB at reference 
noise level. (See Rgure 3.) Conversely, 
+90dBrn equals OdBm, and +20dBm 
equals -70dBm, etc. Most noise signals on 
a telephone line measure between OdBm 
and +30c!Bm. There is no need to measure 
levels below Oc!Bm, so there will be no -
c!Bm 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 

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 OdB reference to 

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 
c!Bmc, 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-

$2,SOO, the T136 was designed for mass 
market (technicians) prices of around 
$2S0-$350. These units are still available 
from Plantronics/Wilcom with excellent 
factory support/service. Jan-Tech 
Communications - SS77 S.E. Hwy 31, 
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Arcadia, H.. 33821; phone 1-800-922-
19S9 -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 1S% 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 Rgure SA.) This 
test fixture is similar to the unit pictured in 
the Jan. '9S 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
hack, 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 30c!Bm with 
all CPE removed, contact telco repair. 

If readings are OdBm-20c!Bm, con­
nect CPE by plugging CPE feed RJ plug 
into the end of the test fixture. (See Figure 
58.) Readings may now be obtained with 
all CPE connected to line. In our example, 
Rgure SA indicates a noise reading of 
10dBmc with CPE removed. When CPE is 
connected, reading jumps to 31 c!Bmc, 
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, Uft 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 
806ohms. 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 viewing. To 
receive a 12-inch, single 

mode/125 micron prepared 
optical fiber, sendS 1.00 and 

(business size) self-addressed, 
stamped envelope to: 

db levels, P.O. Box 1125, 
Tallevast, FL 34270-1125. 
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to 3,000 
customers. 

However, 
installing large 
cables was not 
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 
served by fewer 
cable pairs. 
Prior to pair 
gain devices, 
lines were con­
ditioned by 
adding lumped 
inductances 

bridge resistance of 10Kohms. The parallel 
combination of 806 and 1 OKohms equates 
to an input impedance of 735ohms. The 
telco uses two types of line to serve your 
location. One has an impedance of 
900ohms, the other 600ohms. The input 
impedance of 735ohms 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 
UlB is a two-pole, high-pass filter, fol-

the quasi-RMS detector 
section of U4A, U5, 
and U4B. US is a pre­
cision diode, delivering 
current to the inverting 
input of U4B through Figure 68 - Homemade Test F"axture (called "load 

coils"). The load 
R38 and R39. This current is proportional 
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 03, voltage would rise to follow 
peaks, discharging more slowly through 

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. T elcos 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 

r----------------------------------------. over which you have 

Fi"'re 7 A - Long Loop Design 
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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 l,OOOHz 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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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 
around since day one 
of the telephone 
business. Millions of 
dollars have been 
spent to train techni­
cians, correct plant 

Figure 78 - Short Loop Design 
design, and install 
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 
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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 

drawing board. 
However, this is a 
science that has pro­
duced well-defined 
practices for investi-

gations. The following information will 
help you learn how CPE can be the cause, 
but not the source of Pl. 

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 installed 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 Pl. 

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-

Hove 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 
Prince/and 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-
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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 65dBmc-7 5dBmc, rather than 
the SdBrnc-1 OdBrnc 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 PI readings directly 
quantify the entire longitudinal currents. 

PI 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 Oine) balance 
can be determined by subtracting the CKT 
noise reading from the power influence 
reading. For example, a PI 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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Figure 9 - Balanced vs. Unbalanced table Pairs 

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 Tl36. 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 PI measurement 
is the same as with CKT noise with a 
major difference in the input section. (See 
Figure 2.) For PI 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 Tl. The signal is imposed across 
60.4ohms 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 
735ohm 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
ductprs. Well balanced cables can with­
stand higher amounts of PI 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 
SOVDC 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. 
Unes with moderate PI will mea­
sure several volts to ground, and will 
not see much metallic if well bal­
anced. Severe PI 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 Pl. 

SUBSC. 

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 

1#110 CABLE TV cont. 

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 • Information and software updates via BBS or 
voice. 30 day money back guarantee. 

ADAPTERS for additional devices are available. 
EP-51 (8751 ,C51) $39.95 
EP-SOIC28 $49.95 
EP-1 1 (68HC11) $59.95 
EP-55 (8755) $39.95 
EP-PLCC32 $49.95 

M2L ELECTRONICS 

EP-PIC (16C5x,71 ,84) $49.95 
EP-SEE (24xx,93xx Serial EE) $34.95 
EP-16 (16M EPROMs) $49.95 
EP-49 (8741 ,42,48,49) $49.95 
EP-PEEL(18v8,20g10,22v10) $59.95 

310/837-7818 
3526 Jasmine; Suite #4 Voice: 9AM • 1 PM M·S 
Los Angeles, CA 90034 BBS/FAX: other hours 
CA orders add 8.25% sales tax. Ground Shipping - $5.00 3 Day - $7.00 
2nd Day Air- $10.00 Ovemigh1 - $15.00 COD $4.50 

Write In 129 on Reeder Service Card. 

OAK SIGMA I converter descrambler 
schematic $15; Oak Sigma STV 1/11 sche­
matic $15; Jerrold Starcom-5 compatible 
XT5-211 baseband schematic $1 0; 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. 

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/oft. Call 216-854-4994 
before 10pm eastern. 

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. 

E2 BLUES, lost the serial number of your 
BA63XX 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. 

_- - . CONVERTERS II 

CONVERTER DESCRAMBLER combina­
tion units in full test mode w/remote. 
Jerrold compatible, Scientific At lanta 
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. 

REMOTE CONTROLS II 

Gcmiai Univaal 

SCIENTIFIC ATLANTA 8536 $100 
shipped, Call419-675-5281 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 tor 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 tor RFT-1's $50 
(makes them work on all channels.) MY· 
CAL LABS, 707-763-7939. 

HAMLIN DESCRAMBLERS, (compatible), 
MLD-1 200 Channel 3 units, checked and 
working, plus shipping costs, $35 each. 
PONDEROSA, 719-661-1659. 

BUYING JERROLD Digital Cable Radio 
mod. OCR 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 ki t $19.95 US. Free info. Robert 
Snow, PO 22048, Lansdowne, St. John, 
Canada E2K 4T7. 

WH OLESALE 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. GO-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 E5 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. 

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, MO-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 Sibs., 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. 

R2NSICFT one wire w.HRC/STD Sw. Lim­
ited time offer: $14 min 10pcs. Call 
1-800-831·2050. Quantity disc. available. 

Views tar 
Panasonic T7PC 1003 eo.m:rur 

with Parental Control 4-in-1 Remote 8.95 each 

HAC 
available 

Sleep Timer 
Last Channtl RtcaU Remotes compatible with these companies: 

Ch2&Ch3 

!n&i.ules Panasonic Rmwu w/battnin 
-1- -5- 10+ 

68.95 66.95 63.95 

Reconditioned Converters 
68-Channe4 all w/remote 

1-YR GUARANTEE 
(better warranty than most NEW converters) 

10+ 

42.95 call for volume pricing 

Jerrold 
400/450/550 
CFT-2000 

Scientific Adanta 
075/175 
475 Remote works w/DMX 

wNol Control 
8600 On-screen Display 

Zenith I 000 Series 
RD3Z 

Prien for ali of th~ following: 

Panasonic 
PA 120 
PA 140 

Hamlin 
RCPX, CRP-5, 
CRP-6, CRP-7 

Oak 
Sigma Series 

Pioneer 
BR-82 

Tocom 
All Models 

Y!!)Jol'l 
CUSTOMER SERVICE 

(909) 483-3848 
ORDERS O NLY 

(800) 233-8431 
pacific timt 

DISTRIBUTORS Rancho Cucamonga, CA 

1=2 1!!:22 
7.65 
8.75 

7.65 
8.10 

8.10 

8.35 

8.75 

6.40 
7.65 

6.40 
6.90 

6.90 

7.15 

7.65 

85 CHANNEL 
CONVERTER 

with REMOTE 

Last Channel Recall 
Favorite Channel Scan 

Parental Control 
Sleep Timer 

includes tltese 
gi'Ht features 
IH ... , ,.,. 

I S 
64.95 62.95 54.951

0+ 

, l l . These security bits are compatible 
t..\~l1 Jerrold HEX Dnve with the following companies: 
\' () ~ Jerrold Star Bit 9.50 

FLOWER BITS ~ Jerrold/Pioneer oval Bit 14.95 
,LI Pioneer Oval Bit (Original!!) 16.95 

JA" X 2" 1-9 12.50 ~~" 
\4" x 4" 1-9 14.50 Jerrold Flower-head Security Screwdriver-?" 16.50 

Steel-shank magnetic screwdriver for Hex-insert bits 5.35 
TORX BITS 1-9 
17-Tocom 3.95 any 4 TOAX bits 

only ZenithTIO& TI5 3.95 
Scientific Atlanta T20 3.95 K I T 

Includes Screwdriver and 

below I. 9.95 <§> 
Many Othtr ltmzs 

VOLUME PRICING 
COD (ADD TO ORDER) 

California Sales Tax 7-WYo 
Prien Subj~ct to Changt 

88 March 1995/ Nuts & Volts Magazine Write In 153 on Reeder Service Card. 



IICellular Programming Sollwarell 
$$ $$ 

WE'LL BEAT ALL COMPETITORS ADVERTISED PRICES 
MOTOROLA .....•....••. 
NOKIA & TECHNOPHONE ••• 

ABOVE 9122 ALL MODELS SOFTWARE OR LOADER FROM &395.00 

100 -101 -121-201-400-405-415-515- TANDY MODELS 

NEC ...•...••••.•••..•••. P100- P110- P120- P180- P400- P600 -- ATT 3610 

PANASONIC ..•. 
GE & ERICSSON . . . • . • .. 
MITSUBISHI & DIAMONDTEL • 

ALL PORTABLES HP600 - HH700 - HH900 - EBH30 - EBH40 - EBH50 - EBH60 

HOTLINE- POCKET II- MICROPORTABLE- AH97- AH98- CT100- CT700 

3500-4500- 20X- 22X SONY. • . . . CMR-111- 333 

MOTOROlA SORWARE TO REPAIR lOANER AND OOOFFFFF 
ALL PRODUC!r5 ARE tN ~OCK 

5HtPPED OVE~tGf-ff UPS/COD 

609 -751-2242 Ext 2 

® 

opy 
FIRST TIME OFFERED 
NO PC - - NO LOADER 

ONLY 10 SECONDS 
PROGRAMS & REPAIRS 
BATTERY OPERATED 

COMPLETE WITH CABLES 
*** 

ALL MOTOROLA INCLUDING 
DIGITAL- ANALOG 

ALL VERSIONS 
*** 

MODELS A VIABLE 
FROM $2300.00 

*** 

at® 

FAX 609-751-5549 - FREE TECHNICAL SUPPORT 
SONY -ERICSSON-PANASONIC 
AUDIOVOX-NEC-MITSUBISHI 

DIMONDTEL-GE-UNIDEN 

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 
Sn our DISPLAY AD 

on Page 33. 

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 descramblirig 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 AN Publishers, 16281 S.F. Mis­
sion Blvd. #407-N, Granada Hills, CA 
91344. 

Write In 152 on Reader Service Card. 

R2N5/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. Surplus 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 
L 1 N 9K3. Very prompt service. 

TEST AIDS: SA8600, SA8590, SA8580, 
SA8570, $35 ea; SA8550, SA8555, $25 ea; 
SA8535/36 $30 ea; SA8550 DF Kits $35 ea; 
R2/V5/CFT $40 ea; new 8590-11 & 
DP71131V5 units @ $275, SA8550 OF 
units $190; Call 203-283-9492. 

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. 

rr=================-==,~==-.. =-=-==================~ 

TEST & MEASUREMENT INSTRUMENTS 
Refurbished Scopes, Analyzers, Generators, Counters 

from HP, TEKTRONIX, FLUKE, ANRITSU and many more! 

* 
* 
* 
* 

SELL, RENT & LEASE 
OVER 7,000 MODELS 
6-MONTH WARRANTY 
BIG SAVINGS 

Yes, we l1i/1 buy your quality surplus equipment! 

Metric Equipment Sales, Inc. 
tel: 800-432-3424 fax: 415-341-8874 

3SIA Foster City Blvd. Foster City, CA 94401 
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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, 
M149424 USA. 616-399-6390. M-F, 9am to 
2pm, EST. 

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. 

~ ~OMMUNICATIONS 
.. ELECTRONICS INC. 
Emergency Operations Center 

New Weather Products Available 
Now readers of Nuts & Volts magazine may 
purchase weather forecasting and communica­
tions equipment directly from the Weather Bu-
reau, a division of CEL Order and save. 

Now you can be your own weather reporter with the 
Davis Weather Monitor II. Our top-of-the-line weather 
station combines the most advanced weather 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 package deal is order #DAVl-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 Power Book, order 
part number 7866-K. 
Jt.11'..-11 .. u.r H (7444-X) _ _,_.,.. 
__ MJ, .... , 
...., -...I,_,.,..,.,.. 
.....,..,.. 25/•1 •frMk, 
~--•f..,ef...W., 
A.~IIMJ*r,...u..l 

~--·""-~ ~.{=~ ................................................ $334.95 
D..,l! 1Vea1her Wlzanl m 742S.K ................................................ S1S(.95 
Da?l!lemote Dlsplq Unit 71ls-K ................................................ $84.95 
Da?l!llln Colledor D 0.01" 71S24 ............................................. $59.95 
Da?l! liJn Collector D 0.2 mm 71Slll4 ...................................... $59.95 
ExtenW Temperuure/):lumldlly SeDSOr 71S9-K ............................. $99.95 
Da?l! Anemometer llbst Mount 7890-K ......................................... $1 S.9S 
1Vea1herlink Soltwtre for mM PC Version 3.0 78624 .................. $139.95 
1Vea1herlink Sol\wtre for Appi&Vmioa 3.0 7166lt ..................... $139.95 
{{;oaductor iO' (12.2 m) exteDsloa cable 7176-K .......................... $17.95 
&Conductor <!()• (12.2 m) exteDsloa cable 71711-K .......................... $21.95 
S.Coaductor 25' (7.6 m) ~· bo• cable 78110-K ....................... SH.95 
S.Coaductor 50' (15.2 m) ~· bo• cable 7111-K ..................... $24.95 
SCoaductor 100' (30.5 m) juactioa bo• cable 71124 ................... SH.95 
Modem Maplor 25-pin for o:>mmunlclllons port 7870.K ................. $9.95 
ClrjBoat,lltV Uahter Cool 787s-K .................................................. $9.95 
2<100 btud mocfem for 'tl'e>lherlllll: JIEXT .1( .................................. $39.95 
Tllklng wead!er stalioa. Call313-994,-9000 for demo rrPKOl·K $3,999.95 
Yead>erllol: Jaa&uBe cflsb, Jlno!"be, Dnbdle,llaliana, Espoiiola 786H< 12t.95 
llonnder,lndoot Bypometer A Thermometer, Clcxt/Caleodar IA888.J[ 199.95 

=..oor~:!r".:r~~::t::i:~m:~ 
n..n.o...ter with AII/PII doct ...U. by Orqm Sdentlk 015811-K .•..... 139.9S 
lndoot/Oo!Aio« Thermometer with )wmbo Display by OS! JB8801X-K ...... 124.95 

Bearcat 7"'""-'u..•·n n·>~P/m,nn1 
Bearcat 8500XLT-K1 ....... $319.95 
Bearcat 3000XLT-K handheld ............... $379.95 
Bearcat 890XLT-K base/mobile ............ $228.95 
Bearcat860XLT-K base .......................... $168.95 
Bearcat 760XLT-K base/mobile ............ $198.95 
Bearcat 700A-K info mobile .................. $148.95 
Bearcat 560XIA-K base/mobile .............. $83.95 
Bearcat 220XLT-K1 handheld/SPECIAL $208.95 
Bearcat 178XLT-K basejWX alert ........ $133.95 
Bearcat 148XLT-K basejWX alert.. ......... $88.95 
Bearcat 80XLT-K handheld ................... $168.95 
Bearcat 60XLT-K handheld ..................... $88.95 
Bearcat BCI7-K info mobile ................. $168.95 
Bearcat BCf2-K info mobile ................. $138.95 
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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. 

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. 

Bearcat® 890XLT-K Radio Scanner 
Mfg. suggested list price $399.95/CI! price S228.9S 
200 Channels • 10 banks • Weather Alert Feature 
Turbo Scan • VFO Control • Priority channels 
Auto Store • Auto Recording • Reception counter 
Frequency step resolution S, 12.5 &: 25 KHz. 
Size: HH/2" Wide x 7-l/2" Deep x 3-3/8" ffigh 
FtwlfW"CY Ctnlntll~' 
29.000 - 54.000 MHz. (NFM), 108.000 - 136.995 Mllz. (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 bullt4n tone 
activated We41br Alert Felllun. Other features include 
Auto Ston - Automatically stores all active frequencies 
Within the speclfted bank(s). Auto R«<rdlttl- This feature 
lets you record channel activity from the scanner onto a tape 
recorder. You can even get an opllonal cress TOfte B011rtl 
(Continuous Tone Conlrol Squelch System) which allows the 
squelch to be broken during scanning only when a correct 
cress tone Is received. For maximum scanning enjoyment, 
order the following optional accessories: PSOOl Clgvette 
hghter power cord for temporary operation from your vehicle's 
dgvette hghter $14.95; PS002 DC power cord - enables 
permanent operation from your vehicle's fuse box $14.95; 
MBOO 1 MobUe mounting bncket $14.95; BC002 cress Tone 
Board $54.95; HX711 External speakerwtthmountlng 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 Unlden. 

National Weather Service (NWS) receiver with 
automatic emergency broadcast activation has been 
added to the legendary Cobra 29 CB radio. The 
integrated NWS receiver in the Cobra 29L IDWX will 
automatica/Jy 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 message. 
Cobra 29LTDWX-K CB/Weather Alert ... $129.95 
Cobra 25LTDWX-K CB/Weather Alert ... $109.95 
Cobra HH40-K CB 40 ch. Handheld ......... $99-95 
Ranger RCl2970-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-I SSB CB Base ... $189.95 
Uniden GRANTXL-K SSB CB Mobile ....... $139-95 
Uniden PR0538W-K CB & Weather ......... $59.95 

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. I 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. 

price ... o •. <> ,. '"" 
Senre ipO«Cn dcpeDd oa tbt ULM traoledYu diru.1 fWo'n1 

a:aiiiiiJllcatlo .. ~th thdr pollee or fire depatmeot, d.U defense aamcT or ham mdl.o 
rqater. 'lbt YHSISO Is our mOll pope* Jlt'OII'UJl!Mble ftt<e wau, 16 cbaaDd bmdbdd 
- .. lhatlwbo!h-lncrcss,wbldlmaybo~r. ..... J39madon!El.l. ...... 
1't<queacJ ._ 148.000 to 174.000 lllb. "l'llloloo ....-k IWIOC>I48.000 wtlh oiJFilJ 
redDced per{<n!.IDOt. !be fiB fuotUoo, D'n(p mmpadble keypad abo allaw~ for ()'NI 

~~~le,t!'~~~~~=·:="rod:!"~ 
toa.menu. Olhcrfealumlndude""" lls~pdod!Jdwlad, sdeclahle10111 delay, ododoble 
s~·- .............. llqUI"T"a'dbploy, dmooattlm"ml"ad! ...... 'C'beayoa 
oolcr 1h< 'I'HSISO fromlh< 11'-lla!ua, you'll g<t • O>mplde p"'*'se desllndudlog 
amenna. bauery, belt dip aod uer operadna WtnKUooa. Other .aJeUoriet 1te anllab&e. ! 
........ - aue wtlh """' bdt loop P"' •LC1VIII • 149.95; npd ...... bol"'T 
d:w'Jer, pM ~CWIIIla S69.9Si tpeakao/alaoopbooe., put#IIIWIU k SS4.9S; a;tn.ak::ad 
baUer-ypd,plltl11P007 k S59.9S. Tberadlo aechaJdan~you.rradlosysl.em must 
orda-~ lnitnKdOOJ part IPIISO f01r $18.00 10 IICttrate tlis radio. PCC b.~ 
~ rOruattedState~ :ndoo. 

{Ot:Hii' 1111111111 ~ 
er.odlsSoldllt 70<>1 p<><tohle lllornm< ....mrwllh 512 .......y lAC .......... 1389.95 
er.odlsY""'Bof400-l<dlsJ!aipoNble--or-40•......,_..1199.95 
Qounc!1c TadllBoJ 23().1: porUille ibortftye: rear:lfer ----------------· Sl39.9S -·TS80C>It poNble , • ........., ........... - -------------· 169.95 
SuJteaa.A.TS803" portable lbartwat"e reod¥erw/AC .tapta"- 9IDI!miii'J presdJS1411.9S 
SIIJtpaA1S8()8.1[JIOIUble4Smt:IDCII'filbartw1m:rtx:d'ta'------Sl59.9S 
kap.aATS818CS4pc:!l1.bl.e ~mdftrwh.b.Q~Kt&eftOII'der --- Sl09.9S 

umdal EXP9200-I 900 lllh. 211or: IOt'dlal pbcoe ------------------· SZ89.95 
lhddca !XP91QO.& 900 Mlz. I Unc andleupb;me -----------------· 1269.95 
Cobn <>'!II >I 900- .,._,-........ pbooo ---------- 1149.95 
BogenJI.lOO<>I ~- ...n....d •"""...aiJIIalll...,......_ 1179.95 
Bogenii.OOISI:""""J-- ....mle,ck>obloo~tlme 10 36 -"' . 179.95 
PANS Pl61J'.I6o """"lllUDber alb ID, ......udall blodi.,,-~ ll49.9S 
Ill IDl()l)l[-"""""""""alb ID, coli t<jecS, lonnnl10 .-.,. ........ $89.95 
ICOMGPl>lbmlhddJiobol,.....,..,.IJIIaii(G'S) --------------1599.95 
TllllO<>I- ndlowhhNalloool """"'s.m........,""" ---------139.95 
IELM WHSISO.I VHP baodbdd. S ... t, 16 c:t.nnd ll'aluc:dftr ------------ S339.9S 
IBIN.IH256HM VHP 25 w.u, 16 dwDd •ymbedz.ed ~ ---------- U89.9S 
a,....JC:295«>K lSwaa IOmeu:rbwl'ldio lnolcl:tYtr-------------· SH9.9S 
a.,er IC297G-ll00 waa 10 meter b.a ndkl ~er -------------- 1369.95 
UDida:J. UD9JOOSY-I Super Wkle:bmi 1MerJbdar Dd.ec10r ------------- S 139.95 
IIU-1: Map !J:pa1 a> 1om for 18M PC by DeLorme Nipping-------·-------· Sl99.9S 
HCfC.l HamCall CD I om for IBN PC by Buctan.Aer Pub~Ji!::ans------------- $39.95 
AHTI-1 VHP tcaODer/VHP tniUdldo& aa&ema 8.259 COOQCCSOr ---------- 1395 
~ IUIDd mown Kamtr lllleQDa w/BHC OOilllledOr --------- U9.9S 
ANIIAIIICir.J;_ .................. -.plaa--------------129-95 

lftoud. IC&G aakoDI. wttb FL2S9 comedot -----------M U9.9S 
.......... -----------129.95 

ll's easy to order from us. Mall orders to: Communications 
Electronics Inc., Emergency Operations Center, P.O. Box 1045, 
Ann Arbor, Michigan 48106 U.S.A. Add $15.00 per radio or 
telephone product for U.P.S. ground shipping and handling in 
tbe continental U.S.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.O. Box, or APO/FPO delivery, shipping charges are two times 
continental U.S. rates. Michigan residents add state sales tax. 
No COD's. No rerurns or exchanges after 31 days. 10% 
surcharge for net 10 biDing to qualified accounts. All sales are 
subject to availability, acceptance and verification. Prices, 
terms and spedfications are subject to change without notice. 
We welcome your Discover, Visa, American Express or 
Mastert:ard. Call1-800-WX-BUREAU to order toll-free. Call313-
996-8888 if outside the U.S.A. FAX anytime, dial31~3-8888. 
For technic:al assistance to solve your rommuoic:ations 
problem, call tbe Communications l!lectrooics technic:al 
supporthotllnefor $2.00 per minute at l-900-55S.SCAN. 
Scatner DUtdbvticoCenla" IDd CBI1op art tnldemad:'cl~ l!&ectrcmcsl.Dr.. 
s.lt iatet l/l"S -VYmS .u> 410lOI9SGIN ~ c 199S <Mm•rKallolulledroma Inc. 

For credit card orders call 
1-800-WX·BUREAU 
Weather Bureau 
P.O. Box 1045, Ann Arbor, Michigan 48106-1045 U.S.A. 
For lnformadon call H3·996-8888 or FAX 313..,63-8888 
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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. 

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. 



S'fkRTECHS ELECTRONICS 
THE BEST TEST DEVICES FROM THE BRIGHEST STAR IN THE INDUSTRY 

ORDERS 718 849 2882 F.aX 718 849 3070 
FULL STOCK OF ALL COMPATABLE SYSTEMS 

SCIENTIFIC ATLANTA COMPATABLE ZENITII COMPATABLE 
MODEL 

NI!W TBST DEVJCI! FOR 
&SIO ((I WDtE MODUIJ!) 

I 
o40.9S 

&S7018G'90 AND 1600 o40 PINS S0.9S 
&S00 /8550 SPECIAL 29.95 

TOCOM COMPATABLES 
STAR V.l P S ONLY 

S503 VIP 
5501 VIP 

I 
19.9S 
29.95 

5 
30.9S 

46.95 
22.95 

s 
15.95 
16.95 

MODEL I 
N1!W STAR TAC I P 3 20.9S 

COMPATABLE WliH ALL 
ST XXXXMODELS 
STAll TAC/FI LOWPIUCI! 17.9S 

PIONEER COMPATABLES 
STARSIXX/61XX 50.9S 
63 XXI67XX SUS 
N1!W STAR PIO NON RESET 

Sl:XX/67XX 60.95 

5 
17.9S 

IS.9S 

45.9S 
46.9S 

56.95 

FSK RF DEVICES I COIII'UTWLY .... WITH PULL IID'nlUCmOIIS 
POINl!l!ll. COMPATABU! 150.95 TOOLS I 5 
Jl!ltltOID COMPATABU! 150.9S STAll TRAPS 20.9S CALL 

JERROLD COMPATABLE I 10 TORX 7 7.9S CALL 
STARTI!O{ DP/DPVIDPBB S 2S.9S IS.9S .....ounwLY 110 TORX IS 9.9S CALL 
STARTI!O{ DP/DPV/DPVBB 7 30.9S 20.9S NY 8ALI!M TORX 20 11.9S CALL 
N1!W II STAJrn!CH R21VS 60.95 S6.9S JBRR COMPT. (j] BIT 20.9S SPECIAL 
N1!W II FOil STARTECH lli/Ml AND ALL DEALERII AND VOWIIE 
P MODB (SOUND WOUlD II) 3S.9S 30.95 ACCOUNTS 11M. WELCOME I ••-..r-llmll'fll._ • .,.,_,.m~ 

ANY lVICAIILI!OPBRAJOilAMDWI! WilL NOT ASmT ANY .......... TO OUR.NBXT 100 CUSTOMBllS CHOICB OP I 
COMPANY Oil. INDIVIDUAL Ill DOINO 11IB SAMB. A B I Swrral 11213 WAY SPUITIIIlll 
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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. 

MN6047 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. 

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 die 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 UNSCRAMBLED. Everything you 
want to know about Cable, but are afraid 
to ask. $10. VISA/MG. 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/MG. 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/V5/CFT 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 ZL 1 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. 

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. 

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. 

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" 

VT1 02 lntro to VCR Repair ... $44.95 VT303 Digital 3 ........................... $44.95 
VT103 VCR Maint. & Repair . $29.95 VT304 Digital4 ........................... $44.95 
VT201 Direct Current ............ $44.95 VT305 Digital 5 ........................... $44.95 
VT202 Alternating Current .... $44.95 VT306 Digital 6 ........................... $44.95 
VT203 Semiconductors ........ $44.95 VT 401 AM Radio ........................ $44.95 
VT204 Power Supplies ......... $44.95 VT402 FM Radio Part 1 ...... ........ $44.95 
VT205 Amplifiers ........ .. .... .... $44.95 VT403 FM Radio Part 2 .............. $44.95 
VT206 Oscillators ................. $44.95 VT 404 TV Part 1 "lntro to TV' .... $44.95 
VT301 Digital 1 .... ................. $44.95 VT501 Fiber Optics .................... $44.95 
VT302 Digital 2 ..................... $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 $450 
xfE.>J; 

I MONEY BACK GUARANTEE! Call for details. I -
( ~SA j Call Toll Free 1-800-678-6113~:t,~; ftJ 

or mail check or money order to: '· -' ' · ')1' 
rasie UCANDO Videos, P.O. Box 928, Greenville, OH 45331 \.t_ .L, 
~ FREE Shipping ... FREE Catalog 4fll!l/f. 
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COMPARE OUR QUALITY STANDARDS 
PROFESSIONAL CYUNDRICAL CASE DESIGN, HERMETICALLY SEALED. 
EXCLUSIVE EIGHT STAGE FILTER DESIGN, NO CORNER CUTnNGtl 
YIELDS RAZOR SHARP SELECTIVITY, DEEP CARRIER SUPPRESSION. 
OUR FILTERS PRODUCE A 7SDB EXTRA DEEP NOTCHII 
EVERY FILTER IS INDIVIDUALLY INSPECTED & PROOF TESTED ON A 
SPECTRUM ANALVZER, OUR QUAL. CONTROL IS SECOND TO NONEII 
PERFECT FOR MAINTAINING DIAGNOSTIC TEST MODE WHILE YOU 
ARE REPAIRING OR TESTING CABLE CONVERTERS, OR SUPPRESSION 
OF STRONG INTERFERING FM CARRIERS •• SUCH AS HERRINGBONE. 

THESE FILTERS ARE CUSTOM MADE EXCLUSIVELY FOR US BY THE LEADING FILTER 
MANUFACTURER IN TAIWAN AND EXCEED INDUSTRY SPECIFICAnONS. 

THE SALE OF THIS PRODUCT IS LIMITED TO QUAUFIED 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. . . . SUCH AS 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! I 
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Uf Monthly Specials 
----------------------------------------, ~ St«U 4t ~ ~~ p~ 

CoreiSCSI! Version 1.2 
ONLY$20 
The best way to connect PC 
peripherals. Compatible with any 
ASP I supported SCSI Host Adapter. 
On 3.5' high density disks. Plus all 
these programs and utilities: 

I • CoreiDRIVER Software supports 1 OO's of devices 
I • CoreiSCSI Utilities • Corel Tape Backup 
I • CoreiSCSI for Jukeboxes • S~Back Software 
I • Corel CD-AUDIO for Windows • SCSI Tools for Windows 

~~~--ijf~~~~~-1111 HP NetServer Assistant 
1 Version 1.0 Only $20 
I NEW, Still in the box. For Novell 
I NetWare 3.11 Servers and 
I Windows 3.1. Includes HP 

·;;~~~~~~O~p~e~nV~ie~w~7~.0~.:=~----
Hard Drive Bible 
Only $30 

- "'tv ...... «-

~ ,~ 

-- <~~--~ ..,.. 

