


Prorective Front 
Covers Available. .. 

t. !li~ ..... ---.......... .., Only $25! 
Tektronix 465M 5695 tOO HHz Portable Oscilloscope • • • 
• DuaiTrace: 5 mV/div to5 Y/div 
• OCto 100 MHz bandwidth 
• Time Base A 0.5 sec/div to 0.05 pS/div into 22 

steps; Time Base B 50 mS/div to 0.05 pS/div in 19 steps 
• 8 x 10 em display 
• Portable -weighs 25.3 lbs 
• Front cover not included. 

ACor 
Battery 

~=A/Of SJSO 
4'h digit Hultimeter • • • 
• lnclodes option 01 for AC or Battery operation! 
• Measurement functions: AC & OC Volts, AC & OCcurrent & 

resistance; 4:1 digit display 
• OC&ACvoltagerangesare±200mY, 2 V, 20V, 200V & 1200V 
• OC & AC current ranges are 200 pA, 2 mA, 20 mA, 200 mA & 

2000mA 
• Resistance ranges are 200 n, 2 till, 

20 till, 200 till, 2000 till & 20 MQ 

~-AU li._...,r fn,rrumcnt-. 
lnduJe ~ !mual- and are 
Comrktch Op<.Tat!Onal 

Unlc:.-.:-. Othen\.1."-'t: St:atW. 

Hoke 893A 
Differential Voltmeter 

5269 
conventional voltmeter 

• Voltage range: 0 to ±1100 V (AC & OC) 
• Resolution: I pY ~ ............. 
• OC accuracy: ±0.01% 
• AC accuracy: ±0.05% 
• 50 Hz to 10 kHz 
• Compact size 

Unpara/leled Value On This Fu8 Peiformance Oscilloscope System 
Tbousmuls QffOri~Tektronix PriC£ 
Tektronix 7603N System 

g~~~~!,!!=!!!~~:~~5•3~.~~~ ~-~~ ••• 5495 
Recognize this? If you've worked in electronics then you know Tektronix Oscilloscopes. This system is one of Tektronix's best and 
TUCKER lets you have it for only $495. It vie11~signals from5CO )JV to 80 V. That's5 mY to 10 V per division with aX 10 magni­
fier. Speed? You got it. It clocks in at 5 nS to 5 S/div. It shows you OCto 65 MHz with dead accuracy (2% of the input). The Mainfiame can use many plug-ins. 
So your system grows with you. In fact, it also saves you money and space that way. It also has the DELAY function to focus in on a signal's particular component. Its 
bright CRT shows you a single sweep, a low rejX:tition rate, or a very fast rise time sharply so you'll see what you want. You get two 7 Al5AN Venical Plug-Ins to pro­
vide you with extra control and an ideal Multiple-Setting Comparator. You control the polarity and magnification any way you like. The quick 7B53AN Horizontal 
Plug-In gives you the variety of sweeps and triggering to get the job done. Tektronix ().lality and Tucker Pricing are always a Winning T earn! 
Protective front covets are available for only $25 * 2 Universal P6COS X 1/)(10 Switchable Probes ** For This Mainfiame 

5 Channels, 12 Traces & FREE Probes! Protective Frmlt Covers 5695 Available ... Only s251 Kilwsui COS6100M . . . too HHz Oscilloscope • • • · 
The COS6100M combines ease-of-use with powerful features that sets it apart from other scopes. Order yours today and we'll include 2 FREE 

TPI PIOOIS X1/X10 Switchable Probes! The COS6100M can be found in production, testing, R&D, and even 
home shops because of its wide capabilities and low cost. You'll appreciate the versatility of 5 channels and 12 traces, 
plus its portability and very bright, clear display. The from-panel is laid out in a fresh, user-friendly fashion so you 
don't have to learn a "new scope" all over. It will trigger four ways: off of channels I, 2, 3, or "ALT." A patented 
"trigger lock" allows for stable, automatic triggering even on complex signals such as TV waveforms. Another unusu­
al feature is its ability to display several patterns at once. For example, this Kikusui COS6100M can show you X-Y 

displays of channel3 vs. channel!, and vs. 2, 4, and 5. Bandwidth of 100 MHz, sensitivities are CHI and CH2: 5 mY-5 V; CH3, CH4, CH5: 0.1 V and I V. 
The sweep speeds are 20 nS-0.5 S (A and B). This is a great deal on a powerful oscilloscope! 

logimetrics 920-SfOf 5295 Signal Genemtor • • • • • 
The 920-S I 0 I is a solid-state instrument, used for generating accurate CW, 
amplitude modulated, or frequency modulated signals over the II MHz to 
80 MHz frequency range (three 
over -lappin g .,._... 
ranges). Easy-to­
use, from-panel is 
logically designed 
so that quick setup; are Jrnible even with inexperienced users. Internal! kHz 
or external signal may be used for AM modulation. In the FM mode, signal 
may be modulated by an internal! kHz signal or by an external 50 Hz to I 0 kHz 
signal. Calibrated output signal in 10 dB step; from -II 0 dBm to + 10 dBm. 
Both Amplirude and Modulation are displayed using large, easy-to-read meters. 

Great For 
Unattended ~m~fi• 

~hckaro 
~SOA SJ95 
RS-2J2C Plotter • • • • • • • • • 
Outstanding value on this high performance plotter offering both HP-IB and 
RS-232C interfaces. Great for many applications, accepts A3/B and A4/A 
size media, uses drafting media pens, and will rotate graphs 90' for a choice of 
either horizontal or venical fonnats. Designed for easy operation, the 7550A 
has an automatic sheet feeder and utilizes a front panel display and function 
keys to guide through each plotter setup, repott plotter starus and give pro­
gram messages. Acceleration: 6 g (80 em/sec); 0.006 mm mechanical reso­
lution; addressable step size down to 0.025 mm; repeatability of 0.1 mm. 

FREE HP-IB Coble 

tOB:JJA t meter·------$JS Hewlett Packard 222SA s f49 HP-IB Thinlclet Printer • • • • tOB:JJB 2 meters $JS 
tOB:JJC f meters $JO 

IOBJJD O.S meters $JS 

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

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



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

HP & Toshiba Cartridges 
A. Hewlett Packard Deskjet & Deskjet Plus Font Cartridges 

Order by HSC II plus letter: •:0 B. Prestige El~e + 
+C. Letter Gothic+ D. Times Roman 8 & 10 pt.+ 
+ E, Times Roman 12 pt. + F, Times Roman 14pt. + 
+ G, Helv. 8& 10pt.+ H, Helv. 12pt.+ J, Helv. 14pt.+ 
+ P, Times Roman ASCII + 0, Helv. ASCII + 
HSCt 971n $5.00 

B. Toshiba Laptop RAM Cartridges -1 Megabyte 

HSCI97171 $5.00 

Arcade Game Controls 
+ Heavy-duty switch-type joysticks, made by Wico 

+ New in box, 1 OA Microswitch contacts 

+ Mounting flange 3' x 3.5', stick w~h knob is 3.25' high 
+ Choice of red or black teardrop or red ball knobs 

HSCI15227 Red Teardrop HSCI15228 Black Teardrop 

HSet15230 Red a.n Knob Your choice $6.95 

+ Heavy-duty 'fire' buttons, made by Wico 
+ New, 10A Microswitch contacts 
+Mounting flange 1.25' dia. , mounts in 1.125' hole 
+ Nicely dished button, choose from several colors: 

HSCI15218 Yellow, HSCI15219 White 
HSCI15221 Green, HSCt 15222 Red 

Your Choice $1.95 ea. 

+ Hyundai extemal2400 & 1200 bps modems 

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

t CCITT V .21 (V.22/V.22bis for 2400), MNP·S oompatible 

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

HSCI15179 2400 bps External Modem $17.50 
HSC# 15238 1200 bps External Modem $9.95 
+ 1200 bps internal modem card, new with software 

HSCt 15239 1200 bps Internal Modem $4.95 

HiFi Speaker Special! 
t 40W Max, 20W RMS Woofer, 40 () 
+ 5.5' dia. mounting, 1. 7 lb. overall weight " · ("\ 

+ Black Injection-molded GrapMe Cone ·• W 
+ Foam Suspension, Plastic Trim Ring 

+ Two-way Crossover Network with oonnection 
panel from same speaker system, lreq. unknown 

5.5' Woofer, new HSCt 15295 $9.95 
new HSCt 15296 $3.95 

220V Printer Special! 
+ C~izen 120D+ 9-pin Dot-matrix printer, Parallel interface 

+ Narrow carriage, friction or tractor feed, tractor included 

+ 120 cps draft mode, 144 cps High-speed El~e 

+ Overall Size 3.5' x 14.5' x 9.5' (without tractor) 

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

+ Brand new in box, 90-day warranty 

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

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

Handy Power Supplies 
A) Switching power supply rated at SVDC, 3A, Measures 2. 75 
x3.25x5.25', 1EC receptacle for universal (1 oo 
· 250VAC, 47 ·63 Hz) input, IEC cord not 
included, 6' Output cord with DIN plug 

New in box. HSC#14996 $5.95 

B) Unear supply rated at 12VDC @ 

1200 rnA. Input is strapped for 240 
VAC input, use as is with 110VAC for 
lowervo~age output, orre-strap ~for 11 OV AC 
use at 12VDC. Measures 2.5 x 4 x 6.5', IEC cord not included. 
HSCI 14980 $5.95 

C) Standard 6' IEC power cord for use with above supplies, 

misc. colors & styles, used. HSC# 80119 $.99 

D) Mu~i-output linear supply rated at SVDC @ 600mA, 
+12VDC 0 250mA, ·12VDC 0 250mA, 110VAC 
measures 2.5' x 3' x 4.75', generous 4' AC input oord, 
DIN output oord, HSCI15137 $14.95 

E) Same as 'D' above, only SVDC 0 SOOmA, + 12VDC 0 
HSCt 15139 $9.95 

+ Makes 3.5' IDE Drives removable 
+ Frts in 5.25' ha~-height slot 
+ Plastic oonstruction 

+ Remove drive for security 

+New in box 

+ Power interlock protects drive 

+ Includes data & power connections 

HSCt 15304 

Multimedia Woofer! 
+ 60-watt air-suspension speaker w~h buih-in crossover 

+ Mediavision Modei67Q-0020, used with CDPC system 

+ 6' speaker, 30 - 300 Hz lreq. 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 

HSCI 15178 $27.50 

WORM-drive Project 
+ Maxoptix RXT800S internal full-height 5.25' drive 

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

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

+ As-is, no returns or exchanges ... perfect for expenmenter 

+ SCSI Interface, we have no other info. 

+ Driver software available in Corel SCSI! package 

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

15209 $19.00 

Easy File Transfers! 
+ SmartSync Software by Nomadic Systems 

+ Provides easy way to keep mu~iple oomputers in synch 

+ Fast and efficient, transfers only the changes 

+ Worl<s with modems, cables or diskettes 

+ Automatically updates mu~iple files, single and muhi-user 

+ Prevents accidental overwrites, can remotely copy 

HSCII15305 $19.95 

Electronic 
Supply 

(1-800-442-5833) • 
HSC-Info @hsc.cue.com 
(408) 732-1573 
(916) 338-2545 
(707) 792-22n 

-or-

FAX your orders to: 

(408) 732-6428 

SCSI Disk Drive Case 
+ Low-profile case for 5.25' drives~ 
+ Perfect for CD-ROM drives 

+ 9.5' x 2.5' x 10.5' overall size 

+ 50-pin SCSI daisy-chain connectors 
+ Uses IEC power cord (not included) 
+ Internal audio cable, RCA jacks on back 

+ Features 40W power supply, fan, SCSIID switch 

15243 Low-Profile 5.25" Drive Case $3 9. 95 

Multimedia Speakers 
+ Two styles to choose from, both new in OEM box 

+ White plastic enclosures, grey grilles 

+ MSS-1000 has Volume oontrol, Bass boost sw~ch, uses 
3 C-cells per side, measures 3.5' x 3.5' x 5' 

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

MSS-1000 HSC# 15127 Pair/ $6.95 
MSS-2000 HSCI 15126 Pair/ $8.95 

+ Dual Workstation Installation Kit 
+Two high-quality 10' RG·58 coax BNC cables 
+ Two BNC tee's 
t Two BNC 500 terminators 
+ One BNC coupler 
+ Enough to cable two Thin-net workstations to the 

wall-plate distribution point 

+ Just in ... too close to ad deadline to sort! 
+ We will have several brands, speeds and interfaces 

+ Single, double and triple speed drives 

+ From $49.95 to $139.95 

+ Used, tested, guaranteed good, 90-day warranty 

+ Proprietary and SCSI Interfaces 

CALL FOR INFO .... $ave$$$! 

Laser Diode 
t Toshiba TOLD·9200 

+ 3 to 4 mW at only 75 - 1 OOmA of current! 

+ 670nm wavelength (visible red) @$ 
+ Brand new prime ---@ 
+ Unoollimated, needs current regulation 

+ Application sheet with suggested circu~ supplied 

HSCII 15163 $17.95 

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

+ Working drive pulled from mu~imedia systems 

+ Single-speed ha~·heighl drive, Sony 40-pin interface 

+ Front earphone/speaker jack, rear audio connection 

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

+ 90-day warranty 

HSCI 15191 $49.95 

Back-up Tape Drive 
+Summit Memory Systems 'Express 120' 

+ 120 Megabyte internal tape-backup un~ 

+ Bundled with Central Point Backup software 

+ Interfaces like a floppy drive (34-pin conn. on back) 

+ Brand new in box (includes AT mounting rails) 

+ DOS, Windows, Novell oompatible 

+ 90-day warranty 

HSCI15246 $59.95 

HSC now on Internet! 
+ Now you can request return e-mail from HSC! 

+ Simply send a posting to HSC-/nfo@hsc.cue.com 

+ Automatically receive an info package via return e-mail 

A. Teac ha~·height 5.25' 360K Floppy Drive 

+ Black Faceplate, Used, 30-day warranty 

HSCI14667 $14.95 
B. Internal Fax/Modem Card, 2400data/9600fax 

+ New OEM (no box, software) w~h spec. sheet 

HSCI15290 $9.95 
C. 3.5' Floppy Drive Adapter Bracket lor 5.25' bay 

+ Includes hardware, faceplate, connector adapters 

HSCI15124 $1.95 

External Floppy Drive 
+ 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 2.25' x 12.5' (great for mounting 

other external drives, i.e. CD-ROM, etc.) 
+ New in box, with manual 
+ 90-day warranty 

95 

+ Used VeriFone Tranz 240 terminals 

+ Vacuum-fluorescent alphanumeric 16-character readout 

t 12-key keypad+ Z-80 proc. t CMOS program EPROM 
+ Mag-stripe read·head (may have been disconnected) 

+ Communicates over an RS-485 line • 
t Needs 8.5 VAC adaptor 
+ Quant~ disoounts available 

$19.95 

New! QRP Kit Specials 
+ Popular QRP ham transceiver k~s by Oak Hills Research 
+ 1.5 Watt (Sprint) & 3 Watt (Explorer) models 
+ 30,40 Meter bands avail. for Sprint, 20, 30, 40forExplorer 

+ 100% complete k~s with chassis, knobs, etc. 

+ All ooils prewound for assembly ease 

+ CRP Wattmeter k~ WM-1 available for $79.95 

Sprint Transceiver Kit $89.95 
Explorer Transceiver Kit $129.95 

+ Lucasfilm's 'Their Finest Hour -- The Battle of Britain' 

+ Historically accurate depiction of key WW II battle 

+ 'Fly' a Spitfire, Sluka or one of six other fighter planes 

+ Realistic-looking cockp~ 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 

t IBM/DOS,EGAIVGA, Adlib compatible. 
HSC#14694 

+ Infrared Remote operates your computer from SO feet 

+ Perfect for sales presentations, training, demonstrations 

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

+ Handheld remote is 7' x 2.5' x .5' 

+ Included software provides screen pointer for emphasis 

+ Keystroke mapping table can be customized, saved 

+ Roam the room, make eye oontact with your audience 

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

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

To subscribe to our e-mail 'Mailing list', send a posting to 
HSC-server@hsc.cue.com w~h the single line message: 
SUBSCRIBE HSCmail <full name> 
You will getfuture unsolic~ed mai:ings. You can 'Unsubscribe' 
at any time in the same manner. 

HSC-Info@ hsc.cue.com 



SENSITIVITY • SPEED • DISTANCE • POWER 
Model3300 '139. 
1MHz-2.8GHz MiniCounter 
• True pocket size 
• 10 digit LCD display for 

best outdoors visibility and 
longer bartety life 

• Sdect six gate times 
• Direct & pre-scaled ranges 
• Hold switch locks display 
• Low bartery indicator 

Order Toll Free 

Model Ml '249. 
10Hz-2.8GHz HandiCounte 
• High speed OE10 
• Digital Filter greacly reduces 

random noise & oscillation 
• Digital Auto Capture locks 

counter display on first 
reading to pass filter 

• 5 Hour NiCad 
• 10 Digit Backlit LCD display 
• 16 segment RF bargraph 
• Arm/Store burton stores & 

recalls frequencies 
• 250MHz direct count 
• Digital Communications Port 

permits data logging with 
optional converter & software 

1-800-327-5912 
In FL: 305-771-2050 FAX: 305-77 1-2052 
5821 NE 14th Ave, Ft. Lauderdale, FL 33334 

Model3000A '349. 
1 OHz-3GHz HandiCountet' 
• High speed OElO 
• Digital Filter greacly reduces 

random noise & oscillation 
• Digital Auto Capture locks 

counter display on first reading 
to pass filter 

• 6 Hour NiCad 
• 10 Digit Backlit LCD display 
• 16 segment RF bargraph 
• Arm/Store burton stores & 

recalls frequencies 
• 250MHz direct count 
• Digital Communications Port 

permits data logging with 
optional converter & software 

• Multi-function: Frequency, 
Period, Ratio & Time 
Interval Measurement 

• Dual High Impedance Inputs 
&Amplifiers 

• Built In High Pass Filter 

Write In 52 on Reader Service Card. 

Model8040 1679. 
Bench Portable Counter 
With all the foaiures of the 
3{)()()A plus: 
• Dual500hm and lMeg Ohm 

input amplifiers with AODC 
roupling, ± Polarity, Trigger 
Level a~ust, Low Pass Filter & 
Anenuator 

• Internal clock output! 
external clock input 

• RS-232 Serial computer 
interface 

• Optional± O.lppm TCXO or 
± 0.05ppm KVG ovenized 
timebase 

Products above shoum with 
optionalantmnlls. 
When J?" order ask about OUT foO 
line ojA.ntenrlllS anJ Filters to give 
you maximum pick-up distances & 
OUT Probes anJ Product Accessories. 
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COMPUCATED CONTROLLERS! scott Edwards ............................................................ .. .. 11 
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hardware design. 
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microprocessor circuit. 
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BUILDING THE SONIC ROVER KIT Fred Btechman .. ................ .... ................................ 1 02 
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Nuts & Volts Magazine encour­
ages article submissions and 
queries. Send a SASE for a copy of 
our writer's guidelines. 

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

Deadlines should be discussed in 
advance with the editor, but gener­
ally all material should be submit­
ted by the 1st of the month for the 
next month's issue. 
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you do not have a mailing label, 
be sure to include your old 
address and the name(s) under 
which the subscription was sub­
mitted. 
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There is a new and 
up-coming electronics 
assembly company that 
you have got to know. 
It is called Tamsco, Inc. 
It is in a town just 50 miles west of 
Chicago, Illinois called Sugar Grove, just 
off ofl-88, a nice little community. 

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

They are friendly folks that would like to 
help you and your business grow. Your 
success is our success; we will work with 
you to help you and your ideas succeed. 

Just contact Owner Scott Gascoyne, Sales 
Manager John Middleton, or Sales 
Engineer Jim Payne to discuss your 
requirements. 

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

HAM GEAR FOR SALE 
10 

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

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

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

COLLINS RF Variable Inductor assem­
bly, 41uH, 1KW+, motorized, 12-28 VDC 
$49. Collins Variable Vacuum Capacitor 
assembly, UCSL-1000-3KV, motorized, 
12-28 VDC $69. Collins RF inductor, varia­
ble, 19uH, 1.5KW+, new $39. 
Alan, K6GA, 714·964-3912. 

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

TRUE-POWER<e, 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..()325, LESS BUS· 
TER'S ELECTRONICS, 2039 Civic Center 
Drive #176V, N. Las Vegas, NV 89030. 

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

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

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

CONVERTERS AND DESCRAMBLERS 
~ Quality merchandise by brand name manufacturers 
~ Satisfaction guaranteed ~ Free gift on first order 
~ Technical support ~ 1 year warranty on new descramblers 
~ 2 year warranty on new converters 
~ COD shipping & overnight shipping by request 
~ Experience where it counts ~ Volume pricing 
ADD-ON DESCRAMBLERS: SB-3, TVT, FI'B-3, STEALTH, SA-3, SA-3DF, 

M-80, PIO.CREEN, 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 

WIIOI.ESILE CULE M-F 11~ EST. (718) 262-a!OO. 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. 
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Dear Nuts & Volts: 
I am a fairly new subscriber to 

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

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

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

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

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

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

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

Bert Pool 
Fort Worth, TX 

Dear Nuts & Volts: 
I am writing to you in opposi­

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

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

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

John P. Kontolefa 
New York, NY 

Dear Nuts & Volts: 
In the March '95 Tech Forum, 

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

Bomarc Services 
Casper, WY 



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

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

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

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

FT901DM YAESU all mode HF transceiv­
er also includes Yaesu FV901DM VFO, 
Y0901 P multiscope, SP901 P speaker/ 
phone patch, Yaesu base mic, all original 
instructional manuals and cables. Excel­
lent condition asking $1,200. Call 616-
861-5577, after 4pm. 

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

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

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

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

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

PROGRAMMABLE COUNTER. Works 
with ANY VFO rig! Get a digital display 
for your rig, 100Hz resolution. You can 
read the tuned frequency directly, no 
need to calculate offsets. Counts to 
40MHz, up OR down. Counter Kit $69.95. 
Kit w/case $99.95. Assembled w/case, 
$139.95 S&H $6 (Continental US). GUAR· 
ANTEED TO WORK. For info send SASE. 
Call/write to order: S&S Engineering, 
14102 Brown Road, Smithsburg, MD 
21783. 301-416-0661. 
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Bargain Sale 
35,000 sq. ft. of Bargains 

• Test Equipment • Lab Equipment • 

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

• Microwave Equipment • Connectors • 

• Timers • Synchros • RF Cable • 

• Misc. Computer Equipment • Modems • 
• Muxes • Phone Equipment • 

• And much more • 

Check out these specials: 
HP 432A Power Meter ................................ $295.00 
HP 478A Power Sensor .............................. $295.00 
HP 141T Spectrum Analyzer Mainframe .... $750.00 
HP 8552A IF Section Plug-in ........................ $495.00 
HP 8553A RF Section Plug-in ...................... $650.00 
HP 8410A Network Analyzer Mainframe ...... $525.00 
HP 8411A Frequency Converter .................. $995.00 
HP 8412A Display Plug-in ............................ $595.00 
TEK 7104 1 GHZ Oscilloscope .................. $5,995.00 
TEK 7A26 Dual Trace Plug-in ....................... $175.00 

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

Rockland 75308 Spectrum Analyzer Plug-in .......... $395.00 

Call, fax, or visit today!!! 
Lectronic Research Labs 800-358-8378 
665 Winks Ln., Cornwells Heights, PA 19020 Fax: 215-633-9309 

~ ~ 

CUNARD ASSOCIATES 
R D 6 Box 104, BEDFORD, PA 15522 
TEL I FAX 814 623 7000 

THE PO ~EFI PFIO 

BA ITERY PACKS 

[J ALLMAKES 
&MODELS 

FACTORY NEW 

ALI N c 0 [Q£ 580T I F1T I 
EBP20NX 7 2/1500 $ 42.95 
EBP22S 12/800 $47.95 
EBP16N 7.2/800 $37.95 
EBP18N 12/600 $47.95 

I C 0 M [5Af7W2Al 
BP83 7..2f750 $29.95 
BP8AC 9.fN/600 [FOR 2AT I 
WITH CHARGER $ 34.95 

KENWOOD ! TH27A/47~ 
PB1 3 7.21800 $ 42.95 
PB1412/800 $49.95 

Y A E S U f23i2ii74D/£07illl 
FNB1 7 7.2V/600 $ 29.95 
FNB12 12V/600 $ 39.95 
FNB25 7.21800 $ 34.95 
FNB26 7.2/1000 $ 44.95 
FNB27 121800 $ 44.95 

FNB2 11/600 $19.95 

CELUJLAR BA1TERIES 
ALL BRANDS· CALL 

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

GENERAL ELECTRIC ~ 

MPD!PLS ~~~~~ ]' 19A704850P(1200mAH) $39.95 1\0 
19A704860P(1800mAH) S 44.95 ~ 
MPR/MPS/MPXIMARK V ' 
PL19D429763G1/3 $34.95 
PL190429777G1/3 $39.95 ~I_: . 

M 0 T 0 R 0 LA BENDIX KING 
P200JI-IT600/MT1 000 
NTN5521I4585 
4824/5414 $ 39.95 

UN/DEN 
APX650 $ 34.95 
APX1200 $39.95 

/COM 
BP2/ BP3/22 $18.95 
BP51CM6'llP8 S 24.95 
BP7 I CM7 $ 34.95 

KR1051E $34.95 
LAA100 $34.95 
LAA0125 S 39.95 

KENWOOD 
PB2 I KNB3 S 32.95 
PB25/H/26 $ 22.95 

YAESU 
FNB31414A/12 $32.95 
FNB11114!1 OS$ 29.96 
FNB17 $23.95 

BATTERY INSERTS· BEST PRICES f 

MANY OTHERS AVAILABLE WRITE OR CALL 

12 MONTH WARRANTY ON ALL ITEMS 

FREE CATALOG ~.VISA 
ADD$ 4.50 SHIPPING & HANDLING PER ORDER ~ 

Write In 110 on Reader Service Card. 

Write In 61 on Reader Service Card. 

New 
SuperBrighl 
5mW pocket laser 

"bright as a He-Ne" 

Our new SuperBright laser 
includes all drive electronics, 
heatsink, & collimating optics. 
The laser will run over five hours 
on 4 AA alkaline batteries. 
Red laser beam 635nm is 
10 times brighter than 670nm. 

This laser blazes like a torch. 

Price: 8189.00 
Please include $7.00 for shipping and handling. 
CA residents add 8.25% sales tax. 

Write In 82 on Readar Service Card. 7 



INTRODUCING THE UNIVERSAL M-400 
A totally new concept in data I tone readers ! 

• Baudot 
• Sltor AlB 
• ASCII 
• Swed·ARQ 
• FEC·A 
•FAX 
• POCSAG 
.GOLAY 
•ACARS 

• A RTTY·reader and tone-decoder In onel • DTMF 
• Easy to read two-line 40 character LCD. • CTCSS (PL) 
e No computer or monitor required. • DCS (DPL) 

Forget the limitations you have come to expect from most 'readers'. The 
self-contained Universal M-400 is a sophisticated decoder and tone 
reader offering an exceptional range of capabilities. The SWL will be 
able to decode Baudot, SITOR A & B, FEC-A, 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. 

Universal Radio 
6830 Americana Pkwy. 
Reynoldsbu rg, OH 43068 

+ Orders: 800 431-3939 
+ Info. G14 8GG-4267 

Only $399.95 (+$6 UPS). 

E ATAL 
This huge 1 00 page cata­
log covers everything for 
the shortwave, amateur 
and scanner enthusiasts. 

to recharge toner 
cartridges usee in the most 

popular laser printers. 

Free Instructions 
Free Technical Support 

e Supplies cost from 
$6.40 per recharge 

e Stattrer Kit with supplies, 
tools & chemicals 

e Initial Investment 

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

ally recharge them for you. 

Prices as low as $19.95 
We support all popular laser 

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

Apple, OMS, Panasonic, etc. 
mately $630.00, mcrua1rnale Just mail your cartridges to 
toner vacuum. us and we will do the rest. 

e Dial Document# 2040 e Dial Document# 3710 

us, or our 
FAX-ON·DEMAND SYSTEM 

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

~ 
CHENESKO 
PRODUCTS 

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

Orders: aoo-221-3516 

POLARAD TEST receiver ESH-2 $2,500, 
PRC·47 $175, Collins Antenna coupler 
HF8040 $550. Tel 714·441-1002, FAX 714· 
441·1214. 

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

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

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

Write In 28 on Reader Service Card • 

.----------------------------------. 

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

8 

"'and~ 
~, ff sales co. 

1·800·325·9465 
FAX: 818·796·4875 

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

El = Ee BUY & SELL Since 1947 

POWER SUPPLIES 

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

Stock #PS9404 .. ... $99.50 each 
1 0 for $750.00 

SWITCHING POWER SUPPLY 
LAMBDA #LUS-8A-12. 12 VDC 1.3 amps. 

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

LINEAR POWER SUPPLY 
POWER ONE #H828-1-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 41/." high x 131/." 

deep. Weight 161bs. New, with manual. 
Stock #PS9410 ... . . $195.00 

TEST EQUIPMENT 
HEWLETT 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 
#84458. Automatic Preselector .. $495.00 
#8057. Noise Generator ............. $295.00 
SH our c•t.log for more models In stock. 

SOLID STATE SCOPE 

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

Stock #088901 . . . .. $395.00 

CALL OR WRITE FOR OUR FREE 128 PAGE CATALOG! 

Write In 27 on Reeder Service Card. 

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

MICROWAVE X·BAND 10GHz Gunn 
xceivers, 2 for $25. Horn ant. kits, $15. For 
w ide-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. 

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. 

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

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

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

• e...., 

® .. .2.. 
TO .... ~ 
~ ..... -• "!' QU!l­

~ 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 
7.75% . 

,_ ........................ . 
exenaple ...,.If dlblls recellld lly 7:• ., = !. =5"11" L\il!! ........ ! 

Write In 181 on Reader Service Card. 



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

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

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

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

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

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

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

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

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

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

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

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

lf1Ulr1Ul?A 1[ ()~\V()~IE~lrS 
1·800-640-9948 

SPECIALS! 
Freeze Protection 
PhoneAiarm 
AUTO-DIAL MONITORS 
• Continuous Alarm Tone 

Converters Compatible To All Major Brands 
Every 16 min. when TAnlnAr:iturA 
drops below 45' 

• Remote Alarm, Status 

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

$ 59.95 
$235.00 
$ 65.95 
$300.00 
$180.00 
$185.00 

BQNS 
BRX3 
BRZ 

$ 47.00 
$ 35.00 
$ 40.00 
~ 
OQN7 $ 50.00 

MICR0-550 $42.00 

• Additional input i 
tank level monitor and 

• Operates during power 
outage on rotary and/or touch tone lines 

• 1 year factory warranty .,, 95 
#PA-2 .SEI:O PAIGE 38.9!1 e 

Digital LCR 
Hand Held Meter 
Inductance .02mH - 200H 
Capacitance .02 PF-
200~JFd 
Resistance .20 - 20MO 
#LCR-680 
~EG. PRieE 129.95 

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

NOW! 

•42.00 

$200.00 
$325.00 
$350.00 
$ 89.95 

321 
8535-420 
SA 85900-
ST1600 

Pinhole Camera ii~~Eill 
Requires 1/16' opening size. 

•1-1/2"x1-1/2"x7/8" 
• Power: 7.5·12VDC 
• 3.8mm lens included 
• High Resolution 
• 380 lines res. • .8 lux 

#CVCSOPH 

51000 
61000 
63000 
8500-311 
8500-310 $ 92.95 ST1086 

$ 99.95 
$ 99.95 
$290.00 
$240.00 
$220.00 SJ39.'5-. 12VDCPowerSupply 9.95 

Call for (Stealth) 
MSO's/SA and SA-3,'s 

Metal Detector w .. d by Garrett 
#Super Scanner I Professional Grade 
BEG J;'RIC!;: 1SM!! 

1fle4att~~~.1t'~t~tk~~ 

7~~ t6 ~ 4IVf ca&e ~· 

Write In 28 on Reeder Service Card. 

RCI-295012970 Modification Manual. 
Tune-up, audio, receiver, noise-blanker & 
clarifier modifications. Microphone wir· 
ing & more. $20 ppd w/money order, 
$25.50 COD. Scott, PO Box 510408, St. 
Louis, MO 63151-0408. 314-846-0252. 

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

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

POWERTEC MODEL 2D15-6B Power Sup­
ply, 12 volts, 6.5A CCS, adjustable, New 
$35 delivered. Alan, K6GA, 714·964-3912. 

HAM GEAR WANTED 
20 

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. 

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. 

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

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

Call For Other Styles 

.BEG P~IGE 658.00 

NOW! 

•375.00 

I NEED information/service manual on 
Racai6217D/MA6314 Freq. synthesizer or 
MA 6355 xtal osc units. Also info. on RA 
6338 convertor. Will sell 62170 mint. 
Please contact Frank KC4SRT, 912-857-
4777, 1275 Union Ch Rd., Sylvania, GA 
30467. 

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

• ~LLPHASE 
VIDEO-SECURITY INC. 

WHOLESALE VIDEO WAREHOUSE 

WANTED: 6 METER antennas/plans. Es­
pecially interested in designs or anten­
nas similar to "Saturn-6" by Hi-Par or 
Ebco "Skysweeper." Help me get on 
6-meters! Bob, KB8UHU, 216-336-8940, 
6-9 pm EST. 

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

Write In 187 on Reader Service Card. 