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-1 0 
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 

MacQuil by Nest Software $10 
A nice little word processor with page 
layout features for Mac Plus, SE, 
Classic, LC, Mac II, Notebook or Quadra 
systems with 6.0.2 or later operating 

Tops Repeater ONLY $20 
New, Still in the box. Enables 
Apple Talk™ networks to be 
lengthened and more nodes to be 
added. Permits variations of standard 
bus topology. 

Qume/DTC MPS 
Intelligent Multipart 
Card-$40 
Use your 386 or 486 computer 
as a file server for up to 8 
high-speed terminals (RS-232 

'------":;.::__ ____ .......J 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 ALL 8-bit Hard Drive Only $10 
5187 ALL 16-bit 2:1 Hard Drive Only $10 

MacVision Only $10 5280 MFM 16-bit 2:1 Hard Drive/Floppy $15 
European PAL version 3.0 5287 ALL 16-bit 2:1 Hard Drive/Floppy $15 
• Capture images from video 6180 ESDI 16-bit Hard Drive Only $20 
camera, VCR's and other video 6280 ESDI 16-bit Hard/Floppy $25 
sources easily •Integrate images 7180 MFM Hi-bit 1:1 Hard Drive Only $15 
into databases and personal files 7187 ALL 16-bit 1:1 Hard Drive Only $10 
• Desktop publishing 7287 ALL 16-bit 1:1 Hard Drive/Floppy $15 

L----"""'-""'----____.J (Not for NTSC systems) DT3767 IDE 16-bit Hard Drive Only (Not DTC) $5 

L--------------------_E~--~~-~~~~ri~~IUN!~~--~0..1 

~ St«U ... 
tpUe ~ 'e Ucte ~-

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 

Block and Tackle $15 
This is a new item with maximum 
capacity of 750 lbs. These are 
priced to move quickly. 

Powder Free Latex Gloves 
$20 per case 
Sold only in case lots, these 
are great in the lab or in the 
home shop. They are available 
in small (size 7) and medium 

L__ ___ ____;c....,.=-==..J (size 7-1/2) 200 per case. 

Gates Battery Pack 
ONLY $5 each or 10 for $40 
Great buy on a battery pack. 
8 AH 

Epoxy Patch Kits $3 each 
Case of 10 for $20 
Dexter Hysol #608 clear. 
1.40 ounce resin, 
1.40 ounce hardener. 

Dynamotor Only $20 each 
DC Input: 26.8V, 3 Amps 
DC Output: 188V, 140 mAmps 

310V, 0.03 Amps 
AC Output: 27V,O PH 

L__ ____ ___J 400 CPS 

10VA, 0.6 PF 

MS-DOS 6.0 ONLV$20 
For new computer systems, 
comes on 3.5 .. 1.44 MB disks. 
Also available in French. 

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. 

We buy and sell 
surplus & excess 

Inventories 

RA ENTERPRISES 
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2260 De La Cruz Blvd. 
Santa Clara, CA 95050 
Tel: 408-986-8286 
Fax: 408-986-1 009 



CABLE 
TV 

BLOW­
OUT 

MicroCom Industries Inc. 

800-665-2002 

Call for FREE Brochure 

• Quantity Orders Only 
• All Other Models Available 

• Call for Pricing of Smaller Quantities 

Best Dealer Prices 
Available Anywhere 

MasterCard • VISA • AMX • COD 

Jerrold, Scientific Atlanta. Pioneer are registered 

trademarks and all references are for identification 

purposes only. 

·"'''\ ~~ .. ·· 
~ MILLENNIUM3@ 

"The Originals~ MicroCom still offers 
these add-on descramblers and 

the BEST dealer prices 
available anywhere! 

JERROLD® REPLACEMENTS: 

TvT -3G 

TNT - "DIGITAL DYNAMITE" 
Activates all Jerrold except Baseband. 

SCIENTIFIC ATLANTA® MSO 
Activates all Jerrold except Baseband. 

NEW IMPROVED!!! 

PIONEER® PI0-3(±) 
This is NOT the Pioneer Green! This PI0-30 
always works, even when the "Green" doesn't!! 

550 Mz BAsic CoNVERTERs: Comes with wireless remote control. 
Options include: parental control (except 
8511), last channel recall, favorite channel MILLENNIUM3 

PANASONIC TZPC 145 CONVERTER 

SA 8511-300 CONVERTER 

VISION3 CONVERTER 

memory, sleep 
timer, and many 
more. Channel 
2 or 3 available 
also. 

All other models available . ... ,,,\ 
t\f;,~' .. Call about our specials on 

NovA VISION ' 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 

The Millennium3 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 AlB switch 
• Simultaneous watch/record • Last channel recall 
• Std/HRC switch • Favorite channel memory 
• Parental control • Ch 3/4 switch 
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l#tlO 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. 

TELEPHONE- FAX 
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. 

115 

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. 

R2N5/CFT one wire w.HRC/STD Sw. Lim­
ited time offer: $14 min 10pcs. Call 
1-800-831·2050. Quantity disc. available. 

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 & OOOFFFFF. 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. 

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. 

Microcontroller 
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 
auto starting program in nonvolatile memory. We've packed the most 
essential elements of a microcontroller into one tiny package, 
making Domino-52 a winning combination. 

Just look at what you get: -~;lijij!~~ 

• Processor: 80CS2 with ROM-resident, full 
floatiDg-poiDt BASIC; instant "enler aod save" 
command prognmming; 11.0592-MHz clock 

• Memory: 32K bytes SRAM aod 32K bytes EEPROM 
• Serial I/0 (up to 19200 bps): Fun-duplex RS-422 and RS-232A, half-duplex 

RS-485, PC bus 
• Parallel 1.0: 12 bilS available, 3 biiS shared with ADC and PC 
• AID converta- (opciooal): 2-cbannel, 12-bit, IOk samples/s 
• lnlemlpiS and timm: Two interrupts and three timm; interrupt lines can be 

PWM outpul'l, timer inputs can directly read frequency and period 
• Power, size, aod COIIIIeCtioo: +SV@ IS mA; 1.7S .. xl.06Tx0.4 .. potted; 

connectioos via 2x10, 0.1 .. dual-row header, -20°C to+1S°C(.>·,,,"' 
INbutritU u~rallln available j >r~> ) 

Domino-52 
Domino-52 w/l2-blt ADC 
BASIC-52 programmer's manual, 128 p. 
Domino PC utilities and dev. software 
Domino Protective dev. board 

$79.00 
$99.00 
$15.00 
$99.00 
$49.00 

' ' 

@~~~~~~ 
TELECONTROLLER 

Blacldack-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. 
But wait, there's more ... 

• Processor: 80CS52 with famware monitor, 
14.7456-MHz clock, two three timm, 
watchdog timer 

• Memory: 32K bytes SRAM, 32K bytes ROM, aod 128K bytes 
EEPROM (paged) 

• Serial I/0 (up to 38400 bps): Full-duplex serial TIL, PC bus 
• Parallel 00: 20 bits available, 4 bits shared with IITC, two PWM outputs 
• Hardwue real-time clock: 
• AID converter: 8-cbanocl, 1 O-bit, 20k: samples/s 
• Modem (optional): 2400-bps dala modem (2400-bps data/fax modem optional) 
• Power, size, and connection: +SV@ SS mA,@ 9S mA (w/modem active) 

2. 7S"'x1.37S"'x.S .. potted; 1.2" dual-row 48-pin DIP header 
/Nbutrial Ulfi{Hra/un awlilabk 

..,.,.. l 
............................. ~ BlackJack-552 (w/o modem) 

BlackJack-552 with 2400-bps modem 
BlackJack dev. board (BlackJack module mra) 
BlackJack utilities and development package 

$139.00 
$199.00 

$99.00 
$99.00 

CALL TO ORDER! 
::: 1-800-635-3355 ::: 

4 Park Street • Vernon, Cf 06066 • (203) 871.{; 170 • Fax (203) 872-2204 
in Europe: (44) 0285-658122 • in Canada: (514) 336-9426 • in Australia: (3) 467-7194 • Distributor 1nquiries Welcome! 
Domino-52 and Black/aclc-552 logos and trackmar/cs art nwlually owiWi by Xecom,/nc. and MicromiJIJ,Jnc. 

94 March 1995/Nuts & Volts Magazine 

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 800019000, 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· 
eludes regulated power supply; Motorola 
flip series $125, 8000/brick series $150. 
Flip/brick combo cable $250, mobile/bag 
$100. Nee 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. 



[I] was talking about simple vision systems 
with my friend, Marvin Green. Regular 
readers of this column will remember 
Marvin as the designer of the Bot-Board, 
a single-chip 68hc 11 circuit board that I 

mention often in these pages. 
I had mentioned my trip to MIT last year, to 

cover the 6.270 Robot Design competition. While The first article covers the biological compo-
at MIT, I toured various labs and at one point nents of a frog's vision system. Filo describes the 
ended up in the Artificial Intelligence library. method frogs use to detect and track fast-moving 

There, I saw an impressive demo of an prey, such as flies. Briefly, frogs determine the 
autonomous robot equipped with a stereo video speed and angle of an object that crosses their 
vision system. The robot stood about three feet field of view using a net convexity detector. They 
tall, with a cylindrical base and a tall, slender body also use a sustained contrast detector to sense 
topped with a pair of miniature video cameras. background light levels. 

This baby could move! It raced around the car- The net convexity detector is actually a group 
peted library floor, at speeds faster than I could of two types of receptors on the eye's retina. The 
comfortably walk. It dodged tables, people, books, vast majority of receptors are low-sensitivity types, 
furniture, and even changes of flooring. And the that provide a small voltage when triggered by the 
only sensor it used was the vision system. presence of a visual image. 

The robot was not tethered or restricted physi- The second kind of receptor provides a signifi-
cally; it was free to roam wherever it wanted. But cantly higher voltage in response to a visual stimu-
the control software specifically caused the robot Ius. These high-sensitivity receptors are relatively 
to avoid elements its vision system tagged as few in number, and are scattered across the retina. 
obstacles. Note, however, that the high-sensitivity receptors 

One definition of an obstacle was a dark hori- never occur at the outer edge or in the center of 
zontal line in the cameras' fields of view. The the retina. Instead, they appear at various off-ceo-
library carpet was bordered by dark rubber mold- ter sites. 
ing, which the robot saw as something to avoid. It This placement, coupled with the types of sig-
would tear across the floor, see the dark strip of nals each receptor delivers, enables the frog's brain 
molding, then veer off in another direction. to deduce the speed and direction of travel of any 

After explaining all of this to Marvin, I then small object in its field of view. 
began wondering aloud if there was a simple way The sustained contrast detector works more 
,..---------------------------------------------------------------, like a charge-coupled device 

I 

./"" Focal plane of lens ( CCD) camera. This detector 
~ contains a matrix of recep-

Phototrn.mistors, 
ananged as needed. Aim 
all phototransistors at 
center of lens. 

Seal all seams with 
hot glue 

0 

' 

TIL-JIA 
phototransistors 

00 

0 

Design of simple robot eye 

0 

0 

Low-sensitivity 
delectors 

High-sensitivity 
detector 

0 0 

0 0 

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 
designs of two robotic eyes, 
patterned after the frog's eye. 
He created a sustained con­
trast detector by arranging 20 
phototransistors in a 4x5 
matrix. Light, directed onto 
the matrix by a suitable lens, 
is converted into discrete 1 s 
and Os by simple electronics. 
The computer samples the 

Diagram of typical phototransistor 20 phototransistors arranged 
arrangement for a 3-cell robotic eye as a 4x5 net convexity detector resulting data and calculates 

--------------------------------------------- -----------------...! a crude image in software. 
to build similar abilities into a small, servo-based The net convexity detector also consists of a 
robot such as Huey. Marvin replied that he had 4x5 matrix of phototransistors, placed in the focal 
saved an old Byte magazine article that described plane of a lens. Again, each phototransistor con-
exactly that. verts detected light into an electronic signal which 

Two days later, I received in the mail a folder is then sampled by the computer. 
containing some pages Marvin had trimmed out of Here, however, the computer ignores the out-
the February and March 1979 (!) issues of Byte. put of a phototransistor unless the device signals a 
The articles, entitled Designing a Robot from sudden change in light. This means that the com-
Nature, were written by Andrew Filo. puter does not process cells seeing a constant l_ight 

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. 

I 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-1 00 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 68hc 11 
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 

I 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, I mounted one-half of a Radio 
Shack experimenter board (276-148) containing 
three phototransitors and associated resistors. I 
then ad ded a cable for hooking the electronics to 
a small 68hc 11 system. 

I 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". I scavanged three 
phototransistors from a surplus assembly, also 
offered by EG (G911 ). This assembly contains four 
TIL-31A photodetectors and four Tl-305 IR LEDs, 
plus connectors, wire, and a red LED; cost is $1.00 
per assembly. 
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The TlL-31A photodetectors make ideal com- robotic eye. 
ponents for a robotic eye. They are housed in a After choosing the site for each phototransis-
small metal can that mounts vertically on a board, tor, I soldered them in place. I took care to mount 
so the light-sensitive element faces away from the the detectors about 1 / 8th inch above the circuit 
board. These detectors include their own high-qual- board. This small gap is critical because it allows 
ity lens built into the case, they are sensitive, and the following sensor alignment. 

I 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 

cost very little. Once soldered in p lace, I ,------------------------------------------------------------, 
I only used three photodetectors in my robot then carefully pushed each photo-

eye, as I was building an eye for a specific pur- transistor slightly off-center, aim-
pose. You can certainly add more detectors if you ing it at the center of the lens . 
like; the techniques I used will work in general. You can make this step easier if 

I began by cutting a piece of cardboard tube you place each phototransistor 
from an empty roll of paper towels. This tube is on the board so its leads a re 
about 1/4" larger in diameter than the lens, but it is properly aligned for bending in 
easy to get and cheap. the desired direction. 

I cut the tube to a length of two inches, using I then completed the wiring of 
an Exl1ctoTM knife. I then slit the tube lengthwise, the sensor board , addin g the 
using a single straight cut. resistors and cabling. My sensor 

Next, I put one edge of the cut inside of the board needs five connections to 
second edge, so I could roll the tube slightly small- the host computer ; +5VDC , 
er. I fitted the lens into one end of the tube, rolled ground, and three analog signals. 
the tube tightly against the lens, then temporarily I terminated the cable with a 
taped the tube in place. female 5-pin MT A-style connec-

As shown in the diagram, I positioned the lens tor. 

-
_R34 

I RAM I 
:- patte~- ; 
L for~-' 

6645 
modem 

chip 

with the convex (outward bulging) side to the While placing the remaining 
inside of the tube. I also took care to place the lens components, I always checked to 
as close to the end of the tube as possible, making make sure nothing interfered with 

Layout ofPractical Peripherals 
14.4 Kbaud external modem board 

sure it was set perpendicular to the length of the the planned placement of the lens -----------------------------------------------------------~ 
tube. , tube. The lens tube will mount directly to the circuit 

When I had the lens properly positioned, I held board, in exactly one location, so I checked often 
it in place with three small dots of hot glue, applied to make sure I wasn't putting a part in a wrong 
at the joint formed by the lens and the tube wall. place. 

After that glue cooled, I then added a bead of After soldering all the components, I posi-
glue to the seam formed by the overlapping edges tioned the lens tube onto the circuit board. While 
where I had earlier cut the tube. When that glue holding it in place, I visually checked alignment. 
cooled, I then removed the temporary tape and When I was satisfied that I had the lens where I 
sealed that section of the seam with hot glue, as wanted it, I used three small dabs of hot glue to fix 
well. the lens tube in place. 
,---------------------------------------------------------, After making one last check that the 

&Ho 1 JI-ll lens was properly positioned, I fin-
+s ished construction by adding a bead 

+5 VDC I Jl-2l 
of hot glue a long the entire seam 
formed by the tube and the circuit 
board. Signal I I Jl - 3) 

The completed robotic eye mea­
sures about two inches long, with four 
mounting holes on the circuit board. 
It provides a n a nalog signal from 
each detector, suitable for connection 
to the analog inputs of a 68hcll. 

Signal 2 I Jl-4l 
I mounted my new robotic eye to a 

small stand o n my work bench ~ 

hooked it to a BotBoard , and ran 
some experiments to determine its 
field of view. 

I used a solid white piece of paper 
as a backgroun d. For a target , I 

Signal 3 I JI-Sl 
attached a dime-sized piece of black 
paper to a length of white 22 AWG 
wire. I could move the target around 
on the background, without having 
shadows or m y fi nger disturb the 

HOTES: Pin nu"bers refer to a 
S-pin fe,.ale P1TA c:onnec·tor on 
a S-wire cable. 

Sche~atic of 3-cell robot ·~• 

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. 

I started by choosing the arrangement of pho­
totransistors I wanted. I used a triangle design 
because I 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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readings. 
I lit the background using my incan­

descent desk la mp. I then wrote a 
small program that would sample all 

---------- three signals and display the values 
read on my laptop's screen. 

I 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 s ize, 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 68hc 11, but I'll check out nearly 
anything. 

Recently, I had to pull the modem card out of 
my main PC. While I was holding the card, I found 
a QA sticker on the main chip and, by reflex, 
scraped off the sticker. I wasn't actually expecting 
to find a number I recognized; most modem 
boards use house-numbered MCUs. 

Lo and behold, this board used a stock 
Motorola 68302. 

At this point, I had to sit down for a moment. I 
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. I 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 I 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 1/0 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. I 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. I 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 AT&T 
modems sport DSPs; anyone want to try hacking 
robot code with a DSP? 

I have already turned a regular class Practical 
Peripherals external modem into a nice little 8051 
development system. I started by heading down to 
the local Computer City and picking up a new 
modem for $99.00. 

I opened the case, took the modem board out, 
and spent some time looking over the electronics. I 
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 I was headed in another direction. I wanted 
to know where the ROM and RAM appeared in the 
8031 's 1/0 map. And the only way to learn that 
was to look inside the EPROM. 

I want to stress something here. I have 
absolutely no intention of ever again using this 
board as a modem. I 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 I care about is locating the various 1/0 
resources in the MCU's address map. 

So I 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, I needed an 8031 disassembler. I 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 (F AQ) 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 
MCUs, 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. I 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. I 
encourage you to try both of them. 

Note also that bode.ee.ualberta.ca carries 
copies of nearly everything on the Motorola FREE­
WAREBBS. 

From these two sites, I grabbed a very nice 
assembler from MetaUnk. 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. I say "looking," because I 
never actually tried to assemble the disassembled 
source. But the output is certainly good enough to 
skim through and understand. 

I turned DIS8051 loose on the .HEX file from 

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. I spot-checked a few 

the Practical 
Peripherals 
EPROM, and 
took a look at 
the output 
source file. I 
used the infor­
mation gleaned 
from my exami­
nation to start 
writing an 8051 
monitor of my 
own. 

r--------------------------------------------------------------------------, U1:A U1:B J : 
1
74HC)3 J : 

1
74HC)e 

Actually, I 
went back to 
the Internet and 

*PSEN 

*RD 

9 

10 

u 1: c 
74HC00 

11 •OE !RAM PIN 22) 

grabbed a copy Address dec:oder sc:heMat i c: 
of MO N 31- L--------------------------------------------------------------------------
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, I began 
rewriting large sections and adding the features I 
wanted to see in my new monitor. 

The result, which I call MON31-20.ASM, for 
version 2.0, serves my purposes well. I 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 
1/0 resources. I 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 $ffff. 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. I want 
the EPROM to appear only from $0 to $7fff in code 
space. I also want the static RAM to reside at 
addresses $8000 to $ffff in BOTH data and code 
space. 

This last feature is most important. If the RAM 
exists in both spaces, I 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-

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, I mean counting from pin 1 
of the chip. If I refer to pins on the socket, I 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, I 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 
$ffff 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 
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 A WG 
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 7 4hc00 
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 7 4hc00 
to the lead at pin 22 on the static RAM lC 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 7 4hc00 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 MCU. 

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 mod ification 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. I 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. 

I 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 pads, 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 A TMEL 24c 16 
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. 

I also noticed two Motorola 74hc595 8-bit seri­
al-in, parallel-out converters. These are bizarre 
chips to have laying around inside a modem. I 
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 
1/0 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 FfP 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 

j#115 TELEPHONE- FAX cont. 

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. 

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. 

GTE TELEPHONES taken out of service, 
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. 

TURN ON YOUR CELLULAR PHONE by 
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 L 1 N 
9K3. Very prompt service. 

UNION JACK'S© , AMPS CELLULAR, Dl· 
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. 
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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 maps/re­
verse voice channel hacking/RVC & 
FOCC message/unit ID code hacking/ 
SID/control channel frequencies/reverse 
scanning/Mitsubishi M800 modif ica­
tions/data stream encoding/control chan­
nel signaling/qualification codes/central 
office codes/40-50 MHz television tuner 
hack/ESN codes/ESN/MIN scann ing 
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 " /C heck­
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. 

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 F/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 min.utes 
whi le 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· 
L Y PRICED $69.95. S&H: $3.50 PRIORITY 
MAI L, 2nd day del ivery. $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. 

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. 



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. 

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. 
014, 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. 

OKI900 & 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-DEMAN D Voice/ 
FAX/data Modem with Windows & DOS 
Software. 9600/2400 $69. 14.4kbps $99. 
205-7 40-0305. 

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/MC, 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 IVA 
application. Fax for price sheet. Telex­
parts, Inc., 408-865-0497. 

$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. 

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, Ml 49424. 
616-399-6390, M-F 9am to 2pm, EST. 

LOWEST PRICES on Underground Infor­
mation and Products including Hacking, 
Phreaklng, Cellular, Electronics, Viruses, 
Anarchy, Scanners, Cable-TV, Encryp­
tion, Wardlalers, 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 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. MCIVISA, 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. 

CELLULAR SURVEILLANCE ANTENNA 
Mfd. by Cushcraft for data collection. 
Model S-8964B, 4dB Omni design. Only 
42" long and 1.1 lb. Dealers pay $120 for 
this antenna. Our price; $89 ppd. MOM 
Radio, Ltd., 7112 W. Roosevelt Rd., Oak 
Park, IL 60304, Tel. 708-848-4210, Visa & 
MasterCard accepted. 

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. 

Tire~ of FaJin~ Rent To Jour Ca~le Com~anJ! 

OF YOUR 

• • Full Service 
• Highest Quality 
• Original Equipment 

DISTRIBUTORS 

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

[v1SA] • 
Write In 145 on Reader Service Card. 

• Over 5 Yrs. Experience 

• Excellent Customer Service 

• Prompt Delivery Anywhere 

• Tell Your Friends About Us 

• Call Today For Our 
LATEST SPECIALS! MEMBER OF NATIONAL CABLE 

CONSUMER ASSOCIATION 
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Order Desk: 

XPS1 000 KIT ........................ $49.95 
XPS·MATCHING CASE SET ........ 13.95 

SEND MAIL ORDERS 
XANDI ELECTRONICS 
BOX 251U7 
TEMPE, AZ B52B5·51U7 

NATIONAL CABLE PRODUCTS 
DESCRAMBLERS 
FfB-3 
STEALTH 
SA-M80 
SA-3 
SUPER-PIO 
CONVERTER (COMBO) 

5 
$49.00 
$64.00 
$64.00 
$49.00 
$66.00 

10 
$45.00 
$59.00 
$59.00 
$45.00 
$61.00 

SCIENTIFIC ATL. 8580 $219.00 EACH 
CALL FOR OTHER BRANDS 

CONVERTERS 
PANASONIC TZ-PC1453G2 $75.00 EACH 
*I-YEAR WARRANTY ON ALL PRODUCTS* 

1-800-342-4509 
NO CALIFORNIA SALES! 

WE DO Nar ASSIST ANY INDIVIDUAL IN DEFRAUDING CABLE OPERATORS! 

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 exist ing wall jack, all compo­
nents hidden from view, powered by 
telephone line. User must first dial 4-dig it 
access code to unlock long distance. 
(local cal ls go through). $20 (i ncludes 
shipping) $35 for 2. Bill Damon, PO Box 
5061, Eureka, CA 95502. 

CELLULAR HACKING, OKI 900 phones 
$400, Curtis cell phone 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 
120 

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 
In de Ad¥12 S•l•ction Guid• 
Oi- Ted!. Function lnd•x 

!3 .M 
Digital 

i2 0 ig ital S ign ~I Proc 
M icroproeessoP' 
Micro De,~elopment 

1-800-752-3571 $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 comprehens ive 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. 

Tech Info: 404-252-3340 Introductory Price 

High Res. CCD in Diecast 
Case. 9V Batt. OptionaL 

• Selection of Color & B/W Monitors. 
• Selection of Lens & Options . 
• Switchers/Multiplexers/Monitors 

Mounts/Optics. 
• Full Selection of B/W & Color CCD 

Cameras with Many Options to Fit Your 
Application. 

$119.95 
W/0 Lens 

900 MH~ A/V Transfer 

System Comes Complete With: 
• 1 CCD TrWtSmitter Pod • 1 Monitor I Receiver 

• 900 MHz For Best Picture Quality 
• Monitor In Darkness with lR LEDs 
• Monitor has Dual Channel Mode 
• Battery or AC Operation 
• Plug & Play Quick Installation 
• Mobile Security /No Installation Hassle 

Optional Transmitter For 
Second Channel 

$339.95 
#V-Pack -101 

D.•~~;.i~.;~ ......... ~••r·es Pri:esooNotnclldeS'Ippng. 
.--- "4•~ ..... ..., • • ..... ..., •• 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 
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SENSITIVE RELAYS: DPDT Center-off, 
sealed, 1.5V 10MA coil current direction 
selects contact. $1 .50, 10/$12. 334-347-
5281. 

WANTED · INTERSIL ICM72151PG 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. 

RESISTORS $1 a dozen. Catalog $1, 
foreign add $1. ZIPFAST, Box 12238, 
Lexington, KY 40581-2238. 



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, LEOs, CIRCUIT BOARDS, DIODES 
AND TRANSISTORS. CALL ACTIVE Ml· 
CR0,310-494-4851 OR FAX310-494-4913. 

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. lSI, 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. 

MN6047 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 

SCPI016 
128 Channel 110 Board 

0 FREE 1/0 Tester board when you buy SCPI016 
0 Directly drive many popular Solid State Relays. 
0 Directly drive sens1t1ve mechanical relays. 
0 Control many different types of devices. 
0 Monitor wide range of sensors & events. 
0 Interface to TTL1LS, HCT, ALS, AS" FCT, etc ... 
a Blows away perrormance of 8255 ItO boards. 
a Outputs source & sink more current than 8255s. 
a Powerful yet very inexpensive. With software. 
016 Byte wide ports. 8 fn + 8 Out. 1/2 card size. 
0 Sustained 110 > 500 K Bytes I Second. 
0 High noise immunity low load CMOS inputs. 
0 Wilh power, grouncf, read & write strobes. 
0 Cards can snare same space via extended 110. 
0 Machine pin sockets make field repairs a snap. 
0 Silk screen~~ solder masked, & gold plated. 
0 See SCREvv 1 ERM, TERM RACK, SCRELAY8 

SCREWTERM 
16 Channel Screw Terminal Board 

0 Directly interfaces to any port on SCPI016. 
0 Supports 8 Input + 8 Output channels. 
0 LED Bargraph Displays monitor inf)uts & outputs. 
0 Screw terminals for all 110, control & power lines. 
0 Termination resistors increase noise Immunity. 
0 Fuse protected power lines. 
0 Screw terminal blocks socketed for quick release. 
0 Minimize your setup time. 
0 Reduce maintenance and repair costs. 
0 Saves many hours of building & wire wrapping. 
0 Shrouded Gold plated header with ejectors. 
0 Boards are Solder Masked & Silk Screened. 
0 110, Pwr, Gnd, Cntr1 identified with legends. 
0 3"x3" board with mounting holes & hardware. 

TERM RACK 
128 Channel Termination Board 

0 Directly interfaces to SCPI016 
a Supports full set of 8 SCPI016 cables. 
a Supports 128 channels. 641nput /64 Output. 
0 2 solder pads for ea. signal, control, & p<>wer line 
0 Provides simple interface to Solid State Relays. 
0 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. 
a Boards are Solder Masked & Silk Screened. 
a 1/0, Pwr, Gnd, Cntr1 identified with legends. 
0 Large solder pads with plated through holes. 
0 Wicfe dual signal traces increase reliability. 
0 Plenty of wen spaced mounting holes. 

$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. 

I WANT it and I want it now. I want all of 
your SIMM memory. IBM, Mac, new, 
used, even defective. I 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 VISAIMC 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. 
215-226-07 49/223-0388 9:00am-1 O:OOpm 
EST. 

SCRELAY64 SCPROBE 
64 Channel Relay Board 240 Channel Stimulus/Response 

0 64 SPST 10VA 100 VDC VAC 0.5 AMP 0 Ideal to test cables, wire harnesess', PCBs 
0 Use to drive solenoids, con,tactcir.~;.l 0 Use for ATE, testing switch matrices & boxes. 
0 16 Relays per 64 line 0 240 Output paired with 240 Input channels. 
0 2 t:>ins per relay line 0 Use to stimulate any line 
0 Independent A & B 0 Then monitoring all other lines for responses. 
0 High density board slots used. 0 Set port 0 to stimulate any 1 of 240 channels 
o Sensitive relays minimize power consumption. a Set port 1 to monitor selected channel. 
a Only 1.0 milliseconds to turn on/off relays. a Read port 0 to determine resopnse. 
a Long life relays (1 0,000,000 operations). a Then scan 1 to 240 channels for response. 
0 Cards can share same space via extended 110. a Multiple boards may be used in system. 
0 Power on reset leaves relays open on power up. 0 Open collector outputs with 5.1 K pullups. 
0 Uses 16 B}'!e wide ports. 8 lnput + 8 Output. 0 Every output paired with an input channel 
0 Full length PC AT form factor card for 8 b1t slot. 0 Uses only 4 ports in PC 110 space. 
0 Input ports can read back state of any relay. O Full size tuse8rotected PC/AT form factor card. 
0 Gold plated 64 line headers support 16 rela'/s ea 0 Gold plated 5 line headers. 48 signal+pwr/gnd. 
0 Silk screened, solder masked, & gold plated. 0 Mach1ne pin sockets make field repairs a snap. 
0 Includes manual and software. 0 Silk screened, solder masked, & gold plated. 

SCPI016 Sink/Source ..E..d.ke.. 
168.00 
189.00 
229.00 

Standard 7.50/7.50 rna 
Commercial 24.0 /24.0 rna 
Industrial 48.0 I 48.0 rna 

SCPI016 Accessories 
Cable set Eight 4' cables 32.00 
SCRELAY8 8 optos + 8 rlys 129.00 
TERM RACK 8 hdrs /128 chnls 35.00 
SCREWTERM 1 hdr I 16 chnls 29.00 

SCBELAY64 64 Relays 495.00 

Cable set 
SCPBOBE 

32 Relays 295.00 
16 Relays 195.00 

· 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 
IOTESTEB Leds&Switches 29.95 
Shipping & Handling 10.00 
Quantity Discounts Available 

0 We send FAX data sheets & love FAX orders. 

Write In 141 on Reader Service Card. 

SCRELAY8 
8 Optoisolators + 8 Relays 

0 Drive solenoids, valves, relays, & contactors. 
0 Monitor external events & power sources. 
0 Directly interface to any port on SCPI016 board. 
0 1500 V optically isoated 1nputs. 
0 SPST 1 OVA 1 OOVDC 70VAC 0.5Amp relays. 
a Sensitive relays minimize power consumption. 
0 LED Bargraphs display in12ut & output status. 
a Opto inputs monitor AC/DC 0 .. 32 volt lines. 
0 Independent A & B lines on all relays 
a Power on reset leaves relays open on power up. 
a Fuse protected power lines. 
0 Supports use of optional external f)ower supply. 
0 1/0, Pwr, Gnd, Cntrl identified with legends. 
0 5"x5" board with mounting holes & hardware. 

SCMIDI16 
128 Line MIDI Digital I/O Board 

0 Control real world devices from MIDI systems. 
a Tum 64 digital devices on/off as music plays. 
0 Accept commands from up to 64 digitaf inputs. 
0 FREE 110 Tester board when you buy SCMIDIO 
0 Accepts MIDI commands from MIDI controllers 
0 Programable MIDI Channel number 1 .. 16 
0 On l:loard computer converts notes to Outputs 
a On board computer converts inputs to Notes 
a MIDI IN/OUT/THRU on 5 pin DIN connectors. 
a Will drive any SCPI016 accessory 
0 Uses same cables as SCPI016 
0 Drives SCREWTERM, TERMACK, SCRELAY8 
0 Will drive upcomming light dimmer board. 

International Overseas 
Distributing, Inc. sells many 

makes and models of 
raw cable units. 

Our inventory changes daily. 
Quantity Discounts. 

1-800-890-8755 
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QUESTIONS 
I have a Radio Shack Baby Room 

Monitor. Model 43-202 that I use to 
keep an ear on my radio room. Could I 
slide the base and receiver unit fre­
quency(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 I can't 
access the information. Can anyone 
convert them to ASCII or DOS ian­
gauge? The system that Smith-Corona 
used with this older machine is not 
compatible with ASCII or DOS. 
3952 Lee L Upsky 

Garden Grove, CA 

Does anyone know how to attach 
a WANG LP&8/LI&8 laser printer 
with a supposedly serial D8-25 inter­
face to a PC serial part? 
3953 Steven Huizenga 

Brown Deer, WI 

I 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. I 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 1 OCXJSX 
computer. It has memory chips 
marked MT 4067-1 5 which is an 18 
pin DIP and MT1259-12 which is a 16 
pin DIP. Can someone give me pin-out 
and cross reference number for 
these? I know that MT 4264-1 5 = 
4164-15 and is DRAM. But, what are 
the two I listed above? 
3956 Robert Ritchey 

Vandalia, IL 

I 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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I 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 

I 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 
1 00 RPMs. Input voltage on these 
motors could range from 0 to +12 
VDC. 
3958 Lou Shultz 

San Jose, CA 

I recently obtained a monitor that 
I would like to hook-up [cable) to my 
486/SVGA. It is Model VR290DA, 
1 9"; manufacturer: Digital Equipment 
Co. It has three BNC connectors RGB. 
Any suggestions? 
3959 Bill Brinkerhoff 

Savannah, GA 

I have a Drake TR33C which is an 
old crystal controlled two-meter ama­
teur transceiver. I would like a 
schematic diagram of a simple synthe­
sizer circuit that I could use to expand 
my frequency coverage to include the 
entire two-meter band. 
39510 Donald Nappo 

Stanton, NJ 

I need crystals for a Bearcat Base 
station scanner. But the price of the 
crystals exceeds what I would like to 
spend. $5.00 a piece. Is there and 
device I 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. I see no scanner crys­
tals for sale in the classifieds. 
39511 Paul Recupero 

Portsmouth, Rl 

I have a Heathkit solid-state scope, 
model 1 OD-203-3 that has suddenly 
developed a ripple on the trace that is 
about one em. 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 em. in diameter. I substituted 
power supply capacitors and rectifiers, 
but there was no change. I 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 em. in 
amplitude, but the horizontal was 
almost a thin line. I 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? I could use some help. 
39512 Richard L Gagnon 

Westfield, MA 

I use an old Atlas 180 Amateur 
Radio rig that runs about 1 OOW on 
160-20 meters. I need an antenna 
switch. To save money, I'd like to buil!il 
one. Is there any problem with using a 
1 0 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. I would like 
to interface it to my PC. 
39514 Vinnie Saladino 

Commack, NY 

I have a Tandy CM-8 Color monitor 
model 26-321 5 that I would like to 
connect to a 9 pin CGA adapter. If any­
one knows the pin connections on 
these monitors so I can replace the 
connector with a DB9, I 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 1 0-meter ham 
band? It only goes to 28.320 as of 
now. 
39518 Bobby Calloway KC5JSN 

DeBerry, TX 

I have an evaluation board that 
was manufactured by Harris 
Semiconduct or Corporation. It is 
meant to demonstrate the RTX2001 A 

ANSWER INFO 
• Include the question number that 
appears directly below the qul~tion 
you ere responding to. 
• Payment of $25.00 will be paid with­
in four weeks of publict:ltion if .yaur 
a0$Wer is printed. 9- "'"''' 
• Only one answer per question will be 
printed. 
• Jt you do not want yo~Jr MrJ'la, 
address. or phone l'!wnber f!Vaitebte. to 
the-'reeder pfease so indioate or it will 
be assumed that you have no abjec­
tion. 
• l(t!t.Oe ~.that more than one per­
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the pubtishe~w 
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• Questions may be subject; to editing. 

HELPFUL HINTI 
• Be<prief but include aD pertinent infOI"­
mation. If no one knows what you're ask· 
ing. you won't get any response {and we 
probably won't print it either). 
• Write legibly (or type), If we can't read it. 

we'D throw it away. 
• Include your Name, Address and Phone 

Number. Only your name will be pubfished 
with the question, but we mQY n~!'!d to 
contact you. 

microprocessor and it has an on­
board Forth Language. I 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 Lea Oliver 

Elverta, CA 

Is there an easy way [or is there a 
way) to check a voltage regulator chip, 
such as 7805, etc.? I have a rather 
large handful of pulls, some from my 
own past projects. I need a method to 
verify, and if possible how well any of 
these work. 
39521 Michael Keller 

Lancaster, PA 

A 2,CXXJ volt power supply ( 1 0 
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. I have very little knowledge of 
electronics, but through a year of my 
own research, I have found I'm possibly 
being attacked by electromagnetic 
waves. 

Lower AM on my handheld radio is 
all jammed. On a certain spot, I 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. I 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 
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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 

I 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 

I 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 #ICL7665. available 
from Digi-Key [1- B00-344-4539) for 
only $3.00. It makes it easy to fire the 
SCR at a precise set voltage, and can 

-Vee 

even give you an under-voltage warning 
also. I 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 
1.5KE1 8 would be my suggestion. 
They are rated at 1 5 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 Bauat 
Loganville, GA 

ANSWER TO #29513 ·FEB 1995 
I am not clear on whether you 

must use thumb-wheel switches. A PIC 
microprocessor (or and equivalent 
such as an 8051, 68HC05, 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, I 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 
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struct a poweredffi'i,fJlini·EtL!dio 

fu signal gener .. ~;~· .. tor which 11111.·.:.' '11 provide 
" 500Hz to 111.5KHz frequency range 

_ with adjustable amplitude oUtput. 
- The output frequency of the gen· 

! erator is set by the combiQation of R2, 
R3, and C4.The OUtput cmi~he 9QD~ra· 
tor 1C is AC coupled t()'' op-anip U1 
through C~. U1 buffers the output of 
U2 and provides amplitude oUtput 
adjustment in conjunction with R5. 
Frequency control is accomplished 
through the adjustment: of R6. Bipolar 
bias for the circuitry is supplied by two 
nine-volt batteries, 

Kevin Goodwin 
Oceanaide, CA 

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 stil! 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, LEOs, and LCDs are support­
ed. Their name is IQ Systems, Inc. In 
addition, I have a PIC based design that 
accepts serial commands and 
inputs/ outputs serial data. I will send 
you the design info if you are 
interested. 

New Micros, Inc., Gary Harden 
1601 Chalk Hill Rd., Dallas. TX 75212, 
214-339-2204, FAX 214-339-1 585 

IQ Systems, Inc. 20 Church Hill 
Road, Newton, CT 06470, 203-270-
8667. FAX 203-270-9064 

Parallax, Inc. Desimone Lane 
#69A, Citrus Heights, CA 95621. 
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: 
WFTC0#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 
Motorola, 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 A WHilE VIDEO CAMERA 
MODULES & CASES 

ASC-a07SM $ 125 
(Standard Lens) 

ASC-a07SMP $ 145 
(Pinhole Lens) 

1·1/4" Square 
.4 LUX Sensitivity 

8-14VDC 
CASI-1 

2·1/4" X 1·1/2" X 1·3/8" 

Pinhole Lens Standard Lens Case-1 CAIE-1 8 20 

PAN-1C COLOR CAMERA 8 275 
2-1/2" Square 

20LUX:Sens. 
10-15VDC 

PORTABLE (PWI-1) 
WIRELUS 
VIDEO/AUDIO 
IRANSMIIIER 

Upto300' 
Range 

Operates on 
Rechargeable 
9 Volt Battery 

Standard Video 
& Audio Inputs 

Price To Be 
Announced­
Available 
March 

FCC 
Approved 

CME, Inc. (CREATIVE MICRO ELECTRONICS, Inc.) 
P.O. Box 4477, Englewood, Colorado 80155-4477 

PHONIS: (800J 771-1295- caoa) 771-1288- FAXa caoa) 771-11~6 
CALL - WRITE OR FAX FOR FRII CATAL08 

$ 

$ 

Write In 140 on Reader Service Card. 

High Bills Driving You Crazy 
161 s,,;,,u & linantiat IUpt~rls '" C41mpMI" lJislt 

1. Securing a VISNMC Merchant Account. 
2. What your Social Security# tells about you. 
3. How to make $$$ producing Cable TV spots. 
4. Publish your own Newsletter for high $$$ 
5. How to get $$$ through Mail-Order. 
6. Publishing with CO-ROM's. 
7. Your own Home Shopping Show. 
8. How to get 100,000 people to send you $10.00 

Plus 159 more money making reports !Ill 

This Disk can pay for itself 100, 1000 times over 
Send $25.00 + $4.00 S&H NOW 

Please Specify Disk Size 

$ 

$ 

If you do not have a COMPUTER Please Specify Hard Copy 

All orders shipped 2nd Day Priority Mail 

FCS Marketing, Inc. 
370 Court St. Suite #28 

New York, NY 11231-4331 
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Write In 139 on Reader Service Card. 

1#120 COMPONENTS cont. 

LOW PRICES: Electronic components, 
targeting small manufactures and stores. 
We find quantities of hard to find parts. 
Flyer available stock of Nee 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, 2SC2312, 
MB8719, MRF455, MRF454, 2SC2879 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. 

Franchised'* 
Philips ECG 
Distributor 

WE BUY 1 N & 2N DIODES AND 
ELECTRONIC PARTS TRANSISTORS 

Stocking Distributor 
Japanese and 

American Semis, 
Transistors, and Passives 

LJ ENTERPRISES 
An Elec-Cetera, Inc. Company 

68 Railroad Avenue 
Valley Stream, NY 11580 

*2SA- 2SK" 

AN, BA, BX, CX, OM, FT, GL, 
HA, IRF, IX, KA, LA, LM, MS, 
MA, MB, MC, MJ, NJM, ON, PA, 
PC, PS, RB, AD, AU, Sl, STA, 
STK, TA, TC, TDA, UPC 

(302) 378-3334 
FAX (302) 378-3558 
TOLL FREE. (800) 627-8755 

Write In 138 on Reeder 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. 

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/ 
6MJ6/6JE6C $35 ea, 6JG6A $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, 152-174MHz, excellent 
condition. Band K Model1076 TV analyst 
with manual copy, extra good. $100 each, 
I 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. 

CRYSTAL SETS. Parts, plans, books, kits. 
Largest source in the world. Catalog $2. 
MIDCO, PO Box 2288, Hollywood, FL 
33022. 

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 
140 

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

-----. The RF Connection 
~I)~ 213 North Frederick Ave. 
E N 

~ Suite 11NV 
T 
~ Gaithersburg, MD USA 

'----N..I 20877 

Complete Selection of MIL-Spec Coax, RF 
Connectors and Relays 

UG-21B/U N Male for RG-213/214 ......... $5.00 
UG-210/U N Male for RG-213/214 ......... $3.25 

N Connectors for 9913/Fiexi4XU9096 

UG-218/9913 .. ..... $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-5S/58A .. 25 or 5/$1 .00 
J&l Silver Teflon PL-259 MIL-Spec ........ ....... . 
............................................ $1.25 or 10/$10.00 

MIL-Spec Coax Available (Tenon, PVC 11 A) 
Certified CQ Fie xi 4XL811 A (Flexible 9913) 

New Product: International's 9096-2A Low 
Loss RG-8 Size, Stranded Center Conductor 
Same Specs As 9913 ..... . 701ft or $59.00/100ft 

Also New: RG-8X Clear w/UV Jacket 98% Cu 
lntro Price .. .. .. .. ............................ $14.00/1 OOft 

Call for Specials of the Month 

Full Line of Audio Connectors for lcom, 
Kenwood, and Yaesu 

8 Pin Mike Female .......... ...... .................. $2.00 
8 Pin Mike Mafe Panel ........................... $2.50 
13 Pin DIN for Kenwood ........................ $2.75 
8 Pin DIN for lcom .................................. $1 .00 
8 Pin DIN for Kenwood .......................... $1.50 

Prices Do Not Include Shipping 

Orders 
Info 
FAX 

800/783-2666 
301/840-5477 
301/869-3680 

Write In 137 on Reader Service Card. 

Write In 135 on Reader Service Card. 

AMP-HOURS+ n l 

Wor/dLeader inState ofCharge!nstrumentation 

Battery status at a glance: Amp­
hoursconsumed,plusVoltsandAmps 
flowing in or out Simple to use. Zero 
Ahrs areconsumedfromafull battery. 
AMP-HOUR+ Meter counts down 
as Ahrs are used and back up during 
charging. Automatically learns, and 
compensates for, charging efficiency. 
Twochannelmodel available. 

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

Dealer Inquires/Exporters Invited 

CRUISING EQUIPMENT CO. 
6315S~:mil'" An·NW 

S~:attl~:, \\':\ 'JNIU7lJSA 

(206) 782-8100 

Fax (206) 782--B36 

Write In 136 on Reader Service Card. 
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212·219·8999 
GAMES PARTNERS, INC. 

Dealer welcome. 

I VISA 1 .. COD welcome. 
Enhancement is otr business. All features c0fr4l8bble with SNES and SNES 
games. SNES 1s a tradelll8J't of Nintendo of Amenca, Inc. 

Write In 133 on Reader Service Card. 

Are you overpaying •.. 

. . . your callle company? 

You are if. . . ~ 
... you are leasing tlleir 
equipment. 

• Forest Electronics, Inc. offers a complete line of 

New Cable Decoders and Converters that 
are fully Compatible with your cable system. 

• All systems come with: Remote Control, & 
Parental Guidance Feature. Volume Control 
is also available. 

• 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 

10& March 1995/Nuts & Volts Magazine 

Write In 123 on Reader Service Card. 

ROBOT BOOKS! FREE catalog by mail! 
Write: Cognitions, Dept. 1000, 71 Widow 
Sweets Rd., Exeter, AI 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 1/0 techni· 
ques, lnitialization/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 ($6 
Canada). NYS add $2.21 tax. VISA/MC 
OK. CAB 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 31 KC 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. 

CEL TELS, 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, Ml 49821. 



635nm 

SmW,dode 
laser, (635nm 
3mW) fully self- contained with Internal alkaline 
cell Oncluded) and, pa./po. switch. Block 
onocllzed alum. housing.lntemol X-Y 
adjustment screws. SUperior quality. Con be 
used as a super laser pointer. VERY rugged. 
SIZE: .75" diam.x2.85"lang 
670nm, complete •••••••• -···-···-··-·····.$89 
650nm, complete, 5X BRIGHTER..$119 
635nm, complete, 8X BRIGHTER..$149 

ANY 
C-MOUNT 

LENS 

Intensifier 
only3.5"L 

STARRETT, DEPTH GAGE 
Model 445BZ-3RL. 0-3" 

Beautiful, super quality set with 
three rods, adjustment tool and 
foam lined case. Limited Duc~mctv.• 
REG •• .$125 OUR PRICE 

THE $39, REAL LASER PEN, 

Well we went and did Ill We broke the rules and tossed out the mold. We have always 
stressed the quality of our laser products with our "you get what you pay far" ollllude. Well 
how about this model for quality and price? The body Is machined from a super tough 
aluminum extrusion. Bross Inserts for battery cop and grippers on the side. You could stand 
on It! Block 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. lWo AAA cells that 
clan, ratite, provide power. Batteries, and 1 year Ndr. 's Warranty. You will be amazed! 

Through a large volume purchase we can now offer absolutely the best value and best 
quollly available on our commerdolly mode, 670nm and 650nm, subminiature, laser diode 
modules. A gloss colllmollng lens provides adjustment free <l.SmRod performance. 
(comparable to HeNe lasers.) NEW wide Input range, Internal surface mount power supply 
operates from 3to 6 \bits DC. The package Is machined brass for excellent thermal 
choroderlslks. These ore THE quality laser modules. 

DC to SOOMHz, 
BROADBAND LINEAR AMPLIFIER 

Comlinear type CLC1DO, A SUPER FIND/ 
SPEC/FICIUIONS: 

GAIN: 20dB 
NOISE: 20uv 
OUTPUT PWR: 22dBM 
SMA CONNECTORS 
ORIG.OVER $325 

LASERSIGHTS, 
Rugg«lantl 
dependable. 
ONLY $99 
Windage and 

FlATNESS: .OSdB typical 
IMPED: 50 ohms 
SIZE: 1. 9"x4.l"xl.l" 
PWR: ±.15VDC@ 40mA. 
OUR PRICE.$49.95 

Elei/Oflon ore easily adjustable using 
Internal odjuslrnent screws. custom mount, .. 
alkaline botlery and remote switch Included. ·: 
Simply specify your make and model for the 
appraprlole mount. Standard Weaver, and clompoon 
barrel mounts available. 
LASER SIGHT, 670nm complete ••••••••• $99 
LASER SIGHT, 650nm complete-•• - •• .$129 
LASER 635nm 

PICTURE THIS* 
*ACTUAL 

SIZE 

Mini camera Housing, black, 
textured ABS. l"x1.5"x2" • .$15.95 

CCD MICRO CAMERA from 
CH/NON, Block and White, 113" ceo. 
with a full 250,000+ PIXELSI, 380 Unes 
Resolution. Sensi!Mty 0.3LUX. Automatic 
Gain Control and Electronic Shutler. Re­
ally "low Power· 9VDC 090mA opera­
tion. (nat !he 12V a!hers offer) SUpplied 
with on adjustable focus 4mm, fl .Biens. 
(provides 78 degree FOV, lOmm to lnftn­
ltyl A real lensl (When you toke family 
photos do you use a "pinhole camera?" 
Remember you get what you pay for. A 
Illite mare, far a lot mare quality. stan­
dard composite video out (PAL avail.) 
Weighs only 112 once! IR SENSITIVE! A 
quality, brand name camera. Mating 
Connector w/ cable Included. 

NEW LOWER PRICE--.$149ea. 

NEW/ Sensitive, C-MNT, CCD MINI CAMERA with SUPER LENS, 
Model GM-410, B&W camera, only 38mm sa. ..,,, .. ,.·.·.· · · 
x40mmD Specs: 113"CCD, aver 270.000 Pixels, ., 
410 Unes Res., Sens. 0.05LUX., AGC and Elec- .: 
Ironic Shutter. 12VDC C100mA powered. Three : 
adjustable focus C-MOUNT LENS options fully , 
exploit the capabilities of !he eleclronlcs within. / 
Composite video out. Good IR SENSITMTY, RCA ••• 
video connector. mini phone jock for DC power. (. 
When you need some!hlng better !han overage, there Is no substitute for a good lens! 

BRAND NEWI, without lens····-······---···········-·--·················.$189ea. 
Camera w/ 16mm, f1.6 lens, (15deg. FOV) ••••• - ........ ._ •••• .$219ea. 
Camera w/ 8mm, f1.4 lens, (30deg. FOV} •• - .................... .$239ea. 
Camera w/ 4mm, f1.4 lens, (56deg. FOV) ••••••••••• - ••••••••••• .$239ea. 

CHECK OUT OUR LINE -UP OF NEW VIDEO GOODIES. 
A. COLOR BOARD CAMERA, remote head, 0.31ux. 330 lines. W ceo. 3mm, 11.8, 1100 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 • .$339ea. 
B. IR SENSJnVE CAMERA with on boarri/R LEOs, remote head, 0.31ux. 350 lines, Y.." ceo. 4mm, f2.8, 74°FOV lens, 
12VDC @150mA, auto shutter and AGC, Size: Head, 2"W x 1.57"H, Proc., 2"W x 2.36H", weight, 2.1 oz .•••.••••••.•.• PRICE •• $125ea. 
C. COVERT "MOTION DETECTOR" CCD CAMERA, Now you can place cameras almost anywhere! 0.3 lux. 380 lines, Y.." 
ceo. 4mm. 11.8, 78° FOV lens. 9VDC @100mA. auto shutter and AGC, Size: 1.25" x 1.25", weight, 1.9 oz .•••.•••.•.•. PRICE • .$169ea. 

D. COMMCT 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, W ceo. 3mm, f3.5, 1200 FOV lens, 
A. 9VDC @100mA, auto shutter and AGC, Size: 1.9"diam. x 2"1.. weight, 4 oz .•••••••.••.•••••.• PRICE-$459ea. 

F. MOTORIZED MN HEAD, 355° max. scan @ 6° per sec .• ± 900 TiH angle adj. Umi! switches, 

Write In 126 on Reader Service Card. 

llOVAC power, size: 4.3" diam .• capacity, 151bs .• weight, 2.21bs, Control box for 
scanner (not shown). Auto/manual, left/right, complete set •••••• PRICE • .$199ea. 
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PLANS- KITS- SCHEMATICS 
150 

BIG-SCREEN oscilloscope. Convert any 
television to sensitive big-screen oscil­
loscope. Only minor changes required. 
Illustrated 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. 

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. 

OAK SIGMA I/II/3D/PH2 schematic for 
bui lding 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. 

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. 
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Used Technology Clearance Center 
101 S.W. 41st Street • Renton, WA 98055 

(206) 251-6653 • Fax (206) 251-6960 
"Just Because It's 

SPECIALS: 
Spectrum Analyzers 

Hewlett-Packard 
141T•8552B•8555A 

$1995. 

141T•8552B•8554B 
$1995. 

141T•8552B•8553A 
$1795. 

Tektronix 
492A-22 50KHz-60GHz 

$8995. 

7L14 lOKHz-l.SGHz 
$3495. 

TR502 Tracking Generator 
0.1MHz-1.8GHz 

$1295. 

7L18 1.5-60GHz 
$2995. 

Looking for Test Equipment 
Manuals? 

Call: Manuals Plus 
Tel: 206-531-8031 
Fax: 206-536-1121 

ech Doesn't Have To Mean It's Priced." 

TEST EQUIPMENT: 
Hewlett-Packard 

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. 

86290C R.F. Plug-In 
2.0-18.6GHz +20d8m 

$1795. 

3455A Digital Voltmeter 
6.5 Digit 

$495. 

Tektronix 

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 
lOOMHz $100. 

7A24 Vertical Amplifier 
400MHz $100. 

7 A13 Differential Comparator 
$150. 

DM501A Digital Multimeter 
4.5 Digit $150. 

In the Seattle Area? Visit our Retail 
Store. Computers, Test 
Equipment, Tools Plus Much, 
Much More! 

We Buy and Sell Late Model Test Equipment 

Retail Store Hours: 
Tues.-Sat. 

9A.M.-5P.M. 
Order Desk Hours: 

ASI Visa • MasterCard 
(206) 251-6653 

-··· 
101 S.W. 41st 
Renton, WA 

98055 

Limited quantities available. All items 
subject to stock on hand. Ask about 
warranty details . Shipping and 
. . will be added to all orders. 

Check Out Our Prices! 
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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 (usual ly 
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! 

• 

~ QUII­
~ SHOOTER - • 

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 COOs. 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 75006. 

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. 

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. 

Learn 
MICROCONTROLLERS 
EMBEDDED SYSTEMS 
and PROGRAMMING 
with the New AES-1 0 

As Seen On 'Good Morning America" 

EASILY DISARM 
MOST AUTO ALARMS 

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. 

MEMBER OF 

·~~ 

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. HexWa lker 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. 

The AES-1 0 ... a complete 
learning system, 
a complete 
embedded control 
system. Extensiv~ 
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 1/0s. The entire board 
is software reconfigurable for your app lications. 
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 
• AID, D/A, PWM and digital I/O • Built in 
Logic Probe • Power supply (can also be battery 
operated) • Extended Intel BASIC and AES 
Monitor in ROM • RS-232 cable to connect to 
PC for programming • 8051/52 DOS Cross 
Assembler • Program disks with well 
documented examples • User's Manual, 
Language Manual , and Text (over 400 pages). 

AES-10 $285 
Money Back 
Guarantee 

CALL 
1-800-730-3232 

Free Info Pack 
M/C Visa 

714 - 550-8094 
Fax 714-550-9941 

AES 
I t.m f¥¥ n.m* "'· f!fffi@li 

970 West 17th Street, Santa Ana, California 92706. USA 

-

in less than 10 minutes with the 

Alarm Dominator Jr! 

., Portable, remote device needs no 
access to auto. 

IJio Easy to use, just flip a sw~ch and 
wait for the 'Chirp, Chirp.' 

., Perfect for locksmiths, law 
enforcement, alarm installers, repo 
pros, tow truck operators, etc ... 

., Battery operated PC board measures 
just 2 1/2' X 4 1/2' and comes 
complete w~h easy to use 
instructions. 

Sales to qualified buyers ONLY. Prepaid 
orders, C.O.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, Fl33186 
(305) 271-2737 

WrlteTn -130 on Reader Service Card. 

CALL 
= = , 1-800-327-3407 

V 1 0 E 0 FOR ALL YOUR CABLE TV NEEDS 
A CONVERTER FROM K.D. VIDEO IS CHANNEL SURFING AT ITS FINEST 

~~ BE~ 

-= - - •. -.-.-

*PLEASE HAVE THE MAKE AND MODEL 
NUMBER OF THE UNIT USED IN YOUR AREA 
WHEN CALLING FOR INFORMATION 1·800·327·3407 

Write In 131 on Reader Service Card. 

* WE SPECIALIZE IN DEALER PRICINGI 
10 AND 20 LOTI 

* FOR A FREE CATALOG WRITE TO: 
P.O. BOX 29538 • MPLS., MN 55429 
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by Donald Wilcher 

Light and Photometry: Part I 
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 
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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: 

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 

D silicon 

l>: :: :j cadmium 

Photodiode 
Typical Body 

Style 

fluorescent-lighting. 

Whatever the method used, the 
basic source of light lies in a distur­
bance of electrons. 

Figure 3 
Cross section of 

a photodiode. 

l~J 

a nod en 
· cathode 

800 

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 
make-up of light and how 
we're able to see it, let's dis­
cuss how to measure its 
intensity using photometry. 

Photometry - Science 
of Light Measurement 

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 

Photodiode 

While developing the auto 
head-lamp sensor for 
Chrysler, one area that I 
needed to be educated on 
was how to test the device for 
proper operation using a light 
meter. Well, this testing falls 
under the category of 
Photometry. 

Battery Variable 
Resistor 

Photometry simply deals 
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 1 0-9 
meters) or about 3800 to 

+ 

Mlcroammeter 

Figure 2 
Schematic diagram of 
a simple photometer 

Phil Jl·----· 
Photo diode 
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Figure 4 
Modes of operation 

(A) Photovoltiac 
(B) Photoconductive 

Figure 1. . 

( A ) 

RL 

RL 

(6) 

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. 

The electron-hole pairs are free to 
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
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 
configured in either one of two modes 
of operation: photovoltaic and photo­
conductive. 

Modes of Operation -
Photovoltaic/Photoconductive 

A photodiode can be operated in 
V0 U t 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. 

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
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 
response and the maxi­
mum noise that can be 
tolerated in the actual 
application. 

Now we've reached 
the part of our adventure 
where all of this informa­
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 
Circuits 

1 MQ 

--=- sv 

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, I had to use a pen 
light as my light source for evaluating the 
circuits. 