EPROM+ 
PROGRAMMING SYSTEM 

USES PARALLEL PORT 
EPROMS (24,28,32 & 40*PIN PLUS 27CXXX AND 28F) 
1702* ,2708,TMS2716* ;l.716,32,32A,64,64A, 128,128A,256,512,513,0 11,010,101 
1001,1000,1024,210,020,2001,220,2048,4001,040,240,4096,2516,32,64,68764,66 
EEPROMS AND NVRAMS ( 18, 24 & 28 PIN PLUS CXXX) 
2210,2212,2804,2816, 2816A, 2817,2864,2865,28256, DS12XX 
SERIAL EEPROMS* (8 & 14 PIN PLUS CXX) 
ERI400,M58657, 2401,02,04,16, 2444, 59C11, 8572,82,92,9306,46,56,66 
BIPOLAR PROMS* (161HROUGH 24 PIN) 74SXXX, 82SXXX FAMD.. Y 
MICROCONTRQLLERS* 
R741,8742,8748,8749,8751,87C51,8752,87C52,87C5XXX,87C751,87C752 
68705, 68HC705, TMS7742, PJCI6C5X 
*ADAPTER REQUIRED - DIAGRAMS INCLUDED IN MANUAL 

• SOITWARE- READ, VERIFY, PROGRAM, COPY, DISK FILE WAD 
& SAVE, CHECKSUM, FULL SCREEN BUFFER EDITOR W/20 CMOS 

• READS INTEL HEX, MOTOROLA S-RECORD AND BINARY ..-ILES 
• FAST-MOST DEVICES PROGRAM IN UNDER 60 SECONDS 
• RUGGED (8"X7"XJ") PORTABLE ENCWSURE W/CARRY HANDLE 
• MADE IN THE USA- 30 DAY MONEY BACK GUARANTEE 
• SYSTEM INCLUDES: PROGRAMMING UNIT, PRINTED MANUAL 

PRINTER PORT CABLE, POWER PACK AND SOFTWARE 

$289 
ADD SS.OO SHIPPING 

SS.OOCOD 
VISA/ MASTERCARD 

ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150 
(513) 831-9708 FAX (513) 831-7562 
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Open 
H~tJ'miiJ Is golne 

to new ...... ~,hore6 In another 
Nut6 & Volt6 ·column. 60r;from now on I will 
be your monthly ho6t. Who am I? I am Joe 
Carr K41PV. and I've been writing books, 
columns, and articles on electronics and 
amateur radio for many year6. If you wish 
to contact me with questions to be 
answered in this space, or su~~estions for 
topio6, then write to me at P.O. Box 1099, 
Falls Church, VA 22041. 

:=:<: 

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

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

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

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

The column will take on a somewhat dif­
ferent flavor than when Harry conducted 
it. Some of the same material will appear, 
but we'll also take a look at small con­
struction projects, communications air­
cults discussions, amateur radio, CB, 
SWLin~. monitorin~lscannln~. receivers, 
and a host of other topics that you should 
find interesting. This month, for example, 
we will take a look at OXin~ the cosmos 
("OX" is radio shorthand, so "li~ht years" 
surely qualifies as OX). 

ignored Jansky's ,------ --------------------------- ---, 

We may also dabble into other areas of 
science experimenting (with an electronics 
or communications flavor), if readers are 
interested. That material will probably 
include 6mall construction projects, 
instruments, and so forth. 

Amateur 
Radio Astronomers 

work. 
One chap. howev­

er, didn't ignore 
Jansky. An amateur 
scientist named 
Grote Reber, from 
Wheaton, IL, was 
intrigued at the pos-
sibility of combining 
twin interests in 
radio and astrono-
my. In 1937, Reber 
patched together 
enough stuff to 

BRl 
Rectifier 

Input 

erect a 31-foot (9-meter) parabolic reflector in 
his backyard (it must be nice to have that much 

Extraterrestrial radio signals are generated antenna space!). After initial failure, he changed 
from sources as close as our own Sun, to pul- his receiving equipment to listen to wavelengths 
sars and st ars far enough into deep space that of 33 em (910 and 1.87 meters, 160.4 MHz). 
even Capt. Ki rk and Scotty couldn't get there. In Hams and scanner operators who own VHF 
the early days of radio astronomy (late 1920s), receivers can see solar noise increase dramati-
many scientists scoffed at the idea of radio sig- cally as the sun comes up. Point a directional 
nals from out er space; astronomy was some- VHF antenna at the eastern horizon before sun-
thing you did with lenses and t elesco[.les and up. and tune in on the "hiss." As the sun slips 
cold, windy mountain tops. If you didn t freeze above the horizon, the hiss level forces the S-
your fingers off on some dreary mountain top. meter to take a dramatic leap to the right. 
then, to astronomers of that era you hadn t Radio astronomy got a further boost during 
paid your dues . .. you hadn't "seen the ele- World War II, when the consequences were a lot 
phant ." But that changed. more profound. The British pioneered the use of 

l

r ------------------ --------. radar detection of aircraft just in 
the nick of time for the Battle of 
Britain. Their initial Chain Home 

·. ___,.-- Directional Antenna 
~ radar system operated in the HF 

Preamplifier 

Shortwave Receiver 
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Figure 1 
Hardware set-up for 430 MHz 

galactic radio astronomy. 

43D-455 t.4Hz 
Down-converter 

Integrator & 
Recorder 

shortwave bands, but was soon aug­
mented by models working in the high 
UHF (900 MHz) band. These new 
"centimetric radars" (as they were 
called because of the 33 em wave­
length of · the signals) were more 
advanced, but suffered an interest­
ing peculiarity. 

Radar operators noted a periodic 
dramatic increase in received noise 
level that decreased the distance at 
which they could detect German 
bombers. It was found that the noise 
occurred whenever the Milky Way was 

Cl 
50 
uf 

Figure 2 
Integrator I Rectifier unit. 

Rl 
500 kohm 
Unear 
Taper 

Output 

What You Can Do 

I 

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

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

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

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



Hamt1ron1cs. 
14468-9535. 

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

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

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

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

Analog Vohage 
from Integrator 
Output 

Computer 

farads). Operating convenience requires three 
time constants, so C1, C2, and C3 are provided. 
All three capacitors should have a voltage rating 
of 35 INVDC or higher. 

The rectified signal, at the output of BR1, will 
charge the capacitors to a voltage proportional 
to signal strength. This voltage is applied to 
potentiometer R1, which is used to set the level 
provided through the output to the recorder. 

The "recorder" is not shown here, but can be 
any of several instruments. If you want to spend 
a fair amount of money, then look for a 0-to-1 
milliampere or 0-to-5 milliampere paper strip 
chart recorder. But that's no longer necessary 
because computers can be pressed into service. 

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

~n internal A/D card). 
The AID converter can be almost any of the 

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

for 
too noisy for radio 

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

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

at the speeds 
these observa­
tions are made 
(one per second 
is overkill), 
that's not a 
problem. 

Satellhe TVRO 
Dish Antenna 

Antenna ''Head-End'' 
Circuitry Figure 4 

1,420 MHz receiver. 

Coax to RCVR 

1390 MHz 

An advan­
tage of the com­
puter is that it 
can store huge 
amounts of 
data in little 
space. For exam­
ple, at one-byte 
per sample 
observation 
taken 24-hours 
a day, a stan­
dard 1.44 mbyte 

Variable Frequency 
Oscillator To Recorder 

or Computer 

3.5-inch floppy 
diskette will hold 
nearly two weeks worth of data. And that data 
can be plotted on a laser or dot matrix printer in 
most cases. If the AID that you select lacks a 
graphing program, then the file can be plotted on 
a package like Microsoft's Excel. 

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

The system of Figures 1 through 3 are 
intended for use in the UHF band. Note that 
there are many different models of scanner and 
tunable receiver available that will tune the 
VHF/UHF range. Many such receivers operate in 
the 25 to 1,300 or 25 to 2,000 MHz range. 
Such receivers could easily be substituted for 
the system of Figure 1. The same integrator will 
work on those receivers as well. 

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

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

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

In order to provide some tuning around the 
operating frequency, it is common to use a volt­
age controlled oscillator (VCO) for the LO. Some 
designs use a varactor tuned crystal circuit, 
operating in the low-VHF region, which is then fre­
quency multiplied up to 1,390 MHz. The output of 
the mixer is fed through coaxial cable to the 
receiver site. In some cases, a 30 MHz amplifier is 
used ahead of the receiver, although in some 
cases (especially where a good receiver is used), 
the signal is applied directly to the receiver. 

Conclusion 
Amateur radio astronomy can be a very 

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

-MARKETPLACE-

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

May 6 SANTA BARBARA Earl Warren Showgrounds 
Saturday Tol<e Highway t01 to the Los PasHas Exit. Fotlaw the signs to the fairgrounds. 

May 13 & 14 POMONA Falrplex (!.A Fairgrounds) 
Saturday u Sunday Exit Highway to at Falrptex Drive. Go north to McKinley Avenue. turn right. 

Turn tefl on While Avenue to Gate 14. 

June 3 & 4 POMONA Falrplex (!.A Fairgrounds) 
Saturday u Sunday 

June 10 RESEDA Sherman Square Entertainment Center 
Saturday From lha tOt Freeway tol<a the Reseda ottramp. turn left (east) ta Sherman Way 

and turn rtght. Go ana block to Canby Street. t8430 Sharman wa~ 

June 11 BUENA PARK Sequoia Conference Center 
Sunday Tol<e the Beach Blvd. exll ott the 91 Freewo~ Go one block north 

to 7530 Orangethorpe. 

June 24 & 25 POMONA Falrplex (!.A Fairgrounds) 
Saturday u Sunday 

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

CONSIGNMENT TABLE 

300 EXHIBITS ar the POMONA SHOWS 

Admission 
Pomona: $71Jil 

AU others: $51JI1 

111- National 
-= :__ = Productions ( 408) 778-5200 or 800-800-5600 

-= ~ 1 n c Fax# ( 408) 779-1374 

Write In 59 an Reader Service Card. 

Are you overpaying ••• 

••• your ca.le company? 

You are If ••• 

••• you are leasing tlteir 
equipment. 

• Forest Electronics, Inc. offers a complete line of 

New Cable Decoders ancl 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 clay money back option. 

For More Information Call Us 24 Hours a Day At: 

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

12 May 1995/Nuts & Volts Magazine 

$ 49 SUNSHINE 1 GANG $569 LOGICAL CHIP3000 
$ 99 SUNSHINE 4 GANG $569 ADVANTECH UPROG 
$169 SUNSHINE 8 GANG $ 99 TTUDRAM TESTER 

..-----. $299 SUNSHINE 16 GANG $189 XELTEK ROMMASTER1 
$199 SUNSHINE UNIVERSAL $269 XELTEK ROMMASTER4 

T $269 JDR MUP UNIVERSAL $139 EETOOLS ROM MAX1 

·--.....;;;a---~ :::: jg: ~=~~Au~::~~~L ~~~E:~g~~SR~~:::: 
Genetal Device ln1ttument1 

GO/ WILL BEAT ANY I''RICE- NEVE'R UNOE'RSOLO ~ STANDALONE$699 

408-241-7376 FAX 241-6375 liS 983-1234 Internet ICDEVKE@ILnetcom.com 

Write In 58 an Reader Service Card. 

I #10 HAM GEAR FOR SALE cont. 

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

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

WANTED: REGENCY 70 watt VHF not 
working, but must be complete. Cheap. 
718~17-4332. Leave message. 

CB & SCANNERS 
30 

SCANNING WITH THE PR0-20041516 AT 
ITS FINEST, fully automated with amaz· 
ing untamed power! The CE-232 Scan· 
ner/Computer Interface has AutoPro· 
grammer; AutoLogger; Data LookUp; Bir· 
die-Reject; Macros & much more for 
IBM/compatibles w/512k & MSDOS 3.1 & 
up! Kit, Program Disk (specify size) & 
detailed manual: $194.95 + $5 S&H; or 
SASE for info: COMMtronics Engineer· 
ing, Box 262478-NVZ, San Diego, CA 
92196·2478. FREE info from our computer 
BBS at 619·578-9247, after 5:30 pm & 
before 1:30 pm, PST. 

SECRET CB Books 1·29, $10 ea; Sams 
Books $15 ea; RCI 2950·2970 service 
manual, $10. Call for free catalog of other 
goodies, 1-800·536-01 09. 

TOMCAT'S BIG CB Handbook, by Tom 
Kneitel! 221 pages, illustrated. Every· 
thing they never told you about AM, SSB, 
OX, 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. 

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

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

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

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

SCANNER HACKERS BIBLE 112 modifi· 
cations. 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. VISAJMC 602·782· 
2316. TELECODE, Box 6426-NV, Yuma, 
AZ 85366·6426. 

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

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

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

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



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

SCANNER MODIFICATION HAND· 
BOOK. Big! 160 pages! More than 20 
performance enhancements for PRO· 
2004 and 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. 

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

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

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

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

WANT PR02021 Mods for 800MHz. Joe 
Hilburn, 5013 Elkwood Ct., Raleigh, NC 
27613. 

MINI TOWER 486DLC-40MHZ W/MATHCO, 4MB RAM, 200MB HD, 512K VGA 
CARD, 1.2 & 1.44 FD, KB (NEW) ......................... ....... ... .... ................. .......... ..... ... $819 
PACKARD BELL 8086 XT 640K 30MB HD; 360K FD; KB, CGA .................. .......... $99 
PACKARD BELL 286-12 5-1/4 FD, 1MB RAM, 40MB HD, 101 KB .... ..... ............. $149 

486DLC-40MHZ AMI BIOS ............. $129 ZEOS 386SX-20 .................... .. .. .... .... .. $39 

SPECIAL!! 
14.4 F DRIVE . ...... . ........ $32 387DX-25-33 MATHCO . .. ..... $22 
15PCS. COMPUTER TOOL SET $6.99 SCSI TERMINATOR ...... . .. . .. $4 

AT MFM 16 Bit... .............................. $35 AT RLL 16 BIT ........... ...... ......... .... .... .. $25 
XT MFM HD .... ........ .. ... ... ......... ........ $39 XTFLOPPY .. ......................... ...... ... .. ..... $7 
FLOPPY CONTROL XT.. .................... $7 FLOPPY/IDE CONTROL 16 BIT .......... $14 
VGA 256K CARDS ........................... $27 VGA 512K CARD .................. ... ..... ...... $35 
MONO CARD ................................... $10 SERIAL OR PARALLEL.. ........................ $9 
EGA VIDEO CARD ........................... $15 

2400 INTERNAL MODEM ................ $12 360K FLOPPY DRIVE .... ... .. .. ........... .... $10 
PRINTER CABLE ..... .. ... .... ....... ...... $2.50 EXTERNAL SCSI CABLE ..... ... ........... .. .. $5 
9 PIN MONITOR EXT. CABLE ... ......... $3 Y POWER SPLITTER ............................. $3 
IDE CABLE (USED) .......... ................... $2 40MB IDE HARD DRIVE .... .. .... .. ... ....... $69 
25 PIN M/F G. CHANGER. ...... ........... $3 3 BUTTON MOUSE ......... .... ...... ......... ... $9 
15 PIN VGA EXT. CABLE ................... $5 KEYBOARD EXT. CABLE ... .. ................. $4 

MONO MONITORS STARTING ........ $19 IDE/FLOPPY CONTROLLER .. ..... .. ... .... . $9 
CGA MONITORS STARTING ........... $49 1/0 CARDS ... ........... ........... ............ .. ... .. $9 
MFM 20MB HARD ........................... $35 CGA CARD .................. ................... .... ... $9 
RLL 30MB ... .... .......... ..... .................. $40 SERIAL CARDS ................... .. .... ... ....... .. $5 
ZEOS DESKTOP CASE W/ 200W PS $39 8 BIT ETHERNET CARD .. .. .. ..... .. ..... .. .. $19 
M8-DOS VERSION 4.01 INCL GW-BASIC .................. ....... .. .. .. ........................... ........ $9 
MS-DOS VERSION 3.3 IN 3-1/2 DISKS ...... ... .......................... ............................ .. .... $6 

PLEASE CAll FOR QUANTITY DISCOUNT, SHIPPING CHARGES, 
& FOR MORE UNUSTED AT OR XT PARTS. 

Write In 57 on Reader Service Card. 

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

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

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

CELLULAR HACKERS! Hot new soft· 
ware programs up to 39 different phones 
using your PC. All Motorola phones ! 
Nokia, Oki, Novate!, etc. 8.6 Megabytes 
of info. covers ESN/NAM programming, 
test modes, everything! Manual and dia· 
grams to make own cables included. 
Guaranteed! No need to spend $200 or 
more! Mention Nuts and Volts, get a disk 
of unbelievable underground stuff ! Hot! 
Order now! $99.95 to; Bates, 426 West 
Belmont, Chicago, IL 60657. Phone, 31 2· 
213-7023. 

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

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

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

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

• We Buy AU Types 
u~s. Systems 

• OtTers of 200 Pieces 
Or More 

• CALL TODAY! 

1 402 392·2284 

FAX: 1 402 392-()991 

Ask For Purchasing ••• 
and 

Let's Deal!! 
Write In 35 on Reader Service Card. 

AMP-HOURS+ 1
'

1 

WorldLeader inState o[Chargelnstrumenlalion 

Battery status at a glance: Amp­
hoursconsumed, plus Volts and Amps 
flowing in or out Simple to use. Zero 
Ahrs areconsumedfromafullbattery. 
AMP-HOUR+ Meter counts down 
as Ahrs are used and back up during 
charging. Automatically learns, and 
compensates for, charging efficiency. 
Two channel model 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 graphicd.isplay! Extremelyver­
satile. Call or :fax for complete details! 

Dealer Inquires/Exporters Invited 

CRUISING EQUIPMENT CO. 
63 I:" Se:n il'" A H' :\\\ 

Seattll', W :\ IJX lfl7 t:S.\ 

(206) 782-SIOO 

Fax (206) 782--B36 

Write In 38 on Reader Service Card. 13 



SURPLUS 
TEST EQUIPMENT 

HEWLETT PACKARD 
11664C, Detector ... .. ........... . ........... $150 
11713A, Attenuator Switch Driver ......•......... $500 
11720A, Pulse Modulator 118 GHz .............. $1250 
11975A, Amplifier, 2.Q-8.0GHz ...... . . • ........ $1500 
11975A, Amplifoer, 2.Q-8.0GHz ................. $2250 
1630D, Logic Analyzer ............. . .......... $800 
1630G, Logic Analyzer, 65 Chanroel ... . •..•...... $900 
16408, Serial Data Analyzer ......... . ..... . ... $550 
1725A, 275 MHz Oscilloscope ... . .............. $500 
1740A, 100 MHz Oscilloscope . . ... . ............ $300 
1741A, 100 MHz Storage OsciUoscope . ..•.. ... • .. $450 
182T/8755C, Swept Ampl~udeAnalyzer . ..... . .... $850 
33108, Function Generator, .0001Hz·5MHz ..... • . $250 
332A, Distortion Analyzer ...................... $150 
3335A, Frequency Synthesizer, 200Hz-80MHz .... $2850 
339A, Distortion Analyzer, 10Hz-110KHz ......... $2250 
3437A, High Speed Digital VoHmeter ......... . ... $250 
3455A. Digital Vanmeter ......•...... . . . .• . . . .. $500 
3466A, 4.5 Digit Muhimeter ...... • ... • ...• .. . . . $350 
34688, 3.5 Dig~ MuHimeter .. . ... . .. ...... . ... .. $250 
3497A, Opt. 01, Data Acq. UnWDVM ...• . ....... $1000 
355C, Variable Attenuator . . ...... . ... .. ....... $125 
3570A, Tracking Receiver .. .. .. .. ... ... ... .... $800 
3575A, Phase Gain Meter 1Hz·13MHz . . . .. . .. .. $1200 
3560AIANALOG, Spectrum Analyzer, 5Hz-50KHz .. $1200 
3560AILED, Spectrum Analyzer, 5HZ-50KHz . ..... $2000 
3561A, Wave Analyzer ... . .................... $750 
3581C, Selective Voltmeter ......... .. ......... $950 
3562A, Spectrum Analyzer, .02Hz·25.5KHz .. .. ... $3000 
4288, DC Ammeter w/Probe ................... $200 
4342A, 0-Meter .....••.••......••....•• . ... $1700 
435A, Power Meter . ................... . .. . ... $250 
461A, Amplifier ....•........•....... • ... . .... $100 
489A, Amplifier, t.Q-2.0 GHz . . .. . ....... • ....... $100 
491C, TWT Amplifier, 2-4GHz, 1 Watt, 30d8 .. . .... $350 
495A, Amplifoer, 7.0.12.4 GHz ................... $150 
50058, Signature Analyzer ............. • ..... . . $700 
5254A, Frequency Converter, .3-3.0 GHz .. . . . ..... $100 
5255A, Frequency Converter, 3-12.4 GHz ....•.... $100 
5256A, Frequency Converter, 8·18 GHz .....• • .... $100 
5314A, Frequency Counter, 1 OHz-1 OOMHz . .. . .... $250 
53158, Universal Counter, DC·100MHz ........... $300 
5316A, Universal Counter, DC-100MHz ... . . . ..... $600 
53168, 7 Dig~ Counter, DC-tOOMHz ... . ......... $750 
532BA, Universal Counter, DC-100 MHz .. . ....... $225 
5340A, Frequency Counter, 10Hz·18GHz ........ $1000 
5341A, Counter, 10Hz-4.5GHz . ... ... ........... $500 
5342A, Frequency Counter, 0.5-18GHz .. . ... . ... $2750 
5345A, Frequency Counter Mainframe .. • .. . ..... $650 
6002A Opt. 01, Power Supply, HP-18, Q-SOV/Q-1 OA . $800 
6011A, Power Supply, Q-20V/Q-120A . . .......... $1000 
6111A (HAR.), Power Supply, Q-20V/Q-1A ... . .... .. $75 
6114A, Precision Power Supply, Q-20V/0·2A ... . .. . $550 
62058 (HAR.), Dual Power Supply, Q-40V/0.0.3A . . . $125 
62278, Dual Power Supply, 0·25V/0.2A . . ........ $600 
62608, DC Power Supply, o-10V, 0·100A ....... • . $450 
6284A (HAR.), Power Supply, 0·20V/Q-3A ......... $125 
6483C, Power Supply, 440 Volts, 25 Amps ... . .... $3250 
7475A, 6 Pen Graphic Plotter .. . ........ . ....... $350 
8160A, Precision Pulse Generator, 50MHz . .. .. .. $3000 
8170A, Logic Pattern Generator ......... . ....... $750 
8350A, Sweep Oscillator Mainframe ............. $2500 
83592A, RF Plug·in, .01-20 GHz ...........• . ... $9750 
8405A, Vector Voltmeter 1MHz-1GHz .... . .•..... $250 
84108, Network Analyzer System 

w/8412A,6743A&8411A ......... . .......... $800 
8411 A, Frequency Converter . .. ....... . ........ $250 
8411A/018, Frequency Converter .11 to 18GHz ..... $500 
8443A, Tracking Generator/Counter ...... . ....... $350 
84458, Automatic Preselector .........•.. • .. . .. $600 
8447 A, Amplifier, 0.1-400MHz • • • . .....•..•... . . $300 
84478, Amplifier, 0.4-1 .3GHz .......... • ..•..... $350 
8447C, Amplifier, 3Q-300MHz ............ .. .... $300 
8505A, Network Analyzer ........... . .. . ...... $2500 
65528, IF Section Plug-in ............... . ...... $600 
65528 & 65538, Spectrum Analyzer 

w/141T Mainframe ......................... $1800 
85528 & 6555A, Spectrum Analyzer 

w/14t T Mainframe calibrated w/menuals ....... $2250 
8557A/182T, Spectrum Analyzer .01·350MHz .•... $1850 
8559A W/182T, Spectrum Analyzer, 0.01·21GHz ... $4000 
8614A, Signal Generator, 0.8·2.4GHz . ...... • ..... $300 
86290A, RF Plug-in, 2·18 GHz ............•.. . . $1800 
862908, RF Plug-in, 2·18.6GHz ............•... $2000 
86408, Signal Generator, 0.5-St2MHz . . ........ $1500 
86408, Signal Generator, Opt. 002, .5-1024MHz ... $2500 
8654A, Signal Generator, t 0-520MHz . • .......... $650 
8656A, Signal generator, O.t·990MHz . ... ... . ... $3000 
86603A, RF Plug-in, 1·2600 MHz .. . . ...... . .... $t750 
8660C Opt. too, Signal Generator, 1·t300MHz 

w/866028 RF Plug-in & 86632A Mod. Plug-in .... $3000 
8672A, Synth. Signal Generator, 2.tBGHz ........ $9000 
86998, RF Plug-in, O.t·4GHz . .................. $300 
8741A, ReflectometerTest Set .......... . .... . . $200 
8743A, Reflection Test Unit, 2.0.12.4 GHz ....... . . $100 
87468, S Parameter Test Set . ... ............... $600 

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

TEKTRONIX 
t410, NTSC Generator, w/SPG1, TSG1, TSP1, TSG3, 
TSG5, TSG6 . .. .. .. ... ..... .... . . ... ... . . .. $3500 
2215, Oscilloscope, 60MHz . .. ..... . . .... .. . .... $600 
2465A CT, 4 Channel Oscilloscope, 350MHz .. .. .. $3500 
2465DMS, Four Channel Oscilloscope, 300MHz . . . $3000 
466, Storage Oscilloscope, 1 OOMHz . . . . . ... . . . . . $800 
466/DM44, Storage Oscillocope, tOOMHz . .. ..... . $700 
475, 200MHz Oscilloscope ...... .. . . .. ........ . $650 
475A, 250MHz Oscilloscope . . ...... . . •... • .... $800 
492, Spectrum Analyzer Opt. 1, 2, 3 

w/Mixers to 40GHz .. ........ .............. $8000 
576, Curve Tracer . . . . . .... ... . ..... . •.•.. . .. $1750 
577 D2, Curve Tracerw/177 Fixture ... . .... .. .. $1700 
5A48, Dual Trace Amplifier, 50MHz .... .. ........ $200 
7t04, tGHz Mainframe W/(2) 7A29, 7810, 78t5 ... $4850 
7603, Oscilloscope Mainframe . . ... ......... .. . . $175 
7704A, Oscilloscope Mainframe, 150MHz . . ....... $250 
7854, Wavefonn Processing Oscilloscope ....• . . . . $700 
7904, Oscilloscope Mainframe, 500MHz ... . •. . ... $400 
7904A, Oscilloscope Mainframe, 500MHz ....• .. . . $600 
7 A t3, Differential Amplifier . . .. . .. ...... . ..• . ... $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, 0.1·1800MHz . . ...... $1800 
7L13, Spectrum Analyzer, 1KHz-t .8GHz . . ....... $2250 
7Lt4, Spectrum Analyzer, 10KHz·1.8GHz . .. .• .. . $3500 
7L5, Spectrum Analyzer, 20Hz-5MHz, 

w/Opt. L3/025 ... .. ... ... . .. . .. .••. . . ... . .. $2500 
AM503, Current Amplifier .. ... .. . . . .. . .. ...... . $600 
DC5010, 350MHz Programmable Countermmer .. $1000 
FG504, Function Generator Plug·in, 

.001 Hz-40MHz . .. .. . ... . ... . .. .. . . .... . ... . $850 
OF150, Fiber Optic Cable Tester ... . .... .. ..... $3000 
PG508, Pulse Generator Plug-in, 50MHz ........•. $600 
R2445, Rackmount 0-scope, 150MHz, 4 Channel . . $1750 
R7613, Storage Oscilloscope Mainframe, 100MHz .. $300 
R7704, Oscilloscope Mainframe, t50MHz .. . . .... . $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 
TR503, Tracking Generator for 49214/516 . ... . .... $1200 

MISCELLANEOUS 
Boonton 41-4A, Power Sensor .. .. . . ............ $100 
Boonton 428, RF Microwatt meter ...... ... .. .... $350 
Eaton 20528, Amplifier, 100.512 MHz . . .. ... . ... $1000 
EIP 3500, Counter, 20Hz-12.4GHz . .. . .... . . . .... $400 
ESI 2428, Resistance Measuring System .... ... . $2250 
Fluke 335D, DC Vo~age Standard ... ... ... .. .. . $1500 
Fluke 343A, DC Calibrator . ... • . ..... . ... .. ... $1500 
Fluke 382A, Current Calibrator .... . . . . .. ... . ... $1000 
Fluke 510A, AC Reference Standard, 400Hz .. . .. . . $550 
Fluke 51018/03, Calibrator .... . . . ....... . .... $10,000 
Fluke 5200A, AC Voltage Calibrator ... . .. . . .. .. . $2250 
Fluke 5408, Transfer Standard ............ .. . . $1200 
Fluke 6071A, Opt. t30, Signal Generator, 

200KHz·1040MHz ...... . ... ...... ....... . . $3500 
Fluke 732A, D.V. Reference Standard ..... . .. . . . $2000 
Fluke 8505A, 6.5 Digit Digital Mu~imeter .. . . ..... $1000 
Fluke 8506A, Digital Mu~imeter ... . . .... . .. ... .. $2250 
Fluke 8520A, Digital Muhimeter .. . . ... . ..•... . . . $1000 
Fluke 8600A, Digital Muhimeter .. . . . .. . . •.. . ... . . $75 
Gen-Rad 1433P, Decade Resistor . . ..... . . . . ... . $300 
Pac. Meas. t 038D11, Display Un~ ...... . . . . . ... . $450 
Pac. Meas. t2464, Microwave Detector ....... ... . $150 
PAR 5208, Two-Phase lock-In Analyzer ... . .. . .. $2500 
Power Designs 2005, Power Supply .. ... ... . ..... $75 
Power Designs 2005A, Power Supply .. ... . ...... $100 
Racai-Dana 5900, Dig~al Muhimeter .. .. ....• .. .. $100 
Rockland 5t00, Frequency Synthesizer ... . ....... $650 
Rockland 5600, Frequency Synthesizer ...... .. . .. $800 
Sorensen OCR 30Q-35A, DC Power Supply, 

300V/35A ...... • . • .... . ..... .. ....... . ... $1500 
Sorensen QRD2Q-4, Power Supply, Q-20V/0-4A . .... $50 
Sorensen QRD 60·1.5, 60V·1.5A, 

DC Power Supply ......... . .. . ..... ... .. ... $150 
Wavetek 166, Pulse Funclion Generator . .. . . .... $1200 
Wavetek 186, Phase Lock Generator, 5MHz .... ... $400 
Wavetek 3000, Signal Generator, 1·520MHz . .. . ... $900 
Wavetek 3001, Signal Generator t·520MHz . .. ... $1100 
Wavetek 3006, Signal Generator, 

1 KHz-520MHz .... . .. .... ....... . .. .. ... .. $1200 
Wavetek BOt, Pulse Generator, SHz·SOMHz .. ..... $800 
Wavetek 802, Pulse Generator, 

5Hz-50MHz w/Delay .... ... ... ... ...... . . .. . $600 
Wavetek 8501, Peak Pwr Meter 30MHz-40GHz . .. $2500 
Wavetek 859, Prog. Pulse Gen., 5Hz-50MHz .. .. . $1500 
Wiltron 560, Scalar Networ1< Analyzer ..... .. .. . . . . $650 
Wiltron 6640, Sweep Generator, 26.5-40.0GHz .. .. $2500 

~ R & S Surplus j vtsA j 

~ 1050 E. CYPRESS STREET, COVINA, CA 91724 

(818) 967-0846 • FAX (818) 967-1999 
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I #30 CB - SCANNERS cont. 

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. 

BROWNING MARK IV eagles, very clean 
orig inal. Not strapped manual and origi· 
nal mike $450. Good condition. You ship, 
COD as is. Jim Smith, 8990 South 52nd 
Ave., West Colfax, lA 50054. 515-674· 
3489. 

COMPUTER HARDWARE 
50 

DEC EQUIPMENT WANTED! We are buy­
ing DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Di log, 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. 

UPS POWER 300VA to 1250VA, power 
supplies, tower cases, color monitors, 
network cards, network software. Call for 
catalog. GCS, 1-800-386·0577. 

FACTORY FRESH not refurbs SVGA Nl 
.28 $195. While supply lasts 90 day 
warranty. MSCRC Computers, 3243 
South 13th Street, Lincoln, NE 68502. 
1-800-401-3956. 

FREE ADS, Buy, sell trade. Computer, 
Ham and video related equipment. SASE: 
Advertizer, 39652 West ldylwild, Bass 
Lake, CA 93604-9711. 

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

MISC. COMPUTER inventory monitor. 
Printers, etc. for sale. 909-885-7785. 

FOR SALE: Commodore C64 computers, 
disk drives, books and software. Send 
SASE for listing. To: Robert Ritchey, 619 
58th, Vandalia, IL 62471-3003. 

SIP TO SIMM 30-PIN MEMORY ADAP· 
TER BOARD. Converts 256K/1MB/4MB 
SIP Memory Modules to 30-pin SIMM 
Socket for use with IBM/APPLE Comput· 
ers. $10.95 each, plus $4 Shipping, per 
order. William DeCoster, 3801 9th Ave. N 
#27, St. Petersburg, FL 33713. 

EXTERNAL TAPE backup Colorado trac­
ker 120MB for notebook/desktops paral­
lel port interface pass through printer 
port. Great price! $120. Servo-Track, 408-
378-1374. 

Cellular Extensions 
from 

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

Nee P120 12oz. Portable $399. 
Motorola PT 550 10oz. "Flip" Phone $449. · 

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

Motorola, NEC, Panasonic, Audiovox and many others. 

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

Write In 56 on Reader Service Card. 



The Pocket Pro COMMUNICATIONS 
SYSTEMS 
LABORATORIES 
1-800-529-9483 

Multi-Media Control Systems For Home And Industry. 
Custom Design And Manufacturing. 

~ 0 0 0 . . II<Wit 

~ 
vcs-to CID E 0 ..... """ 

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 & 

a~ :.Qo~ 0 
~~@@@le 

l R l R L R tJWIC 

VCS-10 AlB loss of video 
switch. Fully Automatic switch to 
A port if B loses video. Switches 
Stereo Audio in conjunction with 
VIdeo. Will rack mount with 
available bracket (mounts 3 units 
Signals fully buffered, may be 
manually or remotely switched. 
Introductory Price $225.00. 

VCS-21 Commercial Insertion from VIdeo Tape or Laser Disc. Fully 
automatic, responds to all valid network call tones, has event logging 
capability to support detailed customer biHing. S 1596.00. Serial Eproms. Only $129.95 

Mac EZ Programmer 
VCS-71 Channel Controller. Integrate four VCRs, two Laser Discs, and 
two standby sources for fully automatic 24 hour unattended operation. 
Supports blackout programming requirements. S 2996.00. 

The Only Eprom programmer made for Macintosh. The 
software has 1 5 functions including File Editing with a 32-
Pin socket supports (E)Eprom, (2 7/28 (C)XXX ) and Dallas 

MMCS-10 Home entertainment 8xB VIdeo/stereo Audio Cross Point 
Switch. Interconnect any of 8 inputs to any or all of 8 outputs. Ideal for 
interconnecting complex systems requiring periodic changes in signal 
routing. Re-program easily from front panel keypad. All inputs fully 
buffered, available in kit ($596.00) or fully assernbledAested ($695.()()). 
MMCS-11 Rack mountable commercial version of the MMCS-10, has 
additional feature of built in serial interface for external computer control. 
Assembled only~ 

Ram from 16K- 4Megabit. Only $299.95 

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

Add $4.50 COD To place an orc!er or request detailed catalog of products and services 
call TOLL FREE 1-800-628-8483. MasterCardNISA accepted. 

Fax (913) 441-1623 
Add $4.00 Shipping 

Visa I Master Charge 

CONTROL DALLAS' CYBERCARD WITH 
IBM PC! PROVEN XT/AT-Bus 1/0 Card 
read/write Dallas' 6417X CyberCard 
FAST! TSR Driver, Software, Adaptor 
PCB, all just $99, socket add $20. UPS 
Ground. OEMslinfo: 404-423-9862. BoMar, 
821 H Concord Ad #123, Smyrna, GA 
30081. 