Further Thoughts 
and Experimentation 

Well, I hope that you found the photodjode 
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. I will present some of 
these ideas in future columns. Enuf said, see ya 
next month in the Breadbox!!! NV 

(A) 

+ 

Figure 5 
Photo Detection Circuits 

(A) Night Detector 
(B) Light Detector 

+ 

1 MQ 

DC 
Voltmeter 

In Figure 5, two photo­
sensing circuits for detect­
ing light intensity are 
shown. They are easy to 
construct and very sensi­
tive to any light source. 
Photodiodes are obtain­
able from any of the elec­
tronic distributors that 
advertise in Nuts & Volts. 

The detector in Figure 
( B ) 
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COMMUNICATIONS 
SYSTEMS LABS 

Embedded Control Syatema, Multi­
media, Interactive Information Kiosks, 
CABLE TV- Commen:lallnsertera. 

- Satellite Rec:ordiPiayback. 
-Channel Controllers. 
- Display Generators. 
- Loaa of VIdeo Switches. 
- Customized Studio Auto-

mation at modest c:ost. 
Electronic Patch Panels. 
Multi-Aex Theater Marquee System. 
(24 Screens, 7 achedulealweek) 

We do CUSTOM Hardware and Finn­
ware DESIGN and MANUFACTURING. 

VCS-25 Commercial Insertion from video 
tape or Laser Disc, fully automatic with 
event loggillQibilling verification. $1~.00 

vcs~ Announcement Channel Controller. 
Integrate message pages with video tape 
or Laser Disc, fully automatic for 24hr un­
attended operation. Message pages remotely 
downloadable. $1745.00 

VCS-75 Channel Controlter. Integrate four 
VCRs, two Laser Discs, and standby 
sources for fully automatic 24hr unattended 
operation. Two independent outputs 
available, units cascadable. $2995.00 

VCS-10 AlB Loss of VIdeo Switch. Fully 
automatic switch to A port if B loses video. 
Stereo Audio Switching as well. $295.00 

MMCS-10 Home Entertainment 8X8 cha 
Stereo AN Cross Point Switch. $696.00 

For detailed catalog or to place an 
order call1.-o-529-8483 toll ..... 

Fax 1-808-625-7031. 

8 TO 28V. 110/220 VAC, 60/80 HZ. 
WIUNOTOVERCHARGE! 

USES UC3908 I. C. SWITCHASLE 
CURRENT, REVERSE BATTERY PROTECTION, 
TRICKLE START-UP, DBLE SIDED PCB, QUICK 
CONNECT TERMINALS, SELF RESETTING FUSE 
PROGRAMMABLE VOLT OR CURRENT, MANUAL. 
BASIC KIT: 8 TO 14V; 1A MAl<... ............... $ 64.95 

24/28V; 112A .... ... ............ ... ..... $ &4.95 
OPTIONS: TRANSFORMER. .. ... ..... ..... ... ...... $ 18.95 

AUTO LOW VOLT DISCONNECT WITH 
ALARM OUTPUT ... .... ...... ... ................... . $ 18.00 
ALL METAL ENCLOSURE .... .. ....... ........... $ CALL 
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 

~. 6 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 80HZ. ... 199.95 

MARCONI· 80 M- .. $37.95; 180M- ... ...... $ « .95 

~(2M, 8M, 220 MHZ) ..... $ 8.95-$37.95 

"WINDOM" W/1 :4 BALUN+ 50' FEED LINE$ 89.95 

~MULTIBAND (80 THRU 10M) ........ .... $44.95 

TO ORDER CALL 1-800 JADE PRO (523-3n8) 
VISA, MASTERCARD, CHECK OR MO ACCEPTED 

USA &HIP C08T: $8.00 18T $100 + $1 .00 lEA. AOD'L $100. 
~.0. Box388 

~ E. HAMP8TEAD, NH 03828 
~ PHONE: 803-329-6995 

...,._,.. ...... ,. ....... CK .. RAOO FAX: 803-329--4499 

Write In 95 on Reader Service Card. Write In 134 on Reader Service Card. 

1#150 PLANS- KITS- SCHEMATICS cont. I 
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 
con tact: 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/MG. 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. 

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, 
10 83814. 

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 , Ml 
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. VISAIMC. 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. 

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 High Text has the remedy! 

Bebop to the Boolean Boogie AND DON'T FORGET THESE OTHER GREAT BOOKS .... 
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 it, but 
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. 

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 
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.lncludes hundreds of applications circuits 
on its 8.5x11" pages. Don't buy another IC without buying 

.:.iiilliililiillliiJ this book first! Only $19.95. 

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 BASI9, 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 EON maga­
zine. Essential information for only $29.95. 

High Text 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! 

Call1-800-247-6553 to order! 

lii~hTczxt 
p u b I i c a t i o n s i n c . 

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, 12Voperation, 
NTSC, small size 2"x2.5"x5.5". 
Comes with RCA output jack and 
12V power connector. 

CAMERA wjo lens ...... ....... $175 
S&H included 

~;;:::::=;;::::::::;;;:=:::::;;;:;;:::=:::: CAMERA w ;zoom lens .... $225 
..- S&H included 

9-27mm f/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. 

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 I converter descrambler 
schematic $15; Oak Sigma STV 1/11 sche­
matic $15; Jerrold Starcom-5 compatible 
XT5-211 baseband schematic $10; Star­
com-? 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 

1 55 

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. 

NEED Only 1,2/More Descrambler Combos? 
We GUARANTBB to beat anyone's similar 'All In One Special' pricing on 
orders of 1 3 ... 25+. (Basebands or used equipment not included) 

ALL IN ONE SPECIALS: Converter/Descrambler 'One Piece' un i t 
means no more messy wires or power supply cables required. Brand new . 

Viperii.~eplace TNT, TVT, Merlin, FTB systems 
Viper8~~Replace Scientific Atlanta 8600 & lower 

SSA-80 ... Replace SA8600, 8590,80,70,55, & lower 
Novavision Replace SA,TNT,TVT,Merlin,FTB,Pioneer 

PANS CABLES 
TVT-3G ... .. $32 PIONEER . . $55 Coax(6ft) ... $2.50 
STEALTH ... . $39 fTB .. .. . . $32 Coax(3ft) ... $2.00 
MBO .... .. .. $49 Nl2 (OAK). $40 Coax ( lft) ... Sl. 50 

CONVERTERS(l .. 25+) 
Millennium3 .... Best Price Guarantee 

.... 
RXll Video Stabilizer ..,..~ .$20 remove all 
copyguard , jitter color fade from~your home VHS tapes. 

PM ELECTRONICS 
IP TOO DOIIT CALL D BOTH LOD 

OUR PRICBS SP~ FOR THBXSBLVBS 

602-910-5341 

Write In 125 on Reader Service Card. 



ASSORTMENT HEAVEN 
"Everybody needs some of these" 

SHAREWARE ASSORTMENT D.C. MOTOR ASSORTMENT 
10 5.25" DISKS $10.00 5 FOR $12.95 CONDOR D.C. POWER SUPPLY 

PN# YCA426 115VAC INPUT 
+5V, 4.0A I + 12V, 3.0A 
-12V, 0.8A I -SV, 0.2A 
$9.95 

10 3.5" DISKS $15.00 
PC BOARD STANDOFF ASSORTMENT 

L.E.D. ASSORTMENT 199 FOR $15.00 
100pcs. ASSORTED COLORS 

286 COMPLETE COMPUTER SYSTEM 
1 MB RAM, 20 MB HARD DRIVE, I 01 KB 
CGA COLOR MONITOR, 30 DAY WARR. 
$235.00 

& SHAPES $19.99 STANDOFF ASSORTMENT 
LAPTOP AC ADAPTER 
100-250 VAC IN 

REGULAR METAL & PLASTIC 84 KEY AT KEYBOARD $14.95 
LAZER MIRROR ASSORTMENT 100 FOR $10.00 

12VDC 3.5A OUT, Reg. 
3.5mm PLUG 

3 FOR $10.00 101 KEY AT KEYBOARD $29.95 
CABLE HOLD-DOWN ASSORTMENT 

$49.95 HEAT SINK ASSORTMENT VARIOUS SIZES 100 FOR $15.00 MINI TOWER CASE WIP.S $59.95 
10 FOR $10.00 NAKI AC ADAPTER 

115VAC IN TRIM POT ASSORTMENT COMPUTER POWER CORD $1.95 

9VDC 1AOUT ANTI-STAIC BAG ASSORTMENT 25 pes $10.95 

3.5mm PLUG 
CENTER NEG. 

VARIOUS SIZES 100 FOR $20.00 50 pes $20.00 8 BIT MFM H.D. CONTROLLER $39.95 

$5.95 

12VDC MUFFIN FAN 

2 718" HOLE-HOLE -

$6.95 -

FAN COVERS $1.00 

FAN CORDS $1.25 

VARIABLE SPEED CONTROL 
FOR CEILING FAN $2.50 

TOOLS, ETC 

HELPING HANDS 
DUAL CLAMP 
WITH LENS 

$9.95 

NO-NIK WIRE STRIPPER $6.95 

4.5" FLAT NOSE PLIER $1.99 

PLASTIC TWEEZER $2.50 

NEEDLE FILE lOpe SET $2.99 

DENTAL PIK ASSORTMENT 
Spes PICS FOR $10.00 

OATLEY SOLDER, ROSIN CORE 
60/40, 1/4# $4.95 

WIRE TIES, 100 PCS PKG 
4' WHITE $2.50, 5' BLACK S3.40 

MACHO MAGNETS COREL DRAW v. 3.0 
8CERAMIC $2.95 

CD & 3.5" DISKS $59.95 

HIGH QUALITY LOOP CD ONLY $49.95 '"'"'"'""'"""'" h ~·~~c r POCKET PC REFERNCE 
12XCOAJ'ED 370 PAGES $14.95 
FOLDING W/ CASE 

$14.99 
MASTERING DOS v. 3.3 

MAGNIFYING LENS 575 PAGES $2.99 

3.S' DIAMETER $3.95 
DOS5.0 on360K $19.95 

SHRINK TUBING ASST PKG DOS4.01 360Kor 1.44 $12.95 
APPROX IOOPCS $3.95 

WE BUY SURPLUS! - FAX US YOUR LIST FOR IMMEDIATE OFFERS 

ELECTRONIC MATERIALS RECOVERY, INC. 
3102 W. THOMAS #902, PHOENIX, AZ. 85017 

PHONE (602) 272-3200 FAX (602) 269-3265 E.M.R. B.B.S. (602) 272-5300 
MINIMUM ORDER $15.00- VISA/M.C ACCEPTED- NO C.O.D.'S- UPS SIDPPING ADDED TO ALL ORDERS 

QUANTITIES LIMITED - CALL FOR OTHER PRODUCTS AND SPECIALS - CALL FOR CATALOG 

- A QUALITY SATELLITE 

SCPC AUDIO RECEIVER 
AT AN AFFORDABLE PRICE 

~ X« "' 

e SIN 111f1 : ·- -· - · rt;1 
! -- IIIII - .... :_ t::. ~ 

U. IV 2 ItS At K lll-CAUDIORECEinfll 

UNIVERSAL SCPC-1 00 AUDIO RECEIVER 

SPECIFICATIONS 
STABLE, MICROPROCESSOR CONTROllED TUNING. • 50 CHAN­
NEL MEMORY RECALL • COMPATIBLE WITH 950-1450 BLOCK 
SYSTEMS. • 3 MINUI'E HOOK-UP. • lARGE L.E.D. TUNING 
SCALE. • RECEIVF.SCANDKUBANDSCPC. • DOESNOTDISABLE 
VIDEO WHEN IN USE. 

SERVICES ON SCPC 

HUNDREDS OF ~UAll1Y SCPC CHANNELS ON SATEI.UfES · 
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 -BOO- 241-8171 

UNIVERSAL ELECTRONICS, INC. 
4555 GROVES RD., SUITE 13, COLUMBUS, OH 43232 

(614) 866-4605 FAX (614) 866-1201 

114 Wrlla In 56 on Reader Service Card. 

Write In 124 on Reader Service Card. 

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 140M Hz 
radio circa 1976. Mark Phillips, 171 Buck­
ey Hill, Wellsburg, WV 26070-2203. 

ELGAR 1000 watts UPS modei1PS1100. 
Mark, 801-394-4907. 

HELP! I 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 L T-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 
AudioNideo, 8707 Bethany, Tinley Park, 
IL 60477. 

MISCELLANEOUS 
ELECTRONICS FOR SALE 

160 

PROQUIP MODEL SU 4050 rigid disk 
burnish/glide tester & PROQUIP model 
PO 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 3KV A 
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. 



Your choice has got to be ... 
M.F'.M. COMMUNICATIONS. 

We stock a complete line of all major brands and a variable 
line of test modules, all with illustrated instructions. 

for. .. 
CELLULAR 

PROGRAMMING KITS 
All Kits are Supplied with 

FREE GROUND 
SHIPPING ON 

2·3COMPLm 
UNITS 

OUR PRICES ARE WARRANTY 
ON ALL 

PRODUCTS 
5-10% LESS 

ON ALL NEW EQUIPMENT Cables and Software, unless indicated. 
DEALER TRUE SAVINGS ON 

LOTS OF 5, 1 0, AND 20 !!! st•J~(~Illi .. ttt~t~l~tts ''' ••• Feel free to ask about pans and refurbished models. '1,0 S'l,illl'l, I !t!t5 
I• _,· . ·~:'fif ... T---·••• ----;~"7"'•-·v~ ... - . • •. ' • •, "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. 

~ -~· 

~~o.-'..:ti. -~::~'" ,, ,...,~, . o,q,, • ·~•:...-~~ ,_ • -<j..-~··.•',· 
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, Ml 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 Generatorfrrickle Charger/ 
Windmill/Projects, $25 each +shipping 
(121bs). 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 51/.," 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. Items 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. 

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, 10Q-pc. power resistor (5 watt & 
up), 600-pc 114 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, lA 52726. 

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 
M.F'.M. COMMUNICATIONS. 

57 Addison Road, Caterham. CR3-5LU. UK. 
Prices do not include shipping. 

"For Information Purposes Only" 

Write In 122 on Reader Service Card. 

Robot Kits ./ Academic-Level Books 
./ Build it Yourself 

./ Action Packed 

EASY TO BUILD You do ALL electronic & mechanical assembly using 2-color Instruction Books with 
step-by-step, well-illustrated directions for assembly, experiments and testing. Each Robot Kit applies 
different electronic & robotic principles. Learn how Robots work and have fun at the same time! 

606A "Scrambler" All Terrain 
Robot This 6-legged Robot walks over 
rough terrain. Uses high-tech infrared 
beam to sense and avoid avoid objects in 
its path. 32 page Book. $37.95 

603A "Copycat" Programmable 
Robot Program direction, light and 
sound using detachable keypad (included) 
or optional PC. Learn digital logic basics. 
44 page Book. $57.35 

602A "Blinky" Pathfinder Robot 601A "Scooter" Sound Controii· 
Eollows path made with a marker pen or ed Robot Backs up, changes direction, 
tape. Red/green LEOs react to steering goes forward when it hears loud noise or 
changes, adding fun and interest. 28 page hits an object. Florescent red. 24 page 
Book. Infrared emitter/detectors. $36.95 Book. Fast-paced excitement! $18.95 

DEPENDABLE PRODUCTS Since 1963, Graymark's ONLY business has been producing educational electronic 
kits. We do one thing and we do it right. That's why Graymark has the largest selection of electronic kits. And, 
our "It works or we fvc it" policy guarantees success for YOU! 

ORDER TODAY! Phone: VISA/MasterCard/Discover!AMEX 
Mall: Check/Money Order, Credit Cards 
Add: $4.00 Shipping 

G raymark P.O. Box 2015, Tustin, CA 92681 

Write In 121 on Reader Service Card. 

CALL FOR FREE 
40 PAGE CATALOG 

800-854-7393 
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YOU HAVE SHOPPED THE REST NOW BUY FROM THE BEST! 

JERROLD 400 DRX-1 05 REGAL 550 MHZ 

$35sn+ 
SINGLE $49.95 
HAND CONTROL 

INCLUDED 
1 YEAR WAR 

$85 10LOT 

BRAND NEW! 
5 YR. WARRANTY 
PARENTAL CONTROL 
FAVORITE CHANNEL 

LAST CHANNEL RECALL 

$7 5.00 EACH SINGLE LOT 

CALL NOW FOR THE INFO ON THE LATEST TECHNOLOGIES FOR: 

BASEBAND, PIONEER, ZENITH, IMPULSE, ETC. 

REGAL CR83 ST 1600 SERIES 

$59 
EACH SINGLE LOT 
83 Channels 

Last Channel Recall 
Parental Control, etc. 
Dual A/B input avalabla 

1 YEAR WARRANTY 
CALLNrNJ 

UNITED STOa< 
VOLUME CONTROL 

PAIENTALVO 
& MUaf, MUai MORE! 

BEST WARRANTY IN THE BUSINESS! 

COMBO PACKAGES 
ALL EQUIPMENT "BULLET PROOF'' 

DRX-3-1 05 w/PIO. VER 4.0 .......... $149 
DRX-3-1 05 W/TV GOLD ................ .$1 09 
DRX-3-1 05 w/SA-3 ......................... .$119 
DRX-3-1 05 w/M~0 ......................... $149 

*NOW* 
ADD-ON PANS 
FOR PIONEER 

& 
IMPULSE! 

J .E .s. INC. ORDER NOW ~ 
1-800-676-7966 TOLL FREE! ~-. 
ALT: 1-800-804-6551 .::_c::;j 
It is not the intent of J.E.S. Inc. to defraud cable 

!!5 LOT DEALS!! 

ORX-3·1 05.~··-·~···~······-·····~·~····~······ .. ~··~······ .. .$45 
SA-3 .. ~·---........ - ...... ~ ............. ~ ............... ~.~ .......... .$49 
STEAL TH ............. ~ ............. ~ .......... ~ ........... ~ .... ~ ... ~ .... .$59 
TVT ~OL0.~ .. ··~- .. ·~·-·- .. ~·~·~ .. ~--............ ~-~·-···$49 
M-80 ..... ~.~·-·~-·-·~ .. ··~·~"''"'"'"""""'~"··~-... ~ ...... .$69 
PIONEER wr. 4.0--·-.. -~ ...... -·-·~··--........ ..$69 

MIX OR MATCH 
MUST BUY CONVERTERS TO QUALIFY. 

sy~tem~. U::;er~ are advi::;ed to check local and Federal Laws. 
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"' Primers 
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• SX Envelope .......... $19 

• SX Legal, Letter, A-4 ... $39 

• LX Lower Cassette 
(IIP,IIIP, etc.) •••••••••• $99 

• 3si/ 4si Legal ........ $69 

• HP 4 Legal ......... $49 

Add-On America Corporation 

CALL NOW!! 
800-576-2349 
Fax (410) 987-3258 ~ 

Products 

Write In 119 on Header Service Card. 

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. 

CARBIDE DRILLS! 10 of one size: $4, 50 
of one size: $15, add $3.25 S&H. Check/ 
MD 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 call216-394-4483, FAX 
216-372-5596. 

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: 1 N4004,6 $.03/1 K: TIP125 45: 1 N5232 
$.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. 

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, Ml 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. Tel sa coil kit 
$19, $55/3. Fan/motor speed control $3, 
$10/4. 2%" ID 1Y2"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, 121$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/Fiyer. 
BNF, 119 Foster St., Peabody, MA 01960. 
See our 5 ads in N&V. T 508-532-2323, F 
508-532-1040. 



Marine 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 

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 

take a total of 61.7 microsec- !!!lmlft~l!l!!!r!ltrJ1!ftll!l 
onds for the radar pulse to travel 
out from the antenna unit, strike 

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 

scan radar displays 

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 PC. While 5 amps doesn't sound 
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like much, aboard cruising sail­
boats, 5 amps running continu­
ously at night would pull down 

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 

The LCD display compared favorably in resolution 
to the cathode ray tube display. 

maximum 
set, but when 
Raytheon 
a n d 
Autohelm 

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 

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. 

a much more 
palatable 
$1,200.00. But 
there are only a 
few manufactur­
ers who have 
developed an 
LCD small boat 
marine radar: 

...------------------------------, from most marine stores to 

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 
12 volts DC 

• Waterproof enclosure 
• Direct sunlight viewing 
• Backlit for night-time viewing 
• Ughter, thinner, and easier to install 

Along with LCD radars came an 
improvement in lightweight marine 
radar antennas - instead of using a 
parabola as a reflector to the 
microwave energy, radar manufactur­
ers developed a printed circuit board 
(PCB) phased array which fed the 
radar energy from the magnetron 
directly to a flat PCB to radiate the 
radar energy out, and to receive the 
return echoes. 

All of this brought the price of 
marine radar down from $3,500.00 to 
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Furuno, Model 
1621 radar 
( 41 >873-9393) 
Raytheon RL-9 
LCD radar 
(603-647-7530) 
Autohelm ST­
LCD radar 
(603-881-5838) 

Each set 
offers a 7" diag­
onal liquid crys-
tal display 
screen with 
amazing clarity. 
The screens are 
black and white 
- color LCD 
which is found 

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 

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 

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 1 0-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 P&H) 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. 

When Visitinq Disney World And Sea World. 
Come To The World Of Electronic Surp1us! 

S~A!~~fT~ 
ORLANDO, FLORIDA ~ 

Located At The Intersection Of 1·4 
And Falrba.nks Avenue. 

A Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: 

*WIRE 
*SWITCHES 
*RESISTORS 
* TRANSISTORS 

*COAX 
*RELAYS 
*HARDWARE 
* CAPACITORS 

* TRANSFORMERS 
* TEST EQUIPMENT 
* NI·CAD BATTERIES 

* PANEL METERS 
* CIRCUIT BOARDS 
* INTEGRATED CIRCUITS 

HOURS: 
********* 

We Buy Surplus 
Electronic Parts -

FAX your list. 

Monday • Friday 8:30·6:00 

Saturday 8:30·5:00 

FAX 407/647-4831 
PH 407/628-5634 
P.O. BOX 536186 

ORLANDO, FLA. 32853·6186 

l#t60 MISC. ELECTRONICS FOR SALE cont.l 
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, milftary & 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. Baii/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. 

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. 

TUBES 2000 + types. Send SASE for 
pricing. Ellicott Electronics, 1155 Ellicott 
Hwy, Calhan, CO 80808-8825. 

MOTOROLA CHARGERS: BASE: 
N LN6804A, $20; N LN6897 A, $25 
N LN4569A, $30; N LN8858, $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, Nai(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 Corel Draw (*.pit), carve on ma­
chine. Ray, 503-543-6670. 

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 1.1nop 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. 
42#. 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, NO 58460, 701-378-2341, 
Fax 701-452-2340. 

DONIT MISS THIS ONE! 
THE GREATER BALTIMORE 

HAMBOREE AND [[]rnPlJTERfE5T 
HOST TO THE 

ARRL MARYLAND STATE CONVENTION 

THE LARGEST AMATEUR RADIO, COMPUTER, AND 
ELECTRONIC SHOW IN THE MID-ATLANTIC AREA! 
ARRL Forum & Programs • Banquet • FCC Exams • 3 Buildings 

10 Acres of Indoor and Outdoor Sales • 1,100 Indoor Spaces 
Indoor Fleamarket • Outdoor Tailgate • Acres of Parking 

All spaces by advance sale/ • Discount weekend passes in advance only! 
Write: G.B.H.& C.; P.O. Box 95; Timonium, MD 21094-0095 

For 24 hour voice or FAX-Bak information, Call: 
In MD dial: 410-HAM-FEST • Outside of MD dial: 800-HAM-FEST 
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lEW P!DDU~T~ WAITED 
Established manufacturing 
company is looking for new 
inventions and ideas in the 
electronic surveillance, counter­
measures, cellular monitoring, 
and FAX interception field. 

We can develop, produce, and 
market on a partnership, profit 
sharing, or on an outright 
purchase basis. 

Tech Support Systems 
1 040 Hamilton Court 

Menlo Park, CA 94025 
415-325-6691 • FAX 415-325-6693 

FOSS WAREHOUSE DIS CENTER 
289 Schenck St., Nonh Tonawanda, NY 14120 

1·800473-0506 716-694-6400 1·800488-0525 FAX 

MAGNAVOX COMPUTER 
Used - from bankruptcy stock 

• 386 SX-16 INTEL • 42 MEG HDD 
• 3.5" FLOPPY DRIVE HID 
• 5.25" FLOPPY DRIVE HID 
• IDE CONTROLLER ON BOARD 
• VGA CONTROLLER ON BOARD 
• RAM I MEG ON BOARD 
• EXPANDED MEMORY SLOT I 
'72 PIN SIMMS-NP'' 

• MODEM 2400 BAUD HAYES 
COMPATffiLE INSTALLED 

• 3 EXPANSION SLOTS 

1~ 1 _,,- ~I 
$175.00 

*Circuit Boards 
*Memory New & used 

*EProm New & Used 

Call Frank: 

Tel. 818-705-1880 
Fax:818-705-1881 

256x9 
512x36 

1x9 
4x9 

DRAM 
1x36 
2x36 

1x1 256x4 

BEST PRICES PAID 
CALL OR FAX NOW! 
ADD-ON America Corp. 

(-) 576-2349 
FAX (410)·987-3258 

PALS FLASH PROMS 81 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 983-1234 

"NOW BUYING" 
$$ BEST PRICES AVAILABLE $$ 
SCIENTIFIC TOCOM JERROLD 
ATLANTA 5503A, DPV5, 

8536 THRU 8600 VIP THRU 5507 DPBB212 .. 
THRU 

ZENITH PIONEER DPV7, 

1086 THRU 1612 5135 THRU 6300 DPBB7 

Midwest's Largest Cable Brokers 
(We buy quantities of one to one thousand units) 

NATIONAL CABLE BROKERS 
(2119) 935-41128 

Announcing 
Robot Exp/orerr"' newsletter is your guide 

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 th& 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! 
1 800467.6268 1.800.GO-ROBOT MC/VJsa 

I'Oil43X, Peterboro '\II 0:143X hO:l .924.f;07lJ 

For IBM PC and 
compatibles 

BOARDMAKER 
Entry Level - Only $95 
Easy to use 
Dot matrix, laser, plotter 
Gerber & NC drill output 

Advanced - $295 
Accepts netli sts 
Design rule checking 

Board Capture - $395 
Full feature schematic 

' capture 

, Board Router - $200 
' Gridless autorouter 

IAlHIO 
,(;!:OMATION 

7840 ANGEL RIDGE ROAD 
ATHENS, OHIO 45701 

(614) 592·1810 

B~ 

~ 
MJE16106 ........ ..................... . 75 
MTH35N15, T0218 ............ .. 2.25 

(Replaced by MlW35N1 5, T0247) 

MC68705U3CS rfb. MMBF170l.T1A 
4049BF (Tosh srrd) SG1 526J/883 
UC7905ACT N82077A 
2114" sq., 12vdcfan MC74F240PC 
2SD1978anmo DM74ALS245AN 
AT28C256-20DI SN74F20DWR 
AT28C256-25LMI883 74HC40660 
D8751H rfb. COP8782CMC 
KC012S, 65rrl-fZosc. MC6845L 
MC68HC11A1FNrfb. MC1463R 
SN75174D'NR P6KE12CA 
UA78l05ACDR 40 rrl-fZOscillator 

This Is only a Smattering, fax your needs 
We Buy Manufacturers Excess Electronics 
Hours 8:00AM through 6:00PM M-F CST 
Phone (214) 343-2170, FAX 1854 

HALLBAR 
ELECTRONIC KITS 
"SOUND ACTIVATED" 

CHRISTMAS TREE KIT 
BOARD SIZE 4-1/2" X r 

ASSEMBLED 
$24.15 

Other kits available. 
Call or write: 

CAL WEST SUPPLY INC 
31:.20 V1a CollllitS :t105 Westltlkc VIllage CA 91J62 

1-800-892-8000 
DISTRIBUTQBS WANJED 

See live on 
your PC 

what 
satellites in 

orbit see 
C~re live breathtaking images of the Earth for 
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 

~~,~G-
~"--"'~~0":;~'0 tO~. HARD TO FIND LAMPS 

cj) "{~ • FREE LAMP ID SERVICE 

• $25 MINIMUM ORDER 

• WE PURCHASE EXCESS INVENTORY 

USA: BOD-8 LIGHTS • Local: 714-452.0000 
FAX (24 Hours): 800-255-3141 



PnPBWE 
For High Precision 

Professional PCB layouts 
1. LasarPrlnt 
l.lron·On 
3. Peal-Off 
4. Etch 

Adds on Extra layer of 
Resist for Fine 

FREE 

PnPWET 
Easy Hob~ 

Quality PCB s 
1 . l.asarf'rlnt 
I. Iron-On 
3. Soak-Oil wl Water 
4. Etch 

T ronsf8rs loser Printer 
Toner as 

SAMPLE COPY. 

ANTIQUE RADIO CLASSIFIED 
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-Vear: $34.95 ($51.95 by 1st Class) 

6-Month Trial- $17.95. Foreign- Write. 
iiiiiiiPI A.R.C., P.O. Box 802-G161•J 
!liiiii!J Carlisle, MA 01741 

Call: 508-371..()512 Fax: 508-371-7129 

Convert RS-232 to RS-485 
or TTL/CMOS for Only 549.00 

COMMUNICATIONS CONVERTER 
• FULL SCHEMATIC AND DOCUMENTATION 
• FULL FAMILY OF MODULAR DESIGNS 
• RS-485/RS-422 REMOTE 1/0 MODULE KITS 
• NETWORK SOFTWARE AND SOURCE CODE 
e AUTOMATIC OR RTS UNITS AVAILABLE 
• RJ-11/12 CONNECTORS OR TERMINAL STRIP 
• TURN YOUR PC INTO A DISTRIBUTED DATA 

ACQUISITION AND CONTROL SYSTEM 

U.l~. S~ll'l'll 
(513 ) 874-4796 

JJ11 TYLERSVILL E AD • HAMILTON OHIO 45011 
FAX (513)874 1236 

USED RAM 

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 MN 9th Street 
Corvallis, Oregon 97330-6133 

503 753-7918 

$149 
•700llnlr.oeutlon 

• ALSO AVALABLE­
Pinhole Board Cameru 
from $229 • Weo Motion 
OMIICtol"' &. SWichera 

4700 Loyola Lane, Suite I 19 Austin, Texas78723 
(512) 345-8401 • FAX 926-0940 

CCTV CATALOG $5.00 ·REFUND WIPURCHASE 

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 au types. 