HP PLOTTER Pens, felt tip, .3mm, for 
paper plots, blue only, in sealed blister 
packs, date expired but work fine, 100 
pens/$20 + $3 shipping, send check to 
Mack Goodman, 2106 Hampshire Drive, 
Fallston, MD 21047 or call410-893-0093. 

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

Z8 SINGLE BOARD COMPUTER. Fully 
assembled & tested 4x5" double-sided 
PCB. Plated through holes, silk screen, 
and solder mask. Socketed ICs. 560 hole 
prototype area. Zilog Z86C91 processor 
running at 12.288MHz. Low power CMOS 
design. 32K static RAM installed. Uses 8, 
16, or 32K EPROMs. Eight pre-decoded 
1/0 chip 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. 

Write In 31 on Reader Service Card. 

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 1/0 on board, 
Prototyping Area, too much to list. Sup­
port code for LCD displays and sensors 
included. Kit and Assembled. For new 
product information and free catalog 
contact Black Feather Electronics. 1-800-
526-3710. 

DOCUMENTATION NEEDED for a Hew­
lett-Packard hard drive, HP 
Model C2285E, Part Number D1660-60001, 
D1660A, Option: STD. HP cannot find any 
info; I need to know jumper & DIP switch 
settings. This is a 330MB, 5-1/4" ESDI full 
height drive. C. Svetlik, 216-442-1006. 

FREE CATALOG 9-pin printers $25 & up. 
Video cards: mono $5, mono/graphics 
$10, long CGA $10, short CGA $15, long 
EGA $20, short EGA $25. 1.2MB drives 
$25. 20MB MFM drive $20, 30MB ALL $30. 
New items: 540MB Quantum $185, 
1.44MB Teac $35, 101 keyboard $15, 
mouse $10, ISA IDE/10 Card $12, VL 
IDE/10 Card $19, 1MB SIMMS $39, NEG 
multisync to VGA cables $4.30. Oasis 
Technologies, 9-5 Pacific Monday-Friday. 
360-373-3818, BBS 360-613-1737. Box 267, 
Tracyton, WA 98393. 

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

DPV7 & DPBB7 (Including R2 & V5 Models) 
rtltl!!!ll.._ 1 Wire Smart Board Available 

CFT-2000 Series 
1 Wire Smart Board Available 

Write In 33 on Reader Service Card. 

bench ewrylhirJJ 
ever prirEd on scamer mods. Bill 
is a perfedionist who wil help ,u 
convert your scamer irm precisely 
what you'Ve always waned! 
260 pages, large format (lay-flat 
binding), FINALLY AVAILABLE! 
$24.95 until 6/30/95, then $29.95. 

(W ~Scanner Modification Hantl.oolcs 
Uoll: 160 pgs. Uol 2: 110 pgs, Lori. largE 
format f.. $17.9S. &st SJIDs Tr. guts! 

H~ A~ ESSENI1AL! 
Federal/state/local frequencies, 
with super detail. Everything 
you need! 800+ pages, $24.95 

Tcamers & Secret Frequencies 
Henry Eisenson's best seller. Novice to 
pro, i~s MUST reading,. Hi_ghly praised 
by the experts. 320 pages, $19.95 

Emergency Radio! Norm Schrein 
Scanning news as it happens. 
FUN! 214 pag ., $f4.95 

Television Gray Market 
How they steal cable programming! 

E' 160 $23 75 . ~ 
--------------------------
Index Publishing Group, Inc. bt hmk: "~ .J11 
3368 Govemor Dr. Ste 273N \dd'l : "::! l'a 

San Diego, CA 92122 ( --~=add 
7.7:- ( 1,1'\ 

1·800-546-6707- credit cards 
Write In 32 on Reader Service Card. 
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80C552 (8051 core processor) 8 
channel10-bit AID, PWM, 32K ROM, 
64K RAM, RS-232, 24 more 1/0, $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 

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-

$100 each CPU. 

J&M Microtek, Inc. 
83 Seaman Road, W Orange, NJ 07052 

-736-4567 

Write In 34 on Reader Service Card. 

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

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

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

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

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

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

Quick Fix for Models: 8550, 8570, 5 , 5 , 8 
(1-5) $22, (6-10) $20, (11-20) $19, (21-50) $17, (50+) $14.75 

40-Pin Micro Fix for: 5701 858 -7 185 1 0 
(1-5) $21' (6-1 0) $20, (11-20) $19, (21-50) $15, (50+) $13 

Fix Compatible With Systems Using: 

JERROLD 
Three - Wire Fix compatible with models DP11 DPV11 0 7 • 
except R2, V5 & M1 
(1-5) $13, (6-10) $10, (11-20) $9, (21-50) $8, (50+) $7 
28 Pin Micro Fix compatible with models P5, 
(1-5) $10, (6-10) $9, (11-20) $8, (20+) $6 

NEW PRODUCT/II 
One Wire Super - Fix compatible with JE CFJ, R2 
models, adjustable for c. sm. 
(1-5) $35, (6-10) $31, (11-20) $28, (21-50) $25, (50+) $23 

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

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

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

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

DEALERS, TECHNICIANS: Do you throw 
away bad power computer switching 
power supplies? 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, 520-623-8994. 
PO Box 5123, Tucson, AZ 85703. 

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

STEALTH DESCRA BLER 

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

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

MOTHERBOARDS 80486SL-33 $99, 
84086SL-50 $129, 80486DX2-50 $209. B&D 
Computers; 601-875-0596, FAX 601-872-
2484. 

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

RF VISION. Convert your IBM compatible 
into an RF Spectrum Analyzer/Monitor 
Receiver tuning 2 to 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. 

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 

OTHER P ODUCTS ........ .. 
SS • T¥8 • 0 e PI ce descram r 
Compattble with all Scientific Atlanta, except Base Band 
(20+) $115ea, (50+) $105ea, (100+) $99 ea. 

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

0 EER custom 6300 modules $59 ea. - 61 00 modules $29ea. 
7 -1 11-1 \ Q { 1-2 7 '2 ...L.. .6 

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

Figure 1 is a block diagram of the Domino-52 
hardware. Figure 2 is the pinout of its interface 
connector. The 80C52 processor is an Intel design, 
and a distant cousin of the Intel microprocessors 
that have been mainstays of PC-compatible com­
puters since the beginning. Unlike the general-pur-

ufP 
r r r offER 

by Scott Edwards 

Its line-numbered BASIC is 
as comfortable as an old 
pair of jeans. Its hardware is 

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

• Solid-epoxy package measuring 1.1" x 1.75" x 0.4". 
•11 MHz 80C52 processor with floating-point BASIC 
in ROM. 

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

terminal program. 
• Low current draw; typically 15 rnA. 

• 32KB each of RAM and EEPROM for 
large programs. 

• 12 logic-compatible 
input/ output lines. 

• Built -in serial port with 
line drivers SURROrting 
standard RS-232, plus 
long-haul RS-422 and 

networkable RS-485. 
• Hardware and firmware sup­

port for frequency measurement, 
precision timing, purse and tone gen­

eration, and communication with senal 
expansion ICs via the inter-IC (12C) bus. 

• Optional12-bit, 2-channel analog-to-digital 
converter (ADC). 

• Inexpensive, with prices starting at $79.00. 

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

The 80C52 has 65,535 bytes (64 KB) of 
memory, divided into 32 KB each of RAM and 
EEPROM. You may recall that EEPROM retains 
data even with the power turned off, but may be 
erased under the control of the processor. As we'll 
see in the software discussion, this makes storing 
and revising BASIC programs very convenient. 

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

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

With RS-422 and -485 capability built in, 
Domino is a natural for networking. Up to 32 
Domino nodes (Dominodes?) could be distributed 
throughout a home, factory, or farm to monitor 
and control individual aspects of the operation. 
They'd report back to a central PC equipped with 
an RS-485 converter ($50.00 and up), which 
would act as the nerve center for the system. The 
nodes could even be reprogrammed from the 
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The Domino-52 Microcontroller at a Glance Bottom view of Domino-52 
header connector 

Power: 
Requires [ 
regulated = 
5 Vdcat 15mA 
(plus loads on 
line driver, 

32kB I 32kB 
l Static RAM EEPROM -- I I 

if applicable) 

~ Line ~ 
Receiver 80CS2Proce 0 

with BASICi RO 
Line 

Driver 1-

l 

Hardware/Firm ware: 
80C52 processo r runs BASIC from 

can be entered by 
o EEPROM for 
r-on execution. All 
as floating-point 
quires no special 
rdware or software, 
rogram. 

ROM. Programs 
terminal, saved t 
automatic, powe 
math performed 
calculations. Re 
development ha 
just a terminal p 

+5V 

ADCO 

ADC1 

Timer 1 

TimerO 

Interrupt 1 

20 

• • Ground 

• • Port 1.7 

• • Port 1.6 

• • Port 1.5 

• • Port 1.4 

• • Port 1.3 

r-----1 12-bit, 2-ch Interrupt 0 • • Port 1.2 

Communication: 
Built-in support for 
RS-232, -422 & -485 

host PC. 
Domino has 12 digital inputfout­

put lines (1/0s), including a general­
purpose, 8-bit port this The 80C52 
directly reads and writes port, which 
is compatible with standard TTL 
logic levels. 

Those of you who have experi­
ence with PIC and BASIC Stamp 
microcontrollers will find the electri­
cal specs of these 1/0 lines to be 
Domino's least desirable aspect. PIC 
1/0 lines can source 20 rnA and sink 
25 rnA. With more modest loads, 
they can be counted upon to be with­
in a few millivolts of +5 volts or 
ground when outputting 1 or 0, 
respectively. In their input mode, PIC 
1/0s leak less than 1 microamp (uA) 
into or out of external circuitry. 

By contrast, the 1/0 lines of the 
80C52 processor used in Domino 
typically source just 400 uA and sink 
1.6 rnA. Output voltages are not ideal 
either, with 2.4 volts representing a 1 
and 0.45 volts a 0 (at typical current 

.. I 

Digital Input/output: 
Total of 12 1/0 lines: 
8 general-purpose, 2 interrupts, 
2 timers. 1/0s shared with ADC 
and 12C bus 

I 

ratings). The 80C52 has no input 
mode - you merely write 1 s to the 
pins to be used as inputs, and the 
input voltage level overwhelms the 
80C52's wimpy internal pull-up. 

Although the 80C52's 1/0 char­
acteristics are fully compatible with 
standard TTL logic, they aren't useful 
for lighting LEOs, or even driving 
some transistor switches. So interfac­
ing Domino to many kinds of loads 
will require additional components 
such as buffers or latched high-cur­
rent drivers. Fortunately, Domino's 
ability to communicate with peripher­
al chips serially through the inter-IC 
(12C) bus makes interfacing such 
devices a snap. Table 2 lists a sam­
pling of available peripherals. 

Domino has four special-purpose 
1/0 bits: two interrupts and two 
timers. Interrupts override the pro­
gram in progress in order to take 
care of a high-priority task. Timers 
are hardware counters within the 
80C52 that can be used to generate 

MuWire 
Type DeKrlptlon Length Pros Coaa 

RS-232 Ground-referenced 50 feet Compatible with Umited cable 
s~nal: virtually any length. 
+ V to +15V: 0 type of PC or Vulnerable to 
-3V to -15V: 1 terminal. noise. Only 1 
Need 3 wires for sender and 
simultaneous 2-way receiver. 
communication. 

RS-422 Differential signal 4000+ Noise-resistant, Requires 4 
pair (Tx+ and TX-): feet long cables OK. wires. Not 
Tx+ =0, Tx- =1: 0 Supports 1 supported by 
Tx+ =1, Tx- =0: 1 sender and 1 0+ all PCs. 
Need 4 wires for receivers. 
simultaneous 2-way 
communication. 

RS-485 Same method as 4000+ Noise-resistant, Requires soft-
RS-422. Transmits feet long cables OK. ware to tell 
and receives over 2 Supports 32 senders when 
wires, but not simul- senders and 32 it's OK to 
taneously. receivers. talk. 
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I ADC 

(}-5 
refer 
syste 

v inputs. 
enced to 
mpower 

Serial Xmit + 

Serial Xmit-

• • Port 1.1 

• • Port 1.0 

Serial Receive + • • Serial Receive -
Analog Inputs: 
12-bit, 2-channel ADC is an 
extra-cost option. Accessible 
from BASIC through provided 
machine-language code. 

or measure time delays. 

11 10 

In Domino, these capabilities 
work together to provide two valu­
able capabilities: pulse-width mod­
ulation (PWM) and frequency mea­
surement. PWM can be filtered to 
generate variable voltages, used to 
control the duty cycle (and therefore 
speed) of a motor, or ampHfied and 
sent to a speaker to generate tones 
and music. Domino's PWM operates 
continuously as a background task; 
just set it and forget it. 

The frequency-measurement 
function can be used to interpret data 
from devices that produce variable­
frequency output, such as tachome­
ters, humidity sensors, and voltage­
to-frequency converters. 

The final hardware feature is an 
extra-cost option: an onboard 
LTC 1298 analog-to-digital converter 
(ADC). The LTCI298 has 12 bits of 
resolution and two input channels. It 
is referenced to the controller's +5-
volt supply. It can measure an input 
voltage to a precision of 5 volts/212 = 

5/4096 = 1.22 millivolts. ADCs are 
popular peripherals for microcon­
trollers, since they can measure any 
condition that can be converted to a 
voltage; light, temperature, position, 
battery condition, motor speed - you 
name it. 

Domino has built-in support for 12C components, 
1 

which can be daisy-chained onto a specialized two-wire serial port. 12C periph­
erals have factory-assigned ID codes, which can usually be changed by writing 
to one or more address pins, so the bus acts like a small, high-speed network. 
Here is a sampUng of 12C chips offered by Phmips Semiconductors, J2C's origi­
nator and biggest booster . 

Controllers and 1/0 Ezpanden 
P82B715 12C bus extender 
PCF8574 Remote 8-bit 1/0 expander, 8 slave addresses 
PCF8584 Parallel bus to 12C converter 
SAA1300 12C to 5 high-current (85 mA) outputs 

Computer Peripherals 
PCF8573/83/93 Clock/calendar chips; '83 has 256 bytes RAM 
PCF2114x/6x LCD drivers 
PCF8577C LCD direct/duplex driver 
SM 1064 4-digit LED driver 
PCF8591 8-bit ADC and DAC 

Radio/ AudlofVIcleo 
PCD3311C/12C 
TEA6100 
TSA6057/60 
T~6320/22/23/30 
TEA6360 
SM9051 
TDA46xx series 
SAA5243E 

Memory 

DTMF /modem/tone generators 
FM/IF system for microprocessor-controlled radio 
Radio tuning phase-lock loop frequency synthesizer 
Sound fader control 
>band equalizer 
Multistandard TV decoder 
Picture enhancement and video processing 
Teletext 

PCA858x series EEPROMs with 128 to 1024 bytes of storage 
(Other manufacturers offer J2C EEPROMs with up to 8KB of storage.) 



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

409:o 
O,O X 4095 

Voltage range, 
seen by 12-bit 
ADC, is in units 
from 0 to 4095 

locals, you need someone 
to translate their strange 
gibberish. 

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

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

go• 

X= 1737 
y = 1085 

For written communi­
cation, translators read 
your foreign-language let­
ters and compile English 
versions for you. You can 
read these compilations 
rapidly, without any help. 
The downside is that you 
can't interact directly with 
the writers. 

coordinates. Now we apply the formula: ~ 

angle= arctan ( ~} ~ 

The result is the angle of the joystick. 
( 

1085 ) arctan 
1737 

270° 

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

That's the difference 
between interpreted and 
compiled programming 
languages. Let's apply the 
analogy to the 80C52 
processor: 

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

Software instruction Procomm). Each time you 
set appears press Return, BASIC-52 

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

in Table 3. stores the instructions you 
BASIC-52 is an interpreted language. typed as abbreviated versions called 
If you're not familiar with the term "tokens." When you execute your pro-
"interpreter" and its counterpart , gram by typing RUN, BASIC-52 inter-
"compiler," let me illustrate. Suppose prets the tokens and carries out the 
you're assigned to an embassy in a instructions they represent. 
country whose language you don't The advantage of interpreted 

Domino runs BASIC-52, whose speak. To communicate with the BASIC-52 is that you can rapidly try 

ASS absolute value 
AND l~icaiAND 
ASC A Cll character to number 
ATN arctangent 
BAUD set printer-port serial rate 
CALL use a machine-language 

subroutine 
CBY read a byte from code memory 
CHR number to ASCII character 
CLEAR initialize memory 
CLEAR I clear interrupts 
CLEARS clear stacks 
CLOCKO disable real-time clock 
CLOCKl enable real-time clock 
CONT continue after STOP 
cos cosine function 
CR carriage return 
DATA establish data table 
DBY read a byte from data memory 
DIM dimension an array 
DQ.WHILE loop while condition is true 
DQ.UNTIL loop until condition is true 
END terminate program 
EXP raise number to power 
FOR-TQ.STEP-NEX loop specified number of times 
FREE report available memory 
GET retrieve a character from serial 

LEN 
LET 
LIST(#,®) 
LOG 
MTOP 
NEW 
NOT 
NULL 
ON-GOSUB-RETURN 

ON-GOTO 
ON ERR 
ON EXt 
ONTIME 
OR 
PCON 
PGM 

PHO. AND PH1 

PI 
POP 

PORTl 

PRINT 
PROO 

PUSH 
PWM 
RAM 
RCAP2 
READ 

get length of current program SPC 
assign value to variable 
list current program 
natural log 
get maximum memory address 
erase current program 
logical inverse 
pad serial output with null data 
branch to one of several 
subroutines 
branch to one of several addresses 
specify error-handling routine 
specify interrupt-handling routine 
specify timer-interrupt routine 
logical OR 
serial data-rate register 
program an EPROM (not used 
w/Domino) 
(#,®)print data in hexadecimal 
format 
trig constant PI (3.14159 ... ) 
take a value from stack and 
assign to variable 
retrieve or assign a value to the 
1/0 port 
(#,®) print a value or string 
xsave to EPROM (Domino uses 
calls for EEPROM) 
put a value onto the stack 
output pulse-width modulation 

SQR 
ST@ 
STOP 

STRING 
T2CON 
TAB 

TAN 
TCON 
TIME 
TIMERO 
TIMERl 
TIMER2 
TMOD 
UIO 

Ull 

uoo 
UOl 

USING OR U. 
XBY 

XFER 

store program in RAM XOR 
special-function register for timer XTAL 

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

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

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

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

insert space characters to format 
serial output 
square root 
store data to location 
temporarily halt program for 
debugging 
allocate memory for string storage 
timer-control register 
tab to next column to format seri 
al output 
tangent 
timer-control register 
store/retrieve time 
store/retrieve timer 0 
store/retrieve timer 1 
store/retrieve timer 2 
timer-mode register 
switch to normal console input 
routines 
switch to custom console input 
routines 
switch to normal console output 
routines 
switch to custom console output 
routines 
set PRINT format 
store/retrieve byte from external 
memory 
move program from EEPROM to 
RAM 
logical exclusive-OR 
set crystal frequency 

port 
GOSUB-RETURN use a subroutine REM 

retrieve value from DATA table 
begin a comment Manufacturer-Provided Calls 

GOTO jump to a line number 
IDLE wait for an interrupt 
IE read/write interrupt enable 
IF-THEN-ELSE perform an action if condition is 

true 
INPUT retrieve variable data from serial 

port 
INT int:d'Ar conversion 
IP rea /write interrupt priority 
LD® load data from memory location 

RESTORE 

RETI 
RND 
ROM 

RROM 
RUN 
SGN 
SIN 

move pointer to beginning of 
DATA table 
return from interrupt handler 
compute random number 
switch to program stored in 
EEPROM 
run program from EEPROM 
run current program 
sign (positive/negative) of value 
sine function 

ADC 

PWM 

FREQ 
12C 

PROG14 

read 0- to 5-volt input on ADCO or 
ADC1 
output one or two channels of 
continuous background PWM 
compute frequency of input signal 
communicate with inter-IC (12C) 
bus peripherals 
save auto-executable programs to 
EEPROM 
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PWM. The manufacturer's 
routines are stored in 
Domino's 32K EEPROM, 

You could learn the foreign language 
yourself. In terms of programming, 
that would mean learning 8052 
assembly language. Although this is 
more difficult than BASIC, it can pay 
dividends even if you stick with a 
BASIC-52 controller like Domino. You 
can write the majority of your pro­
gram in BASIC, then code the time­
critical sections in assembly lan­
guage. To execute an assembled rou­
tine from BASIC-52, you just supply 
the instruction CALL with the starting 
address of routine. 

so they can be replaced or modified 
at any time. Your Domino can be 
updated for the latest firmware fea­
tures by downloading new code from 
a disk. 

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

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

CALLs also let you use manufac­
turer-provided routines that access 
Domino's special features, like J2C, 
frequency measurement, ADC, and 

1 
2 
3 
4 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
100 
105 
110 
115 
120 
125 
130 

REM This program converts joystick data 
REM into weathervane heading. Unlike 
REM the example in Figure 3, 0 degrees 
REM is due North {straight up) 
REM Put ADC channels 0 & 1 onto stack 
CALL OFOOOH: CALL OF008H 
REM Move ADC data from stack into X, Y 
POPX: POPY 
REM Center xjy coordinates on circle 
LET X=X-2047 : LET Y=Y-2047 
REM Prevent division by zero 
IF X <> 0 THEN GOTO 70 
REM X=O: if Y>O, A=180; if Y<O, A= 0 
IF Y < 0 THEN A= 180 ELSE A= 0 
REM Go directly to printing A 
GOTO 110 
REM Compute the angle 
LET A=ATN{Y /X) 
REM Convert from radians to degrees 
LET A=A*{90/{PI/2)) 
REM Change+/- angle to 0-360 heading 
IF X>O THEN A = 90-A : 
IF X<O THEN A= 270-A 
REM Print the results to nearest 0.1 degree 
PRINT USING(###.#),A," degrees" 
REM Slow things down with a do-nothing loop 
FOR 1=1 TO 100: NEXT I 
REM Do forever - or until cntl-C at terminal 
QOTO 10 
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etc. Although 
BASIC-52 lacks 
some of the pretti-
er features of 
newer BASICs like 
QBASIC, it has 
everything you 
need to write 
decently struc­
tured programs: 
DO-WHILE, DO­
UNTIL, and 
FOR/NEXT loops; 
ON-GOTO and 
ON-GOSUB for 
faking a SELECT­
CASE instruction; 
and a data stack 
for passing para­
meters between 
subroutines. In 
fact, for the rela­
tively small pro­
grams used in 
control applica-
tions, the primary 
differences 
between BASIC-52 
and more modern 
counterparts boil 
down to conve­
nience and aes-
thetics. 

To program in BASIC-52, you 
connect Domino to a PC or other 
computer running terminal software. 
I used several different machines to 
talk to Domino: a desktop PC run­
ning Procomm, an old Radio Shack 
Model 100 laptop with built-in ''TEL­
COM" software, and desktop and lap­
top Macintoshes running Z-Term, the 
communication program shipped 
with many Mac modems. 

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

*MCS-51 BASIC Vl.l* 
READY 
> 

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

PRINT PI 

followed by the return key causes 

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

This is where BASIC-52 has a sig­
nificant advantage over integer-only 
languages. BASIC-52 uses floating­
point numbers, which are stored and 
processed internally in a scientific­
notation format consisting of a 
signed number and a fraction multi­
plied by 10 raised to a power, e.g., -
1.5793 x 103, meaning "-1579.3." 
BASIC-52 also includes the funda­
mental trig functions SIN, COS, TAN, 
and ATN (sine, cosine, tangent, and 
arctangent) in its instruction set. 
Although floating-point math isn't 
always essential in control applica­
tions, our demo would be nearly 
impossible without it. 

I've only scratched the surface 
with this introduction to Domino and 
BASIC-52. The demo application 
emphasizes the advantage of 
Domino's floating-point math capa­
bilities, but its most exciting applica­
tions are likely to be those in which 
many Dominos use the built-in com­
munication features to establish net­
works of intelligent sensors and con­
trollers. 

BASIC-52 to respond with: ., •• .-:--~-=:-, ---------, 

-~ ~'--,'VA'I:1ti'I-.III....-.rci!M~l.,;;.t;-';-,"" 

3.14159 
> 

Since Domino has no 
screen of its own, it directs 
PRINT instructions to the cur­
rent "console" device, which is 
whatever is connected to the 
serial port. You can redirect this 
1/0 to other devices, like LCDs 
and keypads, with routines 
supplied by Domino's manufac­
turer. 

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

Even if you used a 10-turn 
pot, you would eventually run 
into an end-of-travel problem. 
What to do? You could use 
a digital absolute-position 
encoder at a cost of $1 00.00+. 
Or you could cobble together 
some arrangement of mechani­
cal or magnetic switches. Yuck! 

Figures 3 and 4 show a 

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

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

4 Park Street 
Vernon, CT 06066 

Phone (800) 635-3355 

For additional insights into BASIC-
52 applications, check out The 
Microcontroller Idea Book by Jan 
Axelson. This book contains circuits for 
homebrew 8052-BASIC controllers and 
peripheral circuits, as well as many pro­
gramming examples. Available for 
S31.95 plus $3.00 shipping and han­
dling from: 

2209 Winnebago Street 
Madison, WI 53704 

Phone (608) 241-5824 

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

4311 Tylersville Road 
Hamilton, OH 45011 

Phone(513)8744796 



I #50 COMPUTER HARDWARE cont. 

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

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

DEC 486DX33 PC Pizza box workstation, 
DEC bare bones closeout special. Case, 
PS, 2 Meg VRAM-SVGA, 2S, 1P, & MP, 
IDE, H&F Cont, token ring, ext SCSI-2P. 
You supply: CPU 486SX to DX2·66, moni· 
tor mag 15" or equal, 1 or 4 Meg SIMMS 
Mem, 1.44M FD, Notebook HD, Keybd, 
mouse, for a $4,999.95 System. New Bulk 
-packed with manual. Cable & software. 
Size: 15" x 15" x 2.5" use as a portable or 
workstat. only $149. 19" SVGA monitors 
CAD CAM $349, many parts & CPUs 
available to complete these fantastic 
systems! WS & OEM accounts welcome. 
Since 1964. Send SASE or call for cat'l. 
BNF, 119 Foster St., Peabody, MA 01960, 
T508-532-2323, F508-532·1 040. 

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

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

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

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

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

If! ~OMMUNICATIONS 
.. ELECTRONICS INC. 
Emergency Operations Center 

New Scanner Products Available 
Now readers of Nuts & Volts Magazine may 
purchase communications and weather forecast· 
ing equipment directly from Communications 
Electronics Inc. Order today from CEI and save. 

[ B@gcclti Sqinners] 
Bearcat 9000XLT-P base/mobile .......... $374.95 
Bearcat 3000XLT-P handheld ............... $354.95 
Bearcat 890XLT-P base;mobile/WX .... $228.95 
Bearcat 860XLT-P base .......................... $159.95 
Bearcat 760XLT·P base/mobile ............ $198.95 
Bearcat 700A·P info mobile .................. $148.95 
Bearcat 560XLA·P base/mobile ........... ... $83.95 
Bearcat 220XLT·P handheld/SPECIAL ... $208.95 
Bearcat 178XLT·P base/WX alert... ...... $128.95 
Sportcat 150-P handheld w/800 MHz. $159.95 
Bearcat 148XLT-P base/WX alert ........... $83.95 
Bearcat 120XLT-P handheld .... ... .......... $129.95 
Bearcat 80XLT-P handheld ................... $159.95 
Bearcat BCT7·P info mobile ...... ........ .... $168.95· 

( W~fttb~r §~gtions ] 
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-P, and the 
external temperature/humidity sensor, part #7859-P. 
The package deal is order #DAVl-P for $479.95 plus 
$15.00 shipping. If you have a personal computer, 
when you order the optional Weatherlink computer 
software for $139.95, you'll have a powerful comput­
erized weather station at an incredible price. For the 
IBM PC or equivalent order part #7862-P. Apple Mac 
Plus or higher including PowerBook, order part 
number 7866-P. 

77oe Weather Monitor II (7440) 
co""'s complete with 
anemo,..ter with 40 feel of 
"'ble, external tnnper'Giure 
sensor with 25 feet of cable, 
jlmclwn box with 8 feel of cable, 
AC.po-.- tuiDpter, tktalkd 
lnstnu:tkm boo•let 11nd oM ye11r 
limited factory warronty. 
Davis Weather Monitor H 7440..P .................................. .............. S334.95 
Davis Weather Wizard Ill 7425-P ................................................ 5 15H5 
Davis Remote Display Unit 7815·P .. ............. .. .... ........................... 584.95 
Davis Rain CoUector II 0.01 " 7852-P ....................................... ..... 559.95 
Davis Rain CoUector II 0.2 nun 7852METRICP .............................. 159.95 
External Temperature/Humidity Se=r 7859-P ............................. 599.95 
Davis Anemometer Mast Mount 7890-P ................................... ...... $15.95 
Weatherlink Software for ISM PC-Version 3.0 7862-P .................. 5139.95 
Weatherlink Software for Apple-Vers>on 3.0 7866-P ..................... Sl3995 
4-Conductor 40' (12.2 m) extension cable 7876-P .......................... $17.95 
6-Conductor 40" (12.2 m) extension oble 7878-P .................. ........ 521.95 
8-Conductor 25' (7.6 m) junction box cable 7880-P ........................ Sl4.95 

t~~~~~~~ ~~\ 1Mt~Jj~~~~~xcac~l:~~f.r·:::::::::::: :::: ::: UUl 
Modem Adaptor 25-pin for communications port 7870-P .................. $9.95 

~~::;:~~!'~o~~~J~~;li~t"-M"oo:r·:::::::·.::::::·.::::::·.::::·:.::·.:::·i~~~l 
Talking weather wd ·Call 313-994·9000 for demo ffl·P .. ......... . $474.95 
Weatherhnt language d~b' fraJII"S<, O.uuch<, 1121ian~ EspaM>Ia 786H 524.95 
Ba.rometu, Indoor Hygrometu 1: Thermometer, Clod:/Cale:nda.r IA888-P. S99.9S 
lndoor.Outdoor Tht:rmometer/Barometer A Hygrometer by OSIIA113-P •• $79.95 
Thermometer with transparent calender & clod: display by OSJ TC188-P ••. Sl9.95 
Thermometer with AM!FM dock radkl by Ortgon Sdenufic 0088-P •.....•• S39.9S 
Indoor/Outdoor Thermometer "Aith Jumbo Display by OSI }18801X·P ...... SZ4.95 

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. 

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. 

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

Mfg. suggested list price $769.95/CE Special $374.95 
500 Channels • 20 banks • Alpha numeric display 
Turbo Scan • VFO Control • 10 Priority channels 
Auto Store • Auto Recording • Reception counter 
Frequency step resolution 5, 12.5 a: 25KHz. 
Size: 10-1/2" Wide x 7-1/2" Deep x 3-3/8" High 
Frequnu:y Coverage: 
25.000-549.995 MHz., 760.000-823.995 MHz., 
849.0125-868.995 MHz., 894.0125·1,300.000 MHz. 

The new Bearcat 9000XLT gives you pure scanning satisfac­
tion with amazing features like TurboSearch""to search VHF 
channels at 300 steps per second.This base and moble scanner 
is ideal for surveillance professionals because it bas a selectable 
attenuator to help eliminate annoying intennodulation from 
adjacent frequencies in highly populated areas and selec12ble 
AM, Wide FM and Narrow FM modes that allow you to change 
the default receiving mode of the BC9000XLT. Other features 
include Auto Store - Automatically stores all active frequen· 
cies within the specified bank(s). Auto Recording - This 
feature lets you record channel activity from the scanner onto 
a tape recorder .lli-Cut filter to help eliminate unwanted static 
noise. You can even get an optional cress Tone Board 
(Continuous Tone Control 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 foUowing optional accessories: PSOOl Cigarette 
lighter power cord for temporary operation from your vehicle's 
cigarette lighter $14.95; PS002 DC power cord · enables 
permanent operation from your vehicle's fuse box $14.95; 
MBOOl Mobile mounting bracket $14.95; BC005 cress Tone 
Board $54.95; EX711 External speaker with mounting bracket 
& 10 feet of cable with plug attached $19.95. The BC9000XLT 
comes with AC adapter, telescopic antenna, owner's manual 
and one ear limited warran from Uniden. 

maxon The new Maxon GMRS 210+3 
transceiver is a PLL synthesized I 0 
channel radio on General Mobile 
Radio Service frequencies. Two re­

channels are programmable 
one channel (462.675 MHz) is 

set aside for emergency and safety 
communications. The seven remain· 

ing interstitial frequencies 462.5625,462.5875,462.6125, 
462.6375, 462.6625, 462.6875 & 462.7125 MHz are all­
purpose GMRS radio channels. 2 watts of RF power for 
exceptional transmitting range. Up to 5 watts when used 
with the supplied 12 volt vebirular DC power cord. cress 
built-in. Includes 450mAh Ni-cad rechargeable battery 
pack, AC/DC wall battery charger, owner's manual, FCC 
license application, belt clip, antenna. Order today. 
Maxon GMRS210+3-P GMRS transceiver$199.95 
Cobra 148FGTI-P CB with freq. counter$209.95 
Cobra 29LTDWX·P CBjWeather Alert .... $114.95 
Cobra HH40-P CB 40 ch. Handheld ......... $99.95 
Ranger RCI2950-P 25 watt 10 meter ..... $239.95 
Uniden GMR100-P GMRS Handheld ....... $144.95 
Uniden WASHINGTON-P SSB CB Base ... $189.95 
Uniden GRANTXL-P SSB CB Mobile ........ $139.95 
Uniden PR0538W-P CB & Weather .......... $59.95 

Write In 38 on Reader Service Card. 

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

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

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

[ Bigital Barometer ) 
The Oregon Sdentifoc 6A888-P foreca5ting baro­
meter displays rising. falling and constant baromet· 
ric trends. Other features Include 6-line advanced 
liquid crystal display, weatherforecasiShowssunny, 
cloudy, slightly cloudy or rainy, 'Cor 'F selectable, 
indoor relative humidity, indoor temperature, baro­
metric pressure bar graph shows trend for past 24 
hours, clock/calendar/alarm. 

S ecial $99.95 

RELM® WHS15Q-P Transceiver 
Mfg. suggested list price $481.67 /CE price $339.95 
Sn'en weather sponm depceod oo dw: I.E1JI YHSI SO tnnsc:dnr Sor direct fWO.W'IJ 

co..wdadoru wtdl thdr po11ct or firt ck:puwent, cMI ddtDSe lCUCJ or lwl nd6o 
repealer. The YHSISO l:s our .ost popalar propuuuble ftve ...u, '' dlaud haadht:ld 
tnnsct:Mrtllathas bulh-lnCTCSS, wh.k:baaybt ~ for•r 39suadard DA lODtS. 
Frequency nnac 148.000 to 174.000 MH1. N abo wort 144.001).1-\1.000 wttb &llabliJ 
rtd~ perfotaaact. the IUD 1\mcdoe, ontr co.padble keypad abo .no., ror onu 

==~:=;!~~~r'!o~ ~~:.::-·:~-:.aur;~o"='[;~~ 
incre.JM:au.. Other futurts lnduck san tlst, priority dlannd, selectable sun dt:lay, stl«ubk 
Stn~n/1 walt po.-er kvel:s, liquid aystal display, Wnrt-out llmf:r and mud! MOrt. Whtn you 
order the WHSISO from CoaununiaOORS tlectronia Inc., you'D seta complete p~ ckaJ 
lndW.ln& anlt:Rnl, banuy, bdt dip and U:Kr operatln& lnstnacdolu. Othu aca:uorie5 ue 
av:ailable. A kathtr arryin& cue with swtvd beh klop pll1 "LCWILS is S49.9S; rapid cJwae 
bantry ctwaer, part •ICWJIS b S69.9S; Jpeder/.uophone, part •SMWHS Is SSUS; till'S 

nkad batkry pad:. part •IP007 b SS9.9S. 1bt radio tcdWcian aaM.taininc your ndlo 
spttm aan ordrr prop1.1Ullrts: INirUCdons pan 1PII50 for S 18.00 10 ICthrak this ~ 
FCC licust: required lor United SU.It:S OJIT:doD. 

( Other neat !ituff ) 
Soundtroftic ACIOI.f' d6aiUI portable shortwaft mdYer- ZO __,. ···-····---· U9.9S 
Grundia YIIChlloJ toM cttctuJ portable sbonnft t'eelh'a _ 40 _..,...,. prexts . SI79.9S 
GrundJc Yldll Bof 2.}0.f' portable shomrlft mdvu --------- SJ09.9S 
Sanfean A'I'SBOO.f' porublt 20 Mt.otJ lllortnYe rec:tMr ------ $69.9S 
- AT580,1A-1' ................... Y/AC odlpou -9 ..-y pm<U ---- 1tl9.95 
- AJS800.1' ........ 4S ..-y _,.,."""" -----·--·-.. -- 1149.95 
Sanann ATS818CSI portable sbonnve recetnt 1rith cwent: m:order .. --·-- S209.9S 
Unidtn EXP9ZI»>' 900 lOlJ. l or Z line O><dlw pbont ..... ·-----···--·---- 1289.95 
8ogm Ill I Hl-P Dlplll FAX Frld>y Fu<N>lle .... 'Y'1- l ...,_- - 1199.95 
Bosen F13020.P ..orr upans1on ~ lor fu friday~p ~ ~ alnultS - S99.9S 
Bosen Fl2(l()().P DtptaJ nro.lnt adYanttd YOict .wJ sys~H~I: nwerlnc 1UCNne S279.9S 
Bolen ROOI&P ~ u:pans6on IDOdale, doubles temtdln& time to }6 Jlllnula . S79.9S 
FAHS PI61P.P 60 IWDe/nWilber c:a1k:r ID, unwanled all bkder, automltk: papnc SI49.9S 
SNJ mzoo.r Bouncu name.tnumbtr aDer ID, all n)ect. forward 10 .xhiat: ··--·-- ssus 
ICON GP22.f' hlndht:ld &tobll posltiofUn& S)'Sk• (GPS) ------·-·----- S49'6 .9S 
WX70.P wellhet ndio with NationaJ Weather $entu storw Uen ----------· S39.9S 
ID.M WHSI~ VHf handbdd S wiD, 16 dww..l tnnKdvu --·--····-·····--·-·- SH9.9S 
ID.M lH2s6NB-P VHf ZS wan, 16 c:hannd syn~ trlnJCdyer --······ ............... S289.9S 
tanaer 1029So.P 25 wan 10 me&er bam ndio tranJCtlver -·--··-·············-··-·-·-··· SH9.9S 
Cobra lDL712SI".P Safety Alert recrlver l Super Wldeband Wertrw.tar recetver ..... SIS9.9S 
Unlden l.l09900S'I'.P Super Wldt.band Wu/bdar Dtttctor · VGZ undt:I«Uble -- SI39.9S 
Jru.P Wap E:lpert <D lom for IBW PC by Dt.1Drw: MapplnJ -------- S299.9S 
ANJI.p VHf x:annet/VH1 trlftSidtiD& anltDILI PUS9 c::ormeaor ----- S29.9S 
AJrl1llltBHC.P ~~~pet .ouot SCinDH 1A1eAAa • IIHC COMeaor ---·----· S29.9S 
AHJlOOIOT.P aagnet mount Kin llltenna 11'/MOIOfOb flhtl ···-····-·······-····----.. ··- S29.9S 
AKJlOU'J,P aapet JriOQDl SQrl ~n~enn~.tth PL259 c:onnecsor ----------- S29.9S 
ANTSGBHCP &Jw JtOunl scanner ananall'ith BHC c:oMCC10r ---- 129.95 
ANTSGWOT.P Jbss .owtl sanner anana wt&h Motorola )ad - -- S29.9S 

(Jiuy witiJ .. s~.,f:jdpnce) 
It's easy to order from us. Mail orders to: Communications 

Electronics Inc., Emergency Operations Center, P.O. Box 1045, 
Ann Arbor, Michigan 481o6 U.S.A. Add $15.00 per radio or 
telephone product for U.P.S. ground shipping and handling in 
the continental U.S.A unless otherwise stated. Add $10.00 
shipping for aU accessories and publications. Add S I 0.00 
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 returns or exchanges after 31 days. 10% 
surcharge for net I 0 billing to qualified accounts. AU sales are 
subject to availability, acceptance and verification. Prices, 
terms and specifications are subject to change without notice. 
We welcome your Discover, Visa, American Express or 
MasterCard. Call 1-800-USA-SCAN to order toU-free. Call 313-
996-8888 if outside the U.S.A. FAX anytime, dial313-663-8888. 
For technical assistance to solve your communications 
problem, call the Communications Electronics technical 
support hotline for $2.00 per minute at 1-900-555-SCAN. 
ScaMer Dillribudoft Center ud CEJ lotos wt ~ ol eo.-1Wcadoos nec:uo.Aa lac. 
Sale dales S/SJ9S-ti3019S AD.o4JI9SGOI Copyrtpt 0 I 99'S c--iatiOGsDearcNUa Lac. 

For credit card orders call 

1-800-USA-SCAN 
Communications Electronics Inc. 

Emergency Operations Center 
P.O. Box 1045, Ann Arbor, Michigan 48106-1045 U.S.A. 
for information call313-996-8888 or FAX 313-'63·8888 
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TEKTRONIX 4693D Color Image Printer 
300 DPI, new $8,995, asking $995 with 
supplies. DEXIS, 612·944·7670. 

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

WYSE GENICOM DEC Used Equipment 
(11) Wyse Model WY-75 Terminals, (3) 
Genicom Model 3310 Printers, DEC 
PDP11/10, PDP11/34, CPUs, LA120 prin· 
ter, VT52 monitors, RL02 drives and 
disks, MDSI plotter, DSI tape reader, 
puncher, Teletype Model 43. 213·587· 
9125. 

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 & Assoc iates. 
314·240-6500. 

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

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

Hewlett-Packard 541 OOA Digitizing 

R-*e 51008 Calibrator 
Multifunction calibrator for analog and digital multi· 
meters to 4'/, digits, direct or alternating vo~age or 
current plus resistance. Has options 03, 05. 

$8000.00 Osclloscope 
1 GHz bw, 350 ps rise time, 100 ps/div time base, 40 
mslsec maximum digitizing rate, pre-trigger viewing, 
logic triggering, includes 3 HP 54002A son BNC input 
pods. 

$6000.00 
Hewlett-Packard 1725A 

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

$725.00 
Hewlett-Packard 85898 

Spectrum Analyzer 
.01 to 22 GHz, can be ex1ended to 115 GHz using 
ex1ernal mixers (not supplied). Internal preselection, 
1.7to 22 GHz, wide resolution range 100Hz to 3 MHz, 
simple three knob operation. 

$9500.00 
wandel & Goltermann TSA-1 

li'ansmlssloo System Analyzer 
Frequency range 100 Hz to 180 MHz, spectrum 
analysis, selective level, demodulation and phase 
jitter. 

$2250.00 

Hewlett-Packll'd 33388 
SynthesiZer/Level Generator 

This level generator is an excellent precision source 
from 10Hz to 20.9 MHz, frequency resolution of .001 
Hz, level accuracy within .1 5 dB over full range, AM 
and phase modulation. Fully programmable over 
H P-IB, harmonics down more than 5 dB. 

$650.00 

Hewlett-Packard 35888 
Selective Level Meter 

Makes carrier measurements to 32.5 MHz, voice 
channel measurements from 50 Hz to 1 00 kHz, can 
use the 333GB Level Generator as an automatic 
tracking generator. Includes options 001, 003, & 004. 

$850.00 
Buy both together II I 181 flll' ••••••••• 11300.110 

TektrooiX 485 Oscilloscope 
350 MHz bw, dual trace, 5 mV/div sensitivity, 1 nS/div 
sweep rate, 3.0 div/ ns writing speed, selectable input 
impedance. Includes 2 new Probe Master probes. 

$1100.00 

wavetek 2001 
Sweep Generator, 1 to 1400 MHz, RF output of+10 to 
·80 dBm in 1 dB steps. 

$975.00 

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

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

SONY MUL TISCANS 0.26DP 15.7 thru 
36KHz $175. Monitors SVGA 800x600 
$145. Loop 286·12 PC's 1M, MFM EGA, 
110 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. 

wavetek 270 Functioo Generator 
.01 to 12 MHz, programmable, GPIB, 200 stored 
settings. Option 002. 

$950.00 

Hewlett-Pack•d 8754AI 8748A 
Network Analyzer and S Parameter Test Set. 4 
MHz to 1300 MHz, 80 dB dynamic range. 

$4750.00 

Tektrllllx 475A Osciloscope 
250 MHz bw, dual channel, 5 mV/ div sensitivity, 1 
nS/ div sweep rate. Includes 2 probes. 

$975.00 

Hewlett-Packll'll 3582A Spectrum 
Analyzer 

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

$2850.00 

Tektrolix 482 Spectrum 
Analyzer 

50 kHz to 21 GHz, 80 dB dynamic range, 
amplitude comparison in 0.25 dB steps. 
Options 01 , 02, & 03. 

$8850.00 

General Rallo 1423A Precision 
Decade Capacitor 

100 pF to 1.1111JF in steps of 100 pF. Value can be 
adjusted on the lower 4 decades and will be known to 
an accuracy of ±0.01% accuracy. 

$400.00 

Hewlett-Packard 85548 Spectrum 
Analyzer RF Plug-In 

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

$900.00 Special 

14455 NORTH 79TH STREET, UNIT #C • SCOTTSDALE, ARIZONA 85260 DAN BAR 
(602) 483·6202 • Fax (602) 483·6403 SALES COMPANY 

22 May 1995/Nuts & Volts Magazine Write In 37 on Reeder Service Cerd. 

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

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

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

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

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

~-~~--. 
~'~ C:<lt!l~~ 

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

MONO CARD, $6. Modem 2400 BPS, card 
only $12. 1/0 card, $6. Floppy cont. card, 
$10. Microsoft mouse seriai/PS-2 $15. 
Servo-Track, 408·378·1374. 



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

POWER BOOSTER kit delivers 60 Watts 
to a pair of 8 ohm speakers, from the 
earphone jack on your CD-ROM drive! 
50-60 VDC power supply required. Loud­
Man™ is available now, only $37.95. 
Visa/MC. Decade, 2302N 5th NE, Salem, 
OR 97303, 503-363-5143, FAX: 503-399-
97 47, 73054.1755@ compuserve.com. 

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

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

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

EVERYTHING NEW with warranty! Mo­
therboards 486, 256K Cache, Fastest 
486DX4/100 $350. DX2/66 $250. DX33 
$125. IBM 486SLC2/66 $165. SLC5/50 
$110. 386SX40 $65 Memory $40/Meg. 1.2 
and 1.44 Meg floppy drives $65/pair. DOS 
5.0/6.1/6.2 $20/20/45. Windows $35. ACT 
For Windows $75, Paradox for DOS $75. 
FAX/modems 14,400 BPS $70. CD-ROMS, 
Microsoft ENCARTA $45, Cyberpack $29. 
Black 1.44 floppies $30. Monitors, Prin­
ters, IDE, SCSI hard drives 120 Meg 1.7 
Gig. $95-750. Notebook hard drives 120-
540 Meg available. 360K floppy drives 
$10. Call for items not listed. CCI, 714-
778-0450. Orders only, 1-800-825-5042. 

PROGRAM THE 8052 in BASIC with our 
inexpensive development SBC. Assem­
bled/Tested board contains Intel's BA­
SIC-52 Interpreter (80C52). Allows pro­
gramming through serial port of PC. Also 
contains 8K RAM/ROM, Hi-Address De­
coder, Large Breadboard Area, 40-pin 
Header and 2864 EEPROM that allows 
auto-startup of your saved programs. 
Programming software also included (3.5 
or 5.25 in.) $70 plus S/H. Also learn how to 
program your purchase with the "BASIC-
52 Users Manual." A 150 pg. book con­
taining the proper usage of all com­
mands/statements $20, plus S/H. Sun­
coast Technologies, Spring Hill, FL. 904-
596-7599. V/MC Accepted. 

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

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

WIRELESSFM 
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 
80MHz to 120MHz FM , the frequency of 
any broadcast FM radio. Includes a mini­
electret mike. SIZE: .8'x1 ' 6 to 12vDC 

WM-2 $14.95 

FM STEREO 
TRANSMITTER 

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

MONITOR ADAPTERS. Convert O.E.M. 
(incl. PGA) 31.5KHz & above monitors 
with BNC connectors to PC use. Model 
VA 10 VGA to RG B + 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. 

~""!!!,..~~"'I Own your own FM radio 
station. Any stereo signal Great for making a 
you plug into the FMST· gun sight, use as a 
100 will be transmitted to transit, makes a 

t-----'=--__. any FM radio tuneable super experimenters 
from 76 to 108MHz FM. Transmit a wireless link 1-------' project. The beam is 
through an auditorium, lrom your car to your visible with a wavelength of 670 nm. Size of 
camper, listen to your cd's while mowing the beam is 6mm at 5 meters. Operates on 3 
lawn,Piay music on one channel sing on the other. volts DC at 85mA. Size: 10.5mm x 18.5mm 
Clarity is excellent, aprox. 40dB stereo separation. with an adjustable 1 lens. 
Length ol 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 

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. 

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. 

Monitors your phone system, 
See how accurate your pho11e 

company really is! 
1. RECORDS OUTGOING CALLS: 
• Date & time of each call. 
• Length of the call. 
• What number was dialed. 
• If you use a credit card it records 

the card number. 
2. RECORDS INCOMING CALLS : 
• Date & time of call. 
• How many times phone rings. 
• If answered the length of call. 
3. RECORDS ANY DTMF TONE : 
• Detects any tone on line sent by 

phone company or any other source. 

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~r 
BUILT$16995 

4G 

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

TEL-B1 $12.95 

BUlL T $29.95 BUlL T $29.95 

Write In 39 on Reader Service Card. 

We will accept telephone orders for Visa or Mastercard 

To Order Call 
317-291-7262 

Y.IS.A. 

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

FAX 317-291-7269 

Nuts & Volts Magazine/May 1995 23 



This is a READER TO READER Columnt All questions AND answers will be provided by Nuts & Volts readers and are intended to promote the exchange of ideas and pro­
vide assistance for soiViftg problems of a technical nature. All questions submitted are subject to editing and will be published on a space available basis if deemed suit· 
a~~ to the pu~~~~r. A! answers are submitted by readers and NO GUARANTEES WHATSOEVER are made by the publisher. The implementation of any answer printed 

· i!';!'thi!;> cOlumn may reqUire varying degrees of technical experience and should only be attempted by qualified individuals. Always use common sense and good judgement! 

QUESTIONS 
I would like to know how I can 

obtain a hard drive defect Media table 
with diagnostic software when the 
original Media Track that comes with 
the hard drive is removed. I have sev­
eral hard drives without the media 
track list. Please let me know. 
5951 Monroe D. Watkins 

Sacramento, CA 

I have a 2B6 16MHz motherboard 
with a built-in IDE hard drive, floppy, 
printer, and serial controllers. It has 
two eight-switch DIPs, I have no docu­
mentation on how to set these 
switch's, any information on how to set 
these switch's and their functions 
would be very helpful. 
5952 Gregg Luther 

West Allis, WI 

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

Sayreville, NJ 

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

Shaddona, IL 

My Duofone TA0-220 telephone 
answering system (Radio Shack 43-
31B) cannot find messages it has 
logged. Radio Shack Repair Service 
says that they cannot make repairs 
because the required replacement 
component, IC 502 (TMS 1 024 ), no 
longer exists. What do I do now? 
5955 R.J. Matusik 

Malden, MA 

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

Oklahoma City, OK 

Can anyone tell me how I can 
adapt my Corotor II Plus to receive the 
circular polarization or intelstat satel­
lites, and where I can get a PAL to 
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NTSC converter cheaply? 
5957 Gary Gretzinger 

Salem, OR 

I am trying to use a RCI 2950 
1Om radio in my 19B9 Lincoln 
Town car with a Wilson 1 000 trunk 
mount antenna Sur 1.1701. I must run 
the radio with the receiver turned all 
the way off to the left in order not to 
get the computerized dash computer 
noise in the radio. I don't have a long 
receiver and very low volume. 
5958 Earl Hawkins 

Oklahoma City, OK 

I have a NEC PC B023A-C 9-pin 
dot matrix printer that works just fine 
with Geoworks software and also most 
software written for DOS. I need a 
print driver or some way to make this 
printer work (print out) from Windows 
3.1 software! 
5959 Alfred Gavenas 

San Jose, CA 

I am interested in building an 
inverter for 1 2VDC to 120VAC. I have 
the schematics, but would like to use 
two large transformers, but have no 
way of knowing the internal wiring. 
They are: (1) ITT North 6124BOB; 
Burroughs 247127BB. (2) ITT North 
6124B07; Burroughs 2471B124. 
5951 0 Joe Dickerson 

Jasper, TX 

I'd like to monitor a number of the 
functions of my car using my laptop 
computer. (I think that speed, tacho 
(RPM), oil press, coolant temp., volts & 
amps would do it.) Seems to me that I 
could access the car's computer too -
for better control of service & maint. 
Which computer port & how? If you 
could give me the circuit/ schematic, I 
can make it, dealer's don't have this, 
and they'd want thousands. 
59511 Chris Rickard 

Dixon,IL 

A SW. REG. PS rated @ 5VDC, BA 
& 12VDC, 4A requires a min load of 
1 0%. When my computer sys is SW 
off temporarily (computer or disk drive 
reset) the load goes below 1 00/o caus­
ing loss or regulated voltage. How can 
zener diodes be used to clamp this 
voltage at 5.6VDC and 13VDC? Is 
there a simpler way? 
59512 D.L McCree 

Pasadena, MD 

I own a pair of Motorola HT 440s. 
These 5 watt handhelds utilize a 12.5 
volt nicad battery pack. Motorola 
wants a small fortune for a cigarette 
lighter adapter that will run the radios 
from 13.B volts. Can I simply connect 
13.B volts from the vehicle system to 
these radios without causing damage? 

(Charging voltage is 17-22 VOC for the 
battery packs.) 
59513 Steven Kaye 

San Diego, CA 

I own a Sony minidisc 
player/recorder Model MDS-101 seri­
al number BOOB6B. It utilizes a copy 
protection system called Serial Copy 
Management System (SCMS). The 
player will not permit a digital record­
ing from a pre-recorded minidisc. It will 
only permit one copy from a digitally 
written blank disc. No more sequential 
digital copies may be made from the 
copied disc. My dilemma is that I need 
to record mixes digitally and want to 
make copies, but I would have to go 
through the same motions for each 
identical disc. Is there a way that I can 
disable the SCMS system so that I can 
have unrestricted digital copy record­
ing ability? 
59514 Gregg Stansbery 

Jonesboro, GA 

I would like to know of any sources 
of information and parts, etc., for 
Heathkit robots and robots in general. 
One of my HEROs has a power supply 
problem and the other is missing the 
power supply and a few other boards. 
59515 Fred H. Ennenga 

Mankato, MN 

l.need an interface cable and soft­
ware to test a TRC-6000 coin changer 
from Mars Electronics International. by 
using an IBM PC or cmpatible, and if 
possible to test all TAG-Series changer 
and bill acceptors. 
59516 Rene Rodriguez 

Orlando, FL 

I have two identical power invert­
ers ( 1 2VDC to 11 OAC DOC TECH 
Model DAC-201 ). I would like to couple 
them together for double the wattage 
capability. May I simply connect hotline 
to hotline and neutral to neutral. and 
wire an outlet to this configuration or 
is some kind of external circuit 
required? 
59517 Bill Green 

Albany, NY 

Does anyone have any technical 
information on a Maxoplix WORM. 
Write once, read many, optical drive. 
Maxtor Model, RXT-B005. 
59518 Paul Garrett 

Detroit, Ml 

Is it possible to link together my 
car phone to a particular line in the 
telephone system at my office. If so, 
please give details and gear suppliers. 
I'm looking for an alternative to call-for­
warding on that office line. 
59519 Gerry LaBorde 

Gretna, LA 

ANSWER INFO 
• Include the question number that 
appears directly beklw the question 
you ere responding to. 
• Payment of $25.00 will be paid with· 
in tour weeks of publication if your 
answer is printed. 
• Only one answer per question will be 
printed. 
• If you do not want your name. 
address, or phone number available to 
the reeder please so indicate or it will 
be assumed that you have no objec· 
tion. 
• In the event that more than one per· 
son submits the same solution, the 
choice will be made at the discretion of 
the publisher. 
• Due to space limitations. we can not 
reprint the original questions with the 
answer. The question number and the 
issue it appeared in are printed above 
the answer. 

QUESTION INFO 
TO BE CONSIDERED FOR PUBLICATION 

AU questions should relate to one or more 
of the following: 
1 J Circuit Design 3) Problem Solving 
2) Electronic Theory 4] Other Similar Topi~ 

INFORMATION/~ICnONS 
• No questions will be accepted that offer 

equipment for sale or equipment wanted to 
buy. 
• Selected questions will be printed one 

time on a space available basis. 
• Questions may be subject to editing. 

HELPFUL HINTS 
• Be brief but include all pertinent infor­

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'll throw it away. 
• Include your Name. Address and Phone 

Number. Only your name will be published 
with the question, but we may need to 
contact you. 

1) I purchased a dozen 
UNISYS/SPERRY 2B6-B computers, 
type 3137-00. These units have 2 DIP 
switches (an B and a 4 position) to pro­
vide set-up information to the mother­
board similar to those used on XTs I 
would like to get a list of what each 
switch is for on these units. 

2) I use Borland's "READ.COM" to 
display 1 32 column text files on my 
3B6SX after setting the display to 
MODE 55 (my VGA Board has 512K 
RAM). On all of the 2B6 machines I 
have tried, the top 2/3 of the display 
changes color, but no text is displayed. 



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

Viola, WI 

I have a dead flyback transformer 
in the monitor of a Cordata Model CS-
40 computer. It has a Serial Number 
2GTAD09437. and was manufactured 
in Korea in Aug. '87. The information 
shown on the original flyback trans­
former is TMF-2500A; Totoku; TMF-
2523; T-CF1319 [or) T-CFB19. The 
CRT is an Orion, R12DPGB-DH. 

The flyback circuit has a very 
strong similarity to the 12 inch, Apple 
II Monitor. Model A2M2010. I have 
searched the usual sources such as 
SAMs Photofact, Philips ECG, NEC, etc., 
and have had no success. I did pur­
chase a TMF-2500B, but it does not 
have the correct connections. Any 
assistance in locating a replacement 
flyback transformer would be greatly 
appreciated. -
59521 Ronald D. Cleven 

Huntertown, IN 

I am building an electronic device 
which uses a Bar Code Laser scanner 
which reads a bar code and enters the 
value into my PC computer. I need a 
schematic for a "wedge-controller." 
which will decode the output of the 
laser scanner. Commercial wedges are 
available to do this, but I want to use a 
special bar code that would not be 
readable on a commercial wedge. I 
have not been able to see a circuit dia­
gram for a wedge in any circuit books 
and would like to find such a circuit and 
theory of operation somewhere. 
59522 Roger A. Newlander 

Los Altos, CA 

ANSWERS . 
ANSWER TO #49515 ·APRIL 1995 

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

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

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

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

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

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

The two new drives Ms. Randak 
would like to add to her XT probably 
cost her about $BO.OO. That same 
$80.00 would have bought her a new 
motherboard with an 80386DX-40 
CPU. With new motherboards and 
CPUs costing so little and offering 
such a drastic increase in compatibility 
and performance, it's almost 
masochistic to spend money upgrading 
an XT. 

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

Damian Thorn 
Stockton,CA 

ANSWER TO #29512 • FEB.1995 
Use a· high speed counter to 

reduce the frequency from 90 MHz to 
30 MHz. Design a circuit to generate 
pulses at count zero, 1 0 Meg count, 
and 20 Meg count. This circuit must 
revert to count zero after counting 
29,999,999. Design three phase 
locked generators. One synchronized 
to pulses generated at count zeros, 
one to pulses generated at count 1 0 
Meg and one more for pulses generat­
ed at 20 Meg count. 

Eiichi Takarada 
Rockford, IL 

ANSWER TO #4956 ·APRIL 1995 
You can use either RF or IR to con­

trol your stereo or other equipment. 
Holtek transmitter and receiver chips 
are popular in these applications, and 
are available from DIGI·KEY (800) 
344-4539. They carry the chips and 
data book, and plso Holtek's ready­
made RF transmitter and receiver 
boards. 

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

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

The DEC '94 Electronics Now has 

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

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

Gary Drummond 
71477,2037 

2206 N 121 st St. 
Omaha, NE 68164 

ANSWER TO #49511 ·APRIL 1995 
The problem Mr. Carter describes 

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

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

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

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

Port Base Address IRQ 
COM 1 03f8 4 
COM 2 02f8 3 
COM 3 03E8 4 
COM 4 023B 3 

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

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

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

unhappy. 
There are ways of fooling 

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

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

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

Damian Thorn 
Stockton,CA 

ANSWER TO #4954 ·APRIL 1995 
By far. the best way to get "on the 

air" is with the wireless transmitter kit 
(#K-488) available from Antique 
Electronic Supply, 6221 S. Maple 
Ave., Tempe, AZ 85283,1·800.706-
6789. The kit, which costs $19.95 is 
easy to build and is modeled after a 
1939 Zenith "wireless record player." 

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

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

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

Robert P. Kramer 
Aurora, IL 

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

'transceivers of its day, the TR-33C is 
easier to modify for frequency synthe­
sizer operation. because only the 
receiver LO frequency must be gener­
ated. 

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

Complete construction details for 
this project are in an article I wrote for 
the April 197B issue of 73 Magazine. 
page 72. It should be noted that the 

Continued on page 125 
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~-....,..---------------~ SteaHh 1000 $50 
SteaHh P-80 $65 
1VT-3G $42 
Mini TVT -3G $42 
1NT $59 
M-80 $00 
PIC+ $65 
Refurbished SB-3 $15 

SSA· TV86 $159 
ST-1600 $239 

......,__----"-------------.-.,.,...,- DPV-7XXX $219 

• 
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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 PZJPM equipment) 

All prices are for 1 0 pieces, subject 
to change without notice. Some 
quantities may be limited. 30-Day 
Money Back Guarantee. One year 
parts and labor warranty. 



:; . Til\llle,less Prdtlucts $5:9: ' 
. . ~-- ,..,j 

TPI-550 PC 
Parental Lockout 
STD/H RC Switchable 
Channel 3 Output 
Avalla le ·th Built-i Stealth 2 

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! 

Pioneer compatible. 
Replaces all models 5000-6310. 

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/H RC Switchable 
Sleep Timer 

Parental Lockout 
STD/HRC Switchable 
Channel 3/4 Switchable Output 
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I #50 COMPUTER HARDWARE cont. 

CRTs CHEAP. Buy direct from the manu­
facturer, save money. Mfg. all CRT types 
over 45 years. 3 Year Warranty. 19 inch 
tubes $60, 25 inch $90. We specialize in 
HI Resolution computer/video CRT's and 
complete repair of all monitors. T.M.C. 
215-226-07 49/223-0388 9:00am-1 O:OOpm 
EST. 

MOTHERBOARDS UPGRADE 286, 386 
with ease, PCI, VL, AT BUS. IDE cards, 
1/0 cards, SVGA cards, tower cases. Call 
for catalog. GCS, 1-80Q.386.()577. 

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

COMPUTER REPAIRS for Atari, Commo­
dore, Coleco, Sinclair!Timex, Osborne, 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. 

E(E)PROM PROGRAMMER SYSTEM, 
$1 99. 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. 

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

C7 fl /) 1-800-870-1955/(919)870-1955 or 24-hr Fax:(919)870-5720 
Jun C-auiptnenl Lornoralion One Year Warranty. 15 Day Money Back Guarantee. 

-, 1- School purchase order accepted, net 30 days. Bids accepted. ~ 

;}){;S:J.AI{! c:f!otkJlar Gf.clronicJ ~rp. Since 1979 3% discount for prepaid order, certified check or money order. ~ 
Quantity discount. FOB shipping point. fla!llt::;;iiiiii(l[ll 

Rd., NC 27612 DISTRIBUTORS AND DEALERS WANTED. ~~ 
8GC-8051 $979.00 It helps you learn the most powerful and popular lnt<l 80SIII!OS2 Embedded 
MicrocontroOer in today's appliance control Learn.ln& guide and expenment examples included. 
U-D8GR 51599.00 Uruvenal Debuggerl ln-=wt Emulator for commonly used Microproces50f5. such 
6S02. ZBO. MCS-48. MCS-S I. 8088 • .. etc. Trace .t. debug program. EPROM programmer. DOS SheD. 
Can be operated With BC.C-8088 or IBM PC.Icompabble. Speed up your development. 
APEX-IE 8052 $699.00 In-Circuit Emulation Systems for 80SII80S2 It helps you Wlderstand micropro­
cessor based control cucwt des~g~~. troubleshootmg. assembly language programming and debugging 
be operated on BGC-8088 or IBM PC/compabble Speed up your product design 

CIC-100 $549.tHIIBM PC/compallble VO control appbcabons.leam Ar;­

sernbly. C. and BASIC programmlJ18languages. 800-pin wlderless bread­
board for circwt destgn andtest, UO dnvers for conb"olling relay. step mo­
tor. LEO. speaker. sensor •.. etc. Expenment manual Appbcabon control 
modules avallable. mcludmg step motor. matnx key-pad. traffic light. ND. 
DIA. FIV. VIF converters. sensors. etc 
EDS-8809-1 $589.00 IBM PCJcompabble(add an adapter $99 00) and 

RS-232. UART. pnnter interface. two expan .. on slots. ±5V. BGC-11088 VO control appbcallons mclude 24 experunents. such 
± 12V SWitching power supply. use(s guide and experiment as stepper motor control and sm1ulabon. cbgJIII clock. speaker contro~ dot matnx LED control • Matnx 
gmde: 20 VU control apphcanons av811ahle. such as servo and keyboard. s1gn bght•. R255 polling handshak ... electric p•ano. stop watch.. more 
stcppm~ motor. dot matnx dt<play. DIA. ND. sensors. . EDS-8804 52J9.00 ND and OIA converter appbcabon.< for H<.;("-8088 or IBM PC/compstible 
->=="'"'='"""'""'-" EP(I')ROM progran1mer for BC.C-80R8 or EDS-8805 5479.00 Servo motor and <Iepper motor control for RGC-1!088 or lllM PC/compsbble 

. a few minutes. ON IBM PCICOMPATIRLE 

PS-30J 51 59.00 
0-:lOVDC. 0-3A: 0.02'M 2mV lme 
regulation. 0.02o/o+ 3mV load regulation: 
I m Vrms noise .t. ripple: Short circ1rit 
overload protection. constant current 
constant voltage (CC .t. CV). 
PS-303D 5314.95 dual outputs 
PS-305 511 9.95. 0-30VDC. 0-SA. 

PS.JO~D 5399.95. dual outputs. -
8110 5189.95 0-oOVDC. 0-3A 
81 12 5399.950-oOVTX". O-SA ~-
8108(8109) 5549.95(5699.95) ·c---"'.!. • • : • • ,;, 

0-oOVOC. 0-3A(SA). dual. ..._ ~ :1 '"';: 4.·•· 
mdependent tracklng Low npple 
8102(8103) 5399.95(5489.95) dual 0-30VDCI0-3A(5A), 
fixed 5VDC/3A. indepedent tracking operation. constant voltage 
and constanl current Slave/Master. SetiaVParallel connection. 
I'S-1 610S(8107) S289.00($J99.95) 0-1 6VIX. 0- IOA. 
PS.l24J(2245) 51J9.00(5159.00) 0-12/0-24VDC.3A(5A}. 
81110(8201) 5179.95(5139.95) 0-30VDC(chgital meter). 0-JA(SA). 
81111(8111) 5209.95(5169.95) 0-30VDC. 3N(SAl 2 dtg~tal meters 
8101(81031 S.99.95(S549.95) 3 outputs. digltal d1splay. 
dual 0-30VDCI0-3At SA). a fixed SV[)('J3A. indepedent tracking 
operatio~ constant voltage and current. 

AM/FM SWEEMAR SCOPE 
;fi#' , . SM-6Z15BIC $1999.95 

- -·· -- . FroqRang.:(AM J490KHr.(FM) 

;;. ;.~-;; ~.-. . l0-11.4MHz:. Acuracy: * 0.1% 
• Marlur: tAM )455KHz. ±SKHz. 

"•i • ~ lOKHz. (FM)I0.7MHz. H SKHz. 
. _ -~ f:t ! ~;"u ±150KHz. 

STEREO SCO ' t: os. 75058 5369.00 trigger. 0-IOMHz. 

ALIGMENT SCOPE OS-7001A SJ69.tHI 0-200KHz. 

AM/FM STD SIGNAL GEN. 

Froq.Rangt: 1.&-ISOMHz. -~ -~ 
I ' I ,I 

*w..S. _,._ :;J 

RF l'uw.r: 0-4WnOW/200W 
SWR Me1U11r~. : 1.0 • oo, 4W min. 
Accurcy: S%-1 0%. SO· 239 plugs. 
/ns~rlion Loss. O.JdB. 