SOFTWARE CITY 
9501 N. Rodney Parham Road 

Suite 120 
little Rock, AR 72207 

FaxjMsg (501) 223-9406 
VISA • M/C • DISCOVER 

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 

COOs OK. California residents add tax. 
Sony, no credit cards 

(All they "do" is increase the prices ... ) 

FREE 32 page 
special equipment catalog! 

VIKING INTERNATIONAL 
SINCE 1971 

150 Executive Parl< Blvd.I4600-N 
San CA94134 

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 -&· .. 
+$6.00 S&H (SC Residents 

Ch:: :::::. :axtoo VIllA 

~~-ASA 
PO Box 3461 $68.50 
Myrtle Beach, SC 29578 

1-BOG-722-2681 

Use your 30 pin SIMMs in your new oomputerl 
• Only $50 each - holds 8 30 pin SIMMs • 

1 n 

AlSO ~LABLE: DIP..SIMM, SIP-Sit.&l, SIMM-SIP, ZIP. 
SIMM, 2 Into 1 for n pin, bare stMM boonlo, Quonlfty 

DlocolrU. RAM"""'-" alrM- rot". 

Memory Conversion Products 
428 MN 9th Street ~ 
Corvallis, Oregon 97330-6133 MCP 
503 753-7918 
Fax-back: 503 758-5331 Modem: 503 757-2679 

EPROMSL~: 
27C256 8748 27C010 
27C512 87 49 27C020 

-2732A 87 41 27C040 
27128 8742 27C1024 
2764 8744 STATIC RAM 
2716 8751 6264 2016 
27C512-90 8759 62256 6116 

Flash EPROMS, CPUs, UARTs, PROMs & much mom ... 

MEMORY 
FOR ALL PCs & LASER PRINTERS 

SIMM & SIP MODULE, D-RAMS 
1 X36 & 32 44256 
2X36 & 32 1MEGX1 
4X36 & 32 41256 

BRB.I.DBO.I.IlDS 
Set of three sizes, 8xll , 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. 

1·800·811·117 c 
M.O.O. Corporation 

809 West Estes Ave. 
Schaumburg, IL 60193 

SECURITY SCREW REMOVAL BITS 

0000000 
The SUPER TORX Kit Includes: 

T·10, T-15, T-20 & T·25 
COMPLETE SET FOR .,....,... $19.60 

TOCOM 5503 Bit ......... $ 8.95 
TOCOM 5507 Bit ......... $19.95 
ZENITH PM/PZ-1 Bit. ..... $10.95 
JERROLDStarcom Bit ... $19.95 
PIONEER (Oval) Bit ...... $23.95 
OAK Sigma (Oval) Bit ..... $23.95 
*** Security Screws Available *** 

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 

FREE24 HOUR 
FAX BACK CATALOG 

MISCELLANEOUS EQUIPMENT 
• Lasers .. ...................... .. .... .. ...... .. ...... EXT 340 
• Tools Hand & Power ................... .. .. EXT 341 
• Manufacturing & Shop Equipment ... EXT 343 
• Construction & Trade Tools .. ........... EXT 344 

LAB & TEST EQUIPMENT 
• TEK Scopes ................ .. ...... .. ........... EXT 330 
• HP Test Equipment.. ........................ EXT 331 
• Other Test Equipment.. .................... EXT 332 
• Inspection Equipment .............. .. ...... EXT 333 
• Lab Equipment.. ...................... .. ....... EXT 335 
COBWEB CORNER .... .. ........ .. ...... .. ... EXT 380 
SPECIALS .............. ......... ... ............. .. . EXT 305 
ELECTRONIC COMPONENTS .. .. ..... EXT 381 
RBC6ive /nfonnation via FAX fl'llum: A) Have your fax 
number ready, B) Dia/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 MN 55344 

ruf ffiARYffiACa 
The New Realistic® 
PR0-2035 Scanner 

Rafl1elliaell 
PHONES 

Our 19th year of DISCOUNTS 
Toll Free 800-231-3680 

Mit on sale, we are cheaper" 
PR0-2035 List $449.99 

Our Delivered Price $385.00 
We discount everything in the RS catalog. 



1#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 CO­

ROMs $115, Timex Data-Link Watch Only 
$118, 4x CO-Rom w/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. 

• f1/? CJ f1 /) 1-800-870-1955/(919)870-1955 or 24-hr Fax:(919)870-5720 
Cl.- JUn Cquip11U!nl Corpora/ion One Year Warranty. 15 Day Money Back Guarantee. 

School purchase order accepted, net 30 days. Bids accepted. 
::bG.S:JAf< ofoJe&Lar Glclroni.c& Corp. Since 1979 3% discount for prepaid order, certified check or money order. E!;J 

3121 A Gl R 1 Rd RaJ • h NC 7 Quantity discount. FOB shipping point. - en oya ., eag , 2 612 Seeking regional distributorsltkakrs and OEM. • ' Iii - . , ' • 
~ ~ ·-~~~ 

BGC-8052 $979.00 It helps you learn the most powerful and popular intei80SI/80S2 Embedded 
MicrocontroUer in today's appliance control. Learning guide and experiment examples included. 
U-DBGR $1599.00 Univenal DebiJ!ll!erlin-eircuit Emulator for commonly used Microprocessors. such 
6502, Z80, MCS-48, MCS-SI, 8088, .. etc. Trace & debug program, EPROM programmer, DOS SheD. 
Can be opeBted With BGC-8088 or IBM PC/compabble. Speed up your development 
APEX-IE 8052$699.00 In-Circuit Emulation Systems for 80SI/80S2. It helpa you WJderstand micropro­
cessor based control CITCuit des'81'o troubleshooting, assembly language programming and debiJ!ll!ing. 
be OpeBied on BGC-8088 or IBM PC/compatible. Speed up your product design. 

CIC-100 $549.00 IBM PC/compatible UO control applications, learn As· 
sernbly, C, and BASIC programming languages, 8()().pin solderless bread­
board for CITCWt design andtest, UO drivers for controlling relay, step mo­
tor, LED, speaker, sensor, .. etc Experiment manual. Application control 
modules available, including step motor, matrix key-pad, lnlflic light, AID, 
DIA. FIV, VIF converters. sensors, etc. 
EDS-8809-J $589.00 IBM PC/compatible(add an adapter $99.00) and 

RS-232, UART, printer interface, two expansion slots! ±SV, BGC-8088 UO control applications include 24 experiments.'.such 
±12V SWitching power supply. user's gwde and expenrnent as stepper motor control and sunulation, digital clock, speaker controL dot matrix LED control , Matrix 
gwde! 20 UO control appticabons available, such as servo and keyboard, sign lights, 82SS polling handshakes, electnc piano, stop watch, .. more. 
steppmg motor. dol matnx display, DIA. AID, sensors, ··· EDS-8804 $239.00 AID and D/ A converter applications for BGC-8088 or IBM PC/compatible. 
:==~<?=EP(P)ROM programmer for BGC-8088 or EDS-8805 $479.00 Servo motor and stepper motor control for BGC-8088 or IBM 

. a few minutes. MOST UO APPLICATIONS FOR BGC-8088 CAN ALSO BE USED ON IBM 

ccurocy. 
(SxiO-EHI COWl!) 

t8o/utlon:100Hz (1()().34.99MHz); IKHz(JSMHz-IIOMHz). 
Output Range: -19dBu, -99dBu, I dB step 
lmpedenco: 50 Ohm VSWR 1.2. 

TV COLOR PATIERN GEN. 
CPG.IJ66A $159.95 
VHFNTSC; ~4. 
req.: 45.15. 115.25. 187.25 M~ • ............, 

Output: IOmV. ""•• • 
mpedence: 7S Ohm; '' •-11 lt • 

VIdeo Output: BNC,IV(>'p --••• "' #: 
SWRIRF POWER METER 

JIO $89.95 
4 FreqRangt: 1.8-ISOMHz. 

RF Powu: 0-4W/20W/200W 
SWR Measure. : 1.0- •. 4W min. 
Accurcy: So/.-10%; S0-239 plugs. 
Insortion Los..- 0 .3dB. 
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Carrier: 98MHz ±2MHz; 
Output: IOmV,lmV clO.lmV 
COMPOSITE SIGNALS: 
Pilot: 19KHz ±2Hz, 0.8Vrms 
INT. MODULATION: 400KHz, 
I KHz± I%, I Vrms, distortion < .S%;L-R Seperatlan: >SOdB. 
EXT. MODULATION:Freq.: SQHz.JSKHz 
L-R Seperallon: >4Sd8 100Hz-3KHz; >3Sd8 SOHz-ISKHz.. 

AC MILLIVOLT METER 

simultaneous measurement. 

MV-JIOOA $159.95 wide band 
SHz-IMHz; 3 scales, mV, dB, .ldllm; 
300~<V-IOOV m 12 ranges. IO~<V 
resolution; -70--40dB in 12 ranges, 
OdB=!Vrms, OdBm=0.75SV); ±3% 
accuracy; Input irnpedence IOMC; 
Noise <2%. 
MV-JlOIB SJ09.95 dual channels, 

GRID DIP METER 

SE-6 I 00 $134.95 
TRACER: Gam Max. 60dB 
Attmualion: 0!20140160dB 
lnputlmped.: IOOKOhm 
O.llputlmped.: 6000hm; 
Speokr: 8 Ohm. 
INJECTOR: Freq.: I KHz 

Squarewave; Output uVfll: Continuously variable 0 • 4.SVp-p. 

AUTO. CAPACITANCE METER 
CMJJOOA SIJ9.00 10 ranges, 99.9pF -99.9mF, fully automatic. 
Rtsolution: O.lpF lowest, 
0.1% full scale. 
Accuracy: 
O.S% of full scale± I digit to 99.9,.F, 
1% of full scale±ldigitto 99.9,.F. 
Display: 3 digit LED. 
Unitlndrcator: pF. nF, ,.F. mF. Ovenange indicator. 

WOW-FLUTIER METER 
WF-JIOJ $699.95 
Freq. Range: 3KHz± tO% 
JISICCIR; 3.1SKHz±IO% DIN. 
Rang<: 0.031.1/.313% full scale. 
Accuracy. *S%. 
WF-JI05A $799.95, digital; 
Function: LINIWOW/Flutter/WTD. 
Frtq Cntr: IOHz·9.99MHz. 
Indication: CCIRIDIN/JIS. 

Write In 117 on R .. der Service C•rd. 

SOLDERING STATIONS. Weller: MC5000 
$350 new; EC2001 ESD $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. 

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 5mA. 
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 
LEOs) 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. 



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, 
alerts, safety net, bike paal, a-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 w/table, 
mic, external speaker, DC/AC cables. 
Excellent cond., $325. Skip, 810-463-8639. 

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. 

ll"""tt.·~· •••• 
The Pocket Pro 

.,._..Eie~tre11l~s l•lfentatl81tnl 

COMPUTER PARTS 
MEMORY UPGRADES 

1Mx9-70 (3-chip) SIMM ..... .. ........... $38 HP lVIII 
1 Mx9-70 SIMM ........................ ....... $38 2 MEG RAM CARD .......... .. $791$95 
4Mx9-70 SIMM .. ... ........................ $125 PANASONIC 4410/4420 
1 Mx36-70 72-pin SIMM (4MB) ..... $157 2 MEG CARD ......... .. ... ...... .. $951$99 
1Mx1-70 DRAM ............... ... ....•.... $4.90 
256Kx4-70 DRAM ........................ $5.25 
1 Mx4-70 ZIP DRAM ... .............. .. ... . $22 

NEW ITEM 
256Kx16 ZIP (CAS/WE) 
FOR VIDEO UPGRADE ... .............. $39 

PANASONIC/CITIZEN 
32K BUFFER ............ . $10.501$19.50 

14.4 FAX MODEM .................... ..... .. $98 
PB-10 EPROM 

PROGRAMMER .......... .. .......... . $135 
SERIAL CARD 

W/16550 UART ... ........... .... ... . $27.50 

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 & 

VO CARD W/16550 UART ... .. .... .. ... . $34 
SUPER IDE VO W/1 6550 ........ ........ $59 

(Packard Bell, Genoa, All, and others) Serial Eproms. Only $129.95 
CPU COOLING FAN .......... .. .. ...... $9.50 

OTHER CHIPS 
PROCESSORS & 

MATH-CO Mac EZ Programmer 
386DX-16 INTEL ................ ....... $19.50 
486DX-33/DX2-66 INTEL. ... $119/$185 
486DX2 OVERDRIVE INTEL. ...... $195 
80387SX-25/SX-33 ......................... $45 

16550AFN UART W/FIFO .............. $12 
32Kx8-20ns CACHE SRAM ........ $5.25 
27128A-2 EPROM ....................... $3.50 

The Only Eprom programmer made for Macintosh. The 
software has 1 5 functions including File Editing with a 32-
Pin socket supports (E)Eprom, (27/28(C)XXX) and Dallas 

27C256-150 EPROM ................... $3.95 
27C512-150 EPROM ........ ........... $4.95 80387DX-33/DX-40 ........... ............. $49 Ram from 16K - 4Megabit. Only $299.95 

• OTHER PARTS AVAILABLE, CALL FOR QUOTE • VOLUME DISCOUNTS OFFERED 
• PRICES SUBJECT TO CHANGE WITHOUT NOTICE • TERMS: COD (CASH), VISAIMC 

• MINIMUM ORDER: $20 • FREIGHT: $5.00 MIN. lntronics, Inc. 
Box 13723 LA PAZ ELECTRONICS INT'L 

P.O. Box 261095, San Diego, CA 92196 
TEL(800)586-4199 FAX(619)586-1482 

Edwardsville, KS 66113 
Tel. (913) 422-2094 

Add $4.50 COD 
Add $4.00 Shipping 
Visa I Master Charge Fax (913) 441-1623 

Write In 116 on Reader Servlca Card. 

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. 

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 318~' 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. 

• CABLE DEVICES • 

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. 

100% DIGITAL TRI·MDDE PANS 

• No Tuning 
• Works Everywhere 

It's All We 
Carry- But 

They're 
THE BEST!!! 

10-19 $50 ea. 
20 - 49 = $45 ea. 
50 - 99 = $40 ea. 
100 + $35 ea. 

• Replaces TNT, TVT, 

STEALTH, etc. 

DEALERS CALL: 1·800·676·8131 
Write In 115 on Reeder Service Card. 

(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 sample/info call, 1-800-453-2717. 

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. 

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. 

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. 

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. 

AID 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. 

127 THERMOCOUPLES 

0 
PELTIER JUNCTIONS 

The peltler junotloR II • toll4-
ttate thermovoltaie 4evlu. 

Curre11t •tplie4 to the 4evlu will 
pro~uoe eat u 0111 si~e of the 

~evit~ ~~~~ • eol4 surfm o• the 
othr si4e. Water tlue4 •• t~e 0 

eutfue will ftme er ~•II 
llle~erullnt •• t•lulty tf 
•ttll•lll felt•!•• 14eal for 

applleatlont from 3-12 VDC -- 5ra• 1 •attery 
1114 let your im•!illatlo• ru11 wil41 
DOCUMENTATION INCLUDEDIII 

S11all Peltier Junetltn $20.00 
(approximately 1.17''xl.l7''x.l2") 

ur1• Peltl1r Junatl•• $29.50 

gatB ?.' 
ELECTRONICS, IN!~ 

8123 PAGE BLVD • ST. LOUIS, MO 63130 

(314)427-6116 
9222 CHESAPEAKE DR. • SAN DIEGO, CA 92123 

(619)279-6802 
2525 FEDERAL BLVD. • DENVER, CO 80211 

(303)458~ 
MAIL ORDERS CALL TOLL-FREE 

1-600-669~810 

FAX ORDERS (314)427-3147 

ELECTRON/CALLY SPEAKING, 
GA TEWA rs GOT IT I 

Passive Infra-red Talking Motion 
Detector Ill $27.50 

"Stov out of that refrigerator t•. "Wot:ch 
your stept• ... The possibilities are mind­

boggling .with this talking motion 
detector. You ~ Into It to record 

your message (upto 12 seconds long). 
turn the unit on, and Instantly your voice 
(or y_our mother-In-lows) reminds anyone 

In the vlclnlb,J that ~ were ~1'19 
them. Message can be chanQOO witt\ 

the flip of a switch. Uses 4 Affbotterles 
(nat lnduded). or on external power 

source (built-in jack). ~ be 
used Independently (80 db ~ 
output) or with on amplified 
speaker to blast your mes-
5990 throu~t the house. 

'- f\)prox 4 "X 3-112'"x 1-112". 
(approxiMitaly I.S6"xi.S6"x.IS") 

~~~~~~~~~~~~~~~~~ ·------------------------· ....: BIG BROTHER IS WATCHING mf7 I 
r ~ MW LASER , Yoo've probably wished for a dosed drruit camera/monitor system for yoor home Wl6::: 
I (C 5 W ) (l)t MODULE I or business, but tho9e cost bi~ bucks! Well, once again, Gateway comes to the - . 

I ~A~ E R $ ~ ~. 00 I resruel We've !:lOt a 9" SJOiid state video monitor with black and white camera and 1 0' interconnecti~ 
_ ----- _ cable. Runs on 115 V/l.C. There is a microphone in the camera for one-way audio monitori~. andyoo 

I I can make cable runs up to 300 ft with twisted 3-pair wire. Requires 6 COfl<tJctor roond telephone cable 
and RJ-12 ~lar plugs. Why so cheap? The snplus mar1cet is an amazi~ place! We hool( 'em up, 

1 MiNi ~ MW visiblE lAsER ModulE 1 make sure they get a pictvre from the camera to the monitor,(that's CJJality control!) and sell them to yoo at 
WAVElENGTh 6 }0 ~ 680 NM. such-a-deal prices. Great for ATVers, business monitori~. and 1-spy surveillence. 

I }/4" X 112" COMplaE UNiT hMA builr~iN I approx. dimensions :camera2·1/2"x4-1/4'x8" monitor8·1/2"x8·1/2"x9-3/8" 

I po\VER SUP.P!Y ANd I ("mailorder rustomers please includeS 15.00 per system for shippi~ 6 hancling) 
AN AdjuSTAblE culMiNATiNG lENs. D 

1 OpERATES ON } vobs OC (A pAiR of M OR 1 VIDEO SYSTEM we s1so.oo VIDEO SYSTEM• s 125.00 
AAA MTTERiES wonk C[REAT) (same as above, but monitor features a indudes camera, lens, 9' video monitor, 1 0' I WARNING: AVOID DIRECl EYE I 4-way switchi~ option 90 you can add cable, l ·way paging. System operates on 

L. CONTACT .J upto 3 additional cameras) 115 VAC. !ndudesa 2-wayswitchi~ 
I I option 90 you can add an extra camera. 

® 
Silver Conductive Grease! ooo- ~:::=:==:::=:;:::;::::::::::::=:::::=:::=====::~~====?=~~~~==~ 

A new product in the circuitworks ADDmONAL CAMERA• S1 00.00 (for use with above systems) 
line, you get electrical and thermal ADJUSTABLE ADDmONAL MONITOR" $75.00 (for use with above systems) 

conductivity with superior lubrication CAMERA 2.wAY INTERCOM ACCESSORY" -= CCTV CAMERA LENS 
properties and protection from MOUNT s1 o.oo 1111..""" ~ C·MCXJNT 

moisture, corrosion and other environmental ACCESSORY" (for uge with above systems . 11!. ~<!!!I' VIDEO CAMERA LENS 
hazards. Advanced silicon lubricants are 1 0.00 recJJires one per camera) 16mm F1.4 S12.00 

I 
I compatible with metal, rubber and plastic. Comes (for use with ~ 

in a convenient no-mess syringe for easy camera from ....,.THERPROOF HOUSING ·~s oo 1 
dispensing. Applications include static discharge, abovccrve systems or) CCTV CIIIMFII houtl;;.":om treet with theM IYIWIM 1"';;d., for outdoor uMI I 
thermal transfer and grounding in gears, electrical any camera 

contacts, breakers, 0-rings, splines, screw 
actuators, ball and roller bearings and a wide *mailorder customers add $15.00 shipping and handling for each system or extra monitor or extra I 

variety of electromechanical assemblies. $11 .95 camera. Shipping/handling on other items is $4.25 for the first item, $0.50 for each additional I 
item. These units are 'factOIY refurbished' Dual Axis Joystick 111-_______________________ il 

6 
With 10K Potentiometer! A':J!JI~ REV;R.B I I s_oUNO K!"f . ~~~ 

Joystick features spring return to An impressive au<io effects kit that really has to be heard to be !IP.P"edaled. The surroond ~ converts 
center. Size is approximately stereo or mono audio signals into 3-dimensional sound. The reveib effects portion is great for producting the 

reverb soond that evefY!:i9di loves. Add the reverb to yoor voice on the te!epllone (what will gran<ina lh1nk?!l, 
2-3/4"x2-3/4"x3-1 IZ'. These high Go crazy on the office PA ~tern %ven'l yoo always wanted to let loose with a resoon<ing "waahaahaahaar 

reliability units are great for robotics throughOut the buildirlQ?!) ctwious , the possibilities are endless. Adiustable controls for vOlume, delay rate, 
and expen·mentersl $12_50 decay lime, and reve 0-Jralion. Powered by a standard !N battery (not included.) 

Optional matching case $14.95 
THE FINE PAINT : PRICES SUBJECT TO_~~ WITHOOT NOTICE • GAT aLlAY IS~~ AESPONSIBlE Fal PAINT!~.~ • MAS..!_~, VI.S!l.~~ 

DISCOYEA ACCEPTED • YES. WE'LL TAKE YCUI CHECK - S0f¥1Y. NO C.O.D.s • S 10 MEACHfi\IDISE MINWI..M ON IML OADEAS • SU'PI.Y Of scw.E ITEMS IS 
LIMITED • PAICES DO NOT INCWDE SHIPPING • I.PS GACJl.NO SHPPINGIHANOUNG WITHIN lHE CONTINENTAL U.S. (ITEMS AEQU1A1NG AODITlONAl 

FMOlJIITS ME NOTED) ... S4.25 FallHE fiRST ITEM. SO.SO Fal EACH AOOITlONAl iTEM. AESTOCKING ClflAGE WW BE ASSESSED ON AET\.fWED ITEMS. 

ultra low-profilecamera 
wit~ pinhole Jensl 

$175.00 
Fa- the super-spy In all cl us, 
here's the latest In little CCO 
cameras. It Is about 112" thick and about one 

squa-e Inch (like those little crackers that a-e good 
for you!) It can be housed In almost anything d.le 

to It's small size. Requires 12 VDC and a little 
Imagination. This camera Is a tiny 1.3"xl .3"x 0.6', 
feobJres 0 pinhole lense, a 0.41ux 1/3 ceo sensa-, 
380 lines cl resolution, and electronic shutter time 
c/1/1 00,000 sec. Whether you're spying an your 
mother-In-law a- navigating your AC ca-. this Is the 

ultimate In miniature SU!Velllance. 
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rCOLOfl c~~:~!= W~59 00 '"' / UlTRA MINIATURE CAMERA'\ 
. $149.50 

Soy Cheese! A geot camera In a spy-O'azy size. 
The perfect camera for security applications, AC 

viewing, and all kinds cl other projects. The 
picture quality Is rema-kable and the compact 
size will amaze you! The processa board Is 

only about 2.S"x 2.5"x 0. 75" and the ccd board 
measures apprarlmately l.S'xl.4'x1 '. The 

camera feob.Jres a 1 13 ccd sensa-, 330 lines cl 
resolution, with a shutter speed cl 
F2.8 . Complete with a wide angle 

lens, this unit Is geot for video 
canrerenclng, video surveillance, video 
telephone, and all kinds cl experlmen-

\.. tal uses! Camera reoulres 1"2 VDC. 

This camera Is a tiny 1.2S'xl.2S'xl", 
matures a 3.6mm wide 
angle lense, a 113 ceo 

sensa- 380 lines cl 
resolution, and electronic 

shutter time c/1/60 • 11100,000 sec. 
Thanks to the small size, It can be 

housed In olmast anythlngl Imagine, a 
camereo hidden to look like o smoke 
alarm, woll clock, a- household lamp. 

Ideal for robotics, radio controlled 
vehicles, and many other applications. 

'- Requires 12 VDC. _; 

Write In 113 on R81der Service Card. 

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. 

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, 
Vancouver, WA 98682. 206-896-8856, 
800-346-6667. 

PLEASE HELP clean out my basement. 
I've got more ICs than I'll ever use. Z80 
video RAMs, dynamic RAMs, static 
RAMs, FIFOs, PROMs, and EPROMs. 
SASE for list. Don Novy, 1901 Cree­
kwood, Fort Collins, CO 80525. 

NI-CAD BATTERY charger, 12VDC with 
cigarette lighter plug or solar powered 
models. Write for details. JJ Design 
Service, PO Box 525, Highland, IL 62249. 

VACUUM TUBES for sale approx. 1500 
pes. Most new in boxes, exp. 6AN4 = 193 
pes. 6A V6 = 193 pes. EC86 =50 pes. 
6SJ7 = 78 pes. 5V4 = 25 pes. OA3 = 36 
pes. etc. For list call 216-854-4994 before 
10pm eastern. 

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

KINGSLEY WIRE stamp machines, digi­
tal pressure gauges, Setra 370 IFA 401 L, 
402AP, 600A, RD300, 120043, etc. Auto 
pilot test equip. Jet, JT-1, FC110. Buy, 
sell, trade. 813-575-0138 P/F. 

ELECTRON TUBES wanted. Cash for all 
types. Daily Electronics, Suite B-6, 10914 
NE 39th St., Vancouver, WA 98682. 206· 
896-8856, 800-346-6667. 

WANTED: BURROUGH'S self scan dis· 
plays. Please call. Rondo Electronics, 
609-397-8899. 

RADAR SETS wanted. Civilian, military, 
WWII to 1965 parts, manuals, working or 
not. SHF, Box 10215, Pittsburgh, PA 
15232·0215. 

WANTED: BUY & SELL all types of 
electron tubes. Harold Brarnstedt, C&N 
Electronics, 6104 Egg Lake Rd., Hugo, 
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-
0800, 513-779-3931 (voice). 

UNITEK WELDERS wanted for cash. Par­
allel heads and power supplies. Call 
608-643-5434, FAX: 608-643-4439. 

WESTERN ELECTRIC audio equipment 
wanted. 1927-1960'5. 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:J FOR HANDHELD RADIOS: 
I COM YAESU MOTOROLA 

KENWOOD AU NCO G.E. 

~NIC ~~ AND MANY OTHER RADIOS 

L MR. BRAND NAM ES: 

-c!~RD SAN YO VARTA SAFT 
PANASONIC DURACELL AND 

GATES YUASA MANY MORE! _ .. 
BATIERIES FOR ALL YOUR POWER REQUIREMENTS!! ! PLEASE CALL OR 

MR. FAX FOR FAST SERVICE. WE STOCK THE MOST COMPLETE INDUSTRIAL & r MICRO 
CONSUMER BATIERY SELECTION IN THE INDUSTRY!! 

E.H. YOST & CO. 
-" 2211 -D PARVIEW RD., MIDDLETON, WI 53562 • PHONE: 608·831·3443 • FAX 608·831·1082 I 

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. 

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 . 

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

WANTED: TUBE Hi-Fi & Commercial 
equipment & speakers & horns, tubes. 
Altec, RCA, Fisher, Scott, Tannoy Dyna 
Co., Marantz, Heath, Eico, Craftsman, 
Brook, Mcintosh, 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 to 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 2465AIB. Also, 
test equipment service manuals needed. 
Pepper Systems: 214-353-0257; 214-902-
9511 Fax. 

AVIONICS MAINT. manuals. Colli ns, 
King, Narco, Cessna, RCA, etc. Collins 
Prol ine Red Band, any cond it ion, any 
type, control heads, King, Coll ins, Ga­
bles, Sperry, Radar, any. 813-575-0138 
P/F. 

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 Ph ilip, 
408-244-0728. 

WANTED OLD spark gap diathermy ma­
chines, books, literature, violet ray appa­
ratus also. Hank Andreoni, C/0 250-D S. 
Lyon Ave., Hemet, CA 92543. 

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, induct ive, 
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 
XT1 085, XT1140, XT2190, Seagate ST 125, 
ST 138, ST 251, ST 1110, Toshiba 
MK134FA, NEG D3142. Call 714-542-1037 
or FAX 714-835-1575. 

WANT TO buy electronic inventory, 
equipment, fi xtures, or entire company. 
Anything considered . ISE, Ph: 210-350-
5555, FAX: 21 0-350-5574. 

o"t;;SAL~ o 
~ ~ 
~ MIN/MlJM ORDER ~ 

$250 

W~~~ 
BRAND NEW/ 

5 YR. WARRANTY 
PARENTAL CONTROL 
FAVORITE CHANNEL 

LAST CHANNEL RECALL 

-

fACTORY REfulalltED 

$49 20LOT 

REGAL 
83 CHANNB. P/C 

F.C. MEMORY 
2 YR. WARRANTY 

$35 20 LOT 
DRX-3-105 • FULLY REFURBISHED • 1 YEAR WARRANTY 

WITH REMOTE 

ALL ONE YEAR WARRANTY. PANS . ALL FACTORY NEW 

DIGITAL TRI-BI GOLD 
STEALTH 

SA-3 
8580 COMPATIBLE 

PIONEER FULLY AUTOMATIC 
(Latest Version) 

5+ 10+ 20+ 

$55 $45 $39 
$55 $49 $45 

$49 $45 $39 
$79 $75 $65 
$89 $75 $69 

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/ 

Member of National Consumer Cable Association 
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• 1 OOs of satisfied 
customers 

• Warranty & Service 
Plan Protection 

• Same-day Service -
FREE insured UPS 

return 

PRO BC 
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 

C~I3L~ ·TV 
~()Tl:ll t=ILT~l?~ 
e FOR ELIMINATING RF INTERFERENCE 

e FOR BLOCKING UNWANTED CHANNELS 

o AVAILABLE FOR VHF CHANNELS 
liJ THRU 36 AND 95 THRU 99 

o PRICING AS LOW AS $12 EACH 

Call or write for a 
FREE brochure todayl 

P.O. BOX 94917 
LAS VEGAS, NV 89193 

1-800-535-STAR 
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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 P/F. 

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. 

JENSEN SPEAKERS WANTED 10" or 
12", blown or ripped cones OK. Alex, 
61()..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, LEOs, CIRCUIT BOARDS, DIODES 
AND TRANSISTORS. CALL ACTIVE Ml· 
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. I pay cash or trade 
for all types of transmitting or special 
purpose tubes. Mike Forman, 1472 
MacArthur Blvd., Oakland, CA 94602. 
51()..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, 
1-800-70()-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. 

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 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. 

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. 1-80Q.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 lOTH 



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. TEl/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: Prograr:nming 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 or6906, 
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 5114 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· 
lNG, 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/MG. 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. 

r·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· 
i GORDON WEST i 
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I 
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Ham/Commercial Code Course 
10 wpiD through 30 wpiD, 

6 long-play stereo code cassettes 
~Prepare for amateur radio Extra 20 wpm code test. 
i1' Pass commerciall6 wpm, 20 wpm, and 25 wpm code tests. 
~Earn both licenses with one code course from "Gordo." 

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. 

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 
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L . ...J 
2414 College Drive, Costa Mesa, CA 92626 
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U rough his many years, he had 

.
ccum··.· ... · ... ulated a .... vas· .. tam .. ount of kp<;~Wledge anq wisdom, and 

his farrie spread far arid wide. People 
would come from miles around for 
help and advice with their amplifier · 

..... problems, even paying him hand* 
+ ,omety for a few ofhis handwritten 

notes and diagrafi!S. 
This made Mr. S feel very good. 

It made him feel~$ 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. 
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·· 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 hand~me 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 

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 

with colorful capacitors and resistors. 
The wiring was neatly bundled and 
routed here and there with graceful 
bends and turns. 

a far away land, 
n. This old man 
designing and 

lifiers. His name 
Mr. S. 

Now came the moment of truth! 
Mr. S carefully connected his expen­
sive speakers and CD player to the 
amplifier and then turned 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 

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 

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 tum, 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 
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•Impossible• be said. .,. •··heard· it 
qrs}' 

. an intermit~ 
connected the 

heard the hum 
to the bench -
Qn for several 
almost by accl­

R~ touched 
tellninal. To the 

ent of Mr, S, there on the 
dScope' ~ - the elusive 

60 Hz wave:fom1. "Impossible," · he 
;'again said. Keep in mind that: :this ter­
minal was directly wired to the HQG 
point wtth an eight-inch length of 
~14 gauge wire. It went nowhere 
else. 

'"' Mr. S was baffled.- One part of 
his brain asked the other part of hls 
braiD this question: How can one end 
Qf this wire have 200 millivolts of · 
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Stepper Motor Controller Kit 

1Im kit allows you to adjust the speed and a•edion 
of a stepper motor. You con move the motor in one 
step increments or rotate it at a wnstont speed. 
Visual indicators show the sequence of motion. 
Includes stepper motor, pc board, ports and instruc­
tions. (12vdc power source not included.! 

CAT#SMK-1 $25.00 each 

Camcorder Video Tape 
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H1·8 120 MINUTE TAPE (used) 
They were recorded on once and played only a 
lew times. Mode by a major brand nome manu· 
locturer. Professional series metal topes. 
l111ludes plastic jewel box. 
CAT#CG-1 $3.00 each 
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.itjqjmd ti)e other end hem 
examln«1 the wire closely, 

lOQklng~or~ like a short cir­
cuit to the chasSiS or to some compo­
nent, but. fpund: nothing. He did 
notice, however, 'that the wire was 
routed very do$e - almost Ullder the 
power· ~ormeft Theft it ··l)if hij) 
like a bolt out of the blu~ He r~ar 
that the magnetic wcore' '5f, th~~:~tra 
former was inducing the n intQ 
the wire, and insertlng it · the 
HQG point and the Jnsulat side 
speaker termJnal.l'his 
why the output point o 
was ~cl~," and .. ~~ the speaker was 
receiving the noise. 

To make a long story short, Mr. 
S simply r~routed the wire and the 
noise vorushed into thin air. The mys~ 
tery ~ been solved! 

Mr. S began making excuses for 
.• t~ted to~. wiring error. He 
felt that if he had used a better trans­
former•- one that would not have 
tadlatcid sh much magnetic field -
the pr,:oblem ~ould not have 

,~. :t, . ·:>i.·?~;:,;;; -:~(:~i~::::;-;:; ........... :;::}::;:::*· 

was quite 
happy That he had cqrrected the 
problem, but felt badly that .it .. had 
taken him so long to find the source 
8fit. After all, h~. could the "king of 
Hfe aJnpUfier dtisigners" get so 
spnnped and frustrated over a simple 
bUm problem? After thinking about it 
for a long time, Mr. S conceded that 
he was not as great an engineer as he 
had imagined. He realized that a per­
§Qn, no matter how knowledgeable, 
can always learn something new and 
beneficial. 

About this time the phone rang. 
Mr. M \WS inquiring about h~ new 
super amplifier. Mr. s said it was 
ready and could ~ pi~ up right 
away. Mr~ M picked', ituptf~uated it, 
and was very with its perfor-
mance/,,. He then· M¥: S a hand-
some reward for work, and they 
both lived happily ever after. 

.,..,., HAVE A HUM FREE DAY 
*** NV 

::tt¥J~1::~:H· 
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EPROM PROGRAMMER STAND ALONE OR PC BASED SYSTEMS- STARTING AT 499.00 
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JM ELECTRONICS 
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1he Iilier Ct~mpaniJ, Jnc. 
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 (Sam 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 
1 pc @ 16.00 5pcs @ 14.00ea 

lOpes or more call 

NEW G & S Series Pos. Filter's 
1 pc @ 30.00 5pcs @ 28.00ea 

1 Opes or more call 

An)'me impl~ng !bert of service will he denied il88istance. 
We Do Not Sell Data Blockers!! Give our 800 line a HOWL for 

the best Positive Filters and 
SERVICE ...... 

Computer 
Viruses 

and Hackint;~ 
Get The Collection, an incomparable CD-RO'I with over 
5000 computer' iruscs, trojans, "orms, mutation cn~im·s and 
\irus creation tooll~its, and on-r 75 me~abytl'S ofte\t fill'S about 
'irusl'S and hac kin~.\' our om·-stop source for first-hand infor­
mation about \'iruses that you can't ~l't anywhcn· else! 
$99.95+7.00 shipping. (Sent via Airborne expn.•ss.) 

The J 'irll.'i Creation Lab.\· is an c\trcmcly· saucy and irrn­
erent look at hoth computer \'irus writers and anti-,·irus dncl­
opl·rs hy insider George Smith. Smith, a journalist who ran an 
under~round BBS for sneral years tells it all. If you want to 
know who t hl' 'irus \HitlTS arc, or if your anti-\'irus dl'\ doper 
is in league with them, this is the hook to get! 176 pagl'S, 
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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WE BUY NEW OR USED CABLE EQUIPMENT!! 

* * 
• ANY QUANTITY 

• WORKING OR NOT 

• IMMEDIATE CASH AVAILABLE 

(702) 262-9278 

Write In 106 on Reeder Service Card. 

1#190 BUSINESS OPPORTUNITIES cont. 

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. 

$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 
th is knowledge. Complete . info with 
photo $35 to: Jim Sciuto, Box 128, Me­
thuen, MA 01844. 

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
chan ical/opto/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 
HC05xx, 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, Ml 
313-878-3355. 

PCB DESIGN CAD generated sche· 
matic, artwork, SS, OS, 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 & microprocesso 
software & hardware. Program in C 
BASIC, FORTH, FORTRAN, etc. Desig 
interfaces to telephones, lights, alarms! 
relays, motors, etc. 212-479-7805. . 

CBTV REPAIR: We specialize in all cabl~ 
TV converters; as low as: $19. Give us a 
call: 405-634-3338. 

ATTENTION: PRODUCT DEVELOPERS 
Turn your ideas into reality. lnnovativ 
offers complete electronics engineerin 
services. We specialize in microcontrol 
ler hardware/software including the Pi 
16c5x. 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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How ultrasonic power can safely deter 
unwelcome animals from your yard .. . 
Yard Gard creates a wall of silent noise that drives away annoying 
dogsf cats and many wild animals without harming them. 

by Charles Anton 

Be honest. Even if you're an animal 
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 

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 
Yard Gard. It uses high 
frequency sound waves 
to force unwanted ani­
mals to leave the area. 

Yard Gard elimi­
nates the need for 
repellents, trapping or 
physical attacks. Pests 
learn to avoid the areas 
Yard Gard protects. 
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Cruelty-free pest control 
that works ••• 

I n the past, people relied on poisons or 
violent means to get rid of unwanted 

animal pests. Recent environmental 
awareness has increased 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 
Gard deters 
pests with 
sound so it 
causes no 
damage to the 
environment. 

Non-toxic. Chemicals used to 
eliminate pests can be dangerous to 
humans or neighborhood pets. Yard 
Gard poses no health risk when used 
as direct{!d. 

sounds so unpleasant 
that they flee. 
Why it w orks . 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 1m­
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. 

.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 
average city lot. 
Additional units can 
be added to especial­
ly large yards. 

Keep the birds. 

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? 

Do neighborhood 
cats think your gar­
den is a litter box? 

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. 

Yard Gard ............. ....... .................. $99 $12 S&H 

Please mention promotional code 502-NV-1111 . 

For fastest service call toll-free 24 hours a day 

8 9 -2966 
il II ~ Ill 

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 Waterfo rd Lake Drive Suite 106 
Midlothian, Vi rginia 23113 
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PRINT 
T-SHIRTS 
FOR FUN 
OR PROFIT! 
With your computer! 

FAST, EASY with 
Heat Transfer Printer Ribbons! 

I. Put Ribbon Into your printer. 
2. Print message or des'SJ1 onto regular paper but print it in a 

mirror image. {Print Shop and other programs have this 
capability.) 

3. Place paper lace down on T-shirt and Iron the back of paper 
to transfer the image. 

Available in red, green, blue, or black at $10.95 each for 
the following printers (specify make and colors wanted}. 
Panasonic 1080/1180/1090/1190/1123/1124; IBM 
Proprinter; Epson MX!FX!RX 80/85/86ellJ<800/ 
LQ500/LQ510/LQ570/L1000; Star NX/NL/ NP10; 
Seikosha SPB00/1000, Tandy DMP130; Apple 
lrnagewriter, Otizen 120D/ 180D/ GSX140; Okidata 
182!192/320. 

$11.95 each for Epson MX/FX-100/286e, LQlOOO/ 
1050, LQ2500/ 2550/EX800/ 1000/LQ860, AP3250/ 
LQlOO 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 lmagewriter U, 
$12.95; Star NX1000 $14.95; Star NX1020 $23.95; 
Star NX2420 $23.95; Star NX2450 $23.95; Otizen 
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 colon to the computerized design or use alone. 
Set/5 Colon (red, orange, yellow, green, blue) wide p20S 
$15.00, narrow perts $14.00. 

HARD-TO-GET 
~PRINTER 
~RIBBONS 

Gorilla Banana, Commodore 1525 $8.00; Adam 
Coleco $12.00; TI-850/855 $6.00; Centronics 700 
Zip Pack $5.00; C. ltoh Prowriter Jr. , Riteman 
C+/F+ $6.00; Riteman Jnforunner $8.00; 
Commodore MPS-801 $5.00; MPS 803 $5.00; 
Decwriter l.A30/36 $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. 
Ouer 200 different ribbons In stock. All ribbons. new, notre­
lnked. Fully guaranteed. Order directly or send SASE for 
complete lbt. 

Add $2.00 per order shipping. California residents add 7.75% sales 
tax. On ribbon onlers"""' $30.00 dEduct 10% dlsoount. 

Write In 100 on Reeder Service Card. 

Laser Pointer 
only $49.95 

Metrologic's pen-sized 
laser pointer is the perfect 
tool for business presen­

tations or educational 
experiments. 

(AAA batteries included). 
• Laser education kit for 

$20.00. 

Call now to order! 
Add $5.50 shipping plus state 

sales tax (NJ, CA, TX, GA, & IL) 

1-800-ID-METRO 
Metrologic Instruments, Inc. 
Coles Rd. at Rte. 42, Blackwood, NJ 08012 

Write In 101 on Reeder Service Card. 

Add FIREPOWER to anything! 
AMAZING NEW ELECTRONIC GUN 

has only one moving part - the projectile! 
Imagine the possibilities! 

@ ........ ~ This simple, silent, and Inexpen­
sive IJroject IHI8S parts mostly avail­
able from Radio Shack and can be 
buiH in as little as 30 minutes. The 
same principles can be ll88d to 
build a silent weapon with deadlv 

•·'~: . force! Completeplanson.ly$15.00 
~'· . .,.. ... . -~~ ($20.00 Canada and MeXICO). 
-· . ···- OrdertGGUN . .-::-7 • HoopsWare 

P.O. Box 3079, Dept. NV 
Send orders with check or M.O. to: Sparks, NV 89432-3079 

VISA & MC Accepted or Call (702) 322-6875 

AI C t II Ch. Home Automation and 3-D Stereogram Generator arm on ro er 1p . Secunty System for 3-D Mosa1cs 
Amazing new part handles 
up to 4 zones plus 1 Panic/ 
24hr input, Adjustable En­
try, Exit, and Alarm Delays. 
Very low power operatton 
and requires few external 
parts for a complete alarm 
system. Chip and applica­
tionnoteonly$15.00($20.00 
Canada and Mexico). 
Order#ACPIC. 

The inexpensive but powerful home 
automation system you can build 
yourself. Uses an inexpensive PC/ 
AT compatible to SENSE events and 
then control lights, appliances, heat­
ing/AC, sprinklers and morel Inter­
faces to common X10 modules and 
has Relay closures too. Most parts 
available at Radio Shack. Ptans and 
soltwareonly$20.00($25.00Canada 
and Mexico). Order #lNTROL 1. 
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You've seen them In shopping malls and 
novelty etores, groupe ol people huddled 
around a picture which looks like a mosaic 
pattern ol dots I Yet if you at are at these 
patterns in the right way, a dramatic 3-0 
picture comes to life. This amazing program 
lets you create and print these patterns 
yourself with your PC computer! The possi­
bilities are endle&S and you could make 
some money tool Software only$20.00 
($25.00 Canada and Mexico) Order# HW30 

Write In 103 on Reeder Service Card. 

Write in 102 on Reader Service Card. 

l#200 REPAIRS - SERVICES cont. 

PRODUCT/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. 
Amherst, Satellite Beach, FL 32937. 407-
773-5633. 

(E)EPROM PROGRAMMING done quick· 
ly and economically. One day turn 
around typical. Simple copy $2.50 per 
device. Also prototyping, design, and 
consulting services available. Calt or 
send SASE to Luzer Electronics, 4023 
North Bayberry, Wichita, KS 67226. 316-
687-4759. 

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 lie or lie $49. llgs 
$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, 
68HC08, 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. 

GAUMICROCONTROLLER 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, NO 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 flies 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. 



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. 

Walter 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 $1 0.00. Put the line 
analyzer on the printer and perform 
the self-test. 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 COs, the 
CD/A 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 CO/A that does not 
need to be "imaged." It will do audio and 
computer (ISO 9660) COs, 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 

'Vl ~ 
STAR 6- DPV-5XXX (Compatible) 

1 Pc 
19.95 
29.95 
29.95 
29.95 
39.95 
39.95 
39.95 
19.95 
19.95 
19.95 
19.95 
39.95 
49.95 

STAR 7- DPV-7XXX (Compatible) 
STAR 7- DPBB-7XXX (Compatible) 
SA 8550 (Compatible) 
SA 8570 (Compatible) 
SA 8580 (Compatible) 
SA 8590-11 (Compatible) 
ZENITH- ZF 1 
ZENITH- ZF 2 
5503 VIP (Compatible) 
5507 (Compatible) 
5507 MAP (Compatible) 
PIO 5000 & 6000 Series 

1-800-841-0244 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

* BAY 5 GET 5 FREE APPLIES TO TEST MODULES ONLY * 

C:s»i -R ,, • · '~I'VW 
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. I can also access my CD­
ROM on E:\>, as of now I have not 
tried backing up my CD-ROM. You also 
need back-up software and there are 
three I recommend: 1 J 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 QIC02 for drives 
(OC300/DC600 carts) up to 60 
megs, 120 with data compression. 
The QIC36 or QIC02 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. I 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 OSS 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 

STAR 7- DPV-7XXX 
STAR 7- DPBB-7XXX 
SA 8570 (Compatible) 
SA 8580 (Compatible) 
SA 8590 (Compatible) 
5503-5507 (Compatible) 
PIO 51XX 
PIO 61XX 
PIO 63XX 
PIO 67XX 

ZENITH- ST-2601 

respect to noise reduction. You will 
notice if you gradually move your 1 B" 
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 51 0 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-

I Pc 
269.95 
269.95 
259.95 
269.95 
289.95 
259.95 
259.95 
289.95 
299.95 
329.95 

159.95 

I Year Guarantee with this AD signed and returned. 

0 YES, I AGREE ALL UNITS ARE TO BE USED OR RESOLD 
IN COMPLIANCE WITH FEDERAL AND STATE LAWS. 

Signature X _______________ _ 
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The problem with Commodore 64 compatible printers is that these devices 
liS8 the Commodore syt)Chronous serial interface to oommunicate with the C64. 
~ IBM PC compatible printer port is a paraPet interface. however. it is possible to 
use this parallel p?'}t·to'emuta,te 1;ht!t C84 serial interface by constructing a spe­
cial cable and writing a little 6it of software. · 

The ceble is used td'connect the PC 0825 pin parallel printer port to the 6 
pin DIN serial port on the C64 compatible printer. The parts needed are one 
0825 male connector (Radio Shack #276-14291. one 6 pin DIN plug (AS #27 4-
020), and some six conductor- cable (AS #278-874 or equivalent). Note that the 
cable length Should be kept to less than siX feet. The wiring connections and sig­
nal descriptions for this cable are given as follows: 

Commodore 64 DIN plug pin: 
1 (SAQ IN) 
2 {GNO) 
3 (SERATN) 
4 {SEA Cl.Kl 
5 {SJ:R OAT) 
B(AST) 