Input/Output Imp.: ~Q . 

JlO 589.95, 130-520MHz. 
llO 5119.95, 1.8-S20Mitz. 
SWR-3PS16.951.7-ISOMH7, 

POW<T: 05-IOW. 0.5W-IOOW. 
SWR-lP 512.95, 1.7-30MHz: RF l'ow.r: 0.5-IOW. 
PM-3JO 51J6.00 I R-~OMII7~ 0-5W/20W/120W 
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RF SIGNAL GENERATOR GRID DIP METER 

I 

SG-41 608 $119.00 DM-4061 $19.95 I.S-2SOMHz. 
IOOKHz-ISOMHzup to 4SOMHz on 3rd 6 bands.6 plu~-lll coils. 
harmorucs. 6 ranges. AM modu-labon 2 transl'tor. and I d!ode 
RF Output. I OOmVrms to 35M Hz. Modulatton ~ 2KHz Smewave. Crystal OsctUator. I-15MHz. 
Modulation. lnt I KHz AM. Wave absortlon meter Usmg 9VDCpower supply 

Ext SOHz-20KHzAM AUTO DISTORTION METER 
Audio Output I KHz. I Vnns 

SG-4161AD 5119.95, Wlth Freq Counter I Hz-tSOMHz. DM-J104A 5799.95 
MEASl!REMENT: 6 dtg~ls, for mtemal &. external stgnals. 
Ranse 0 01• ... )00/•~ 

AUDIO GENERATOR 0 110 311 !3110/JO"o fuU scale. 
AG-16111A 5119.00 Froq 400HZ' 10', •• 
IOHz-IMHz. Sranges; IOOOHT.t lO'o<HPFl 
Output Level: smewave 0-8Vrms. /10put 3mV-IOOV. 
square I OVp-p ratio mea.<unng 20dll 

.. .. .. ........ .. 
Output /mpedtna. 600 Olun Auto. Sw•tc/,ng Rangts. FWldamental Freq. = (fo)±IO%. .. ·~J 
DIJtortion: <0.05% 500Hz-50KHz; Fu10d. R(}tctton >-80dB at (fo)±5'o. "-70dB at (fo}tiO% . 
<0.5% SO KHz-500KHz. Hnrmomc Accurac.v: ±O.SdB. 1.8(fo)-20KHz. · 

AG-160lAD 5119.95. With Freq. Counter I Hz- I SOMIIZ. 6 cbgJts. for DM-3204 51,599.00 dual charmels. 

internal.t. extemal signals. FREQUENCY COUNTER 
FUNCTION GENERATOR FC-5150C5119.95 

FG-1100A $169.95 Froq Range IOIIz-220MHz. 
,0 • 0' 0 2Hz-2MHz Ill 7 ranges. Sme. (HF)IOHz-20MHz. 
'~ ~ Square. Triangle. Pulse&. Ramp (VHF)IOMHz-200MHz. 
.. , _, _ Output" SrnVp-p-20Vp·p. l%d!storbon Galt Tlmt . O.l.t.l sec. 
~ "'\~~ · VCFO- I OV control~ to iOOOI Max. Input IOVp-p. 
- FG-1101AD $119.95 generales signals lnp11t Stnsotivlt_y 3SmV IOI~z-200Mflz. 

same as FG-2100: 4-digit coWlter display. TIL .t. CMOS outputs. lnputlmptd (II F) I MUhm. (VHF) .SOOhrn. 

30ppm ±l colmlaccuracy. r<:-5260AS146.00 0.:~-!l:::Z:~ 
FG-10108 5159.00 O.SHz-500KHz. Sine. Square. Triangle IOHz-600MHz. ~ 
(FG)110J 5ll9.95, Digital sweep generator. O.SHz-SMHzm 7 rangO!I. FC-5170A $149.95 
Optrartng Mode: sweep. AM. gated burs~ VCG 10Hz-1300MHz. 
Freq. Counur: Int. O.SHz-SMHz; Ext. SHZ-IOMHz FC-56008 5311.00 

FM STEREO MODULATOR ~~~~~~19.95toHz-t.J<JHz. 
Ae-zouA

5549
•
00 SIGNAL TRACERJINJECTOR 

RF SECTION: _ - - -- -- -
Carrltr: 98MHz ±2M Hz: SE-6100 St.U.95 
Output: IOmV. lmV .t. O.lmV • [ TRACER: Gain Max. 60dB 
COMPOSITE SIGNALS: i£ . ~ Attmuatlon: 0/20140160d8 
Pilot: 19KHz ±2Hz. 0.8Vrms ,~.--:;;-. • lnputlmptd .. lOOK Ohm 
INT. MODULATION: 400KHz. Outputlmptd.: 6000hrn: 
I KHz ± 1'~. I Vrm•. distortion < .S%;L-R Septrarton. >SOdB. Sptahr: 8 Ohm. 
EXT. MODULATION: Frtq .. SOHz-ISKHz INJECTOR: Freq.: I KHz 
L-R Stptration: >4SdB 100llz-3KHz; >3SdB SOHz-ISKHz. Squarewave. Output !.Awl Conbnuously variable 0 • 4.SVp-p. 

AC MILLIVOLT METER AUTO. CAPACITANCE METER 
MV-3100A $159.9~ wide band 
SHz- 1 MHz. 3 scales. mV. dll • .t.dllm: 
300,.V- IOOV in 12 range.. IO,.V 
resolution: -7()..40dB in 12 range.. 
Od!F!Vrms. OdBm~.7S5V). H'Yo 
accuracy. lnput irnpedence IOMO . 
Noise <2"•· MV-l101 R Sl09.95 dual 
charutels. simultaneous measurement. . 

V~rtical: IOmV/Div~ /lorizantal: 
2SOmVIDiv: IOIIz-IOOKHz 1n 4 ranges. 
3" CRT:Internal and ~xtemal Sync • 
Input. I MC/3SpF Probe included 

" OS-7010A 5369.00 DC-IOMHz. 
f 5" CRT. IOmVICm- IOV/Cm. I MO. 

0&.6118 5l44.95 20M Hz. dual trace. 
OS-653 $699.95 SCM Hz. dual. delay sweep. ALT tnggering. 1V syn. 
OS-61008 51l19.95 IOOMH >. 4ch. R trace<. delayerl•weep. bert buy 

CM3ltHIA Stl9.GOI O ranges. 99.9pF- 99.9mf, fully automatic. 
Ruo/Mtiolt 0 lpF iowest. ,......,._.._ 
0.1% full •cale. "'<<'> 
AtamU)' 
O.S'Io of full scale± I digit to <l9 9,.1'. 
1% of full scale± I digit to 99.9,.1'. 
Dl1pl4y 3 digit LED. 

~~ 
~~.,... --· 

Utdl btlliclllor pt. nF. ,.F. mF OVerrange indicator. 

WOW-FLUITER METER 
WF-3183 $699.95 
Frtq. Range: 3KIIz.tl 0% 
JISICCIR: 3.1 SKH7.± I 0'~ DIN . 
Rang• 0 031.1/.3/3% full scale. 
AC'curary i.S%. 
WF-li05A 5799.95, digital . 
Function LINIWUWIF1utter/WJ1J 
Frtq Cntr 10Hz-9.99MHz. 
Indication· CCIRIDINIJIS 

Write In 40 on Reader Service Card. 

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

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

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. 

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. 

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

1-800-458-6778 FLOPPY DRIVE REPAIRS 
$1-$15. Consistently reliable since 1983.2 
day avg. turnaround, 6 mo. warranty. ISR, 
2217 Downi ng Ln. , Leander, TX 78641 . 

HISTORIC AND CLASSIC hardware sup­
port magazine. The Computer Journal 
provides how-to information on keeping 
S-100, Kaypro, Z80, 6809, CP/M, and PC/ 
XT systems running . Over TEN years of 
hardware, software projects. 6 issues 
$24. Free sample. 1-800-424-8825. TCJ, 
PO Box 535, Lincoln, CA 95648. 
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INEXPENSIVE 8031/51 SBCs. The 
70691C; Our most economical SBC is 
complete with a large breadboard area, 
serial port, 128 byte RAM. Also includes 
programming software (3.5 or 5.25in), 
documentation and sample .ASM codes. 
Assembled/Tested $38 plus S/H . Sun­
coast Technologies, Spring Hill, FL. 904-
596-7599. V/MC Accepted. 

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



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

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

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

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

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

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

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

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

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

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

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

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. 

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

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

, TIMELittE lttC. 
Over 8 years and Z3 .. 000 customers and still groWing. 

lar-nes 416 System $99.00 
CPU not supplied. (Will support Intel or AMD cpu) 

lnckldel*riinl dllldop caN, (85.WIII) power SI4JiliY, lkHlna 486 moll1erboerd. Molherboatd desipd b' 
486 SX or OX or OX2 at 25 or 33 lllz. Tilled at 40 lllz. On boltd 256k ~ YGA, (Tridenl cl1ip. Wondows 
«*Mrs~ ~ID512kor 1 MEG, IDEIIldllo!>Pvconlrclle<s,2serialpor1S(COM 1,2,3.4clsallle), 
1 palllol port (LPT 1.2 clsallle), gne port (..-. clsallle). CaM has room for one sv.- 11oppy or co ROM, 
one 3W' tloppy llld one- 3~· hanldriwl. Thnlo 1~ ISA- and two IJ.OiiiSA- e-naJ cadle 
lliza Is 0,32,128K, OK IIJillliod. Uses 72-j)in SIMM (2 - ). up 1D 32 MEG RAM. - Bios. 0W1n1J1 case 
dimonoions: 15.3"W x U"H x15"0 

MONITORS 

Non-Enclosed TTL 
Comes willl pinotL 12V at 1.4 An1l ir1M­
Ho!izonlal frequency 15Khz. 
1billry ID do 40 and 80 c:oUnn. 

Enclosed 
9" G=n BNC composire IISV/230V 
12" While BNC composire 24V 

~::: ~...,." WWte • ::: Mfr.: Eledrhome • For Very High Oulllty 
, -Amber uus lleciiQI a lndustrllll Appllcdona 
11"' G.- or B1W $19.95 

$69.00 
$79.00 

1
..__L_I_Q_U_ID_C_R_Y_S_T_A_L_D_IS_P_L_A_Y_s _ _.l 5" COLOR MONITOR $69.00 

160 x 128 dot LCD with built-in controller (T6963C) :~~~~: ~.~~~~ 
20 character x 161ine $79.00 or 2 for $149.00 . Open Frame Cons1ruction. Standald 1nter111ce Connec:lor 

Mfr.: Toshiba TLX-1013-EO. Unit is EL back-lit. Dim: Sl!l6HL 1 ·,-0egal--=-'9~· _Coil_. _
1
nduded __ ·Mrp.-:Samlron-=--------::=--------,_ 

x 4l!J6HH. The built-in controller allows you to do text and graphics CHARGE COUPLED DEVICES 

Alphanumeric-parallel interface l~iiil·.·_ .. o.·,"'!!,, .. lll ... ~ .. ~--. ~-.;·.·,· .. ··,"'!'!~.·~~ •• ·T-·h-e-·S-p'P!M!!IIY!IA-TI•R•D•Ix~T~v·P•E-4 
16x1 ..... 31or $25.00 32x4 .......... .... $15.00 16x4 .............. $15.00 , 
20x2 ......... ..... $12.00 40x4 .............. $25.00 24x2 .............. $12.00 ~ 

20x4 ............. . $2s.oo 1sx2 ..... ........... sa.oo 40x2 ..... 2tor$2s.oo lli'llnlm:--·~ ., The Sky•• 849 . .1Hl 
4x2 ................ .. $5.00 

5V power required • Buitt-in C-MOS LCD driver & controller • Easy 'Microprocessor' So CCD 1 desl ned f b1 k d whit It 
interface • 98 ASCII character generator • Certain modules are baddit, call br more inb. ny mager • g or ac an e compos 1 

video cameras. Picture elements: 384 (H) x 491 (V) 
Graphics and alphanumeric-serial interface Chip size 10.1 (H) x 9.3 (V) mm2 ·Unit cell size 23.0 (H) x 13.4 (V) um2 • 

mfr. price size mfr. price Ceramic 24 pin DIP package. • Mlr: Sony. P~ 016Al size 
640x480 
640x400 (bacil~) 
640x200 

Epson ~.00 480x128 Hitachi $15.00 
Panasonic $35.00 256x128 Epson $20.00 
Toshiba $19.00 240x128 (backl~) Optrex $20.00 

160x128 Optrex $15.00 

4096 element Ceo $29.00 LINEAR TYPE 
2048 element ceo $15.00 • 1728 element ceo $15.00 

~------L-A __ s_E_R __ P_R_o __ D_u_c __ T_s ______ _.I 11~~~~~H~A~C~K~E~R~C~O~R~N~E~R~~~~· 
ReNe Laser Head (IOMwmu . ... epu~ miDo.ls.s·lqiO'G:NEC S99.U 

Laser Power Snpply (forHeNetubel S UJo.u 
LASER ScANNER ASSEMBLY $29.• 

~H...wlaraluorpmlor. lncWa ._...._,.,..., -(IIIIIOd)onol-. opa..onol ...... 

LASER DIODE (5mW) with collimator $20.• 
LASER DIODE: Sharp partt: L T022MC 

flrrNim780rm.*1Qieb..-.mode $10.• 

( '1-. 1. 1. Sl I 1·. · 11~ \"\,S( ·I · I\ I· I~ "-•)•).Uti 

These transc:eiwl1 were dosipd for oporation in on AMPS (A<Mnced Mobile Phone Service) eel site. The 20 
MHz bandwidlt1 ollhe tJansceiYor allows ~ ID oporate on all 666 channels allocal8d. The transmit c:llannels .,. 
870.030-889.980 MHz wi1h lhe """'""chamois 45 MHz ..... !hose fraquencios. A digital synlhesimr Is utilized 
ID generate lhe seloded fraquerlc:y Each unit contains I'M> independent receivers to democlJiata wice IOd data 
wi1h a ReceMo Signal Strength Indicator (RSSI) c:ift:uillo solocllhe one wi1h lhe best signal strenglh.The transmit­
tar proyides a 1.5 watt modulated signal to driYa on ex1emal powe< amplifier. Channel setection is 80CClf!'Cllishe 
wi1h a tO bi1 binary ir1lu1 via a connector on lhe bed< panel. Dlher interface requirements for operation aral!&VOC 
(111regulated) ard an 18.990 MHz reloraooa lrequency for lhe digital synlhesimr. The 111its contain independent 

N E TWO R K I boards b' recaiYafs, ...:iter, synlhesimr, tll1aiM front end, and in1nce asserrllly (which includes powe< SIJIIIllies 

'---------------------•- ard 1illltag&<on1roltedoscillator).Service marual, schematics end c:ift:uil~ niMiilaiN. 
IRMA BOARD 8 bit $99 ... 

li"1lcs 3270 mcinfrane systems to IBM PC 

Prcaoa Prollt-4 •odll pl347 Yaba llagloanl$71.• 
16 bit • 4 Mbll& • IEEE 8022 and 802.5 compatible • twisted pair • interoperable 
with IBM To£en Ring network 

POS 8c BAR CODE 

MAGNETIC CARD READER 
Includes: • 20 character dot matrix display with full alpha-numeric 
capability • keyponel with full alpha-numeric entry • separate 7.5 
VDC/0.5 Amp power supply • standord telephone Interface 
extension cord • lithium battery and flat-cone speaker. 

HP bar code wand (HBCS 2300) ................. $35.00 
POWER SUPPL YS 

73 WATT SWITCHING $15.00 or 2@ $25.00, (2) 4 pin power connectors 
attached • 1151230 Volt, Dim: 8.5" L x 4.5" W x 2" H • OJtput: +5V@ 2-9.75 

A, +12V@ G-1 .5A, -5V @0~.4A. -12V@ G-0.5 A 

118 WATT SWITCHING $12.00 or2 tor$20.00, 11&230 Volt, 
Dim: 5.5"l x 32"W x 1.T H •OJtput: 5V@ 4 A, 12V@ 4A 

I 

Elclllll Blick a •• C1••••1t1 ceo c.n • ...._ .. 
IR viewing to 1000 nml.7 W x 2.6 H x 4.5 L 
Comes complete with ceo camera, mounting nul on bottom of casing, 888 00 
12VDC power supply. Excellent low light capobility. siJndanl RCA NTSC video oot. • 

Great ror: entryway security/remote monitoring, 2 fill" Sl58 00 
video conferendng/desktop video coorerendng • 
This miniature camera is perfect for multimedia computer applications as well as secwiry and surveillance. 
NTSC output allows use with all popular video digitizing boards for Apple Macintosh and Microsoft video 
for Windows. Connects directly 10 any composite monitor or VCR with "video" input Its ru.or-slwp wide­
angle lens focuses from two inches to infinity and its slate-<>f·lhe-art ceo technology accurately capturts 16 
level p yscale images for Quick lime movies and still pictu,.s. Records at 30 fnrnes per second and 260 
lines ,.solution with excellent low light capability. Uses 12 VDC (odapler supplied) and st.andanl RCA cable. 

Portable~~ ~&.tl (/Jiiiiin 
Flip up LCD display (9-16 VDC) • UJ\ communicate with any ./ 
computer having RS 232 port • Can communicate with -::::::::=: 
another Microterminal • Use by itself as electronic ""~1: 
notebook • Onboard microprocessor, data RAM (321<) •1:-1,. · 
and Video RAM (6410 • Complex built in diagnostics and 
set up capabilities. • Original intention for POS application& 
• display size 40x16 (256 x 128 pixels.) Dimensions: 6.3" W, 
ll"L,2"H. <WithLCDupheightis7.1") or 2 for$ 149.• 

MISCELLANEOUS I All in one 286 board $29.1Hl 
'--.,A.,D~A~PT~~E~C-40...,70 __ A.(111R•L•L)•O...,R•40-0•0•A-(M•FM-)-_. ~=~ffrY~~";':~= ~oe~~~ '

1 
:a~= 

SCSI Controller your choice $40 • mouse poll • EMS-LIM wr 4.0 memory & lhaclow RAM IUpport • Up to 8 rrD memory 
' ' (2561< ()( 1 Mb SIMMS) • Conws with OK on board • On board speaker • REAL TIME 

IBM 370 o tion XT and AT emulation boards $50.00 CLOCK· Phoenll BIOS· Hole: 'There11.111111ong !IQO •ll!dlrd bulconnecl()(onboMI 

' · · 23805 TELO Ave, ToiTWice, CA 80505 
: Order desk only: USA: (800) 872-8878 CA: (800) 223-e977 ' 
: LA. a Technical Info: (310) 784-5488 Fax: (310) 7114-75110 

~ ....................... ~5~ .. ~.~-~-~·-~-·.1§~ .~.1§.1:£~.~-1§ ................ ......... . 

Write In 55 on Reader Service Card. 

'wii*iiilii·Ofti8r. ·S20:oo:· uiiiiiiiilii ·lh~iiiii·aiid .. iiliilliliD.Ciiliiii.S5JXi:·wiiiiCCiiiil·iiliiiiiii·Ciliekl;·..-c·: 
;or VISA. No periOrlll ct.dla Ot COO's. CA r.ldenlildd 825% sa1111u. We.,. not NlpOI'&Ille 1«[ 
·~ emn. All IMidlandlle llbjed to prtor sale. "'- onlln welcome. FofW91 orders rwqun: 
-~ r.ndt.'O-.. ~ ~ 10 change wlhcM nob. 20'lfo IHtoddng I• I« rallmlld ordllrs.. i 
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The One-Stop Source lor Cable Parts, Tools I Accessories 
Announcing the Century-great performance at an incredible price! 

Century 
Introductory Offer! For.o limited ~.;JJ~;a 
time only, 1 D-lot pnce IS only: WII[\.J 1 [1.., 

~~~ ... 

The New Century converter offers o number of powerful features: 

• parental control • favorite channel memory 
• switched AC ourlet • batteries included 
• sleep timer • jumper cable included 
• remote control included • illustrated user manual 
• auto/manual fin~rtune • LED display 

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

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

Panasonic TZPC 145 Converter 
SA 8511-300 Converter 
Units sold with wireless remote control & batteries 
Features include: parental control (Panosonic only), last 
channel recoil, favorite channel memory, sleep timer, 
channel 2 or 3 available. 
In quantities of 1 0 or more, $65 

Also: Panosonic TZ · PC 17 5 Series Converter w /volume. 
Topcases for Panasonic, SA and Jerrold (all models) also 
available. Call far pricing and availability. 

Panasonic TZPC 145 $ 65 
channel 2 or 3; 1 0-lot prkes 

sABm monneiJ $ 65 

Capacitor 

1UF- 50V 
100uF- SOV 
100uF -63V 
1000uF- 16V 
1000uF -50V 
.22uF- 50V 
2.2UE .. 5QV 
2200uF- 16V 
600uF-50V 

Cost Capacitor Cost 

----~ 3l3UF -50 'tW . :os 
33uf-35V .06 
a3uF 50V .,m db .• 07 
330uF- SOV .14 

--=~·"'- JW:,3a()J:{If. -·'63\l<:""""""K .14 
4.7uF- 50V .07 
~ZU.E.;,~ SO;Y:,.,.,*'-A-~•~08 
47uF - 63V .08 

,. 410o1fr\;.··sov1W·"·m·i • ts 

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 3.95 
SA T -20 3.95 
Magnetic bit driver 4.75 

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

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

Novaplex R1000 Universal Remote 
6-in-1 for lV, Cable, Satellite, VCR, Audia & More $11 .50 
Jerrold-compatible 400/450/550 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 

120/140 
170 with volume control 

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

Dozens of other items in stock! 
Panasonic-compatible topcoses 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, AA, AAA & 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-&pm PST 800-844-8882 
Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352 
FAX: 818/504-6522 COD, MasterCard, Visa, Credit Terms 

Panasonic™, JerroldrM, ZenithrM, TocomrM, PioneerTMand Scientific AtlantarM are trademarks of their respective corporations and are not affiliated with Novaplex, Inc. 
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Understanding and 
Using Multiplexed 

LED Displays 
n order to provide information 
to the user, a digital or micro­
processor-based circuit must 
employ an output device of 
some sort. This could be as 
simple as a single light bulb, 
or as complex as a color 
video monitor. Somewhere in 

multi-digit LED display 
by Thomas Henry 

gle pin, while each 
individual anode is brought out to its 
own private pin. This is reversed in 
the case of a common-anode unit. 
Since the working is similar in either 
instance, this 

PBO through PB6. (These names 
correspond to the data ports on the 
microcontroller used by the author in 
his prototype.) Notice the 14 wires 
alluded to previously. If you wish, 

to a microprocessor circuit. 

between is the well-known seven­
segment LED display. Such a device 
is excellent for representing numeric 
data. Of course, several of these can 
be grouped side-by-side to depict 
numbers composed of more than 
one digit. This article explains a con­
venient method for interfacing a 

Seven-segment LED displays 
come in two basic varieties: com­
mon-cathode and common-anode. 
In either case, seven bar shaped 
LEDs are distributed on a single 
block to form a universal pattern. By 
lighting various combinations of the 
LEOs, one can form the digits 0 
through 9, as well as some upper- or 
lowercase letters of the alphabet 
(such as A, b, C, d, etc.). As the 
name suggests, with a common­
cathode device, the cathodes of the 
seven LEOs are connected to a sin-

Dfall 8eleclt 
0 •off 

+5V •on 
R20 
101< 

R21 
101< 

P1.1 

P1.2 

R23 

P1.3 

P1.4 

R25 
101< 

P1.5 

--

--

--

--

--

4 
4 

4 

+5V 

P1.7 

R17 R18 R19 
1.111< 1.111< 1.111< 

Two plllra of red mini­
LEO., epaoed to form 

two ooloniiii!Cqlt.. -= 
clgb. 

Nola: alrtlllatoraexceptfor R1-R7111ld R1&-R19 
IIICU1t In .. eoc:blllior.* of .. Xplor-3211. 

A& 
-1eXI 

+5V 

+5V 

+5V 

+5V 

+5V 

article con-
centrates on 
the former 
arrange­
ment. 

s 0 1 

each seven­
segment 
display has 
a total of 

eight functional pins, one 
for the common cathode 
and the other seven for 
the anodes. Suppose we 
wish to design a display 
capable of representing a 
seven digit number. See 
Figure 1. Does this mean 
that we will have a total of 
seven times eight, or 56 
wires emanating from the 
unit? Not necessarily! By 
utilizing a technique 
known as multiplexing, we 
can bring this unwieldy 
number of wires down to a 
much more manageable 
group of only 14. 

A Practical Example 
of Multiplexing 

think of this arrangement as a matrix 
made up of columns and rows. The 
P1 lines each select a separate col­
umn (i.e., an individual seven-seg­
ment device), while the PB lines 
each select a row, that is, an individ­
ual segment LED within that device. 
By choosing a row and column, the 
LED at that intersection can be lit. 

This circuit was designed to be 
driven by a microcontroller, and 
since most microcontrollers have 
limited output current capabilities, 
inputs P1.0 through P1.6 are 
buffered by transistors 01 through 
07. Notice that applying +5V to any­
one of the inputs turns on the asso­
ciated transistor, which then grounds 
the cathode of its seven-segment 
display. In terms of logic, then, a 1 
enables a display, while a 0 disables 
it. 

Refer to Figure 2. This For the same reason mentioned 
schematic shows a com- above, control inputs PBO through 
plete circuit for displaying PB6 are also buffered via transistors 
a seven-digit number, with 09 through 015. In this case, 
optional colons as separa- grounding an input (a logical 0) 
tors. Although the circuit causes current to flow through the 
looks complex, it really transistor to the segment, while 
isn't, since many portions applying +5V (a logical 1) impedes 
of it are merely repeated. the current flow. 
Notice that there are two It is a fairly standard convention 
groups of seven control to label the seven segments a 
inputs; these are labeled through g, although the actual 
P1.0 through P1.6, and pinouts for the device may vary from 

~,~,.2. ~ ~ .. • ~ .. LE:1~'wnha ';"Of 
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Test Program to Drive the 
Seven-Digit LED Display with Colons 

Author: Thomas Henry 

Explanation: This program demonstrates the principle behind a 
multiplexed display. Performing at a slowed down rate, the 
multiplexing action is clearly visible. It simply lights the 
seven 7-segment displays one at a time, while blinking the colons 
on alternate counts. It can be used to confirm that all of the 
segments and discrete LEOs are functional. Later, you can strip 
out parts of the code and modify them to perform practical tasks 
in your own project, or use the BASIC program as an outline for 
a fully functional assembler routine. 

Once you start the program, which is a never-ending loop, type 
CTRL-C to stop and exit to the command mode. 

The 7-segment common cathode LED devices are labeled in the 
following fashion. The binary weight for each segment and the 
decimal code required to show each of the ten digits are listed 
in the accompanying tables. (Note: A zero to each segment turns 
it ON in this circuit). 

Segment Weight Digit Code 
a 

a 1 0 64 

I I b 2 
f g b c 4 

1 121 
2 36 

d 8 3 48 

e I I c 
e 16 

d f 32 
g 64 

4 25 
5 18 
6 2 
7 120 
8 0 
9 24 

It is assumed that the LED Display is connected to a Blue Earth 
Research Xplor-32d Personal Digital Controller. The connections 
are made to the ports in the following way. Segments a through g 
are connected to Port lines PBO through PB6 respectively. 
Counting from the leftmost digit of the LED display, digits 1 
through 7 are connected to P1.0 through P1.6 respectively, and 
the colons are connected to P1.7. A one enables each digit. See 
the schematic for further details. 

Required Port Addresses of the Xplor-32d (in decimal): 

Port 1 
Port B 
Control Word 

144 
8448 
8960 

(digit select) 
(segment select) 
(configures Ports A, B and C) 

By writing the number 128 to the Control Word, Ports A, B and C 
will all be configured as outputs. This is what will be done in 
the BASIC program below, even though only Port B is used in the 
application. Port 1 does not need to be configured specially. 

10 XBY 8960 = 128 
20 DBY 144 = 128 
30 C=128 
40 S=1 
50 FOR I=1 TO 7 

60 GOTO 60+! 
61 D=121:GOTO 70 
62 D=36:GOTO 70 
63 D=48:GOTO 70 
64 D=25:GOTO 70 
65 D=18:GOTO 70 
66 D=2:GOTO 70 
67 D=120:GOTO 70 

70 S=S OR C:C=C XOR 128 
80 XBY 8448=D:DBY144=S 
90 FOR J=1 TO 200 
100 NEXT J 
110 S=2*S AND 127 
120 NEXT I 
130 GOTO 40 

999 END 

- configure Port B as output 
- shut off all digits and colon 
- flag: status of colon 

S now aims at first digit 
- count through 7 digits total 

- encode segments to match I 
- 1 
- 2 
- 3 
- 4 
- 5 
- 6 
- 7 

- factor in the colon; reverse status 
turn on segments of selected device 

- kill some time so we can see it 

- prepare for next digit to the right 
- do next one 
- start all over again if on the right 

by PBO through 
PB6) on 01, then 
a new pattern on 
02, and so on up 
to 07. After this, 
the process starts 
all over again. If 
the rotational 
sequence is car­
ried out fast 
enough, in the 
range of 400 Hz to 
1 000 Hz, then 
persistence of 
vision leads you 
to believe that all 
of the numeral 
displays are on at 
once! This is the 
secret of multi­
plexing. 

Since each 
digit, in this case, 
is only lit for one­
seventh of the 
time, its bright­
ness must be 
increased to com­
pensate. This 
implies that you 
will run the LEOs 
on a higher cur-
rent than usual. 
Note that resistors 
R1 through R7 
restrict the current 
flow through each 
set of segments to 
a safe value; 
these will have 
values perhaps 
between 22 Q to 
1 00 Q, depending 
on the number of 
digits in your dis-
play and the effi­
ciency of the 
LEOs. In no 
event, however, 
should you ex­
ceed the peak 
current handling 
ability of the 
LEOs. 

By letting soft­
ware, instead of 
hardware, handle 
the multiplexing, 
there is another 
advantage to be 
gained: it is 
straightforward to 
implement a 
brightness con­
trol. In this case, 
pulse width modu­
lation does the 
dirty work. That is, 
instead of lighting 
a particular dis-

manufacturer to manufacturer. In this 
circuit, all seven of the a segments 
are tied together; in a similar fashion 
all of the b segments are connected, 
and so on, up to the g segments. By 
choosing various combinations of 
segments to light at once, the 
numerals 0 through 9, as well as 
some letters and symbols, can be 

displayed. 
So, at this point, we now know 

how to generate a pattern on any of 
the seven devices. To put the multi­
plexing into action, the following rule 
is obeyed: Only one unit is enabled 
at a time. The software will be 
designed so that it successively dis­
plays a segment pattern (as selected 

play continuously 
before moving onto the next one, 
simply illuminate it for a portion of 
the time. As an example, a numeral 
which is lit 80% and dark for 20% of 
the time will be muted somewhat. 
You can play with the software to 
arrive at suitable values, and best of 
all no potentiometer or additional cir­
cuitry is required to add in this bright-
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ness function. 
Before proceeding, refer to 

Figure 2 once more. For outputting 
time, longitude, latitude, and similar 
quantities, it is attractive to break up 
things with delimiting colons. These 
are easily implemented from scratch 
with pairs of mini-LEDs spaced 
appropriately. Control input P1.7 
feeds R15, which switches 08 on 
and off. A OV input turns on the tran­
sistor, which then causes current to 
flow through LEOs 08-011. 
Resistors R16-R19 keep the current 
at a reasonable level. 

Building the Circuit 

The first step in building the mul­
tiplexed LED display is to procure all 
of the parts. This should be quite 
simple, since only common, garden 
variety components are used. In fact, 
your junk box may provide a good 
proportion of them. Any remaining 
ones can be obtained at Radio 
Shack. See the parts list tor com­
plete details. 

Of course, in order to test and 
use the circuit, you will need some 
sort of computer or microcontroller. 
The author's prototype was 
designed around the Xplor-32d 
Personal Digital Controller, manufac­
tured by Blue Earth Research. This 
single board microcontroller is 
extremely convenient for designing 
and testing circuits, since it comes 
with a built-in BASIC language, and 
is easily programmed with a person­
al computer connected to its RS-232 
interface. And by attaching an ST-37 
Interface Module, all of the data port 
lines are brought out to screw termi­
nals. Thus, experimenting is greatly 
simplified since it is possible to 
speedily change wiring configura­
tions. Both the Xplor-32d and the 
ST-37 are readily'1lvailable in single 
unit quantities by mail order, directly 
from the manufacturer. See the parts 
list tor particulars. To keep things 
concrete, the remainder of this arti­
cle assumes that you are using 
these two products, although the 
basic principles remain the same for 
any microcontroller. 

Since the multiplexed LED dis­
play consists of many parallel con­
nections, a printed circuit board 
would not only be possible, but per­
haps even the best way to go. fhe 
author's prototype, however, was 
built up by hand using flea clips, 
perfboard, and wirewrap methods. 
This is still not too difficult, and can 
be completed in one or two 
evenings. Figure 3 shows the fin­
ished unit, already connected to the 
Xplor-32d and ST-37 mentioned 
above. Please note that this micro­
controller has an onboard socket 
block which allows you to install var­
ious components in series or parallel 
with the data port lines. To keep the 
wiring of the multiplexed LED display 
as simple as possible, you might 
wish to take advantage of this handy 
feature. For example, all of the resis­
tors except for R1-R7 and R16-R19 



Earth Research, 1994) for 
details, should you be duplicat­
ing the author's approach 
exactly. 

up your alley, then help is at hand. 
As a service to readers, Blue Earth 
Research has agreed to post the 
assembler source and object code 
for a practical LED display driver on 
their BBS. The software is quite flex­
ible, being usable with two to eight 
digits, and sports a dimming function 
as well. This service is available free 
of charge. See the parts list tor 
details. 

Assuming that you entered 
the code as described above, 
and have finished up all of the 
electrical connections, you are 
ready to test the multiplexed 
LED display. Start the program 
running. What you will see is a 
greatly slowed down multiplex­
ing process; each digit will light 
for about one second before 
moving on to the next. And the 
colons will blink on alternate 
seconds to confirm their opera­
tion. As mentioned above, to 
implement this as a practical 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ cirou~you~llwa~~recode 
.A Figure 3. TM •\len-cllg{t LED dlap/8y hsa bHn attached to ttwlXplor-32d personal dlg.ltal the software in assembler. If 
controller, by means ofthiST-31/ntertace module. The white cable vhllble on the left con- this type of programming isn't 
necl$ the whole affair to a peTSonal com-

As we've seen, a multiplexed 
LED display has many advantages 
as an output device. It can be cus­
tomized for specific applications, 
uses commonly available and inex­
pensive parts, requires very few con­
necting wires, and its operation can 
be readily modified through soft­
ware. With all of these benefits at 
your disposal, why not try one in your 
next microcontroller project? NV 

puter tor programming and debugging. 

can be mounted on the socket block, 
greatly reducing the circuit board 
complexity. 

Bring on the Controller 
and Software 

As implied above, the multi­
plexed LED display is not an intelli­
gent device; it depends upon a 
microprocessor and software to put it 
through its paces. Refer to the pro­
gram listing now. This demonstration 
program has been written in the lan­
guage TB52, a dialect of Tiny 
BASIC. Although the code was cre­
ated especially to run on the Xplor-
32d, it can probably be modified for 
other controllers and single board 
computers. 

There are numerous program 
comments and explanations in the 
listing; these are indicated by the -
(tilde). When typing in the program, 
you can ignore these comment lines, 
since the BASIC interpreter passes 
over them anyway. Thus, punching 
in the demonstration program should 
only consume several minutes. But 
do take the time to study the expla­
nations. You will learn how the 
numeral codes are created, how 
data is written to the output ports, 
and how the different seven-seg­
ment displays are addressed. 
Remember, this is a demonstration 
program to be used for educational 
purposes or testing the unit. Any 
serious real-world application of a 
multiplexed display would have to be 
written in assembler, since the 
BASIC interpreter is far too slow. 
Recall that the modus operandi of 
this circuit is persistence of vision; if 
the scanning isn't fast enough, then 
the display will flicker, cause eye 
fatigue, or may simply be unread­
able. 

The manner in which you load 
the program depends upon what sort 
of microcontroller you are using. The 
Xplor-32d, exploited here, is easily 
programmed interactively by means 
of an RS-232 link to your personal 
computer. See the Xplor Series 
User's Manual (Mankato, MN, Blue 

Parts List Miscellaneous 

Aeeistprs 517;.37 interfa~ 
Xplor·32d (which 

see text ~rdi::Jlnn=~~up:, 
4700 ~omputer; selj 1·8K ,.. .Wfrewrap, flea 1°K···· wboard, em. 

~ - Xplor-32d Personal Digital 
Controller and power supply 
(see source below) 

01-07 ...- ~ven-segment LED dis .. 
play; common cathOde 
Radio $ k 276·075 

At¥ w;.M'0 
08,.011 - red mini-LED 
fiadio Shack 276-026 

Q1-Q7- 2N3904 or equivalent, 
NPN transistor 
Radio Shack 276·2016 

Q8-Q15- 2N3906 or equivalent, 
PNP transistor 
Radio Shack276-2028 

Note: The following items 
ab1e from: 

Blue Earth Reseat'ch 
165 West Und Ct. 

Mankato, MN ti6001p,9400 
Credit card or c.o.O;iorder 

f1 (50~)j.387w4001. f~ (507) 387w4008 

Call for shipplHg""ctiltges and 
sales tax Information. 

• Xplor-32d Personal Digital 
Controller 
(part number XP-01-D) $79.95 

• ST ·37 Interface MQI:Iule for the 
Xplor-32d ,f' " 
(part number XP..Q2-37) $29.95 ' 

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

• Xplor-32 Series Accessory 
Pack ... 
(part numtiJI;·XP .. Q2) $49.95 

ndard personal com~ 
· e (~·pin), 9 to 25 

mputer cabiQ 
power supply 

r•s;- )1anua~ .and 
es Y'AppJIC@Uons.p 

• Xplor-32d Starter Package 
includes aiJ items above 
(part number.}{P-08) $129.95 

»:;' 

As a service to readers, Blue 
Earth Research has posted the 
assembly language source and 
object code for a practical LED 
Driver on their BBS. It supports 
two to eight digits, and has a 
software intensity control. This 
service is available free of 
charge. Set your modem and 
software for No Parity, 8 Data 
Bits, 1 Stop Bit, 1200 to 14.4K 
bps and call (507) 387-4007. 

Design/ Layout :i Printed Circuit Boards :i A_ss_e _ _._ __ _ 
• CAD Layout Services :i • Single & Double Sided :i• Fast Tum Board 
• Compatible With Almost :i • Multi-Layer & Flexible PCB's :i!;• Wire Harnesses 

AU CAD Syslf!ms i • From QUICK TURN PROTOTYPES! • Wave Soldering 
• From Schematics or : to Scheduled Production Runs 5 • Chassis Assembly 
Sample PCB's e. Fine Lines SMT : •Acquisition of Parts - ' -• Photo plotting Services :i!; • Electrical Testing ;1 • Final Testing 

• • 24 Hr On-Line Modem : • Precious Metal Plating ~ • Turnkey Services 
(Up to 19 200 Baude) 

' {JTUAJL!I7l7! liS ({))TlJJR CA!Pll7fAJL C({))JliCJE!RN 

• 

JilOI. QllJl[ICJ[ &\ CO~JP>lB'll'ITRVJB JP>llUCJINO 01. MOlD lliJilOllW!A"ll'RON. JP>JI..JBA~JB ICAU 1[1~ "l!'OlJD)A lfi 

852 Foster Avenue • Bensenville, Illinois 60106 
350 - 9510 • Fax 350 - 9760 • Modem 350 - 9761 
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I #60 COMPUTER SOFTWARE cont. 

THE ULTIMATE LINUX DISTRIBUTION, 
SLACKWARE PROFESSIONAL LINUX 
2.2. Linux a UNIX operating system, now 
available on this 3 CD-ROM set, includes 
GNU C/C + + compiler, X Window, TCP/ 
IP, sound card support and much, much 
more. This release also includes Perfect 
Backup, a commercial backup program. 
Complete with 570 + page manual and 
30 days of technical support. Only $61.95. 
ALSO available LINUX STARTER BUN· 
OLE which includes Slackware Profes­
sional Linux 2.2, UNIX in a Nutshell 
handbook and the Essential System Ad· 
ministration handbook. All for only 
$89.95. To receive Slackware Profession­
al or the Linux Starter Bundle, call and 
order with your charge card or send 
$61.95 plus $8 S/H for the Slackware 
Professional or $89.95 plus $11 S/H for 
the Linux Starter Bundle (CA residents 
add 7.5% tax) to: JUST COMPUTERS! PO 
Box 751414, Petaluma, CA 94975-1414. 
VISA/MC. Ph: 1·800-800-1648. FAX 707· 
586-5600. 

NEURAL NETWORKS & Robotics. Neural 
Lab w/basic source code library $29.95. 
Learn to solve problems such as speech 
recognition, stock forecasting, pattern 
recognition and many more. Neural Lab 
"C" source code $29.95. Speech recogni· 
tion, pattern recognition, financial mar­
ket prediction, financial market predic­
tion, and many more working examples 
included! Max Robot Base $129.95. Mo· 
bile base for home brew robotics. Post­
age included in prices, MO residence add 
6% sales tax. Zagros Software, PO Box 
460342, St. Louis, MO 63146-7342, 314· 
768-1328. 

ENGINEERING PUBLIC DOMAIN SOFT· 
WARE. For IBM PC's and clones. Printed 
circuit design, logic simulation, signal 
processing, pspice models, and autocad 
electronic symbols. Free catalog. Over 
400 engineering programs. Sector Sys­
tems Company, Inc., 416 Ocean Ave., 
Marblehead, MA 01945. 617-639-2625. 

COMPUTER 

AROI3RAMS FOR 

l!!~~y@ 
DISTRIBUTORS 

AMBIZ·PAK 3.1 IBM. Distributor Order, 
Distributor Bonus, Customer Invoice, 12· 
Column Ledger, Mailing List, PV Maxim· 
izer, Line Editor, Inventory Worksheet. 
Over 1500 sold. $39. Written by Emerald 
DD. Fred Blechman. VISA/MC. 818-346· 
7024 Pacific Time. (Amway Corporation 
does not endorse these programs.) 

DISCOVER SOFTWARE vault! The 
world's finest collections of shareware 
on CD-ROM. Months of entertainment 
and thousands of programs on each 
low-priced disc. 12 available. Call 1·800· 
775-4232 or 918-742-2022 for free info! 

SHAREREPAIR, E-MAIL tech support for 
TV-VCR technicians. For information, E· 
Mail: rhett@dump.com. 

WHOLESALE: CLOSING out our CD· 
ROM inventory. Great bargains. For list 
call 716-392-5713 FAX/VOICE and men­
tion CDs or write, Fabtronics, 5714 W. 
Wautoma Beach Rd., Hilton, NY 14468· 
9126. 
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SHAREWARE SALE. FREE CATALOG. 
Great Prices, bonus disks, CD-ROMS, + 
a free game on every disk catalog. Get 
your copy today! DATA MATE, PO Box 
2811, Ronkonkoma, NY 11779. 

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

DATA CONVERSION 9-Track Re.el to any 
format 1600/6250 BPI.$$ Best Price Any­
where! $$ 907-227-4637. 

FREE DISKETTES! Brand new report 
details how to get as many free diskettes 
as you need! Wow! Order Now! Only $3! 
Bates, 426 West Belmont, Chicago, IL 
60657. Phone 312·213-7023. 

C THOMAS CD-ROM DUPLICATION 
SERVICES. Back up your Data to CD­
ROM for $39. CALL FOR INFO, 310·925· 
8248. 9 to 5 only, please. 

CD-ROM SOFTWARE. Discounted prices 
on our COs. Many titles for.$5, $7, $9 and 
$12 each. No up front fees. Call Andre for 
show locations we participate @ 619· 
720-1010 or write to: Amexpo Co., PO Box 
2094, Carlsbad, CA 92018. 

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

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

ATARISOO/XLIXE Disk software! IBM PC 
software! Largest selections available! 
(209) 358·1160. Write to: Lots a Bytes, PO 
Box 1756, Winton, CA 95388. Catalogs 
Free!. Specify machine. 

500 MHz S 1 ~(~'I l(J)J llr 1lli .. YZI~Il $895 

6" X 12" X 16" (H X w X D) 
(only 16 LB) 

SA1800C SHOWN 
S229S.OO 

1-1300 MHz One Sweep $1895 MADE IN THE usA 
ALLNEW SPECTRUM DISPLAY MONITOR PLus FULL FUNCTION SPECTRUM ANALYZER 
LET THE SA500A SPOT OS S N 
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 
Spectnun Swveillance Technology Monitor. A Full Function Spectrum 
Analyzer with +/- 5KHz Narrow Band Filter, Center Freq. Display, 50 
MHz Marker Generator. Capable of Tuning Duplexes, Amps, Filters 
Receivers, Transmitters & Perform EMI, RFI, FCC, Testing. SASOOA 
First affordable Professional Spectrum Monitor/Analyzer for all 
serious Ham Radio and Radio Monitoring Operators. just 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 Spectnun Analyzer specials. The 
SA1300B and SA1800C provide Laboratory Performance at a fraction 
of the normal cost. The SA1300B $1895.00 -SA1800C .2-1.3GHz & 
.8-1.8GHz $2 95 00. Add a 1.3GHz Tracking Generator to any unit 

1.3GHz l~lll~() ... 11 ~y (~()(Jr 1'1,1~11 .001 ppm 

$479.00 
1809002 CERTIFIED 

FIVE YEAR 
WARRANTEE 

REG. PRICE $599.00 

SAVE $120.00 

Laboratory Performance ROCES 0 S ABILIZED OVEN OSCILLATOR .001 ppm 
lTC FC1300: the first truly Accurate ..1St Frequency Counter. Accuracy is the #1 Frequency Counter 
Requirement The $200 - $800 counters being advertised the past few years are but toys when it comes to accuracy. 
These guess-so-matic units are off 5 to 10 PPM over temperature & time (That's +/- 6,000 -13,000 Hz at 1.3 GHz) 
The FC1300 is accurate to within +/1 &. a .3 0-4 d crees C. Sensitivity is< SmV 1Hz to 13 GHz, 
50 Ohm & 1 Meg Ohm inputs, LP filter, 1x -lOx input Att. Frequency Measurement, Period Averaging, Time 
Interval, External Counter, Freq. Ratio, Hold & Reset Functions, 4 Gate times .01 to 10 Sec. Tired of guess-so-matic 
Counters: Serious About Accuracy: Ready to step up to Laboratory Performance Accuracy: Call Today & Order 

ADVANTAGE mSTRUMENTSCORP . . TERCARD-VISA-DISCOVER-AMX 
3817 S. CARSON ST. # 818 CARSON CITY NV. 89701 Terms. COD - Cher.k- Money Order 
702-885-0234 FAX 702-885-7600 Call Toll Free 800-566-1818- BBS 310-549-0321 

Call 800-566-1818 
To Order or Info. 
Free 1995 Catalog 

ADVANTAGE 
Carries a full line of 
Scopes -Analyzers 
Frequency Counters 

Generators 
LCR Bridges & DMM'S 

PRICES & SPECIFICATIONS SUBJECl' TO CHANGE WITIIOUT NOTICE OR OBUGATION. F.O.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX. 

Write in 43 on Reader Service Card. 



Adapt a K'NPilf;i for l?ro­
Quality Data Entry; Included 

Software Lets the StJmp 
.. Jype .. ,pn Jour P_P-

N 'u m 
Lock, 
Enter, 
and the 

Install a piezo beeper (Radio Shack no. 
273-074) for a "bink" response to each 
keypress. Attach hookup wire close to the 
body of the beeper, then trim excess lead 
length. Glue the beeper in place. 

Details of the "Stamp Pad" 
modification. 

Carefully desolder and remove the 
original PIC from the board. Replace 
with the custom "Stamp Pad" PIC, 
using a socket if desired. 

Figure 2 

Hacklng a Commercial Keypad' 
I've wanted to manufacture a St811)p-compat·:n 

lble keypad, but the cost of starting from scratch 
is daunting. A decent keypad requires good 
switqhes and a sturdy enclosure, both of which 
are very expensive in the small quanti!!~s that the 
Stamp aftermarket might use. There ' are occa­
sional surplus bargains, but there's also the risk 
that the supply will dry up on the very day that 
Ultra-Mega Industries Inc. plaqes a big order. 

math 
operators 
(/, *, -, +) . 
The keys 
are quali­
ty Alps 
switches 
with stan­
dard PC­
style key-

Connect the beeper wires to Leeper -lead. 
pin 10 of the PIC(+) and 
circuit ground (-) as shown. Beeper+ lead. 

I recently found an accessory keypad for lap­
top computers- an ORTEK MCK-188/N, made 
in Taiwan. It communicates with and is power~ 
byca PO's senal port Included software redirects 
data from the keypad to the keyboard buffer, so 
that it functions just like keys on the standard key­
board. The pad has 1~ ~qg§, consis!!w of tne 
numbers 0 through 9, decimal point;r7 Escape, 

caps. The unit is enclosed in a nice flat-black · 
case. 

At $59.00 (see the source list), the keypad 
isn't cheap, but ifs not unreasonably expensive 
either. So I bought one and proceeded to hack it. 
Here's what I found: 

The heart of the keypad circuitry is a PIC 
microcontroller, just like the Stamp's own proces­
sor. This one runs at a leisurelY 38.4 KHz; less 
than 11100th the speed of a Stamp. This limits 
current draw to the 1 Os of microamps. lt also 
helps the keypad meet FCC limits on .. radio inter­
ference. 

lr------ pin 0 

r-----=--- GND 

lr----- GND 

VVhen you press one of the 
pad's keys, its PIC sends a one­
byte code (generally a lower­
case letter) to the PC via an AT­
style DB-9 serial connector. The 
serial data is sent at 1200 baud, 
with no parity, eight data bits, and 
one stop bit (N81). It you hold 
down a key, the PIC waits a 
moment, then transmits a string 
of the same one-byte key code in 
rapid-fire fashion to simulate the 
"typeamatic• response of the 
standard keyboard. VVhen you 
release a key, the PIC sends a 
different one-byte code (general­
ly the upper-case version-.of the 
key-down code). Table 1 summa­
rizes the codes. 

Figure 1 From an electrical standpoint, 
the keypad is Wired to derive 

power from and send signals to the PC serial 
port. Its interface generates bipolarity RS-232 sig­
nals from the stolen port output voltages. 
However. the pad will work just fine with a single­
ended Uve-volt supply, like that of the Stamp. See 
Table 2 for connections. 

Armed with nothing more than the information 
above, you could make use of the ORTEK key .. 
pad for Stamp data entry. Figure 1 shows the 
hookup, while Listing 1 demonstrates how to 
make sense of the data. However, I couldn't leave 
well enough alone. 

PC Keypad + Custom PIC 
Program·= "'tamp Pad" 

The SERIN command can convert strings of 
ASCII text like •123• into equivalent numbers 
without the additional programming effort of 
Listing 1. If only the keypad generated terminal­
style output. 

Instead of wishing, I picked up a soldering 
iron and removed the keypad's PIC controller. I 
probed the remaining keypad circuitry and deter­
mined the following: 

> Like most keypads, this one is wired as a 
matrix of row and column connections. VVhen a 
key is pressed, it shorts one row to one column. 
The processor looks up the row and column coor· 
dinates of the short in a table stored in ROM to 
translate it to a key code. 

> The pad's column. connections go to the 
four bits of PIC port RA, which are configured as 
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Table 1. Key Codes Used by Unmodified 
ORTEK Keypad 

Key Kex-Oown Code Key-Released Code 
( SCII value) (ASCII value) 

1 I (96) @ (64) 
2 a (97) A (65) 
3 b (98) B (66} 
4 c (99) c (67) 
5 d (100) D (68) 

OB-9 Pin Color 
Code 

2 orange 
3 yellow 

PC Function Stamp Connection 

receive data 1/0 pin (serial input) 
transmit data ground 

Table 3. Key Codes for 
Modified "Stamp Pad" 

Key Transmitted Text 
{ASCII value) 

~ 6 e(101) E (69) 6 white handshake (DSR) +5 volts 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 (49) 
2 (50) 
3 (51) 
4 (52) 
5 (53) 
6 (54) 
7 (55) 
8 (56) 
9 (57) 

7 f (102) F (70) 5 black ground ground 
8 g (103) G (71) 
9 h (104) H (72) 

Esc i (1.05} I (73) 
I j (1 06) J (74) Table 4. Stamp-to-PC Connections for Listing 2 

* k (107) K (75) 
I (108) L (76) 

m (109) M (77) Stamp Pin 
089-type Serial 

Connector 
0825-type Serial 

Connector 
Esc 

I 
<ESC> (27) 

I (47) 
+ 

. (point) n (11 0) 
0 (zero) 0 (111) 

Enter t (116} 

N (78) 
0 (79) 
T (84) 

pin 0 
GND 

2 
5 

3 
7 * * (42) 

- (45) 
Num Lock y (121) y (89) 

inputs. (On the Stamp, RA is used to communi­
cate with the PC and manage the EEPROM. It 
isn't accessible to the user.) When no key is 
pressed, all bits of RA are pulled high (reading 1s) 
by four resistors. 

the PIC and circuit ground, the beeper will 
make a short "bink• sound to acknowledge each 

key press. For applications that lack a display to 
confirm the numbers being entered, this is a 
tremendous help. 

2 shows 
details of 
the modifi­
cation. To 
use the 
modified 

+ 
. (point) 
0 (zero) 

Enter 
Num Lock 

+ (43) 
. (46) 
0 (48) 

<RETURN> (13) 
<SPACE> (32) 

> The pad add,~esse$ the row connections 
! with the outputs of a 7 4HCT138 eight-channel 
multiplexer. Thi$ chip a~pts a three-bit address 

. from the lower bits of PIC port RB, and outputs a 
low on one of its eigh~ outputs. Another bit of RB 
is used to activate and deactivate the '138. Bit 

The modified keypad acts like a micro termi­
nal that transmits one ASCII character per key~ 
press (as shown in Table 3). The characters cor­
respond to the Stamp's' internal table of the ASCII 
character set. That is, the following line of Stamp 
code will respond to the code sent by pressing the 
•n key: 

pad, connect it to the Stamp as shown in Listing 
1 , then use Serin to collect the data. 
If, for in-stance, you want a 16-bit number to be 
stored to variable w1, use: 

SERIN O,N1200,#W1 

· RB. 7 serves as the serial. output. The remaining 
three bits of RB are unused. 

IF theKey = ... THEN Asterisk The # symbol before the variable name tells 
the Stamp to interpret up to five keystrokes as a 
number ranging from 0 to 65,535 (the range of a 
16-bit number). The user must press Enter or any Based on these observations, I coded a 

replacement PIC in assembly language. Thanks 
to the clever ~gn t'Pf the hardware. this was 

te>CtremeJy easy to do. ~ost of the effort went into 

My keypad PIC program has a strict 
debounce function that requires keys to be 

· preparing tables that ypscrambled the row/coJ-
41)'ln coordinate system of the pad, which was 
apparently designed tQ permit an inexpensive, 
one-sided circuit-board layout. 

pressed and released 
in a deliberate manner. 
Speed isn't compro­
mised, as long as users 
don't roll from one key 
to the other. The first 
key has to be released 
before the next will reg­
ister. 

In addition to changing the data format with 
my new program, I added a hardware feature; a 
key-acknowledgment beeper. If an inexpensive 
piezo beeper is oonnected between pin RB.4 of 

You can make your 
own Stamp Pad. Figure 

'Listing 1: OR_KEYS.BAS (Interpret ORTEK MCK-18S/N keypad codes) 
'This program accepts serial data from the ORTEK MCK-18S/N numeric 

· ' keypad and converts It Into a 16-blt value In variable w1. Users 
· ' must be careful not to hold keys down, or they will activate the 
~ ' pad's autorepeat function, causing entry errors. 

• Main program loop. 
Loop: 
gosub GetKeys 

· · debug w1 
goto Loop 

' Getkeys does all the work. 
• Show the result on the PC screen. 
' Do It forever. 

' Subroutine to receive the serial data, filter out extraneous key-up 
' codes, and convert received data bytes to a 16-blt value. GetKeys 

4 ' will keep accepting and Interpreting digits until the user presses 
!ti 'a non-numeric key, like <Enter>. The routine takes advantage of the 

'fact that the key codes for the numbers 1-9 are sequential; 
• subtracting 9S from them leaves you with the number Itself. 
'AlthoughO (zero) Is out of sequence, an additional IF/THEN 
1 statement recogni_zes Its code ("o"). 
GetKeys: 
letw1 = 0 
Again: 
Sarin O,N1200,b0 
if bitS = 0 then Again 
If bO <> "o" then skip 
let bO = 9S 

skip: 
if bO > 1 04 then done 
let bO = bO - 9S 
let w1 = w1 * 1 0 + bO 

goto Again 
done: 
return 

1 Clear w1 to start. 

' Get code from the keypad. 
' BitS is 0 in key-up codes; ignore em. 
' Change 0 code from "o" ( 111 ) to 9S. 

1 Non-numeric key pressed; we're done. 
' Otherwise convert to Q-9, multiply 
' old total by 1 0, add new value, and 
' get the next digit. 

' Done: return to main program. 
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Listing 2: FAKE_PAD.BAS (Imitate the ORTEK keypad codes) 