Parallel printer 0825 connector pin: 
2 {OATAO) 

· 20 (GNO) 
3 (0ATA1) 
4 !DATA2l 
5 {0ATA3) 
6 [0ATA4l 

The software uses the PC parallel port to emulate a C64 serial port. The 
example program, C64.C (Usting 1 ). is written in Borland's Turbo C. It reads input 
and sends each chf;)recter to the printer. It can be used as a filter in an MS..OOS 
command line pipe: For example, {X)S commands such as: dir 1 c64 would print 
a directory listing, or type a_file 1 c64 would print the contents of a file. 

I have also w~n an MS.OOS device driver which can be used to allow any 
PC application to print to . a CB4 compatible printer, and it supports multiple print­
ers connected to a f:!ingle PC parallel port. The listing for this software is too 
lengthy to pr.int, h~r. I wilt make this software and assembled cables available 
to N&V readers (()I" a nominal charge; just write me for details. With these C64 
compatible printers often seiJing for less than $25.00 at garage sales and flea 
markets, it's easy to add a couple of additional ·scratch~ printers to any PC 
system. 

#include <stdloJl> 
#include <ctype.h> 
#include <dos.h> 

#define 
#define 
#define 
#define 
#define 
#define 
#define 

PORTADR 
PRINTADR 
SRQ 
ATN 4 

CLK 
OAT 
RST 

II fUnction prot:!: 
void inltc64(void ; 

Liating 1: 

Ox378 
Ox04 
Ox01 
())(()2 
Ox04 
Ox08 
Ox10 

II LPT1 =Ox378, LPT2 = Ox278 
II C64 compatible printer address 
II C64 SRQ IN stanal 
II C64 ATN slgnaT 
II C64 CU< signal 
II C64 OAT signal 
II C64 RST signal 

void putc64(un ned char); 
void puts64(char *); 
void putbyte(unslgned ~r. unsigned char); 

II function main.{) loops to read input characters and .send them to the printer 
void maln(void) , 
{ 

char buff[128], •ptr; 

lnltc64(); 
wt'llla(fgets(buff. 80. stdin)) 
{ ' ' . . ... 

for(ptr = buff; •ptr; putc64(•ptr++ )); 
} 

} 

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 (I know you don't want to hear 
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this). If your new computer is high 
speed 4860X 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 
Lanadale, PA 

ANSWER #2953 ·FEB 1995 
The typical 11 0 volt AL 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 

II function init64(} initia~ the driver and the C64 compatible printer 
void lnitc64(v01d) 
{ 

} 

II set initial port output value to all bits high 
outportb(PORTAOR, RST J SRQ I ATN I CLK l PAT); 

II initialize printer. RST=O, then RST=1 <:, 

outportb(PORTADR. SRQ I ATN I CLK I OAT); 
delay(250); 
outportb(PORTADR, RST I SRQ I ATN I CLK I OAT); 
delay(2250); 

II Set printer to listener: ATN and CLK low, printer will ACK with OAT low 
outportb(PORTADR. RST I SRQ I OAT); 
while((lnportb(PORTADR) & OAT)); 

II Send _erlnter address (currently set for address 4) 
putbyte(Ox20 I PRINTAOR, 0); 

II Send ~rinter mode 
putbyte(Ox67, 0); 

II function putc640 sends a byte of data (byteval) to the C64 compatible printer 
void putc64(unsigned char pyteval} 
{ 

II Check for upperllowar case conversion 
if (lsalpha(bytevat)) 
{ 

byteval = (isupper(byteval))? tolower(byteval}: toupper(byteval); 
} 
II Send character 
putbyte(byteval, ATN); 

} 

II function putb~ clockS: the actual byte to the C64 compatible printer bit by bit 
VOid putbyte(unsigned char bytevat, unsigned char mode) 
{ 

register int bitloop; 

II Set CLK high, printer will ACK with OAT high 
outportb(POitrAOR, RST I SRQ I CLK I OAf I mode); 
while(l(lnportb(PORTADR) & OAT)); 

II Loop to output bits of data 
delay(1); 
for (bitloop=O; bitloop<8; bitloop++) 

{ outporti:)(PORTADR, RST I SRQ 1 ((byteval & 1) ? OAT : 0) I mode); 
delay(1}; 
outpOrtb(PORTADR, RST I SRQ I CLK I ((byteval & 1) ? OAT : 0) I 

mode); 
delay(1); 

} 
byteval >>= 1; 

II Set CLK low and OAT hl~h for end of byte, printer will ACK with OAT low 
outportb(PORTAOR, RST I SRQ 1 OAT I mode}; 
while((inportb(PORTADR) & OAT)); 

} 

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 be~een 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
t ional electrons. which in turn. further 

John Kayerleber 
26300 Chardonview Drive 

Cleveland. OH 44143 
(216) 261-9676 

E-mail: jkeyerlebarObeiley.com 

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,o:::x:J 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 1 00 VDC needs to be, 
but from the mention of a 555 I'll 
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. 1 00 volts at 3D 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 1 00 volts AC to drive the dis­
plays. They put out AC. but some 
diodes and filter capacitors could fix 
that. (I'll 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 lowe!' than normal 
voltage. These are cheap too, I've seen 
camera flash units for $3.49 (Marlin 
Jones 407- 848-8236). 

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 Wai-Mart or K­
Mart for less than $10.00. These 
guys will have a small circuit board 
inside that will put out around 1 00-
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, I would suggest 
using a linear technology device, part 
number LT1 072. This is a switch­
mode regulator that is very easy to 
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use. It comes as a 5-pin T0-220 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 [1-800-344-4539) 
for $4.00. If you ask for the applicat ion 
sheet you will find it has a circuit 
design to generate 1 00 VDC at 
75 mA. 

Robert Baust 
Loganville, GA 

ANSWER TO #29511 · FEB 1 995 
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 I do have a few sug­
gestions on how to connect your bat­
tery powered smoke detectors t o the 
fire alarm loop of your control panel. 
Here are a few ways it might be done: 

1 J 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 T0-3 types will 
handle this job. Connect the emitter to 
t he battery positive and the base to 
t he 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 

Nuts & Volts Magazine/March 1995 137 



It'• not a DJatter m IF you are going to n eed 
.UDJe .art m part. replaceDJent or repair fUr 
your la.er printer -It'• a n~atter m WHEN. 
Sooner or later you'll need a new toner car­
tridge. or a new photoconductor druDJ, o r 
both. In DJOK ca.e•. filr DJo.t la.er p rlnte,... 
the toner and drum come In the .ame replace­
ment a•.embly. Howe11er. It I• 11erg common 
filr a •eparate drum a•.embly and the toner 
cartridge to be u•ed ln.tead m a conJblned 
unit. 

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. 

In any ca-. n~any dltf'erent probleDJ• can 
occur In the.e coDJplex prlnte,.., and repal,.. 
can be expen•hte W gou •Imply have major 
a•-mblle• replaced. Mo.t authoriz e d repair 
deale,.. will be happy to prolllde t h l• .entice. 
Howe11er. there are alternat111e• m which you 
may not be aware. Read on .. ;. 

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 

"You need a new drum assembly. That's 
$289.00 plus postage and sales tax." 

"What!" I 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. I thought about it. I 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 I 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 
LEOs (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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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. 

Well, I 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 

text page. Annoying, but not disabling, and a waste 
of paper. But when I 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 I could not live with, so I called 
the local Okidata Service Center and that's when I 
was told I 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? 

I 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. 

I 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), I knew 
just from looking at it that this OL400 drum assem­
bly could be disassembled and parts replaced. I 
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 I 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). 

I 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 I got to look any further, I happened to mention my dilemma to Mel 
Marcus, a computer-guru friend who had been using laser printers for years. I 
told him I 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 818-346-1 064}. He said Jack C. Kern, the owner, fixed his machine 
quickly and inexpensively, even picking up and delivering the printer. Mel sug­
gested I give him a call. 

So I did. Jack, a former Hughes engineer, recently enlarged his cartridge 
recycling business to include laser printer repair. He told me that from what I 
described (and I 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 I 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 I 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 I 
need a new OPC drum! 

Finding Local Repair& 

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 

RECHAR&ER MA&AZII\IE (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 Jechnical 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. 

Fla•h Magazine- The Premier .Journal of De•ktop 
Publl•hing (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" pamphlet-sized 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. 

Get A New Image 

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. 

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. 

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. 

Softvvare Systems Consulting 
615 S. El Camino Real, San Clemente, CA 92672 
Tel.(714) 498-5784 Fax.(714) 498-0568 

Write In 99 on RMder Service Card. 

WAWASEE ELECTRONICS 

Professional and Hobbyist Radio Accessories 

JB2002SW 
WATTMETER/SWR BRIDGE 

WATIMETER is a true peak-read­
ing type and has three ranges-

0-20, Q-200, 0-2000 watts and 
covers all operating frequencies in 
the 10-80 meter bands. The SWR 
BRIDGE shows vo~age standing 

wave ratios of 1.5, 2 and 3. 

COUNTER/WATTMETER/ 
SWR BRIDGE 

JB1002FC/M 

$189.95 

3-in-1 instrument for professionals and 
hobbyists. FREQUENCY COUNTER 

has six digtt, 1 to 50 MHz range 
(typical), accuracy to 100 cydes. 
s• LED readouts with seven-<ligtt 

capabHity. Peak-reading WATTMETER 
has three switch-selected ranges- 020, 

0.200, 0.2000 watts and rovers all operating 
frequencies in the 10.80 meter bands. The SWR BRIDGE 

shows stand'111g wave ratios of 1.5, 2 and 3. Designed to be 
left in transmission fine of any base station: operates on 117 

VAC, 41Y16"H x 9%"W x TL. 

Call Today- (219) 457-3191 

\VAWASEE ELECTRONICS 
P.O. llo' .'h SH,ll'l'll'l'. I' .th:"67 

Pholll· 121 1)) .t:"7-.'IIJI I··•' 121 1)1 .t:"7 -71XU 
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-6P61-HI7 
C A L E N D A R Continued from page 57 

ArRIL I 

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 . 303-499-1 I 06. 

IN· COLUMBUS- Ham fest. SPONSOR: Columbus 
ARC. LOCATION: Bartholomew County 4-H Fair­
ground, Family Arts Bldg .. State Road I I. 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: Marlon Winterberg, WD9HTN, I 1941 
W. Sawmill Rd. , Columbus IN 47201. 812-342-
4670. 

Ml- JACKSON- Computer Trade Show. LOCA­
TION: jackson Catholic Middle School, 915 Coop­
erSt., approx. 1 mi. S of 1-94. HOURS: 1 Oam-3pm. 
ADMISSION: Adults $4; Seniors &. students w/ID 
$3; under 12 free w/adult . FEATURES: C - DP. 
CONTACT: Computers&. You, 313-283-1754. 

ArRIL 2 

IN - NOBLESVILLE- Noblesville Computer Fair . 
LOCATION: Hamilton County Fairgrounds, off 
SR37. CONTACT: Ben Yanto, AGI Computer Fairs. • 

Ml - fLINT - Computer Trade Show. LOCATION: 
Holiday Inn, 53 53 Gateway Centre, exit at Hill Rd. 
from US-23 or 1-475. HOURS: 10am-4pm. ADMIS­
SION: Adults $4; Seniors&. students w/ID $3; 
under 12 free w/aduit. fEATURES: C - DP. CON­
TACT: Computers &. You, 313-283-1754. 

Ml- NOVI- Great Lakes Computer Expo&. Sale. 
SPONSOR: Progressive Computer Productions. LO­
CATION: Sheraton-Oaks Hotel, 1-96 &. Novl Rd .. 
across from Twelve Oaks Shopping Center. 
HOURS: I Oam-4pm. ADMISSION: Adults $4, Seni­
ors/Students $3, under 12 free w/adult. FEATURES: 
C- DP- FP- FIR-S. DEALER INfO: 8' $35 ea. 12' 
$40 ea. CONTACT: Progressive Computer Produc­
tions, 23814 Michigan Ave .. Ste 23 7 , Dearborn Ml 
48124. 313-425-9276. 

OH - CLEVELAND - Compvter Manlal SPONSOR: 
National Computer Exposition. LOCATION: Holi­
day Inn/Strongsville, 15471 Royalton Rd.&. Rt. 82 
at 1-71 Exit 231 A. HOURS: 1 Oam-4pm. ADMIS­
SION: $1 off w/ad, under 12 free. FEATURES: FP. 
DEALER INfO: Setup 8am-1 Oam. Sellouts are com­
mon, early booking advised. CONTACT: joe Bow­
en, 216-442-1776 or Ronald Nelson, FAX: 2 16-
292-7746. National Expo's, Inc. , 30799 Plnetree 
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: Sam. ADMISSION: $4 adv., $5 door. 
TALK-IN: 147.75115. FEATURES: C- CB- E- FM­
F/R. DEALER INfO: Tables: $10 + admission. Adv. 
only. CONTACT: MARA, POB 8890, Madison WI 
53708-8890. 

ArRIL 7 ·8 

OK - LAWTON - Lawton - Ft. Sill ARC Hamfest. 
SPONSOR: Lawton- Ft. Sill ARC. LOCATION: Great 
Plains Coliseum. HOURS: Frl: 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. 

ArRIL 8 

MN- 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- FIR. 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 Rangellne. HOURS: 8am-3pm. 
ADMISSION: $6, under 12 free. TALK-IN: 
14 7 .21 + . FEATURES: DP - EX. DEALER INFO: 
Tables$ 7.50. Setup 6:30am-Bam Northside. CON­
TACT: ]ARC, POB 2983 , joplin MO 64803 . 417-
782-5848 evenings, or 417-673-8371 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: 146.91/31. FEATURES: DP 
-EX- F. DEALER INfO: Tables: $8 adv .. $10 door. 
CONTACT: Bob Morford, KA5YED, 1415 NW 33rd 
St .. Lawton OK 73505. 405-355-6120. 

WI -GREEN BAY- Swapfest. SPONSOR: AshwaU­
benon High School Tech Club &. Brown County 
ARES. LOCATION: AshwaUbenon High School, 
2391 South Ridge Rd. HOURS: 8am-12pm. 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-IOpm. 
CONTACT: Chad Stiles, N9PAY, 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. 

ArRIL 9 

IL- ROCKfORD- Electronics Expo&. Hamfest '95. 
SPONSOR: Rockford ARA. LOCATION: Rockford 
Metro Centre. 300 Elm Street. HOURS: 8:00am­
! :30pm. ADMISSION: $5. fEATURES: C- CB- DP- E 
-EX- FM- FP- F/R- H. DEALER INfO: Tables $I 0 &. 
$12.50, set up 5:00am only. CONTACT: RARA, 
POB 8465, Rockford, IL 61 126 or Wayne &. Fay 
Hansen, 815-397-6027 . 

Ml -TROY - Computer Trade Show. LOCATION: 
American Polish Cultural Center, 2975 E. Maple 
Rd., ( 15 mi.) , corner of Dequlndre. HOURS: I Oam-
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 Manlal SPONSOR: 
National Computer Exposition. LOCATION: Holi­
day Inn/Hudson, 240 Hines Hill Rd., at 1-80 Ohio 
Tpk. Exit 12, 112 N . HOURS: 1 Oam-4pm. ADMIS­
SION: $1 off w/ad, under 12 free. FEATURES: FP. 
DEALER INfO: Setup Sam-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 441 24. 

ArRJL I 5 

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. • 

Ml - 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 wilD 
$3 ; under 12 free w/adult. FEATURES: C- DP. 
CONTACT: Computers&. You, 313-283-1754. 

OH - TOLEDO - Compvter Manlal SPONSOR: 
National Computer Exposition. LOCATION: Rama­
da lnn/Southwyck, 2340 S. Reynolds Rd., Ohio 
Tpk. 80/90 Exit 4 N. HOURS: I Oam-4pm. ADMIS­
SION: $1 off w/ad, under 12 free. FEATURES: FP. 
DEALER INfO: Setup Sam-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. 

ArRIL 2 2 

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 . 

Ml - BRIGHTON - Computer Trade Show. LOCA­
TION: Brighton High School. 7878 Brighton Rd., 
take Exit 145 off of 1-96 S to Main St .. turn right&. 
go to 7th St .. turn left at school. HOURS: I Oam-
3pm. ADMISSION: Adults $4; Seniors &.. students 
w/ID $3 ; under 12 free w/adult. fEATURES: C- DP. 
CONTACT: Computers&. You, 313-283-1754. 

Ml -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: I Oam-
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 Michl· 
gan Ave., Ste 237, Dearborn Ml 48124. 313-425-
9276. 

ArRIL 2 3 

IL - ARTHUR - 33rd Annual Hamfest. SPONSOR: 
Moultrie ARK. LOCATION: Moultrie/Douglas Fair­
grounds. ADMISSION: $4, 14 &. under free. TALK­
IN: 449.275/444.275 146.0551146.655. 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.R.K .. 
POB 91, Lovington IL 6193 7. 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/thls ad. FEATURES: AC- C - FP. CONTACT: 
Computer Central, jay B. Robinson, 708-940-
7547. 

IL- SULLIVAN- ARRL Ham fest. SPONSOR: Moul­
trie ARK. CONTACT: Ralph Zancha, WC9V, POB 
91, Lovington IL 6193 7. 2 I 7-543-2 1 78. 

KY - LOUISVILLE - Computer Fair South. SPON­
SOR: MEKA Enterprises, Inc. LOCATION: Executive 
West Hotel, 1-65 &. 264 Freedom Way at the 
Fairgrounds. HOURS: I Oam-3pm. CONTACT: Willi­
am Ibarra, Meka Enterprises, 2656 E. 2nd St., 
Bloomington IN 47401 . 812-333-4484. FAX: 812-

333-4650. 

Ml- SOUTHGATE- Computer Trade Show. LOCA­
TION: Southgate Civic Center, 14700 Dlx-Toledo 
Rd .. bet. North line&. Eureka. HOURS: 1 Oam-4pm. 
ADMISSION: Adults $4; Seniors &.. students wilD 
$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: 1 Oam-4pm. DEALER INFO: 8 
ft. tables $35, set up 8:30am- I O:OOam. CON­
TACT; CDE Computer Products, 635 Flanders Ave., 
Bowling Green, OH 43402-1 520, or Dave 419-
352-9316. 

ArRIL 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: Mall checks payable to : 
Robert L. Dingle, Treas. Chapter 9; 1117 Big Hill 
Rd., Kettering, OH 45429-120 I. 

ArRIL 28-29-30 

OH- DAYTON- 44th Annual Dayton Hamventlon. 
SPONSOR: Dayton Amateur Radio Association. 
LOCATION: Hara Arena. ADMISSION: $12 adv .. 
S 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: 513-2 76-6931, FAX 
513-324-2159. Flea Market Info: 513-276-6932. 
CONTACT: General Info: 513-2 76-6930. 

ArRJL 30 

IL - ORLAND PARK - The Orland Park Computer 
Show. LOCATION: Orland Park Civic Center, I 47th 
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. 

Ml- 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. DEALERINF0:8" $35 ea. 
12 · $40 ea. CONTACT: Progressive Computer 
Productions, 23814 Michigan Ave., Ste 237, 
Dearborn Ml 48124. 313-425-9276. 

Ml- MADISON HEIGHTS- Computer Trade Show. 
LOCATION: UF&.CW Hall, 876 Horace Brown Dr. , 1 
blk. E of 1-75,3 blks. S of 13 Mile Road. HOURS: 
I Oam-4pm. ADMISSION: Adults $4; Seniors &. 
students wilD $3; under 12 free w/adult. FEA­
TURES: C- DP. CONTACT: Computers&. You, 
313-283-1754. 

MAY6 

AR - RUSSELLVILLE - ARRL Hamfest. SPONSOR: 
Arkansas River Valley AR Foundation. CONTACT: 
jerry Wilkinson, WB41CV, 544 Richland Circle, 
Russellville AR 72801. 501-968-7257. 

TX - AMARILLO - ARRL Hamfest. SPONSOR: 
Panhandle ARC. CONTACT: Guy Plgg, WZSC, POB 
3842, Amarillo TX 791 16-3842. 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-
5pm: 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- Ham fest. 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, 2 18-7 51-23 14: George Welte NOWBU, 
218-751-2931: to register for testing, Gurnee 
Bridgeman W9NT. 

MAY 12-13 

NE -SOUTH SIOUX CITY- Ham Connventlon. 
SPONSOR: Iowa State Convention &. Hamboree 
# 17. CONTACT: Dick Pitner. WOFZO, 2931 Pierce 
St., Sioux City lA 51 I 04. 712-258-1520. 

MAY 13 

WI - MANITOWOC - Lakeshore Hamfest, Elec­
tronics&.. Computer Swapfest. SPONSOR: Mancord 

Radio Club. LOCA TJON: Manitowoc County Expo. 
HOURS: 8am-7 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 I Opm or early Sat. 
morning. CONTACT: Glen 414-684-7096 or Red 
4 14-684-9097. 

MAY 15 

IN -INDIANAPOLIS- Indianapolis Computer Fair. 
LOCATION: Quality Inn East, 3525 N. Shadeland 
Ave. HOURS: 1 Oam-3pm. ADMISSION: $4, under 
12 free . fEATURES: C- DP. CONTACT: Ben Yanto , 
AGI Computer Fairs. • 

MAY 20 

IN -INDIANAPOLIS- Indianapolis Computer Fair. 
LOCATION: Quality Inn East, 35th &. Shadeland 
Ave. CONTACT: Ben Yanto , AGI Computer Fairs. • 

Ml- 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: 1 Oam-
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 Ml48124. 313-425-
9276. 

MO- KANSAS CITY- Missouri State Convention. 
SPONSOR: Missouri State Convention. CONTACT: 
Chuck Miller, WAOKUH, 7000 NE I 20th 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: 1 Oam-4pm. AD­
MISSION: Free. DEALER INfO: 8 ft. tables $20. 
CONTACT: Skip Solberg 817-467-0368, 717 Sals­
bury, Arlington, TX 76014 . 

MAY 20-2 I 

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 . 
1 Oam-Spm, Sun. 1 Oam-3pm. ADMISSION: $5 . 
Good both days. DEALER INFO: I 0 x I 0 profession­
al space w /backdrop &.. electricity 2 8 ' draped 
tables w/chalr $200. 8 x 6 Flea market space w /8 ' 
table $30, Elec. $5 . CONTACT: 513-263-3378 

MAY 21 

lA -BURLINGTON- Valley Emergency Communi­
cations Assn. CONTACT: Chuck Gysl , NZDUP, POB 
911, Burlington lA 52601-0911. 319-752-3000. 

IL- GUN 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- PEOTONE- ARRL Hamfest. SPONSOR: Kanka­
kee Area Radio Society. CONTACT: Willis Bowser, 
K91FO, 12 I 0 N. Riverside Dr. , Momence IL 60954-
3452 . 81 5-4 72-2079 . 

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, WBSOSM, 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, 351 I Swan­
ton Ave., Casper WY 82609. 307-265-5675 . 

MAY 28 

IL - ORLAND PARK - The Orland Park Computer 
Show. LOCATION: Orland Park Civic Center, I 47th 
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 708-97 4-3 123. 

EASTERN REGION 
I 

MARCH 4 

AL - TUSCALOOSA - Hamfest. SPONSOR: Black 
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Warrior Swapfest. CONTACT: Kelly Bruce 
WD4DAT, POB 032171 , Tuscaloosa AL 35403 . 
205-339-7882 . 

NJ ·ABSECON- " Sprlngfest '95 " Hamfest. SPON­
SOR: Shore Points ARC. LOCATION: Holy Spirit 
High School , on Rte 9 (about 314 mi. S of Rte 30) . 
HOURS: 9am-?. ADMISSION: $5, non-ham XYLs 
and children free . TALK-IN: 146.3851.985 repeat­
er. FEATURES: EX - FM - FP - FIR - H - T. DEALER 
INfO: Indoor tables: $7/8 ', reservations accepted , 
setup 7am. Outdoor tailgating, weather permit­
ting : $51palnted 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- 11th 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 - FIR - T. DEALER 
INFO: Vendor setup Sam. Tables $12 adv, $15 
door, Includes 1 admission. Tailgating $5 per 
parking space, weather permitting, does not In­
clude admission. Vendor reservations: 
Jim, I< 1 MEA, 41 3 -52 7 -3 199 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. LOCA liON: 
Taunton Holiday Inn, Exit 9 off 1-495, between Rte. 
24 &. 1-95. HOURS: lOam-3:30pm. ADMISSION: 
$7, under 14 free w l adult. FEATURES: C. DEALER 
INFO: Setup Sam. CONTACT: Northern Computer 
Shows. • 

MARCH II 

Fl • LAKE WORTH - Free Flea. SPONSOR: West 
Palm Beach ARC. LOCATION: John Prince Park at 
Mound Circle . HOURS: 8am-2pm. ADMISSION: 
Free. TALK-IN: 147. 135 + 600 or 146.670-600. 
FEATURES: FM- FI R - T. CONTACT: Marvin, I<D2CI< 
@ I<B4VOL. 407-683-2930. 

NJ ·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 11 - IZ 

NC - CHARLOTTE - 1995 Charlotte Hamfest &. 
Computerfalr. SPONSOR: Mecklenburg Amateur 
Radio Society. LOCATION: Charlotte Merchandise 
Mart, Liberty Hall . HOURS: Sat: 9am-5pm, Sun : 
9am-2pm. TALK-IN: 144.691145.29. FEATURES: C 
- CB - DP- F - S. DEALER INFO: Ken Boyd, WA40NZ, 
Charlotte Hamfest, POB 22 1136, Charlotte NC 
28222-1136. 704-377-8873. 

NJ ·PENNSAUKEN- Computer Show. LOCATION: 
South Jersey Exxpo Center , off NJ Tpke. Exlr #4 on 
rt. 73 . HOURS: 9 :30am-4 :30pm. FEATURES: C. 
DEALER INFO: 500 + tables . CONTACT: I<GP Com­
puter Show. • 

PA -WILLOW GROVE - PC Dealer Showcase. 
SPONSOR: StarWare. LOCATION: Willow Grove 
Park Mall , Rt. 611 &. 63 . HOURS: Sat : lOam-
9 :30pm, Sun: Noon-6pm. ADMISSION: Free. FEA­
TURES: C - FP. DEALER INFO: Tables $95 ea. per 
day. CONTACT: StarWare, 610-584-8770. 

MARCH I Z 

CT - IIRISTON - Annual Hamfest Fleamarket . 
SPONSOR: Insurance City Repeater Club, Inc. 
LOCATION: Bristol Eastern High School . King St. 
(Rte 229). HOURS: 9am-1 pm, snow date March 
19th. ADMISSION: $4 . TALK-IN: 146.88, 224.80 . 
DEALER INFO: Tables $10 ea. For table reserva­
tions, send SASE to: AI Gerke, N I JWF, 63 N 
Washington St., Apt 2 , Plainville , CT 06062- 1921 
or call 203-747-1925. Amateur Radio Exams at 
I Oam. 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. LOCA liON: 
Frank Jones Center , Exi t 5 off 1-95 toRt . 1 Bypass 
South . HOURS: lOam-3 :30pm . ADMISSION: $7 , 
under 14 free w l adult. FEATURES: C. DEALER INFO: 

Set up Sam . 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 Sprl ngfest. LOCA­
TION: York fa irgrounds, The Old Main Bldg. 
HOURS: Sam. ADMISSION: $5 , 12 and under free. 
TALK-IN: 146.97(-). FEATURES: DP - FI R- T. DEALER 
INFO: 6am vendor&. tailgate setup. Tables $ 1 9 &. 
$25 (add $10 for electric ity). Tailgat ing $5 per 
space. CONTACT: 717-843-7864, leave msg. 
Write : York Sprlngfest , POB 526, Red Lion , PA 
17356. 

MARCH 18 

NH • SALEM - Computer Shows &. Sales. SPON­
SOR: Northern Computer Shows. LOCATION: 
Rockingham Park , 1-93 Exit 1. HOURS: 1 Oam-
3 :30pm. ADMISSION: $7 , under 14 free w ladult. 
FEATURES: C. DEALER INFO: Setup Sam. 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 4 1044, 
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: $601ta­
ble. 7am-9am setup. CONTACT: CMA Shows. POB 
13SI3 Richmond VA 23225 . 804-272- 1570. 

MARCH 18- 19 

Fl • FORT WALTON BEACH - 25th Annual Ham­
festi Swapfest. SPONSOR: Playground ARC. LOCA­
TION: Ft. Walton Beach Fairgrounds. HOURS: Sat: 
Sam-5pm, Sun : 8am-3pm. FEATURES: FM. DEALER 
INFO: For tables, call Bud, I<SYNU, 904-243-5404, 
9am-5pm COT; or Scott , I<E4BFT. 904-244-3 182, 
5pm-9pm COT. CONTACT: For RV space only , cal l 
Roberta 904-S62-02 1 1. Address all Inquir ies to 
PARC, POB 873, Ft. Walton Bch . FL 32549. 

GA ·NORCROSS- Atlanta Area Computer Show. 
LOCATION: North Atlanta Trade Center, 1700 
Jeurgens Ct . 1-85 N . to exit #3S (Indian Tra i l) &. 
right to Oakbrook Parkway, turn right to )eurge ns 
Ct . HOURS: Sat: 9am-5pm, Sun: 1 Oam-4pm. AD· 
MISSION: $5 both days; $4 Sun. only . fEATURES: 
AC- C- DP - FP. DEALER INFO: S ' table $45 + 
$6.00 business license . CONTACT: POB 295 , Riv ­
erdale GA 30274. 404-907-6225 . 

MD • ANNAPOLIS - Computer Show &. Sa le . 
SPONSOR: MarketPro. LOCATION: Anne A rundel 
Comm. College. HOURS: 9 :30am-4:30pm. ADMIS­
SION: $6. FEATURES: C- FP. CONTACT: Mark etPro , 
POB 41044, Bethesda MD 20S14 . 301-530-2 3 55 . 

NJ ·WAYNE- Computer Show. LOCATION: W i ll i­
am Paterson College, near I-SO, 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 . 2 2 t o 
Rt. 248N. HOURS: Sat : 1 Oam-9:30pm, Sun: Noon-
5pm. ADMISSION: Free. FEATURES: C - FP. DEALER 
INFO: Tables $95 ea. per day. CONTACT: Star­
Ware , 61 0-5S4-8770. 

MARCH 19 

MD· NEW CARROLLTON- CMA Computer Show . 
LOCATION: Ramada Hotel. HOURS: 9:30am-
3 :30pm. ADMISSION: $6. FlATU RES: C - S. DEALER 
INFO: $601table . 7am-9am setup. CONTACT: CMA 
Shows, POB 13813 Richmond VA 23225 . S04-
272-1570. 

NH - NASHUA - Computer Shows &. Sales. 
SPONSOR: Northern Computer Shows. LOCATION: 
Sheraton Tara. HOURS: I Oam-3:30pm. ADMIS­
SION: $7 , under 14 free w ladult. FEATURES: C. 
DEALER INFO: Setup Sam . 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 l pa id adult. 
TALK-IN: 147.060. FEATURES: C- CB - DP- E- EX - F 
- FP - FI R - H - T . DEALER INFO: Indoor tables: $20 + 
2 free admissions w l flrst table . Outdoor ta i lgat­
Ing: $10 w l l free admission. Reservations re­
quired. 914-962-9666. CONTACT: Tom (WB2 NHC) 
and Jeanne (N2NQY) Raffaelli , 544 Manhattan 
Ave. , Thornwood NY I 0594. 

OH - COLUMBUS - Computer Show &. Sa le . 
SPONSOR: MarketPro. LOCATION: Columbus Ex­
position Ctr. HOURS: 9:30am-4:30pm . ADMIS­
SION: $6 . FEATURES: C- FP. CONTACT: M arketPro, 
POB 41044, Bethesda MD 20SI4 . 301 - 530-23 5 5 . 

MARCH Z5 

Fl • FORT LAUDERDALE - Narisaam Comp uter 

Show. SPONSOR: Narlsaam, Inc . LOCATION: Holi ­
day Inn West, 5100 N State Rd . 7 . HOURS: 
9:30am-3 :30pm . ADMISSION: $5, $4 w l ad, under 
12 free. FEATURES: AC- C- FP. CONTACT: 
Narlsaam . • 

M A - WILMINGTON - Computer Show. LOCA­
TION: Shr iner'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 - Mark etPro Computer Show &. Sale . 
LOCATION: Rye Hilton . HOURS: 9 :30am-4pm . 
A DMISSION: $6, under 12 free. FEATURES: C. 
CONTACT: MarketPro Computer Shows. • 

MARCH Z5-Z6 

MD • BALTIMORE- PC Dealer Showcase. SPON­
SOR: StarWare. LOCATION: White Marsh Mall , 
1-95 to Exit 67B. HOURS: Sat: I Oam-9 :30pm, Sun: 
1 I am-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: Sam-4pm 
both days. ADMISSION: $5 one day, $S weekend 
(adv . only). FEATURES: B - C- CB - E - EX - FM - FIR­
H - T. DEALER INFO: Call for info. CONTACT: 
Donald Baker, N2MCG, Commercial Sales , POB 95, 
Ti monium MD 21094-0094 . 410-426-3378 or 
1-800-426-33 7S. 

PA • PITTSBURGH - Computer Show &. Sale . 
SPONSOR: MarketPro. LOCATION: Lawrence Con­
vent ion Center. HOURS: 9:30am-4 :30pm. ADMIS­
SION: $6. FEATURES: C - FP. CONTACT: MarketPro, 
POB 41 044, Bethesda MD 20814. 301-530-2355 . 

MARCH Z6 

Fl • WEST PALM BEACH - Narisaam Computer 
Show. SPONSOR: Narlsaam, Inc. LOCATION: Palm 
Beach A irport Hilton, 1 50 Australian Ave . HOURS: 
1 Oam-4pm . ADMISSION: $5 , $4 w l ad. under 12 
free. FEATURES: AC - C - FP. CONTACT: Narlsaam. • 

NC · KINSTON- Fifth Annual Down East Ham fest . 
LOCATION: Lenior County Fairgrounds. Hwy I 1 
So uth , follow signs from US Hwy 70 East. HOURS: 
8 am-3pm. ADMISSION: Adv . $4 ea. or 3 for $10: 
Door $5 ea. or 3 for $12 . TALK-IN: 146.0851 
146.685. FlATU RES: DP- EX- FM - FIR - T. DEALER 
INFO: Tables $9 ea ., First come. first served basis. 
CONTACT: Down East Hamfest , Inc .. POB 177S, 
Kinston . NC 2S503 . 919-524-5724 . 

NY- HEMPSTEAD- Computer Show. LOCATION: 
Hofstra University Field House, Meadowbrook 
Parkway Exit M-4, Hempstead Tpke. I mi . on right 
past Coliseum. HOURS: 9 :30am-4:30pm . FEA­
TURES: C. DEALER INFO: 500 + tables . CONTACT: 
I<GP Computer Show. • 

PA- MONROEVILLE- 23rd Annual Hamfesti Com­
puter Fai r. SPONSOR: Two Rivers Amateur Radio 
Club. LOCATION: Greater Pittsburgh EXPOMART. 
HOURS: Sam-3pm . ADMISSION: $4 . DEALER INFO: 
6' tables $12, setup Sat: 4:30pm- ! Opm, Sun: 
6:30am-Sam . CONTACT: Two Rivers ARC, POB 
2 25 , Greenock PA 15047. 

Rl - SMITHAELD - MarketPro Computer Show &. 
Sale. LOCATION: Bryant College. HOURS: 9 :30am-
4pm. ADMISSION: $6, under 12 free. FEATURES: C. 
CONTACT: MarketPro Computer Shows. • 

MARCH 3 I-APRIL I 

Fl- GAINESVILLE- 8th Annual Poorman 's Ham­
fest &. Computer Show. LOCATION: Alachua Coun­
ty Fairgrounds. HOURS: Frl: 5pm-1 I pm , Sat : Sam-
4pm. ADMISSION: $5. FEATURES: C - DP- FP- FI R­
H. DEALER INFO: Tailgate $6, Tables $7 . Setup 12 
noon Fir &. 6am Sat . Overnlte camping $I 0 per 
night. CONTACT: Bill Wells. 1<4ROP. POB 1397 , 
H igh Springs, FL 32643 . 904-454-3105 . 

APRIL I 

CT - WATERFORD- Ham Radio Auction. SPON­
SOR: Radio Amateur Society of Norwich . LOCA­
TION: Waterford Senior Center. HOURS: I Oam . 