1 This program mimics the codes produced by the ORTEK keypad, 
' allowing a PC running the ORTEK software to receive Stamp data 
' to its keyboard buffer. The Stamp "types" directly into programs 
' that are incapable of normal serial input. To demonstrate this 
' capability, the Stamp will count upward by 1 and type the result 
• of each calculation to the PC. Remember that the keypad software 
• must be Installed on the PC for this to work. Before running 
' this program, make sure that this program is saved, since the 
' Stamp may begin typing numbers Into it, if the keypad software 
'is active. 

SYMBOL nonZero = bitO 
SYMBOL code= b1 
SYMBOL decade = w2 
SYMBOL count = w3 

' Main program loop. 
Loop: 
let w1 = count 
gosub typeData 
pause 100 
let count = count+ 1 

goto Loop 

' Leading-zero suppression flag. 
' Key code to send. 
' Power-of-1 0 divisor for conversion. 
' Counter for demo. 

' Transfer value of copy to w1. 
' "Type" the data to PC. 
' Walt briefly 
' Increment counter. 
' Do it forever. 

• Subroutine to convert the value stored In w1 to ORTEK keypad codes. 
type Data: 
let nonZero = 0 
let decade = 1 0000 
nextDiglt: 

' Clear flag that indicates first non-0 digit. 
' Start with highest digit of w1. 

let code= w1/decade 'Get value of current digit. 
let w1 = w1 I /decade • Leave remainder in w1. 
If code=O AND nonZero=O AND decade <> 1 then skip3 No leading Os. 
if code=O then skip1 
let nonZero = 1 
goto skip2 

skip1: 
let code= 16 

skip2: 
let code = code + 9S 
serout O,N1200,(code) 
let blt13 = 0 
serout O,N1200,(code) 
skip3: 
let decade= decade/10 
if decade > 0 then nextDigit 

' Code for 0, minus 9S. 

' Send key-down code of digit. 
' Clear bitS of b1 (bit13) for key-up code. 
' Send key-up code. 

' Get ready for next lower digit 

serout O,N1200,("tT") 'Done. Send <Enter> key. 
return 



ffi 

.other non--numenc k~, to,;finl$fl tt'!4~ntry. If you ,, 
liJUSl WSf!l, to l<flow whjch ~~ was pressed, use aw 
byte variable withOut Jb$ #:" 

SERIN O,N1200,B2 

After the instruction executes, 82 will contain . 
the ASCII value of the k'y pressed, a6 shown in 
Table 3. If you have used''SERIN before to accef?t 

·data from a PC or otherJ:~omputer, this stuff is old 
···•'% 

. hat by now. 4 

You can obtain the §tamp Pad PIC from me, 
either by buying it .outright, or by obtaining the 
source code free with pqrchase of my f'/0 Source 
Book. This is a collectiOn of assemb1y language 
routines for the PIC thatmimic the functi9ns of the 
BASIC Stamp, helping users to move their pro-­
grams into faster, mot! efficient Pig hardware. 

There's an expression about sausage makers 
using •every part of the pig except the squeal. • In 
that spirit, I couldn't ignore the software that carne 

~with the keypad. It redirects codes from the serial 
port to the keypad buffer, allowing you to use 
numeric input from the pad in any DOS or 

., Windows application . 
It occurred to me that if the Stamp was pro­

grammed to mimic the key codes, arid the keypad 
software was installed, then the Stamp could 
"type" data at the keyboard. Think about it -
Stamp-collected data magically appears in your 
spreadsheet. database, or word processor docuw 
rnent. No fumbling with terminal SO~iJ.re or file 
transfers. ;; ' See the $Ource box el~where in thisvcotumn. 

~rn~ 

But W~it, There's .,Morel 
There are general-purpose software utilities 

and hardwiJ,re devices sold for this very purpose, 
" with prices from $100.00 to $500.00. They accept 

The ORTEK keypad is available from Jameco 
(part no. 114841) for $59.95, plus applicable ship­
ping and handling charges. To order or request a 
catalog: 

Jameco Electronic Components 
1355 Shoreway Drive 

Belmont, CA 94002-41 00 
phone 1-800-831-4242 or 415-592-8097 

•••••••••••••••••••••••••••••••• 
For more information on the BASIC Stamp, 

contact: 

is free with purchase of The PIC Source Book, a 
cookbook of assembly language PIC routines 
based on the instruction set of the BASIC Stamp. 
Prototype your ideas with the Stamp, then convert 
them into fast, professional, one-chip solutions 
with the help of the cut-and-paste routines from 
the Source Book. Price is $39.00 postpaid. Order 

from: Scott Edwards Electronics 
964 Cactus Wren Lane 
Sierra Vista, AZ 85635 

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

Use Visa or MasterCard for phone/fax orders; 
Parallax Inc. checks, money orders, or POs from approved 

3805 Atherton Road #1 02 institutions also accepted. COOs and foreign 
Rocklin, CA 95765 orders incur additional charges. 

phone 916-624-8333; fax 916-624-8003 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
BBS 916-624-7101 Questions about this article? Sugges-

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • tions for future topics? Contact the author 
The Stamp Pad PIC required to modify the key- at the business address above, or by E­
pad is $10.00 postpaid from Scott Edwards. Mail (CompuServe) at 72037,2612; 

Electronics. Source code for the Stamp Pad PIC: Internet 72037.2612@compuserve.com . 

any kind of &erial input, not just numbers. But if 
numbers are all you need~ check out Listing 2. To 
use the program, install the keypad software 
aceording to the InstructiOns that come with the 
~d. Temporarily disable the keypad driver by typ­
ing •KEYPAD OFF" at. the DOS prompt. Connect 
a Stamp programmed with Listing 2 as shown in 
Table 4, but don't connect PQ}Yer to the Stamp yet. 
t-Jext, tuiTl on tfle keypad driver by typing •KEY ~ 
PAD" at tlie DOS prompt. 
· You're ready to go. For a test drive, boot the 
BASIC Stamp host program STAMP.EXE, but 
don't load a program. RS(X)nnect power to the 

,,Stamp. A column of numbers will be typed onto 
* the screen. That's the Stamp, communicating with 
, your · keyboard buffer throUgh the keypad soft­
. ware. Now you can write data-acquisition pro­
, grams for the Stamp that can communicate direct .. 
' ly with any piece of PC software you ownl 

< By Jhe ~y, the reasprr"'for the Sbmewhah 
··· round-aboutv$et!'up procedure- above is to avoid 
trashing your work. When I wrote the program in 
Listing 2, I already had the keypad driver resident 

, in my PC's memory, and the Stamp connected to 
the serial port. As soon as l ran the program, it 

.. , .. began .;typing into my just-finished Stamp program 
Usting. I had to quickly disconnect the Stamp, and 
erase all of the numbers it had added to the 
listing. " 

Conclusion· 
·+~:; 

If you're interested in other keypad solutions 
for the Stamp, make sure to get Parallax applica­
tion note no. 3, which shows how to connect a 
74C922 16-key pad and an LCD to the Stamp. 
Looking for an interesting application for our seri· 
al keypad? Try Parallax application note no. i), a 
stepper-motor driver that accepts serial inputs 
that can be ehtered directly from the Stamp Pad. 

"To contact ,parallax, se,~ the listing in the 

. ~:::::;;;::::=:::::=::=z:=::::t.RII!::::!::ml;'i;===:::::::::::::=::::::z:::::~t::!::::!ILA'd!;··~~"~'""'l:l'lf box. NV ~·, ...._ =i& .... wdW~ """""''·~~~~-·· _ _......,,.;;..,.._,_,.. 

I #60 COMPUTER SOFTWARE cont. 

OPPORTUNITY KNOCKS If you own an 
IBM or compatible PC, this is the one 
you've been looking for. Use your PC for 
a local shopping guide. Advertise auc· 

· tions, garage sales, grocery store spe· 
cials and more. 8·10 easy Hrs a week 
nets potentially unlimited$$$$. For demo 
disk & business plan · send $5 check or 
money order to SAN, 2811 South St., 
Lincoln, NE 68502. Serious inquiries only. 

REPAIR SOLUTIONS· more than 15,000 
VALUABLE, TIME SAVINGS, MONEY 
MAKING REPAIRS for servicing TVs, 
VCRs CAMCORDERS & other electron· 
ics, organized in an easy to use computer 
program · The TIP REPAIR Program. 
PROFESSIONAL BOARD/COMPONENT 
LEVEL REPAIRS with Part numbers, 
component locations and values & test 
voltages (when availble). ADD your own 
tips. PRINT tips. Works on ANY IBM 
compatible computer with a hard drive & 
16 Megabytes free space. NEW VER· 
SION ·works in DOS and WINDOWS. 
Special introductory offer for NUTS & 
VOLTS readers. Only $200! FREE Shipp· 
lng for prepaid orders. FREE Demo! 
FREE Phone Call! Have your own tips? 
Ask about our TIP EXCHANGE policy 
with FREE Updates! 1·800·215-5081 (Men· 
tion NUTS & VOLTS when calling). 
HIGHER INTELLIGENCE SOFTWARE, 60 
Fannlngton Lane, Melville, N~ 11747. 

Obsolete or Overstocked ICs, Damaged or Overstocked 
PC Boards, Hard Disk Drives, Anything Electronic ... 

* We have "IN HOUSE PULLING" facilities! * We BUY both socketed and soldered parts! * We BUY PC Boards for IC value! * WE BUY PC Boards for precious metal value! * WE OFFER "Certificate of Destruction." 

Guaranteed quick response to all Inquiries ••• 
n you have any surplus Electronic Inventory 

that you would like to 

turn into call! 

Write In 102 on Reader Service Card. 

Worldwide 
distribution 

SEMICONDUCTOR 
(818) 349-4495 • (818) 349-6562 
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COMPUTER PARTS- SCSI DRIVE ACCESSORIES SURPLUS ELECfRONICS 
QrY DISCOUNTS AVAILABLE*- GOVERNMENT/EDUCATIONAL PURCHASE ORDERS ACCEPTED- APPLE II/ MAc&. IBM 

Tower & Desktop Cases 

Ft.tllsizeD:sktop Case . .$49.00 
300W •SHHBays • BuiltforWang 

Fullsize Tower Case 

•230W PIS 
•6HHBays 
•LED's & Rst 
• Fits Fullsize bd. 

Great for 
servers & BBS's! 

$49.00 

External Floppy Drive Case 
Made for PS/2 but modifiable for others. 
Power Supply & DB37 Cable included! 
Fits one HH 5.25" or 3.5" Drive 

Made by IBM 

$24.95 

$19- $65.00 
Power Supplies fLOPPY & CD DRIVES External Drive Enclosures • SCSI • CD ROM • Floppy • Computer Cases 

Mini Tower Power Supply. 145 Used 360K 5.25" Drive ............ $9.95 External Floppy Drive Case 1 FH/2HH .... $19.00 
SCSI Case: Uses Apple 19 Pin floppy port for Watts. Refurbished .............. $20.00 

New ....................................... $29.00 power. Quantum EPS type drive only! ...... $19.00 
Used 1.2 Meg 5.25" HH ...... .$25.00 

XT Power Supply. 135W ... $25.00 
Used 720K 3.5" Drive ........... .$15.00 

IBM XT 65Watt PI S ............. $5.00 
300W. Tower or AT Type _ . .$39.00 
AT Power Supply. 200W 

IBM PS/2 720K Drive OEM $29.00 
5.25 -> 3.5 Floppy Adapter .... $2.95 

Open Face 1-fl-I SCSI Case. Use for a SyQuest, 
Bernouli, CD-ROM, etc ... ............................. $45.00 

Refurb ................................... $29.00 
External 'Brick' type 5 Pin din 
+5@ 1.3A, +12 & -12@ .33A $9.95 

CD ROM Drives 
Apple Ext. CD 150 SCSI 1x$149.00 
Panasonic Int. CD SCSI 1X . .$74.00 
Panasonic Ext. CD SCSI 1X.$99.00 

"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 
External MFM/RLL Case & P /S ................ $19.95 

Monitors 
9P.en frame composite 9". B&W Monitor assembly. 
BUild your own monitor -·-.. ----------·19.00 

9'' B&W Security Monitor. "Box" type with 75 n 
input------.. --·--·------·---..$59.00 

9'' Com~ite ''Box" type cabinet. Green screen. Good 
for security monitor. mput for 750 (standard) or 
High impedance ·· ··················································-··..$35.00 
Qlkr~Mmillr.NctSl.itablefi:r!Daiumntl!!xt 
butcalbeU!edfi:r.......,.......,.""'"""'" Nintendo, asavidro 
mcriu. Scme~~irp;l~Spocify. $FBOO 

ll3edfR,e{ud:isMro I:>9) --$29..00 

Olivetti 9" Refurl>. 9" Mono VGA 
with new tube installed. 
Mono VCA Monitor. 
Excellent for small pl~es, 
where color is not neeaea. 
Makes a ~t POS termi­
nal. Use lOr word P,!'OCESS­
ing. accOW\tin~ ana more! 
Standard VGA 640x480 
resolution. Wmdows looks 
really good! Excellent 

~taJ~---~~:~~~~:.$~~ 

Monthly Specials 

86DX/33 "Bare bones". Passive backplane type 
ro K. 8 SIMM sockets uses 1 or 4M simms 
ilt in IDE , Floppy, COM1/2, LPT1 Ports 
in Wang Full Size Desktop Case 300W P /S .. $1 0 9. 0 0 
in Mini-Tower Case 230W P /5 .......... $109.00 
in 6 Bay Full Size Tower Case 230W P /S ...... $119. 0 0 

VGA 256K .......... .$25.00 Upgraded to512K .. $ 3 5. 0 0 
0387 -33 Math Coprocessor ••••• $25.00 

Refurbished Systems 
XTRefurb.,Mono.,Kybd,2360KDrives ... $59.00 

286 Passive Backplane Type • Midsize 
ues.K1:oo Case • Mono Monitor • Kybd 

Mhz •10241< • 1.2M Drive ....................... $109.00 

FH Close Face SCSI Case & P /S for 1 Full 
Height 5.25" drive or two 1-fl-I drives .... .... $65.00 
External CD ROM Drive case. 36 or 40 Pin. 
Specify CD Drive type. P /Sand 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 
Side by Side open face SCSI Case. For two 
CD ROMs, or 1 CD & HD, or 2 3.5" HD .. $59.00 

CHIPS & ROMs 
80287-8 .............................................................. .$19.00 
80387-33 .. ...... ..................... ............... ................. $25.00 
V20-8 .......... $2.00 V20-10 ................................... $6.00 
16550 (Enh.serial port chip) .................. ........ .. $13.00 
82450 ........... $2.00 8250 ...................................... $1.00 

RAM 
4116, 4164 or short lead 41256-12 or -15 ....... .50¢ 
41024 (1 Meg x 1) ..... $3.00 4 4256-80 ......... $4.00 
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 

2618 Tet!IPie Heights Oceansicle. CA 92056 p s 1· 
(Stores) 9-6 PM Mon.-fri. - 9-5 PM Sat. ~~. urvp'lr'p~•e~s.c. 1 

lrp»h:-:o:n:e~O;:;:r~di::e::r:;s-:::-iiiiiuttii~~~~--:3:-;:S-o-u-:t:-h-e_r.:..;;.n~C~a~li~f~o..;.r;;...;;n~i;;...;;a~L~o-c~a~t~i.;_o;;.;.;n~s:-! I Cables • Parts 

619/724 2404 Santa Ana Lomita Oceanside 

- 1300 E. Edinger. Santa Ana - 714/543-5011 Apple ][ 
t-----------------t .. 018 W. Lomita BLVD. Lomita- 310/539-2260 SeiVice&..Upgrades 
Fax: 619/724-8808 1401 El Camino Real. Oceanside - 619/721-0093 Mac&.. IBM 
School & Government POs Accepted! S I d d · **$10Mn. Oder* 

Order Hows 9AM _ 5:30PM Mon- Fri We Buy urp us an unwante computer tnentory. . 

Laptop Carry Case 
15.75" X 11.75" X 3" 

*19.95 

Notebook Carry Case 
1 0.5" X 8.5" X 1. 75" 

$14.95 
Exterior pod<et 13" x 9" x 15" 
Simulated leather exterioror. 
Padded case. Black with lt. 
blue pinstripe, adjustable 
shou[der strap. Side flat 
pocket for paJ'ers, thin 
books. Originally for NCR 

Laptop Carry Case 
12" X 15" X 2.75" 

$19.95 

Combo Notebook Case 
11.5" X 9.5" X 2.35" 

$19.95 

Fujitsu Cash Drawer 

Hooks to 
Re~eipt 
pnnter 
w I RJ45 
cable1 or 
Ser1al 
Port Till 
included! 

Peripheral Cards I Accessories 



I #60 COMPUTER SOFTWARE cont. 

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

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

WIN VIDEO POKER. Booklet and Win­
dows or DOS software. For More informa­
tion, Call: 408-274-2534, ext888. 

E:MATH 
PR O "VERS I ON" 

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

HACKING DISKETTES: magstripe card 
cloner plans $10; thirteen different tone 
box phreaking programs $15; eighteen 
different sequential modem "war" di· 
alers $15; electronic germ warfare and 
virus source code creation equal to 
1200 + pages of text $15; convert any XK 
radar detector to jammer $10; celtel 
phreaking and cloning software $25. Free 
catalogue. Peregrine Dynamics, 720 Por­
tage Trail, Cuyahoga Falls, OH 44221. 

HELP! HELP! Have 20 31fz discs with info 
stored by S/C WD. Processor. (Now de­
ceased!) format not compatible with any 
IBM PC drive. How to access discs? 
Convert info to ASC-II DOS format? Lee 
Lipsky, 12700 Josephine #103, Garden 
Grove, CA 92641. Phone/FAX 714-537-
0437. 

COMMODORE 64 Ham Programs, 8 disk 
sides, over 200 Ham programs, $16.95. 
32¢ stamp gets unusual software catalog 
of utilities, games and British disks. 
Home-Spun Software, Box 1064-H, Es­
tero, FL 33928. 

APPLE-II SOFTWARE! Large selection! 
$1 a disk. Free catalog! PMA-NV2, Box 
2424, Scottsdale, AZ 85252. 

OBSOLETE SOFTWARE: VIC-20, Atari 
400/800, Adam Coleco, TRS-80 I & Ill, 
Apple II, II+, lie, Tl. Send large SASE for 
list. Nortech, 100 Highland Ave., Lisbon, 
NH 03585. 

HUBBLE TELESCOPE Photographs 
(GIFS) challenge QUASAR Theory (Series 
$9.99) + $2 shipping. Entire public Hub­
ble Series available. SPACEPICS, PO Box 
75711, Oklahoma City, OK 73147. 

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

SPEED TUNING TIPS 12 set up tips to 
increase computer performance by 5 to 
20 percent. Send $6 to Computer Care, 
69051ndian Bay Rd., Montague, Ml49437. 

OVERLABELED 720K DS/DD disks. 5 
disks for $1. 10 disks for $1.90. 25 disks 
for $140. We pay the shipping, you pay 
the COD. MSCRC Computers, 3243 S. 
13th St., Lincoln, NE 68502. 

C'RAZY8o~s 
Lowed Price• • Faded Service 

Only 

International Overseas 
Distributing, Inc. sells many 

makes and models of 
raw cable units. 

$19 
Internet Access is the only Internet CD to 
include Tutorials, Tools, lnfomtation Files. 

& Navigational Aids.The 1995 version now 
includes Mosaic,Cello. and Winramp internet 
access programs and the 1995 Internet Guide 

Our inventory changes daily. 2 CD Set 
Only 

Quantity Discounts. $19 

1-800-890-8755 Games To Treasure is the action packed, 
two CD set filled with arcade hits, flight 
simulators, board games, crosswords,cheats, 
card games and much more. Dare to take 
the challenge! 

IBM SHAREWARE! Huge selection! Over 
10,000 programs! $1 a disk! Over 1,000 
35¢ program specials. Established dealer. 
Excellent ham radio selection. Please 
specify disk size desired. Free catalog! 
PMA-NV, Box 2424, Scottsdale, AZ 85252. 
Phone 602-496-6547. 

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

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

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. 

SAVE ON Shareware. Call1-800·848·6974 
for free catalog. 

PC-SIG library 14th Edition CD $35 incl. 
S&H. JCSD Shareware Library on CD $15 
incl. S&H. Both PCSig14 & JCSD $43 incl. 
S&H. PC Game Disk or Archive Disk with 
catalog $3.50 incl. S&H. (Specify DOS or 
Windows and disk size.) Texas Residents 
incl. 8.25% sales tax. Halpenny Sales, 
PO Box 543, Aubrey, TX 76227·0543, 
817-440-2995. 

LATEST SHAREWARE Hard to find tech­
nical, and engineering: anti-virus, assem­
blers, astronomy, BBS, emulators, pro­
gramming tools/tutorials; electronics, 
PCB design, HAM radio, more! DOS/Win­
dows. Virus free, 89¢ each. Catalog $1 , 
specify 1.44MB or 1.2MB disk. Charles 
Santos, PO Box 121191, Arlington, TX 
76012-1191 . 

- ·- -
HOT DEAL! 2 CD-ROM disks loaded with 
Windows/DOS Retail Programs and De­
mos. 1.2GB+ $20 M/0 to: ACN, PO Box 
232673, Anchorage, AK 99523-2673. 

FREE DISK CATALOG and discount cou­
pon! Inexpensive, quality, IBM Share­
ware and CD-ROMS. (ASP) Vendor: MOM 
"N" POP'S SOFTWARE, PO Box 15003-N, 
Springhill, FL 34609-0111. 904-688-9108. 

CLOSING DATE FOR NEXT 
ISSUE MAY lOTH 

COMPUTER EQUIPMENT 
WANTED 

70 

WANTED: COMPUTERS, parts to build, 
and software. Excess, used or obsolete 
stock. Any quantity. Anything computer 
related. Laptops, lasers, memory, drives, 
monitors, faxes, etc. 914-738-6830. 

WANTED: PRE1980 Microcomputers for 
museum collection. Microcomputer 
magazines and manuals also needed. 
703-231-6478, 703-763-3311. 

$100 GOLD! There is a circuit chip made 
by IBM that contains more than $100 
each in scrap gold, and another worth 
$20. 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. 

WE BUY DEAD HARD DRIVES 100MB or 
greater. 907-227-4637 or 907-349-7116. 

Only 

$15 
Ham Radio + now includes the Amateur 
Radio Call Sign Directory, Mail List Down 
Loading, Packet Radio, Frequency Lists, 
Equipment Mods, FCC Regulations, Exam 
study, SSTV,FAX, CW Practice, Plus lots 
More! This is the most comprehensive 
Ham Radio resource ever ! 

Prefor111attecl 
"- a.S" Floppy Disks 6 

- •stow•st.Z4 
Hundreds of CD Titles 

Call Today for Free Catalog! 

800-41 O-BOBS<2627) 
email to nutvolt @ crazybob.corn 

50 New Salem St. 
Wakefield, MA 01880 
Tel617-246-6767 
Fax 617-246-6776 

Add FIREPOWER to anything! 
AMAZING NEW ELECTRONIC GUN 

has only one moving part - the pm}llctllel 
Imagine the possibiHtlesl 

@ ...... it ,.... .................. ~ 
--~---llllll!lr ..... .... ... Ridloll-=t ..... -.118 
...... - ... 3D .......... The _ ......... _lleUMdiD 
............. WIMIIpllft ..... . ~.:~ : ·. ='·~=·~~~5.00 

c-? 5>E~-' ~-- :.·~b Odlr=-~NV 
Send ~wlhallel*arM.O.ID: ....... NV 11432-3071 

VISA & MC Aaalplld ar c.l (702J 12N171 

Write In 42 on Reeder Service Cerd. 39 



386 sx40 MHZ 
386 ox40 MHZI128K 
486 SLC33 MHZ 
486SLC50 MHZ 
486 SLc40 MHZ VESA 
486 SLC 2-66 VESA IBM w/64K 

486 75 MHZ VESA IBM w/256K 

486 DX33 MHZ w 256K VLB 
PENTIUM READY T24 
4 ISA & 3 VFSASLOTS 

486 ox66 MHZ w/256 VLB 
486 ox2 80 MHZ w/256 
486 OX 2 1 00 MHZW/256K 

Dri 

$55 
$89 
$75 
$95 
$95 
$139 
$229 
$199 

$259 
$289 
$298 

$29 
$39 
$31 
$42 
$84 

$84 
$185 
nos 

Resel/ers 
Dealers 
Welcome 

ll<ei(boonls: I 
101 KEYBOARD $15 
101 SPILL PROOF $15 
KEYTRONIC $23 
Focus 2000/2000+/8000 $CALL 

tvGA Cards: I 
VGA 256K $27 
TRIDENT SVGA 512K $38 
TRIDENT 1MB $59 
CIRRus-LoGIC 1MB WIN Ace $59 
VESA VGA 1MB EXP 2MB $71 
PCI VGA 2MB DRAM $145 
ANv OTHER VGA CARDS PL CALL 
!colttroUerCards: I 
IDE CARD (2FD/2HD) $11 
1/0 (2S,1P & 1G) $11 
SUPER IDE-I/O (2S,1P & 1G) $12 
VESA IDE-I/O (ENHANCED) $19 
MOOmvftaModmt: I 
MX-96/96/24 1MB SIMM $29 
FAX/Moo. 14.4 $35.95 $49 
FAXIMoo. 28.8 v.34 $139 

Buyw!IIJ 
Conlitlehce 
RlskFmJ 
JIJtlays 
Jloney 
Bilek 

* 
Printer 

Memory. 

Voice M /Fax /Mod 14.4 $85 
Voice M /Fax /Mod 28.8 $call 

'ttiSeSwitllP.SUPUES I 
MINI ToWER CASE PREMIUM $41 IITr 
DESK TOP CASE PREMIUM $45 
MED ToWER CASE PREMIUM $59 Honinlnun= 
FULL TOWER CASE PREMJUM $79 Atcas'*'~O,:Z 

C.O.D f:!£.1 ~~Rasb*~= 
J.£!~~~~~..!.!~-.!!:!~:..J P. 0 __ w,t ca.,Abib;KI,IJon1&F. CkM!S 

0 IOPHIITICATID ULTRA HIGH IMPIDANCI CIRCUITRY AI 
UIID BY CIA AND KGB 

0 NOT DOICTABLI BY IVIN THI MOlT ADYANCID TAP 
IWIIPING IQUIPMIHT 

0 MONITOR CONYIRIATIONI, PAXII AND DATA WITHOUT 
PUR OP DDICTION 

0 PLUG INTO ANYTILIPHONI LINI WITH NO CUCK, HUM, 
NOIII OR YOLTAGI CHANGI 

0 UNIYIRIAL DIIIGN ALLOWS MONITORING WITH 
HIADPHONII, TILIPHONI OR TAPI RICORDIR 

q DIIGUIIID AI • TILIPHONI UNI TIITIR • 

0 COMPACT IIZI • BATTIRY POWIRID 

A r2 
Communications Products 

Box 1242 Burlington CT 06013 

$109.95 VISA MC COD 

~ffi 
(203) 485-0310 

Write In 103 on Reader Service Card. 

WANTED: APPLE 1, Mark 8 and early 
microcomputers. Also journals for mu­
seum. PO Box 341 , Floyd, VA 24091. 
703-231-6478, 703-763-2321. 

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. 

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 @ SOQ-969-0009. 

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

WANTED: TERMINALS + PRINTERS: 
DEC, Wyse, IBM, ADDS, Okidata, Data 
South, Epson, C.ITOH, etc. Call for quote 
on any surplus computer equipment. Call 
Jeremy, 603-673-8077. 

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

WANTED MFM Hard drives: Maxtor 
XT1085, XT1140, XT2190, Seagate ST 125, 
ST 138, ST 251, ST 1110, Toshiba 
MK134FA, NEC D3142. Call 714·542-1037 
or FAX 714-835-1575. 

WANTED TO get in touch with any user 
of the 6800 or 6809 S50 bus computer 
systems. Including hardware and soft· 
ware items. Special interest in SWTPC 
6809/S09 system multi-user system. John 
J. Fiorino, Box 153, Brooklyn, NY 11209. 

Write In 44 on Reader Service Card. 

WANTED: DEFECTIVE COMPUTER 
MONITORS (50-300) VGA OR SVGA, 
ANY RMAS, ANY FREQ., ALL SIZES. 
714-532·5660, FAX 714-532·3015. 

Bl AT..,.'ERIES REPLACEMENT 
~ I J ~~l!E~t~~ USA) 

I COM 
7$ 13.2v 1200 mah 
as 9.6v 1200 mah 
BP713.2v 600 mah 

$54.00 
$52.00 
$59.00 
~ 

SA/SAT Ill 
BP82 7.2v@300 mah 1 '12 " $84.00 
BP83A 7.2v 750 mah CALL 
BP84 7.2v 1000 mah 3" $40.00 
BP85B 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-177.2v 600 mah $30.00 
FNB-105 7.2v 1000 mah $42.00 

FNB-125 12v 600 mah $45.00 
290 ooarger $65.00 
(For FNB 17, 105, 125) 
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KENWOOD 

• PB112v 1000 mah $59.00 
KNB4 7.2v 2200 mah $59.00 
PBS 7.2v@ 750 mah $46.00 
PB7 7.2v 1500 mah $55.00 
PBS 12v 800 mah $49.00 

NEW CHARGERS 
FAST AND STANDARD DESK CHARGERS FOR YAESU, 
KENWOOD, ICOM, ALINCO AND MOTOROLA. THESE 
"SMART" CHARGERS WILL RAPID CHARGE 6 VOLT TO 12 
VOLT BATTERIES IN 112 HOUR TO TWO HOURS (DEPEND· 
lNG ON BATTERY CAPACITY). 

MANY ADVANCED FEATURES NOT AVAILABLE ON ANY 
OTHER CHARGER. 

SPECIAL INTRODUCTORY PRICES. MADE IN USA. 

INSERTS 
CALL FOR LOWEST PRICES 

ALINCO 10N, 12N 
AZDEN 3000, 4000 
ICOM BP-2, 3, 5, 7, 8, 75 , 85 
KENWOOD PB-21, 21 H, 25, 26 
REGENr.v ~.H1 000, HX1200 
SANTEC 142, 144 
STANDARD BP-1 
TEMPO S-1, 2, 4, 5, BP-1 5, 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 
RCAJHITACHI/MINOLTA 
Full size $42.00 
Bmm @ 2000 mah $36.00 
SONY 
NP-22 $25.00 
NP-77H @ 2400 mah $42.00 
ALL BRANDS AVAILABLE 

Write In 45 on Reader Service Card. 

WANTED: IBM PS/2 Model 25 starter 
diskette, technical and maintenance 
books or any other manuals for this 
computer. Send particulars and prices. 
Ronald Bauman, 711 Faulkner Street, 
New Smyrna Beach, FL 32168-6423. 

HP-85, 86, 87, accessories needed. As· 
sembler ROM with global files software. 
HP 82928A system monitor, BCD and 
GPIO modules and manuals. Arnold AI· 
len, 423 South Highland, Ada, OK 74820. 
405-332-8044. 

HEATHKIT WEATHER STATION ID-4001 
micro-processor IC, Heath PN 444-23 
needed. Arnold Allen, 423 South High­
land, Ada, OK 7 4820. 405-332-8044. 

WANTED: ANY type of Cor Basic com· 
piler or assembler for the Intel 80860XR 
or 80860XP micro processor, also data 
books, in circuit emulators, 80860 chips, 
boards with 80860 chips. Dan Mathias, 
106 Commerce Way, AS, Jupiter, FL 
33458. 407-575-1487. 

WANTED TO BUY: IBM and Macintosh 
computers, printers, hard drives, perip· 
herals, CPUs, notebooks, any quantity, in 
working condition. Call 714·778-0450. 

WE BUY computers and computer parts. 
No order too small or too big. We pay the 
shipping. Call for a quote at 402-421-3956. 
Hours are 1PM to 10PM CST. Call 
MSCRC Computers, 3243 S. 13th St., 
Lincoln, NE 68502. We buy computer 
stuff. 



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

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

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

SWiM Motifv2.0 NEWRELEASE $179.95 
A I 00% 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 Gladly Accepted 
For further info about products, send e-mail to: info@justcomp.com (include word "help" m message) 

Please inquire about shipping and handling charges 

Write In 46 on Reader Service Card. 

WANTED: COPY II PC enhanced copy 
board for IBM. Working condition, with 
software. Already have option and regu­
lar versions. Board will have a button/ 
switch in the rear. 414-458-2705. 

WANTED: WORKING Texas Instruments 
Omni 800/model 830 printer. Also need 
chip pulls 8751H and 8749H. Call CJ 
Stafford at 301-419-3189 or FAX: 301-419-
3661. 

TEST EQUIPMENT 
80 

NEAR NEW Condition, HP 4800A/4801A 
Vector Impedance Meter $425 and 
HP4815A RF Impedance Meter $600 with 
probe, $450 without probe. 3455A 61/z 
digits multimeter $485, fine condition. 
Psitech Plus, 707-745-4804, FAX 707-747-
5277. 

TEST CHAMBER 1.2 CUFT (-100°F to 
350°F) Thermotron S12 needs work. Call 
215-332-0318. Frank. $750. Benchtop. 

ENI AMPLIFIERS Buy-sell. Call, 908-280-
0007, Tech-Systems. 

IFR 500/SOOA WANTED. Must be in excel­
lent physical and operating condition. 
Ask for Spence Porter, Communications 
Specialists, 1-800-854-0547. 

SWEEP SYSTEMS, Hewlett Packard 
8620C, $450; 8620A, $375. 86242D 5.9-
9.0GHz RF plug in $475. 862908 2-
18.6GHz+10bBm leveled, $1 ,450. WIL­
TRON 610C, 6100, $375; 6130 insert 
12.4-18GHz $425, with 30 day guarantee 
manuals and scales, will be sh ipped from 
out East Coast facility. Hewlett Packard 
8614A signal generator .8-2.4 GHz, $500 
8616A signal generator 1.8-4.5GHz $450; 
both for $825. New HP Coaxial switch 
333118 $65 ea. Call for FAX list of 
surplus test equipment. Psitech Plus, 
707-745-4804, FAX 707-747-5277. 

WE NEED your surplus electronic test 
instruments!! 1-800-435-1516 or FAX 908-
280-0111. To: Bill, Tech-Systems. 

TEKTRONICS OSCILLOSCOPE 465M-
100MHz. $425. TEKTRONICS SPECTRUM 
ANALYZER 491 10MHz to 40GHz $995. 
This equipment has been reconditioned 
and is in good working condition and is 
guaranteed for 90 days. ISA, PO Box 
6955, Laguna Niguel, CA 92607. 714-495-
5566 or FAX 714-495-4742. 

HP 415E new in box, late model wi th 
option -001 (Battery Operation) $395, HP 
11679A 25 ft. Extension cables for H P 
8755, 8756 or 8757 Series, new in box, 
$50, List price $130. HP 7550A High 
speed plotter $395, Tek P6046 FET probe 
$595 complete w/all accessories. Weller 
TC202 Soldering stations $40 each. Call 
Test Equipment Sales, 603-434-2544. 

Laser Pointer 
only $49.95 

Metrologic's pen-sized 
laser pointer is the perfect 
tool for business presen­

tations or educational 
experiments. 

(AAA batteries included)_ 
• Laser education kit for 

$2Q_QQ_ 

Call now to order! 
Add $5.50 shipping plus state 

sales tax (NJ, CA, TX, GA, & IL) 

1-800-10-METRO 
Metrologic Instruments, Inc. 
Coles Rd. at Rte. 42, Blackwood, NJ 0801 2 

Write In 47 on Reader Service Card. 

PRINT 
T-SHIRTS 
FOR FUN 
OR PROFIT! 
With your computer! 

FAST. EASY with 
Heat Transfer Printer R1bbons! 

1. Put ffibbon into your printer. 
2 . Print message or design onto regular paper but print It in a 

mirror Image. (Print Shop and other programs have this 

capabilily.) • 

3. Place paper face down on T -shirt and Iron the back of paper 
to transfer the Image. 

Available in red. green, blue, or black at $10.95 each for 
the following printers (specify make and colors wanted}. 
Panasonlc 1080/ 1180/ 1090/ 1190/ 1123/ 1124; IBM 
Proprinter; Epson MX!FXIRX 80/ 85/ 86e!I..X800/ 
LQ500/LQ510/LQ570/L1000; Star NX/Nl./ NP10; 
Seikosha SPS00/1000, Tandy DMP130; Apple 
lmagewriter, Otizen 120D/ 180D/ GSX140; Okidata 
182/ 192/ 320. 

$11.95 each for Epson MX/FX-100/ 286e, LQ1000/ 
1050, LQ2500/ 2550/EX800/ 1000/LQ860, AP3250/ 
LQ100 Star NX1020/2400/ 2410/ 2415/2420. 
Panasonic KX-P 2180/ 2123/ 2124/ 1624/ 1524, 
Toshiba P321/351!1340. $5.95 each for Okidata 82/ 
92/ 83/ 93, Gemini 10X/15X. 

Available in BlACK only at $10.95 each for Star 
NX1000, NEC P2200, Commodore MPS-801. 

Available in 4-Color Heat T ransler for lmagewriter 0, 
$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; Panasonlc KX-P 2180/2123/ 2124 
$23.95. 

HEAT TRANSFER MARKING PENS 
Add colors to the computerized design or use alone. 
Set/5 Colors (red, orange, yellow, green, blue) wide pens 

$15.00, narrow pens $14.00. 

HARD-TO-GET 
~- PRINTER 
~RIBBONS 

Gorilla Banana, Commodore 1525 $8.00; Adam 
Coleco $12.00; TI-850/ 855 $6-00; Centronics 700 
Zip Pack $5-00; C. ltoh Prowriter Jr., Riteman 
C+/F+ $6.00; Riteman lnforunner $8-00; 
Commodore MPS-801 $5-00; MPS 803 $5-00; 
Decwriter LA30/ 36 $4.00; Apple Scribe $4.00; 
Mannisrnan 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. AU ribbons new, not re­
in ked. Fully guaranteed. Order directly or send SASE for 
complete list. 

Add $2.00 per order shipping. Californ;., residents add 7.75% sales 
tax. On ribbon order> CNer $30.00 deduct 10% discoun.t. •• 

Write In 48 on Reeder Service Card. 

SVNTAX-.J The State of the Art in Cable Solution 

100% DIGITAL TRI·MDDE PANS 

• Replaces TNT, TVT, 
STEALTH, etc. 

• No flash, flicker, 
waves or troubles 

DEALERS CALL: 

It's All We 
Carry- But 

They're 
THE BEST!!! 

t ·800·676·8 t 3 t 
Write In 101 on Reader Service Card. 

QTY. PRICE 

10 = $45 ea. 
= $35 ea. 
= $30 ea. 

50 
100 
500 = Call 
(Not sold in singles) 

(9 AM to 5 PM EST) 
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ELECTRONIC 
MUSIC 
KEYBOARD ~ 
Fully assembled, these ~ey matrix-encoded 
keyboards with full-sized keys are the real thing. 
If you've ever wanted to build a synthesizer, here 
is the main ingredient at a fraction of wholesale. 
Manufactured by Matsushita. All units are brand 
new. (92C035) $24.95 each 

HELPING 
HANDS 
MAGNIFIER 

Ball joints on all angles. Nickel-plated frttings. 
Heavy cast iron base. 2X 2.2" magnifying glass. 
Alligator spring clips. Locks at any angle. 

(93U002) $5.95 each 

AIRPAX 
STEPPER 
MOTOR 
12 Volt, 15./step, 
2.125" diameter by 
0.875" deep. 
(95M003) 

$3.95 each 

ALARM 
CONTROLLER 
RF transmitter 
used on auto 
alarms. (95U007) 

Three for 
$4.95 

14.5VAC 1A TRANSFORMER 
(95N002) 

$3.95 each 

9VDC,500 mA 
WALL WART 
With coaxial connector, 
2.5 x 5.5mm center(+). 
(95E016) $4.95 each 

WALL WART ASSORTMENT 
A random selection of assorted voltages and 
current ratings. (94E004) 10 for $14.95 

SCRABBLE 
TIMER 
Times out one minute after button is pushed. 
Four LEOs and beeps of increasing frequency 
mark off 15-second intervals. Runs on 9V bat­
tery. (95U006) $4.95 each 

. I ~·~ 
VIDEO INTERCONNECT CABLE 
Ten feet long with gold-plated push-on "F" 
connectors. Professional grade "Recoton 
Boa" cable. (95W008) $4.96each 

~-~ ~-~ 

BNC CRIMP-ON CONNECTORS 
·For Belden 9209 (foil shield RG59 Au). King 
#2025-38-9. (CB072) 
• For Belden 8281 (low loss video cable 75 
Ohms). King #2025-58-9. (CB105) 

Your Choice $1.29 each 

STK011 
AUDIO POWER 
AMPIC 

(941018) $8.99 
each 

CAPACITOR 

10 for $9.95 

COLORED 
FILTERS 
Set of four plastic 
colored filters: red, 
green, amber, 
frosted, 2.625" di­
ameter. (95Z004) 

$2.95 per set 

3 for $9.95 
3 for $19.95 

Hi Rei 4-24 pF machined air vari­
able PC mount capacitor. 
(92P095) 

$1.00 each 

RESISTOR RIOT 
1/8, 114, 1/2 Watt, power, precision, fiXed, ad­
justable, etc. Thousands of pieces. (92P023) 

5 Lbs. for $4.95 

This small but powerful circuit attaches to a 
phone line and transmits the conversation into 
the FM band. It uses the phone line itself as an 
aerial. No battery is required since power is 
drawn from the phone line. Easily adjusted to 
transmit outside the commercial FM band for 
greater security. (Kit #16) $12.99 each 

STEPPER 
MOTOR 
1.7 Volts, 3.4 Amps, 1.8•/step, with optical 
encoder assembly attached to rear shaft. Japan 
Servo Co. #KP6M2-020orequivalent. (95M004) 

$14.95 each 

-RS-232 MINI TESTER 
Latches LEOs to test for DTR, DTS, 10, etc. 
Self-contained line powered unit - a t>c;ndy 
troubleshooting aid. (93C016) $4.95 each 

r{f--=;~~ 
RS232 NULL MODEM ADAPTER 
DB25 female-female. P/N K-12NUM3. 

(94C01 O) $2.90 each 

VARACTOR TUNER MODULE 
Tuning range: 88.3 MHZ to 108.1 MHz (FM 
broadcast band). Toko FTU31 OB. Basic sche­
matic and pinout included. (95V005) 

$9.95 each 

SYNTHESIZED TUNER BOARD 
50-150 MHz approx. tuning range, 1 0. 7 MHz IF. 
MC145155 synth IC and a Mitsumi 407-A26 
tuner module. All controlled by a Z8 CPU and 
2716. New. Comes with schematic and spec 
sheet for major components. (92A027) 

$19.95 each 

~ ALL TRONICS 
2300 Zanker Road- San Jose, CA 95131-1114 

(408) 943-9773- Fax (408) 943-9776 
BBS (408) 943-0622 e 9600-N-8-1 e 24 Hrs. e Internet: alltronics.com 
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ELECTRIC PISTON 
The Electric Piston is an amazing, fully inte­
grated shape memory alloy actuator. Power it 
up and this strong, compact device (about the 
size of a jumbo crayon) pulls with up to one 
pound of force and contracts by 20 mm (0.75 
inch)-twentypercentofitslengthl No compres­
sors or hydraulic fluids, just electricity. 

Capable of lifting 45 times its own weight, the 
Electric Piston has an incredibly smooth and 
silent action. It has built-in protection from over 
strain, and mounting holes for easy installation 
in your devices. Typical activation requires just 
1 volt at frve amps for two seconds. 

PHYSICAL 
Length, relaxed: 100 mm 
Length, contracted: 76 mm 

Maximum diameter: 9 mm 
Mass: 1 0 grams 
Net stroke (no load): 23 mm 
Net stroke (450 gram load): 19 mm 

ELECTRICAL 
Total electrical resistance: 0.2 ohm 
Typical power: 5 Amps at 1 Volt 
Typical contract time: 2 seconds 
Typical relax time: 8 seconds 
Typical cycle rate: 6 cycles per minute 

THERMAL 
Contraction finish temperature (Af): 90" C 
Relaxation finish temperature (Mf): ss• C 

(3-137) $7.95 each 

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

(94C025) $29.95 
each 

Seagate ST -226 Hard Drive 
(94C033) $19.95 each 

Micropo!is 1326 -70MB, MFM, 5%"full height. 
(95C012) $99.00 each 

GOBS OF GOODIES! 
Studioline Stereotrack II 
Cable TV Adapter 
Separates stereo signals from the cable TV 
input, feeds TV signals to TV NCR tuner and 
stereo signals to FM (either RF or fiXed/variable 
level audio). Inside are hundreds of useful parts 
which may be removed for audio/RF projects. 