ADMISSION: Free. TALK-IN: 146.730(-). FEATURES: 
FP. CONTACT: Tony, AA 1 JN, 203-S59-0 162, or 
M ike , N I HFX, 203-546-9498. 

MA - WEST SPRINGFIELD - MarketPro Computer 
Sho w &. 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. L~CATION: 
Fai rle igh Dickinson Unlv .. Rt . 4 to Hackensack 
A ve . S. left at Temple Ave . traffic light . near GW 
Bri dge. HOURS: 9:30am-4 :30pm. FEATURES: C. 
DEALER INFO: 500+ tables . CONTACT: KGP Com­
puter Show. • 

NY - WHITE PLAINS- Computer Show&. Sale . 
SPONSOR: All ied Expositions. LOCATION: West­
chester County Center . HOURS: 1 Oam-3pm . FEA­
TURES: AC - C - FP. DEALER INFO: Tables $45 . 
CONTACT: Allied Exposition, 44 Pinnacle Rock 

Rd ., Stamford CT 06903. 203-329-2141. 

PA - LEBANON - ARRL Hamfest. SPONSOR: 
Appalachian Amateur Radio Group. CONTACT: 
Homer Luckenbill, WA3YMU, I 05 Walnut St., Pine 
Grove PA 17963. 717-345-3780. 

APRIL 1-Z 

MD • GAITHERSBURG - Computer Show &. Sale . 
SPONSOR: MarketPro. LOCATLON: Montgomery 
County Fairgrounds. HOURS: 9 :30am-4:30pm. AD­
MISSION: $6. FEATURES: C- FP. CONTACT: Market­
Pro , POB 41044, Bethesda MD 20814. 301 -530-
2355 . 

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 Z 

CT - CROMWELL - MarketPro Computer Show &. 
Sale . LOCATION: Radisson Cromwell. HOURS: 
9 :30am-4pm . ADMISSION: $6, under 12 free. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows. • 

CT - SOUTHINGTON - Flea Market. SPONSOR: 
Southington ARC. LOCATION: DePaolo Jr. High 
School . Pleasant St. HOURS: 9am-1 pm. ADMIS· 
SION: $10 8:30am-9am, $3 after 9am. TALK-IN: 
145.490, 14 7 .345, 224,SOO, 444.250. FEA­
TURES: C- DP- EX- FIR - H. DEALER INFO: Tables: 
$I 2 adv., SIS door. Set up 6 :30am. CONTACT: 
Steve, N I GCV, 203-62 1-6191 . 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: I Oam-3:30pm. ADMISSION: 
$7, under 14 free w ladult . FEATURES: C - FP. 
DEALER INFO: Setup Sam . CONTACT: Northern 
Computer Shows. • 

NJ ·TRENTON - Hamcomp '95 . SPONSOR: Dela­
ware Valley Radio Assoc. LOCATIONs Trenton 
State College, Student Rec Center. HOURS: 
7:30am- lpm. ADMISSION: $5. TALK-IN: 146.67 
(2m). 442.650 (70cm). FEATURES: FP- FIR. DEALER 
INFO: Tables : $20, Tallgaters $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. 1 pm-
6pm, Sat . 9am-Spm. Sun. Sam- I 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. 91 1 Searey Way. HOURS: 7am-
3pm. ADMISSION: $4 . TALK-IN: 146.25185, 
147 .93133 . FEATURES: AC -C -CB- E- EX- F - FIR­
H - T. DEALER INFO: Tables $10. Set-up Fri. 
6pm-7:30pm, Sat . 6am. CONTACT: Leon Garrett , 
502-S42-5307 . 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 E or I 0 W off 1-195. 
HOURS: 9:30am-2pm. ADMISSION: $7, under 14 
free w ladult . FEATURES: C. DEALER INFO: Setup 
Sam . CONTACT: Northern Computer Shows. • 

ME - PORTLAND - Hamfest. SPONSOR: Portland 
Amateur Wireless Assoc. LOCATION: University of 
Southern Maine, Sullivan Gymnasium, Falmouth 
St . HOURS: 6:30am-Sam Earlyblrd, Sam- I pm. AD­
MISSION: $6 Earlybird &. vendors, $4 door. TALK­
IN: 146.731. 13. FEATURES: DP - E- EX - FM - FIR. 
DEALER INFO: Tables free. Setup 6 :30am. CON­
TACT: Marty Feeney. I<IOYB. 207-772- 1682. 

NJ- WEST ORANGE- Ham fest . SPONSOR: Irving­
ton- Roseland ARC. LOCATION: West Orange High 
School , 600 Pleasant Valley Way. HOURS: Sam-
2pm . ADMISSION: $5 - under 12 free. TALK-IN: 
146.520 Simplex . 147 .4151nl 146.415out. FEA­
TURES: C- CB- DP- E- FP- FIR - H. DEALER INFO: 
Table - First $I 0 . add I $9 + $2 for elec. Set up 
6:30am- sellers only . CONTACT: Jim Howe NZTDI 
20 1-402-6066, 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 - SHARONVILLl - Computer Show&. Sale. 
SPONSOR: MarketPro. LOCATION: Sharonville 
Convention Center. HOURS: 9:30am-4:30pm. AD­
MISSION: $6. fEATURES: C- FP. CONTACT: Market­
Pro, POB 41 044, Bethesda MD 20B 14. 301-530-
2355. 

TN - NASHVILLl- Nashville Area Computer Show. 
LOCATION: Tennessee State Fairgrounds, Wed­
gewood &. Rains Ave. HOURS: Sat: 9am-5pm, Sun: 
9am-Spm. ADMISSION: $S both days, $4 Sun. 
only. FlATURES: AC -C- DP- FP. DlALlR INFO: 8-ft 
tables $3S. CONTACT: Computer Show, POB 29S, 
Riverdale GA 30274. 800-746-9001. 

ArRIL 9 

MA- FRAMINGTON- Spring Flea Market. SPON­
SOR: Framlngton ARA. LOCATION: Framlngton 
High School, A Street. HOURS: Early Bird: 9am. 
General: I Oam-7. ADMISSION: Early Bird: SS. 
General: $2. TALK-IN: 147.15. FlATURES: C- DP- E 
-EX- FM- FP- F/R- H- T. DlALERINFO: Tables: $10 
adv., $14 door + I free admission. Tailgate 
space: $10. Setup Sam. CONTACT: Lew Nyman, 
K I AZE. c/o FARA, POB 3005, Framingham MA 
01701. 508-879-74S6. 

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. 30 I-S30-
23SS. 

ME - PORTLAND - Computer Shows &. Sales. 
SPONSOR: Northern Computer Shows. LOCATION: 
Verrlllo's Conv. Ctr. at Howard johnson Motor 
Lodge, 1-9S (Maine Tpk.) Exit 8. HOURS: I Dam-
3 :30pm. ADMISSION: $7, under 14 free w/adult. 
fEATURES: C. DEALlR INFO: Setup Sam. CONTACT: 
Northern Computer Shows. • 

NC- RAWGH- RARSfest '95, 23rd Annual Ham­
fest/Computer Show. SPONSOR: Raleigh ARS. LO­
CATION: NC State Fairgrounds, Jim Graham Build­
Ing. HOURS: 8am-4pm. ADMISSION: SS adv., $6 
door. TALK-IN: 146.04/64 &. 146.28188. flA­
TURlS: CB- DP- EX- F- FM- FP- FIR- RV-H- RV-S. 
DlAUR INFO: Flea market space: 8 ft. table w/2 
chairs $10, Elec. $10 per connection. CONTACT: 
Rollin Ransom, NF4P, 142 I Parks Village Rd .. 
Zebulon, NC 27597, 919-269-4406 

ArRIL 14-15-16 

GA - AUGUSTA - World Wide Break. SPONSOR: 
Garden City Channel Masters C8 Club, Inc. LOCA­
nONt Radisson Hotel&.. Conference Center, Two 
I Oth Street. REGISTRATION: $2S. MONITORING: 
Channels 6 &. 8. FlATURES: DP- FIR - H. CONTACT: 
Moses, 706-793-7828; Charlie Diggs, 706-736-
1545; Tom Thomas, 706-793-721 I . 

ArRIL I 5 

NJ - FAlmELD - MarketPro Computer Show &. 
Sale. LOCATION: Radisson Fairfield. HOURS: 
9:30am-4pm. ADMISSION: $6, under 12 free. 
fEATURES: C. CONTACT: MarketPro Computer 
Shows. • 

PA - WILKES BARRl - 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 41 044, Bethesda MD 
20814. 301-530-2355. 

VA- GOOCHLAND- 3rd Annual SMART Swapfest. 
SPONSOR: Six Meter Amateur Radio Team. LOCA­
TION: Goochland County Fairgrounds, Rt. S22 &. 
632. HOURS: 8am-3pm. ADMISSION: $5 Includes 
tailgating. TALK-IN: 53 .06-147.27 +.FEATURES: C 
- DP- EX- FM- FP- FIR- H- RV-H- RV-S- S-T. 
DEALlR INFO: Tables $10. CONTACT: Buddy Trav­
Is, KA4NNN, 703-894-0406. 

VA- VIRGINIA BlACH- ARRL Ham fest. SPONSOR: 
Chesapeake AR Service. CONTACT: Preston Ipock, 
N4SHI, I 026 Calloway Ave. , Chesapeake VA 
23324. 804-543-4610. 

ArRIL 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, 
449.725/444.72S- pi ZA- WI XMIR. flATURlS: C 
- FP - H - T. DEALER INFO: Tailgate room for 600 
sellers. $10 per space at gate, $8 adv. Includes I 
admission. Setup 7am. For Info call 617-253-
3776. Mall advance reservations before the 5th. 
CONTACT: WIGSL, POB 397082 MIT BR .. Cam­
bridge MA 02139. 

ArRIL 2Z 

AL- TALLADEGA - TRACFEST. SPONSOR: Talla­
dega ARC. LOCATION: National Guard Amory. 
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HOURS: 9am. ADMISSION: $2 . fEATURES: CB - EX ­
FM - FIR - T. DlALlR INFO: Tables SS. Tailgating 
$2 . CONTACT: JT Martin, 4181 Allison Mill Rd. , 
Talladega AL 35160. ZOS-362-0478, or call Linda 
Pettis at ZOS-362-SZIZ. 

ArRIL ZZ-23 

GA -MARlETT A - Marietta Area Computer Show. 
LOCATION: Cobb County Civic Center, 548 S. 
Marietta Parkway, Exit I 12 at 1-75 (Hwy. 120 
West). HOURS: Sat: 9am-Spm, Sun : I Oam-4pm. 
ADMISSION: $S both days, $4 Sun. only . FlA· 
TURES: AC- C- DP- FP. DEALlR INFO: 8 ' tables 
$40. CONTACT: Computer Show, POB 29S, River­
dale GA 30274 . 800-746-9001. 

NJ - WEST WINDSOR - 20th Annual Trenton 
Computer Festival '95. LOCATION: Mercer County 
Community College. HOURS: Sat: I Oam~6pm , 
Sun:l0am-4pm. ADMISSION: $8. fEATURES: B. 
CONTACT: TCF '9S, POB 129, Kirkwood PA 
17S36-0129. 717-S29-6134. 

ArRIL Z 3 

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 CORNlR - 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. _ 

Dl- NEW CASTLl- Hamfest '95. SPONSOR: 
Penn-Del ARC. LOCATION: NUR-Temple, Rt. 13. 
HOURS: 8am-2pm. ADMISSION: $5, XYL &. kids 
free. TALK-IN: 224.220- &. 147.225 + . fEATURES: 
C- DP. E. EX - F- F/R • H- T. DEALlR 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-Frl , 8-5pm EST. 

MA - PmSAELD - Fleamarket. SPONSOR: North 
Berkshire ARC. LOCATION: Taconic High School , 
Valentine Rd .. HOURS:8am-2pm. ADMISSION: $2. 
TALK-IN: 146.91. fEATURES: CB - EX - FM. DEALlR 
INFO: Vendors; $5 adv. , $7 door. Setup 7am. 
CONTACT: Chuck Lowery NZIZ, 413-447-8377 . 

MAY6 

MD - STEVENSVILLE - Hamfest &. Computer Flea 
Market. SPONSOR: Kent Island ARC. LOCATION: 
Grasonville VFW, located behind Sleep Inn. 
HOURS: 8am-2pm. ADMISSION: $4 donation, tall ­
gate free. TALK-IN: 146.94/146.34. FlATURES: C ­
DP - FM - F/R - H - T. DEALER INFO: Tables &. 
tailgating spaces are free w/admlsslon . CONTACT: 
Glen, WN3G @ 410-643-1 125: Jim K3UBC @ 
41 0-643-3338. 

NJ- WAYNE- Computer Show. LOCATION: Willi­
am Paterson College, Recreation Center, near 
1-80, Rt. 23 &. Rt. 46. HOURS: 9:30am-4:30pm. 
fEATURES: C. DEALlR 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. 16176 &. 146.52/SZ . fEATURES: B -
CB- EX- F- FM- FIR - H - T. DEALlR 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: 146.011146.61 , 
146.22/146.82. fEATURES: DP- EX- F/R - T. 
CONTACT: Jeff WA4EFT or Kay KE4NHX. 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, I 130 
9th Ave, Exit I 08 at 1-20/1-59. HOURS: Sat: 
9am-5pm, Sun: I Oam-4pm. ADMISSION: $5 both 
days, $4 Sun. only. fEATURES: AC - C - DP - FP - F/R. 
DEALlR INFO: 8-ft tables $3S. CONTACT: Comput­
er Show, POB 295 , RlverdaleGA 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. 

MAY 7 

NY- POUGHKEEPSIE- ARRL Hamfest. SPONSOR: 
Mt. Beacon ARC. CONTACT: Ken Akasofu, 
KL7JCQ, 316 Titusville Rd., Apt . 4, Poughkeepsie 
NY I 2603-2 944. 914-485-961 7 . 

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 IS6. 7 , 223.760MHz PL 
67.0, 146.910Hz, 443 .350MHz PL 156.7 . fEA­
TURES: DP- EX - FP- FIR. DEALlR INFO: Setup 7 am. 
$19 I st table, $ I 5 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 /regls­
tration. CONTACT: Otto Supllskl WB2SLQ, 914-
969- 1053. 

PA . WRIGHTSTOWN- ARRL Hamfest. SPONSOR: 
Warminster ARC. CONTACT: William Gorodetzer, 
K3MFI , 25 Fawn Dr. , Holland PA 18966. 21S-968-
2504. 

VA - ANNANDALl- 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. 301-530-235S. 

MAY 14 

MD - HAGERSTOWN - Great Hagerstown Hamfest 
&. Computer Show. SPONSOR: Antietam Radio 
Assoc . W3CWC. LOCATION: Hagerstown Jr. Col­
lege, Athletic &. Recreation Center. HOURS: 
8 :30am-3pm. ADMISSION: $5, under 12 free. 
fEATURES: C- DP - EX - H - T. DlALlR INFO: Tailgate 
spaces $5 - first come, first serve. Indoor tables­
Adv. SIS, door $20. Set up 6:30pm-9:30pm, May 
13. CONTACT: Fred Bailey N3HTN, 301 -416-8079, 
301 -714-0688. 

WV - WHEEUNG - 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: 
146.910 &. 146.715. FEATURES: B- C -CB- DP- EX 
- FM - FP- F/R - H - RV-S- S-T. DEALER INFO: Flea 
market - free w /admlsslon. Set up 6am. Tables 
sliding scale amount . CONTACT: TSRAC. Box 240, 
RR# I, Adena , OH 4390 I . Ph/FAX 614-546-3930. 

MAY 19-10-ZI 

NY - ROCHESTER - 61 st Annual Hamfest &. 
Computer Show. Combined with the Atlantic Divi­
sion/New York State ARRL Convention. LOCA­
TION: Monroe County Fairgrounds Rt. ISA &. 
Calkins Rd. ADMISSION: $6, adv .. $8 door. FEA­
TURES: B - C - CB - FM - H. DEALlR INFO: Flea 
market - 10 x 20 tailgate spaceS I 0 .. CONTACT: 
Rochester Hamfest, 716-424-7184. 

MAY 10 

KY - PADUCAH - ARRL Hamfest. SPONSOR: 
Paducah ARA. CONTACT: David Fraser, KQ41U, 
S 71 5 Blandville Rd .. Paducah KY 4200 I. 502-
S54-7999. 

NJ- BELVIDERE- ARRL Hamfest. SPONSOR: 
Cherryville Repeater Assn .. CONTACT: Marty 
Grozinskl , NS2K, 6 Kirkbrldge 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. DEALlR INFO: 500 + tables. 
CONTACT: KGP Computer Show. • 

MAY 10-11 

AL - BIRMINGHAM - ARRL Hamfest. SPONSOR: 
Birm ingham ARC. CONTACT: Bill Levey, WA4FAT, 
2953 Donlta Dr .. Birmingham AL 35243 . 205-967-
61 22 . 

MAY 11 

NY - WOODBURY- ARRL Hamfest. SPONSOR: 
Long Island Mobile ARC. CONTACT: Nell Hantman , 
WE2V, 2 Majestic Ct .. Dlx Hills NY I 1746. 516-
462-5549. 

EVENTS. CALENDAR ;, 

<.Alontlt at a glance 
'"i'L ··•· ){ 

, MARCH 1995 

MARCH 4 
CA - Santee- Ham Radio,Computer &. Electronics Swapmeet 
AL - Tuscaloosa - Black Warrior Swapfest 
FL - Sebring - Sebrlngs' lnd Annual Hamfest 
lA - Cedar Rapids - Annual Eastern Iowa Computer Fair 
Ml - Waterford - Computers &. You Computer Show 

NJ - Absecon - Springiest '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• 
MA- Northampton- MTARA Amateur Radio Fleamarket 
MA- Taunton - Northern Computer Shows• 
Ml - Southgate - Computers &. You Computer Show 

MARCH 7-8-9 
TX - Dallas - Computer Telephony Conference/Exposition 

MARCH 10 
MO - St. Louis - Annual Ham Radio Auction 

MARCH 10-11-11 
LA - Lafayette - ARRL Hamfest 

MARCH 11 
AZ - Scottsdale - ARRL Hamfest 
CA - Santa Rosa - MarketPro Computer Show• 
FL - Lake Worth - Free Flea 
IN - Indianapolis - AGI Computer Fair' 
NO - Fargo - Amateur Radio &. Computer Fair 
Nj - 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 11-11 
CA -Ventura - MarketPro Computer Show• 
NC - Charlotte - Charlotte Hamfest &. Computer! air 
Nj - Pennsauken - KGP Computer Show• 
PA- Willow Grove- PC Dealer Showcase 

MARCH 11 
CA - Fresno - MarketPro Computer Show• 
CA - Lancaster - Market Pro Computer Show • 
CT - Bristol - Hamfest 
IN - Indianapolis - Indiana Hamfest &. Computer Show 
MD - Annapolis - MarketPro Computer Show• 
MD - Frederick - MarketPro Computer Show• 
Ml - Lansing - Computers &. You Computer Show 
NH - Portsmouth - Northern Computer Shows • 
NY - Stony Brook - MarketPro Computer Show• 
OH - Circleville - ARRL Hamfest 
OH - Cleveland - Compvter Mania Computer Show 
OH - Columbus - Computer Festival 
OH - Conneaut - 9th Annual Hamfest &. Computerfest 
PA- York- Bth Annual York Springiest 

MARCH 18 
CA- Santee - Ham Radlo,Computer &. Electronics Swapmeet 
GA - Marietta - ARRL Hamfest 
KS - Colby - Hamfest 
Ml - Livonia - Computers &. You Computer Show 
Ml- 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. Patrlcks 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 
Ml - Ann Arbor - Great Lakes Computer Expo &. Sale 
Ml- Madison Heights- Computers&. You Computer 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 15 
FL - Ft. Lauderdale - Narisaam Computer Show• 
IN - Michigan City - Hamfest &. Computer Flea Market 
MA - Wilmington - KGP Computer Show• 
Ml - Westland - Great Lakes Computer Expo &. Sale 
NY - Rye - MarketPro Computer Show• 
TX - Texarkana - ARRL Hamfest 

MARCH 25-16 
CA - Del Mar - MarketPro Computer Show• 
CA - Sacramento - MarketPro Computer Show• 
MD - Baltimore - PC Dealer Showcase 
MD - Timonium - Hamboree &. Computerfest 
PA - Pittsburgh - Market Pro Computer Show • 

MARCH 16 
CA - Stockton - Market Pro Computer Show • 
FL - West Palm Beach - Narlsaam Computer Show• 
IL - Grayslake - Lamarsfest '95 
IL - Palantlne - Computer Central Computer Show 
KY - Louisville - Computer Fair South 
Ml - Ann Arbor - Colossal Computer Sale 
Ml - Dearborn - Computers &. You Computer Show 
Ml - Flint - Five Star Productions Computer Show 
NC - Kinston - 5th Annual Down East Ham fest 
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 



MARCH 27·28-29-30·31 
CA • Santa Clara · BUS Industry Conference II. Exposition 

MARCH 3 I -APRIL I 
AR • Little Rock · Hamfest II. ARRL State Convention 
FL. Gainesville . Poorman'> Hamfest/Computer Show 

ArRIL 1995 

APRIL I 
CA • Hanford · Hams II. Hacker> Swapmeet 
CA ·Santee· Ham Radio, Computer> II. ElectroniC> Swapmeet 
CO · Longmont · LARCFEST 
CT · Waterford · Ham Radio Auction 
IN · Columbus · Hamfest 
MA · We>t Springfield · MarketPro Computer Show • 
Ml . jackson • Computers 8.. You Computer Show 
NJ . Hackensack. KGP Computer Show' 
NY · White Plains · Computer Show 8.. Sale 
PA · Lebanon · ARRL Hamfest 
WA · Spokane · Hamfest II. 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 • 
Ml · Flint· Computers II. You Computer Show 
Ml · Nevi · Great Lakes Computer Expo II. Sale 
NH · Manchester · Northern Computer Shows • 
NJ • 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 '9S 

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 · Market Pro Computer Show • 
CA · Stockton · MarketPro Computer Show' 
IL · Rockford · Electronics Expo II. Hamfest '95 
MA · Framington · Spring Flea Market 
MD· Upper Marlboro· MarketPro Computer Show' 
ME · Portland · Northern Computer Shows • 
Ml · Troy • Computers 8.. You Computer Show 
NC · Raleigh · RARSfest'95, Hamfest/Computer Fair 
OH · Cleveland · Compvter Mania Computer Show 
OH · Lima · Computer Festival 

APRIL 14·1 5·16 
GA · Augusta · World Wide Break 

APRIL 15 
CA • San Diego · MarketPro Computer Show' 
CA · Santa Rosa · MarketPro Computer Show' 
CA ·Santee · Ham Radio, Computer II. Electronics Swapmeet 
IN· Indianapolis. AGI Computer Fair' 
Ml · Grand Rapids · Computers II. You Computer Show 
NJ · 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 I 9-20·2 I 
NV· Las Vegas· Electronic Distribution Show II. Conference 

APRIL 22 
AL · Talladega. Tracfest 
IL • Kankakee . Computer Expo 
Ml · Brighton • Computers 8.. You Computer Show 
Ml • Westland . Great Lakes Computer Expo 8.. Sale 

APRIL 22·23 
CA ·Ventura· MarketPro Computer Show' 
GA • Marietta · Atlanta Area Computer Show 
Nl· 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' 
Ml • Southgate · Computers II. 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 · ~acramento · Ham Radio/Computer Swapmeet 
CA · Sacramento · MarketPro Computer Show' 
IL · Orland Park · Orland Park Computer Show 
Ml • Ann Arbor · Great Lakes Computer Expo II. Sale 
Ml ·Madison Heights· Computers II. 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 II. ElectroniC> Swapmeet 
MD · Stevensville · Hamfest II. Computer Flea Market 
Nl · Wayne· KGP Computer Show' 
NY · Owego · Southern Tier Ham fest 
SC • Green vi lie · Ham fest 
TX . Amarillo· ARRL Hamfest 
VA . Manassas · MarketPro Computer Show' 

MAY 6-7 
PA ·Allentown · MarketPro Computer Show' 
TX . Abilene • ARRL West Texas Convention II. Hamfest 

MAY 7 
CA · Livermore · Swapmeet 
CA • Santa Rosa · Market Pro 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. Iowa State Convention II. Hamboree 

MAY 13 
WI · Manitowoc · Lakeshore Hamfest 8.. Swapfest 

MAY 13-14 
CA · Sacramento· MarketPro Computer Show' 

MAY 14 
CA · San Diego · Market Pro Computer Show • 
MD· Hagerstown ·Great Hagerstown Hamfest II. 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 8.. Electronics Swapmeet 
IN· Indianapolis· AGI Computer Fair' 
KY . Paducah . ARRL Hamfest 
MA ·Wilmington· KGP Computer Show' 
Ml'. Westland · Great Lakes Computer Expo II. Sale 
MO · Kansas City · Missouri State Convention 
NJ • Belvidere · ARRL Hamfest 
TX ·Arlington· Calculator/Antique Instrument Convention 

M;ay 20·21 
AL · Birmingham · ARRL Hamfest 
OH · Cincinnati · Computer Fair 
NM • Ruidoso • ARRL Hamfest 
WA • Yakima · ARRL Hamfest 

MAY 21 
AZ · Phoenix · Computer II. Electronics Swapmeet 
CA · San Rafael · MarketPro Computer Show' 
CA · Stockton · MarketPro Computer Show' 
lA · 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 · Market Pro Computer Show • 
PA. King of Prussia. MarketPro Computer Show' 
WY • Casper . ARRL Hamfest 

MAY 28 
IL . Orland Park • Orland Park Computer Show 
MD · Bowie · Hamfest 

JUNE 1995 

JUNE 4 
CA · Livermore · Swapmeet 
IL . Princeton • Hamfest 8.. Computer Show 

JUNE 9·10·11 
TX · Arlington · '95 West Gulf Div ARRL Convention 

JUNE 10 
NC. Winston-Salem. Hamfest,Computer II. Electronics Fair 

MARCH 1996 

MARCH 9·10·11 
FL . Orlando • 50th Annual Orlando HamCation 

'See Computer Show Promoter Info Box 
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! . USE THE CLASSIFIEIJS 

READ BY 80,000 QUALIFIED ELECTRONIC BUYERS, 
SELLERS AND TRADERS EVERY MONTH! 

HOW TO USE THE CLASSIFIED$ 

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 
costs for boxing your ad (explained below). Choose the appropriate classification for your 
ad(s) to appear in (see right). Enclose your name , address and account number (if availabte) fo r 
identification purposes. Include full payment - CLASSIFIEDS ARE RUN ON A 
PRE-PAID BASIS ONLY - and mail your completed order to: 

NUTS & VOLTS MAGAZINE 
430 Princeland Court 

Corona, CA 91719 

DETERMINING YOUR RATE PER WORD 

The ad rate for current PAID subscribers is 30¢ per word. All others pay 60¢ per word . 
These rates apply to the first ISO 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. 

ADDING PHOTOS, DRAWINGS OR BOXES 

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. 

USING BOLD AND/OR CAPS IN YOUR AD 

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 
most helpful if you would spell out words when submitting handwritten copy. 

WHEN YOUR AD WILL BE PRINTED 

Ads received BY our closing date (the I Oth of the month) will run the following month: EX: 
Ads received by May I Oth will run in June. Ads postmarked through May I Oth but received 
after the closing date will be placed in the next available issue. No cancellations or changes 
after the I Oth. 

SOME THINGS YOU SHOULD KNOW BEFORE 
SUBMITTING A CLASSIFIED AD 

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 I st 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. 

FAXING IN AD COPY 

You may fax in ad copy or changes to Nuts & Volts before the closing date (the I Oth) at 
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 fuU. For verification of 
faxed-in ads, call 909-3 71-8497. 
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CHOOSING A CLASSIFICATION 

Select the appropriate classification for your ad(s) to appear in a'ld 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: 

10. Ham Gear For Sale liS . Telephone - Fax 
20. Ham Gear Wanted 120. Components 
30. CB - Scanners 130. Antique Electronics 
40. Music & Accessories 140. Publications 
50. Computer Hardware ISO. Plans - Kits - Schematics 
60. Computer Software ISS. Manuals - Schematics Wanted 
70. Computer Equipment Wanted 160. Miscellaneous Electronics For Sale 
80. Test Equipment 170. Miscellaneous Electronics Wanted 
85. Security 180. Education 
90. Satellite Equipment 190. Business Opportunities 

100. Audio - Video - Lasers 200. Repairs - Services 
110. Cable TV 

PLEASE TYPE or PRINT CLEARLY - ONE WORD PER SPACE-

AD #I- CLASSifiCATION I __ _ 

_ _ X---= ___ +----+---:--- X : __ _ 

Tot>! 
Words 

0 liX Poid Sub 
Of 

0 60<: Non Sub 

Subtotal BOX IT! 
0$25 copy only 
0 $50 copy/an 

Subtotal No. 
of 

Issues 

Total 

AD 12- CLASSIFICATION I __ _ 

__ X----:----+ ___ + ___ :---'- X __ :---

Tot>! 
Words 

0 )()( Poid Sub 
Of 

0 60<: Non Sub 

Subtotal 

Account Number ------

0 Boldl[] Ups 
and/or 

0 Artll'hoto 

BOX IT! 
0 $25 copy only 
0 $50 copy/art 

Subtotal No. 
of 

Issues 

Tot>! 

TowEM~~d _____ _ 

REMEMBER: All Ads Must Be PREPAID. $4.$0 min. per ad per insertion. 
Classified ads will not be processed until payment Is complete. 

No refunds. Credit only. 



The New and Improved 
Model R10 
FM Communications Interceptor® 

If RF security is a concern then the 
R1 0 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 

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. 
• Check deviation with 1OKHZ 

(1KHZ step) or 100KHz (10KHz 
step) range. 

• Check relative signal strength. 
• Skip button lets R 1 0 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. 

Model R20 
Interceptor/Bug Detector 
AM Communications Interceptor® 

The R20 is a compact RF signal 
strength detector with a 1 0 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. 

Transmitters can be easily checked 
for output and AM modulation. 

• The 1 0 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. 

~---a;q..-. ... ~ .... ,..,. 
'-" ·~· i 1'-i .,~i"Wiii » 
0J~~~ 1-800-327-5912 Fax 305-771-2052 

305-771-2050 • 5821 NE 14 Avenue, Fort Lauderdale, FL 33334 
Visa, Master Card, C.O.D., Cash or Money Order • Shipping Charges Additional. 
All specifications & prices are subject to change without notice or obligation. 



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. 
ANT1 K Easy to Assemble Kit I Plans .......................... $19.50 

Laser Ray Gun 

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 
LAGUN1 K Kit I Plans ........................................ Price on Request 

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 

~ ~ 
Shoc~orceFielcll ~ 

Vehicle Electrifier --.:;;F A 
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 I Plans ........................................................... $69.50 

Homing I Tracking Transmitter 
Beeper device, 3 mile range. 
HOD1 Plans ••••• $1 0.00 HOD1 K Kit I Plans •••• $49.50 

Listen Thru Walls, Floors 
Highly sensitive stethoscope mike. 
STETH1 Plans .•• $8.00 STETH1 K Kit/Plans ••• $44.50 

NEW! 
Telephone Line Grabber I 
Room Monitor 
ALL NEW/ The Ultimate In Home or Office Security & Safety/ 
Simple to Use! Call your horne 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 .......................................................... $10.00 
TELEGRAB1 K Kit I Plans ......................................................... $99.50 

Ultrasonic: Baser ~(//~ ~ ~'-"' 
Laboratory source of acoustical shock -~ ~ ~ ~ 
waves. Blow holes in metal, produce . _, ~ 
"cold" steam, atomize liquids. Many ;;..:::::~. 
c~aning uses for PC boards, jewelry, .......;-~A . §'--=-
COins, small parts, etc. ~ J. ' ,_ 
ULB1 Plans ............ $10.00 ULB1K Klt/Pians. .... $69.50 \ \ ( 

IOO,OOOV Intimidator I 
Shoc:k Wand Module 
Build an electrical device that is affective up to 20 feet. May be 
enclosed for hancfleld, portable field or laboratory applications. 
ITM2KM Easy-to-Assemble Electronics Kit .................. $49.50 
ITM2 Plans only, credit-able to kH ............................ $10.00 

lonRayGun 
Projects charged ions that induce shocks in people and objects 
without any connection! Great science project as well as a high 
tech party prank. IOG3 Plans ................................................ $8.00 
IOG3 Kit/Plans ............................................................ $69.50 

Invisible Pain I )~ 

~==~.!:' t)) ') 
complex shock waves of intense directional acoustic energy, 
capable of warding off aggressive arimals, etc. 
IPG7 Plans ........ .$8.00 IPG7K Kit/Plans ... $49.50 
IPG70 Assembled ...................................................................... $74.50 

SUPER 

GIANT 
Smoke ASSO!!J~ . .. !!!! 
Special Introductory Offert WOW! <Ner 500 Items! This is the · 
LARGEST Smoke Assortment we havel 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 

~ 
TV & FM Joker I 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 .............................. $24.50 

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 wl1mw Laser Tube, Class II ................................ $69.50 
LAS3KM Kit w/2.5mw Laser Tube, Class lilA .......................... $99.50 

~if\ r:i~l 
''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 HS1 0 headsets. LLIST2 Plans ............................. $20.00 
LLIST1K Kit of Both Transmitter and Receiver ........... $199.50 
LLIST20 Assemble with Laser Gun Site ...................... $299.50 

• 

3mw Visible Red Pocket Laser 
Utilizes our touch power control! 
VRL3KMX Kit/Plans ___ ,..$74.50 

Pocket Sized Night Viewer 
Uses Low Level Starlight to See In the Dark/ 
• Low Cost • Ultra-Hi Ute Amplification! 
• Auto Brightness Control 
• Umited Amount Available 
• Made in USA • Night surveillance • Animal studies, etc. 
Can I» used to fly an a;,-,. or drive a carl PKV7 Plans .... $15.00 
PKV7K Easy to Assemble Kit .................................. $1,295.00 
PKV70 Ready to Use ................................................ $1,595.00 

3 Mile FM 
Wireless Microphone 
Subminiature! Crystal clear, ultra sensitive pickup transmits 
voices and sounds to FM radio. Excellent for security, 
IT)O(litoring of children or invalids. Become the neighborhood 
disk jockey, or go "under cover" using our sunglasses FM radio 
(see catalog). FMV1 Plans ...................................................... $7.00 
FMV1 K Kit and Plans ..................................................... $39.50 
SUGL 10 Sunglasses with built In FM Radio ................. $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 • Up to 3 Mile Range • Only transmits 
during phone use. VWPM7 Plans ............................................. $7.00 
VWPM7K Kit/Plans ............................................................. $39.50 

CATALOG 
With many 
more items! 

Free with Order 
or send $1 P&H 



STOP 
CABLE 
THEFT. _. 

Is Your Cable 
Company 

Robbing You 
Blind? 

~ 

1-8 -225-3105 
I* I 
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BASIC STAMP MODULES! ® 
Stamp-Sized Modules Run BASIC Programs 

• Carrier boards provide battery clips, 
prototyping area, programming connect01; 
and reset bullon (851-JC carrier shown). 

BASIC Stamp I 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 * 

BS1-IC 

These new BASIC Stamp modules are the latest in BASIC Stamp computers . They're perfect 
for numerous applications, from controlling model trains to monitoring factory sensors. 
They have 8 or 161/0 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... EXT, and IF ... THE , 
as w 11 as SBC instructions for serial I/0, pulse measurement, and button debounce. 

BS2-IC 

P6 

PWR 

GND 

RES 
+SV 

P15 

BASIC Stamp II Module (BS2-IC) 
16 general-purpose 1/0 lines 

The BASIC Stamp Programming Package contains evetything you need to program Stamps 
using your PC. The package includes our editor software, programming cables, manuals, 
application notes, and free technical support. The package is available for 99; Stamps must 
be purchased separately. 

2048-byte program space (600 instructions) 
20-MHz clock (9600 baud serial , etc.) 
$49, $59 with carrier board * 

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 <n·ound $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 
z 
n 

Programmer for PIC16C5x/64/71/7 4/84/ ... 
Printed manuals; cables; power supply • $199 
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 BAS IC St:nnp and 1he Parallax logo ~t re regbten .. ·d tr..H.Iemark~ of Par:dlax. Inc. • PIC is a n.:gi ... tcn:d tr:.tdem~trk of 1\linoc..-hip Technology. Inc. • Fcallln.::-. and price:-. :-;uhjeCI to <:h:mge without notice. • Prices :1re U.S. prices only. 

• Progr.•mmcr "llohhyi..,l Pack- require:-. ~ ~ ~ Window:-. for printing d<K"llll1enl:ttion 
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