Controller board has CPU and socketed 
EPROM as well as Mitsumi varactor tuner, 
cable/FM separator board, regulated power 
supply subassembly, channel select board, and 
stereo separation output board. Black metal 
case, 14" x 10'' x 3". Sold for experimental 
purposes only. With documentation. (92V020) 

Two for $39.95 

TOROID CORE ASSORTMENT 
WOW! May contain tape wound, powdered 
metal, ferrite material cores, different sizes. 

(92N016) 20 for $4.95 

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

CA & OH Residents Add Sales Tax. 
Shipping Additional on AH Orders. 

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

010595 
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llarry HelmB 

f you're interested in getting involved with 
"visuar object-oriented programming 
(OOP), Microsoft's Visual Basic is the ideal 
place to start. In fact, I consider it to be the 
equivalent of a Swiss army knife for,. 
Windows programming - there are better 

tools for certain applications (like 
Asymetrix Multimedia TooiBook for 
multimedia development or Visual C++ 
for graphics programming}, but Visual 
Basic can be used in a pinch for almost 
any Windows programming task. It's 
easy to learn, inexpensive, extensible 
through custom controls, and has pow­
erful debugging and other development 
aids. Although I do most of my current 
programming using other tools (mainly 
Multimedia TooiBook), if I were stuck 
on a desert island and could only have 
one Windows programming ~ool, I would 
choose Visual Basic! "' 

If you're familiar with a character-based 
BASIC for MS-DOS, like the GW-BASIC or 
QBasic supplied with different versions of MS­
DOS, you might be surprised at how different 

Thia io 011 .._. of •- boo 
- in V"IIUOI buic. You.,.. 
ecld horizonl.ol ao vedic:el ocrol INoa 
.. --.u-h-lhe 
"'-lieo- loolhio caotltol. 

~Thiaioeredio-oot 

Bolowioecaotltoflhetlrtla ,.... __ .,..,._ 
*iva on- PC: 

' 

Vis u a I 
Basic is from 

them. Very little of your 
experience with MS-DOS ver­

sions of BASIC will be useful with 
Visual Basic. The truth is that Visual Basic is 

really an entirety new programming language that 
has little in common with MS-DOS versions of the 
language. The name "Visual Basic" is somewhat 
unfortunate, since it is a far more powerful and 
versatile programming tool than MS-DOS ver­
sions of BASIC. 

fhe llearf nf Oi8ual 8a8ic: 
IJ6jecfs, Prnjecfs, ancl Controls 

The key to understanding Visual Basic (or 
· any other visual programming tool) is to under-

stand the concept of objects. All of the items you 
see in a Windows application, such as buttons, 
scroll bars, labels, and graphics, are all objects. 
The objects you see are all independent bundles 
of data and programming code. A program in 

Visual Basic or other visual program­
ming environment does not consist 
of hundreds or thousands of lines of 
sequential code, nor does such a 
program execute in a linear fashion 
from a "start" to a "finish." Instead, 
visual programs are event driven. 
This means nothing happens in a 
visual program until something is 
done, as when the user clicks a but­
ton or selects an item from a list. The 
event does not always have to be 
generated by the user; for example, 
the expiration of a specified period of 
time is also an event. When an event 
happens, it generates a message 
that the Visual Basic program or ···· 
Windows will respond to. 

Figure 1 shows some of the 
objects available in Visual Basic. 
The window itself is an object called 

a form. All VISual Basic programs must 
have at least one form, and most have 
several. Other common objects include 
command buttons, "radio" buttons, list 
boxes, labels, text boxes, scroll bars, 
and graphics. All objects can be asso­
ciated with Visual Basic code that 
determines how they respond to differ­
ent events. Figure 1 shows how com­
mon Visual Basic objects look. 

Objects have various properties. 
Properties are attributes of the object, 
including such things as its color, its 
size, its location, the name it is referred 
to within Visual Basic, type font, and 

color of any text appearing within the 
object, the text of any caption ~ppearing on 

the object, whether the object is visible within a 
Visual Basic program, whether a border sur­
rounds the object and the appearance of that bor­
der, and whether the object Is functional, or 
enabled, on a form. The initial properties of an 
object are set by using menus while creating a 
Visual Basic program and can be altered during 
the program, if desired. For example, the color of 
an object and whether it is visible can be altered 
by events occurring during the program. 

A Visual Basic progralll is known as a project. 
A project consists of all forms, objects, and other 
files necessary to make a Visual Basic program 
work as intended. As you add more forms and 
objects to a Visual Basic project, a separate "pro­
ject window" in the Visual Basic development 
environment will keep track of those various 
forms and controls. When you've finished your 
programming, you can produce an executable file 
(one carrying an .EXE suffix) so your software 
can be used by those not having a copy of Visual 

Basic on their Windows PC. 
To distribute Visual Basic applica­

tion programs to users without Visual 
Basic on their PC, you need to 
include a "run time" file for Visual 
Basic along with the .EXE file for 
your program. The "run time" file is 
actually a dynamic link library (DLL) 
file (as discussed in last month's col­
umn). A DLL is a collection of sub­
routines designed to let your applica­
tions program interface with 
Windows. The current "run time" file 

for Visual Basic is known as 
vbrun300.dll, with the ".dlr suffix indicating it is a 
dynamic link libr~ry. All this might seem compli­
cated, but Visual Basic comes with a tool called 
"Set-Up Wizard." This tool prepares your applica­
tion for distribution by converting all of your pro­
ject's forms, objects, and files into a single .EXE 
file, adding the necessary "run time" file, and 
automatically including a simple installation pro­
gram to let users painlessly install the application 
on their PC's hard drive. 

Once an object has some "intelligence" 
added to it through Visual Basic code, it becomes 
a control. A control is anything that can be placed 
on a form, even if it is not always visible to users 
(like a timer control). Controls are identified by file 
names ending with a . VBX suffix. Several controls 
are supplied with Visual Basic, and a cottage 
industry has sprung up around the creation of 
additional controls. Through these so-called "cus­
tom controls," Visual Basic's capabilities can be 
greatly extended. Among the custom controls 
currently available are complete spreadsheets, 
animation routines, text editors, data encryption 
and decryption tools, and a wide array of data­
base access and manipulation controls. Custom 
controls are usually stored in a DLL and can be 
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used like any other Windows subroutine in a 
DLL 

(While we're on the subject of custom con­
trols, custom controls are typically created 
using C or C++ and can also be used by 
other visual programming tools like 
Microsoft's Visual C++ or Borland's Delphi. 
We'll discuss the entire subject of custom 
controls in greater detail in a future column.) 

Figure 1 shows some of the controls that 
come supplied with Visual Basic. As you can 
see, a rich variety of controls are already 
available. All of these controls have proper­
ties that you can define and the behavior of 
all controls can be determined through Visual 
Basic code you can write and "attach" to 
each control. 

0/aual 8aaic in 8cfion 
Since Visual Basic is "visual," the best way 

to understand and appreciate its advantages 
is by looking at how we can develop a real 
application in Visual Basic. 

When you launch Visual Basic from 
Windows, you'll see a screen display similar 
to that shown in Figure 2. This is the "devel­
opment environment" in which you create 
Visual Basic applications. You start with a 
window, which is called a form in Visual 
Basic. Notice that the form has a caption, 
"Form1." At the top of the form is a tool bar 
providing drop-down menus used to save, 
run, and debug Visual Basic programs. To 
the left of the form is a vertical tool box con­
sisting of two columns of tool icons. By point­
ing to one of the tool icons and double-click­
ing, you can place a command button, list 
box, text box, radio buttons, a label, etc., on 
the form. You can also draw simple graphics 
using the appropriate tool icons or draw a 
container to hold graphics prepared using 
other software. To the upper right of the form 
is a project window. The project window 
keeps track of all the forms and custom con­
trols used in your project; you can see many 
of them or their code by double-clicking on 
the desired form or control. (Note that a cou­
ple of controls, CMDIALOG.VBX and 
GRID.VBX, are automatically part of any 
Visual Basic project.) Finally, there is a prop­
erties window to the lower right of the form. 
Since the only thing you see at the moment is 
Form1, the properties listed are those 
belonging to it. By clicking and dragging with 
your mouse, you can re-arrange the tool bar, 
tool box, and various windows as you desire. 

Note there is a grid pattern on the form. 
This is supplied to aid you in placing and 
aligning various controls on the form for a 
pleasing appearance. The default back­
ground color of a form is white. Let's suppose 
you want to change this. Using the scroll bar 
at the right of the properties window, find the 
"BackColor" (background color) item. Point to 
it and click once; the item will be highlighted, 
as shown in Figure 3. 

When you double-click on the "BackColor" 
item, you will see a palette of different colors 
appear, as shown in Figure 4. When you see 

. the color you want, point to it with your 
mouse and double-click. The result is shown 
in Figure 5; the background color is changed 

to the one you selected from the palette. Take a 
look at the alphanumeric code opposite the 
"BackColor" item in the properties window of 
Figure 3 and 5. These codes represent the differ­
ent background colors seen in Figures 3 and 5. 
You can change the background color of a form 
while a program is executiog by writing Visual 
Basic code to change the alphanumeric code. 

One of the properties of a form is the caption 
that appears on it. So far, irs been simply 
"Form1 ," as shown in previous illustrations like 
Figure 5. It's simple to change the caption on our 
form using the properties window. Figure 6 shows 
how this is done. You can scroll the properties 
window until you reach the "Caption" item. When 
you double-click it, you will see the default caption 
("Form1") displayed on the line at the top of the 
properties window. You can edit this line like any 
other text, including cutting and pasting text. In 
this example, let's cut "Form1" from the line and 
type in "Visual Basic Example" in its place. When 
we do so, the new caption appears at the top of 
the form, as shown in Figure 6. 

fJ)ritins 8ctuaf Code 
So far, we've seen how easy it is to get a 

Visual Basic application to "look" the way we want 
it to. But how do we actually program in Visual 
Basic? 

Perhaps the most commonly-used control in 
Visual Basic (other than a form, of course!) is the 
command button. A command button is an area, 
looking like a pushbutton, that will cause some 
action to take place when it is clicked or otherwise 
activated. It's easy to place a command button on 
a form. All you have to do is point to the command 
button icon in the tool box, double-click, and a 
command button appears on the form. Figure 7 
shows this process. The command button icon is 
the third one from the top in the right column of 
the tool box; note that it is highlighted to indicate 
it has just been clicked. The command button will 
appear in the middle of the form. Note that the 
properties window has now changed; it is a prop­
erties window for the command button. You can 
switch back to the properties window for the form 
by clicking once on the form. To switch back to 
the properties window for the command button, 
click the command button once. 

A command button needs some Visual Basic 
code before it can do anything useful. To "pro­
gram" the command button, double-click it. When 
you do, you'll see a code window, like the one in 
Figure 8. At the top left of the window, you see the 
name of the object ("Command1" in this case) the 
code will be "attached" to. At the top right is a 
drop-down box of the different events that could 
cause execution of the code. For a command but­
ton, the default event is a click. However, Figure 
8 shows the full drop-down menu and all the pos­
sible events you can select to cause execution of 
the code. This wide variety of possible events is a 
very powerful feature of Visual Basic. 

The code window will supply you with the 
opening and closing lines of code for the event 
you want the control to respond to. Each event is 
a subroutine ("Sub"); this is in keeping with the 
design of Windows, in which all Windows pro­
grams - like Windows itself - are nothing more 
than collections of independent, event-selected 
subroutines. In Visual Basic, subroutines are 
known as procedures. In this case, the opening 



l !:r,i,::~:=~5J;;,~~~~===::ill:;;:iihE "Sob Cotnmand1..,.Ciick ( t indicates the 
· code that follows is a procedure executed 
when command button "Command1 10

• 'is 
clicked. The "End Sub" line simply maFks the 
enc:f of the subroutine. Visual Basic proceM 
dures (subroutine~) are not called from a 
main program. as in GW~~tt~tc or 9ther 
character-oriented· langua~sf there "~ no 
"mai.n program" in Visual Basic. Perhaps the 
best way to think of a Visual Basic program Is 
a large oollectiorr of small, independent pro­
grams • that can work togetf'Jer. and c::qmmuni-
cate with each other. "'" 

cn ~gr our example, let's program Command1 
!iiiiiF=====;;;~;;;;;~~:;:;;;====~il to display a message bo:l< .. With a desired mes­

sage and caption. Message boxes are a 
familiar part of any Windows application; they 
d~Pjay information and require the user to 
clfcR an "OK" button before execution of the 
application can resume. Mes~g~, boxes are 
one of the controls supplied witfiYWindow~r: 

available to all Windows ill)plication$ ··· 
Visual. Basic). W~ don't have to program 

look and functionatity of a message box 
in Visual Basic. Instead, all we need to do. is 
specify what we want a message box to d!~: 

\ play and pass that information along to 
Windows from Visual Basic. Windows will 
then return a message bOx wi!h that informa­
tion to our Visual Basic application. . . "' 

Figure 9 shows a line of Visual Ba8iC COde 
we COIJid enter to display a message box. 
"MsgBox" tells Windows to return a message 
box when this procedur~. - cl$ execut~s;t The 
first line of text in double quotes<fotlbwing 
MsgBox is the information we want displayed 
in the message box. The number 48 following 
the first set of quotes ~~ a code that tells 
Windows what symbol or icon (if.; any) we 
Wt:lOt displayed in the message box. In this ' 
Qa$e, the "4W code will cause an exclamation 
point to be included. The second line of text 
in double quotes is the'' caption we .want the 
message box to have. We close;;the cog~ 

ltJr;;;:;::::::::::::::::::::;;;;;;;:=;:;;::;;;;;;;:;::;:;:::::::::::::::::::::=;;,. •• ·.. .. . after entering this line of code. ctr 
Suppose we want the command button to 

be in a different location on the'form. We can 
move any object on the form .by'pointing to ... it 
and holding the mouse button down as we 
move it around. Figure 10 shows the original 
position of the command button and a rec­
tangle' representing the command button. · 
The rectangle represents the new position of 

· the command button. When the command 
button is in the desired location on the form, 
release the mouse button and the command 
button will now be located at the new posi· 
tion. 

The default caption for the command but­
ton is "Command1 ,"' whiph is not very infor­
mative for users. To change it, w~ (:lick the 
~.utton to show its properties wiriaow and ,, 
select the "Caption" item. We can then ent~r " 
the new caption in the space proVided at the 
top of the properties · window, a~ shown in 
Figure 11 . Notice that we place an "&" sym• 
bol at the start of the caption. The"&" symbol 
means the user can press the .. Alt" key plus 
the first tetter of the caption("~ in this case) 
and accomplish the same result as clicking 
the button with a mouse. Letting users 
access a button from the is a good 
feature to include in case user dQesn't 

access to f.t mouse, which is often true for 
notebook compllter users. 

Our new caption is too long to fit within the 
current size of the button. However, it's easy to 
re-size the butt.gn. Note in Figure 12 thatthe but· 
ton has "dots%fon · its vertical and horizontal bor· 
deJs. The dots are sizing "handles!+ To change 
the size of a button (and many other objects in 
Visual Basic); point to one of the sizing handles, 
click, and hold the mquse button down as you 
"drag" the vertical or horizontal border to re-size 
the button.' When you've moved either border to 

)!l~e desired position, release the button. A re­
' $ized command .. b~on that '1itsu the caption is 
shown in Figure 12, ' 

Now it's time to see our application in action. 
To run the program, we go to the "Run" menu in 

'' the tooiJ>ar at the top of display and Select the 
"Run" item from th~ drop-down menu. The result 
will be the display shown in Figure 13. The appli­
cation is "running," even though nothing seems to 
98 happening; it is awaiting an event it can 
respon'd to. By the way, the elements of the devel­
opment environment (like t~e partially visible pro­
ject and properties windows at right) would not be 
visible in any final version of an application you 
would distribut~ to others. 

' Figure 14; ;>~hows what happens when the 
user clicks the button of'presses the "Aif' and "P" 
keys together. The message box with 'our desired 
if')formation and caption is displayed; the excla­
mation point is also included. When this message 
box is displayed, execution of the program is halt­
ed until the user clicks the "OK'' button on the 
message bOx. When that happens, the display 
'again look~ like that shown in Figure 13. Message 
boxes are often used to alert users to certain 
information or to caution them before taking cer­
tain actions. For example, message boxes can be 
used to alert users that certain actions cannot be 
teversed-(like del~ting a file) or that some desired 
action is not possible. 

Let's suppose that you don't like the. excla­
mation point and want something more emphatic, 
like. &; stop sign~ Figure 15 shows how this could 
be done. All th~fs necess(i,ry is to change the 
number code to 15. When}iou do this, the result 
is shown in Figure 16. 

8omethinglncretfible 
At this point, we should stop and reflect on 

~omething incredible. 
Here's \Vhat we did in ouc example: we put a 

window on screen, changed its background color, 
gave it a caption, put a command button on the 
window that can be accessed by the mouse or 
keyboard, gave the button a caption, moved the 
button to a desired lapation, created a proced1.Jre 
where a message box can be called from 
Windows, and that message box had the mes­
sage, caption, and symbOl we desired. . 

We 'did all of that, and we had to write just 
ONE LINE of Visual B8;sic code to do so. 

One line of code. That's all. To do an equiva­
lent Windows program in a character-based ver .. 
sion of C or Pascal would take hundreds of lines 
of code and at least a couple of days of serious 
effort. And those hundreds of lines of code would 
be tough to write and debug, a contrast to the triv­
ial §!ngle line used in this example. 

i 1'fhis is Yd.J.~t,the software revolution I dis­
cussed in last<month's ..• polumn is B;ll about~ If 

Nuts & Volts Magazine/May 1995 45 



48 May 1995/Nuts & Volts Magazine 

you're trying to develop with character-based 
programming tools, you're dead. There's no 
way you can be as productive or develop 
applications as rapidly as someone using a 
visual programming tool. Back in 1992, the 
ability to write C code that drew windows and 
called message boxes from Windows was a 
hot, in-demand skill. Today, that "ability" is 
nothing special; it's built into tools like Visual 
Basic! 

This progression really isn't that surprising. 
In the early days of microcomputers, the abil­
ity to program in the assembly language of a 
specific microprocessor (like Apple ll's 6502) 
was all-important in developing applications. 
When the first compilers (like Borland's Turbo 
C and Turbo Pascal) became available, 
assembly language programming gradually 
became a niche specialty. Now the process is 
repeating itself as character-based program­
ming languages give way to visual ones. 

If you're not spending a big chunk of your 
programming time these days pointing, click­
ing, and dragging instead of writing code, 
you're probably doing something wrong. 

"8pecilic.ation8 H of lJiBual 8aBit. 
While Visual Basic does a lot of the "dirty 
work" of programming for you, it is still a full­
featured programming language. You'll have 
to put some time and effort into mastering all 
of its features and learning how to apply them 
to programming tasks. 

Variable names in Visual Basic can be up 
to 40 characters long. Variables don't have to 
be declared before use (although they can 
be, and good programming practice calls for 
doing so). Variables can be local (recognized 
only within a single subroutine) or global ( rec­
ognized by and available to any subroutine 
on any form). Data types for variables include 
integer, long integer, single precision real, 
double precision real, and string. Two special 
data types unique to Visual Basic include cur­
rency (8-byte numbers with a fixed decimal 
point) and variant, which can hold double 
precision and string values. You can define 
your own data types as needed. Arrays of 
variables can be declared. 

Visual Basic includes several control struc­
tures, including If. . . Then statements, If. .. 
Then. . . Else statements, Select Case 
Statements, and Do and For loops. There's 
even a Go To statement that you can use 
within a procedure. Control structures can be 
nested and procedures can contain other 
subroutines that can be called as necessary. 
Visual Basic has a full set of arithmetic and 
logical operators along with mathematical 
functions such as Sqr (returns square root), 
Rnd (generates random numbers), Atn 
(returns arctangent), Cos (returns cosine of 
an angle), Sin (returns sine of an angle), and 
Tan (returns tangent of an angle). There's 
also several string manipulation functions 
allowing string comparison, formatting, taking 
or adding characters to strings, converting 
from upper case letters to lower case and 
vice-versa, and comparing two strings. 

Visual Basic supports dynamic data 
-exchange (ODE) and objecting linking and 
embedding (OLE). QDE is a method by which 

Visual Basic applications can communicate with 
other Windows applications: for example, a Visual 
Basic program could share data with other 
Windows applications, like databases. OLE lets 
you set up interactive links with other Windows 
programs. Using OLE, you could link a Visual 
Basic application to another Windows application 
like Microsoft's Excel spreadsheet or Word's word 
processor. Your Visual Basic application could 
import part of an Excel spreadsheet or text from a 
Word document and display it. If the spreadsheet 
or document is changed, then your Visual Basic 
application would automatically display the updat­
ed version. There would be no need to specifical­
ly import the new version; OLE automatically 
transfers the new version to your application. You 
can also manipulate such imported versions from 
within your Visual Basic application. 

Visual Basic gives you access to Windows 
features like the clipboard. You can also make 
calls to the various Windows DLLs, as well as 
custom DLLs. 

Visual Basic does have some real shortcom­
ings, however. Visual Basic programs do not exe­
cute fast enough to make it a suitable develop­
ment tool for applications involving high speed 
graphics, like games. Visual Basic does not allow 
the degree of control over the PC hardware that 
C or an assembly language does. And Visual 
Basic's supplied graphics creation tools are prim­
itive, although these can be worked around by 
importing graphics created with applications like 
PC Paintbrush or through custom controls. 

Is Oisual8asic. for You? 
Probably so. Visual Basic is the easiest visu­

al programming tool to learn, yet it is capable of 
generating truly useful applications that can be 
sold commercially. Visual programming is defi­
nitely the wave of the future, and Visual Basic is 
a great way to get started in it. Visual Basic 
comes in two versions. The standard edition is 
less expensive and contains all of the features 
discussed this month. The professional edition is 
more expensive, but contains numerous useful 
custom controls and tools for professional soft­
ware developers. Both versions come with effec­
tive interactive tutorials. 

A more powerful visual programming tool 
from Microsoft is their Visual C++. I wish I could 
say this tool makes C++ programming simple, but 
that's not true; it makes C++ less painful. 
However, it does relieve you of the drudge work 
of writing repetitive lines of code to create win­
dows, buttons, and other common objects while 
giving you the full power of C++. If you are willing 
to put forth the effort necessary to master C++ 
and are interested in professional-level software 
development, Visual C++ is worth the investment 
of your time and money. 

Borland has finally entered the visual pro­
gramming market with Delphi. Delphi should have 
been called "Visual Turbo Pascal," as that is what 
it essentially is! While I haven't used this product, 
users of Borland's character-based versions of 
Turbo Pascal tell me it's great, so you should look 
carefully at Delphi if you have some experience 
with Pascal. 

But regardless of which visual programming 
tool you decide to go with, the message is clear: 
The programming world of the future will be a 
visual one. Adapt or die! NV 



I #80 TEST EQUIPMENT cont. 

TEST EQUIPMENT Sale: HP 141T, 8552B, 
$1,600; HP 141T, 8552B, 8555A, $2,200; 
Tektronix 7603, 7B53A, 7A26 X2 $650; HP 
8690B, $250; 8694B, $200; 8695A $200; 
8693A $200; 8692A $200; Frequency 
counters HP 5340A $900; Systron Don­
ner, 6245A $1,500; HP 5326A $200; HP 
5327B 50MHz counter, timer DVM, $250; 
HP 5328A op 10,30Hi stab osc, 520MHz 
$400; HP 5328A opt 31,40; 1.2GHz coun­
ter $500; HP 5303B, 5300A 500MHz coun­
ter $200; HP 5257A xfer osc 50MHz-
18GHz, $300; HP 8410B, $300; HP 8411A 
opt 018, $500; Gould 260, 6 channel Chart 
Recorder $600, Gould 220 2 channel chart 
recorder $250, Shibasoku, AS953B, MPX 
TV sound Multiplexer $400; Weather 
Measure 40010 Solar radiation recorder 7 
day, $200, Marconi TF2300B, AM-FM 
modulation meter, 4-120MHz, $250, A­
Comm Electronics, 303-290-8012. FAX 
303-290-8133. 

TEKTRONIX 1240A logic analyzer $1,500, 
9129 DAS logic analyzers $1,000 ea., HP 
1980 scope $1,500, Rockland 500kc spec­
trum analyzer $500. 818-352-6619. 

HIGHEST ACCURACY of any counter/ 
timer known. This HP 5328A with high­
stability oven oscillator gives you 
.000,000,03% stability; that's only .15Hz 
at 500MHz! The 500MHz option has a 15 
millivolt sensitivity and is usable up to 
999MHz at higher levels. Excellent condi­
tion. There is nothing better than this for 
only $495! They are going fast. Gary, 
N6ZD, 408-385-0301 , FAX 408-385-0261. 

TEKTRONIX PLUG-INS 7853 100MHz 
hor. $100, 7892A 500MHz hor. $295, 7A16 
150MHz sgle vert. $95, 7A18 75MHz dual 
vert $85, 7A24 400MHz dual vert. $395, 
7A26 200MHz dual vert $195, 7A19 
600MHz sgle vert $250, 7D15 Univ Ctr 
225M Hz $425. TG501 Time Mark Generat­
or $575. DC503 100MHz Univ Counter 
$225, SC501 5MHz Oscilloscope $95. 
Lehman Scientific, 717-252-4211,717-244-
7540. 

TEK 501A Function generator, like new 
$300; Scope probes TEK P6122 two in 
sealed package, both for $60. 415-244-
9254. 

LAFAYETTE MOD. 76106 six channel 
datagraph chart recorder with manual , 
$295. GBC Electronics, Blountville, TN. 
Ph 615-323-2976. 

SELECTIVE VOLTMETER, HP 3581C 
clean, quaranteed $495. Gould Brush 220 
2 ch oscillograph with alum. case and 
ace. $475. Technologies West. 503-267-
6064. 

TEKTRONICS OSCILLOSCOPE 465M-
100MHz. $425. TEKTRONICS SPECTRUM 
ANALYZER 491 10MHz to 40GHz $995. 
This equipment has been reconditioned 
and is in good working condition and is 
guaranteed for 90 days. ISA, PO Box 
6955, Laguna Niguel, CA 92607. 714-495-
5566 or FAX 714-495-4742. 

SIEMENS LEVEL oscillator W2008 
200Hz-18.6MHz $365. Dexis, 612-944-
7670. 

HP 5328A $200, HP 5328A + oven oscil­
lator + 500 MHz direct count + HPI8 
$500, with DVM add $50. Gary, 408-385-
0301. 

Worlds smallest FM transmitter. Use with any FM Worlds Similes! FM phooe tr.mnitler. Use with 
broadcast receiver. Easy to assemble. all chip com- FM broaOCasl rtl:eiwr. Easy to assmD!e, all ClliiH:cm-11 ~Die 
ponents are pre-assembled to the circuit board. ponents are pre-ass~JT~bled to the circuit board. -------XST500 iE·Z) Kti_. .. , ....... , ......... $44.95 
e Digital voice changing: male to female, female e Digital voice changing: male to female, 

to male, aoolt to child, child to aoolt. to mate, arutt to child, child to aoon. 
e 16 levels of voice masking. 
e Button !Of normal opeialion. 
e Complete anonymity 

on all calls. 
e Not a kit, fully 

assembled. 

XPS1000 KIT ........................ $49 95 
XPS·MATCHING CASE SET ........ 13.95 

SEND MAIL ORDERS TO: 
XAIIDI ELECTRONICS 
BOX 25647 
TEMPE, Al 85285·5647 

Write In 113 on Reader Service Card. 

HEWLETT PACKARD MD 86730 synthe­
sized signal generator $26,500. HP 
11713A , 8497K . 8494H . 35 5C. 
3550. G382A. X382A. HP 866328 AM-FM 
modulator section. Hughes 1277H TWTA. 
EIP.575. Austron 2100F. Krohn-Hite DCA-
10 amplifier. Call for complete list. 517-
876-6666, FAX: 517-876-6363. 

TEKTRONIX TOR S. Completely recondi­
tioned, calibrated with manual 30 day 
warranty. Model 1503 complete $2,350 3 
available. Psitech Plus, 707-745-4804, 
FAX 707-747-5277. 

HP 86408$1,900 512MHz signal generat­
or, HP8640B Opt. 02 1024MHz version = 
$2,900. Tech-Systems 1-800-435-1516. 

THIS LOW circuit loading SCOPE 
PROBE produces a 60d8 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 2.5M Hz 
$279. 107 Probe 1 to 100 MHz $249 ($279 
extra shielding). Accessory Current 
Adapters: lAS $19, IA7 $29. SMITH DE­
SIGN, 215-661-9107, 207 E. Prospect Ave., 
N. Wales, PA 19454. 

TEKTRONIX EQUIPMENT Sale: Tektronix 
109, pulse gen $100; 1410R NTSC gen 
with SPG2, PSG1, TSG2, TSG3, $900; 147 
NTSC gen $600; 310A DC-4MHz scope 
$90; Tek 422 15MHz scope $200; Tektro­
nix 465 100M Hz dual chan $450; Tek 603 
XY storage, $250; Tek 603A XY storage 
$250; Tek 634, video monitor, $250; Tek 
7403N 60MHz 3 slot frame, $200; Tek 
7603 100MHz 3 slot frame, $250; Tek 
7633R 100MHz multimode storage, $450; 
Tek 7704A 250MHz four slot frame, $300; 
Tek 7834 400MHz storage, $900; Tek 7904 
500MHz storage, $500, Tek 7A11 250MHz 
with probe $500; Tek 7 A 13, $300; Tek 
7A19 600MHz $300; Tek 7A22, 1MHz, 
CMMR Amp $300; Tek 7A24, $400; MHz 
dual trace $300, Tek 7A26, $200. Tek 
7A29, $600; Tek 4 ch 350MHz amp. 7A42 
$600; Tek 7810 $300; 7B15 $250; 7B50 
$150; 7B50A $150; Tek 7B53A $150; 7B70 
$150; 7B71 $200; 7B80 $200; 7B85 $250; 
7B87 $350; Tek 7892A, $350. A-Comm 
Electronics, 303-290-8012. FAX 303-290-
8133. 

WE TAKE TRADES ON NEW EQUIP­
MENT PURCHASES. FOR SALE: Hewlett 
Packard 86222A plug-ins, new in sealed 
HP box with dial scale and manual. $950 
each. Cushman CE-50A units taken in on 
trade, some with tracking. $800 each. 
WANTED: IFR 500A, RYCOM 6040,6041. 
Cushman CE-24A WE BUY: HP, IFR, TEK, 
EIP, MOT. Phone, 601-863-1430, FAX 601-
868-0133. 

Debco Electronics 
; f I H J' I ' 1 I II 1' fl ) 

T :=-r, ~, r f1_,' l l 1 J , I H I 

rr• 1' ,. ~ • 

T-11111 condllonl olllll: (NO MINMUM ORDERQ- Mill al ordln 
to: Debco Electronlca. Inc. 4025 Edwlldl Road. Clnci1nlli. Cllio 45208 or 

cal, tol-lrea -1 (800) 423--4499 or (513) 531-4489- WeiCOiplc:S1, 
chedcs, money ordln (U.S. finis any). VISA, DISCOVER llld Mllltn:ald­

UPS IJOIIld llh~ $5.00 1st.IJ.- .50 ea:ll adioniiiJ. ·2nd Day Nt­
$8.50 1SI.IJ. + 1.50ea:hldl.· Next Day Nt-$17.00 1SI.IJ. + 2.50ill:h 

lllil- Moll ordln llhiiDed wti1 ~ holn. !COO add $5.00) 
{COO'S SHIPPED CASH IWI.Y)- c:p.. ......... ro~-· 
0No--5.~0No-Tuorlllbnll..,.d • ......,.,... Al,__._,_oulilocllo.._ __ 

Debco E-..nlca, 4025-- Roed, Clnc1M811, ott 452011 
O*l;f(NDJ~-AW.f(lfi)Af ..... ,AX(Ifi)Af..... • ..... 

Write In 84 on Reeder Service Card. 47 



CABLE TV 
DESCRAMBLERS 

Best \Vholesale Prices in the L .S.A.! 

l-4 S.-2 l0..l2 Z.D-41. S.O+ 
For Jerrold SysteiU 

TNT+ 69 62 55 45 40 
Stealth+ 55 49 44 39 34 
FTB3 49 39 35 32 30 

For SciDidjic Atlanta Sy6te1118 

M80 69 62 55 45 40 
SA3 55 45 40 36 33 

For Pioneer Sylle~~~~ 

Super-PIO+ 69 62 55 45 40 
PtllltiiiOIIic CotWerter 

TZPC1003 75 67 62 59 57 

If you see a lower price in the Nuts & Volts, 
please give us a call, we will beat anyone's price! 

Fat Shipping 
Best Serviee 

1-&G0-818-9688 
u.s. Cable TV IDe. IW'1 NIIT 

4180 N.Powerllae Rd., Jlld&.F4 Pompaao Bellcb, FL 33073 

U.S. Cable will only sell the cable ~pment to authorized cable 
subscribers. It is illegal to operate tiUs eq~ipment without pa~g 
for the basic and the premium services. U.S. Cable will not sell to 
anyone who will not comply with Federal and State laws. 

Nol'loritiiJ Stda. 
Wr118 In 11 on RNIIer lerYiae Cenl. 

48 May 1995/Nuts & Volts Magazine Write In 53 on Reeder Service Card. 

~·d: QUALITY C0\1PtTER COMPO~E~TS ** 

ALL PRODUCTS ARE 1ST QUALITY FACTORY 
NEW & FULLY WARRANTIED. 

WE DO NOT CARRY ANY REFURB OR USED 
GOODS. CALL FOR OUR COMPLETE PRODUCT 
LIST. DEALERS WELCOME· TERMS AVAILABLE. 

Write In 65 on Reeder Service Card. 

TEKTRONIX NTSC Vectorscope 520A, 
$995/offer. Dexis, 612-944-7670. 

SELL: HONEYWELL 1858 Visicorder 
$900; GR1987 sound level calibrator $90; 
Winslow ZM21 B meggar $125; Systron 
Donner 6153 3GHz counter $300; Nation­
al HR0-500 HF receiver $500; HP 740B 
$300; HP 740A $250; HP 141T $500; HP 
8553B $500; HP 8552B $650. Send for test 
equipment sales list. A-Comm Electron­
ics, 7198 S. Quince St., Englewood, CO 
80112. 303-290-8012. FAX 303-290-8133. 

NEW REPLACEMENT RF PROBES FOR 
BOONTON 91/92 RFVMs, $65 ea. HP 
86114s and 8616s, excellent condition, 
$500 ea. BWO for HP 8551, 2 to 4 GHz, 
$75. Many RF transistors and modular 
amplifiers, new, to 15W/1GHz, $2 to $10 
ea. Bob Dixon 719-548-1200 X205. 

TEKTRONIX OSCILLOCOPE type 564B 
storage, engine, 4 channel w/test leads, 
case, camera, case, $500 or will trade for 
used 386 color laptop or notebook. No 
manual. William C. Hickerson, 10419 
Glenkirk, Houston, TX 77089. 713-484-
1405. 

FLUKE TEST equipment; Fluke 80K, High 
voltage probe $80; 893A, Diff AC DC VM 
$150; 8010M, $100; 8010A $150, 731B 
Transfer std, $300; Fluke 382A Voltage 
current std, $300; 1920A 520MHz counter, 
$250. A-Comm Electronics. 303-290-8012. 

TEKTRONIX 453 Scope 50 MHZ, solid 
state $295. Gary, 408-385-0301. 

SELL: HUGHES 1406 5 watt solid amp 
500-1 OOOM Hz, $400; H P X375A, 
$150; H375A $100; Kikusui COS6100M, 
100M Hz dual channel scope $450, Knopp 
P-SOOO Precision standard transformer, 
$400, MEGA 700-M031 dual directional 
couplers, $50 ea, MB M6 vibration meter 
and probes, $100, HP 8620C, 8624A, 
2-BGHz sweeper, $1,400; HP 3586B 50Hz-
32MHz Frequency selective vm, $1000; 
HP 3746A, $2000; HP 805C slotted line 
. 5-4GHz, $200; A-Comm Electronics, 7198 
S. Quince St., Englewood, CO 80112. 
303-290-8012. 

BUY AND SELL late model test equip­
ment: HP, Fluke, Genrad, Tek and Wavet­
ek. Call Dennis at G P T E Surplus, 
408·749-9805, FAX 408-749-9806. 

FEITEK PROVIDES repair, calibration 
and certification on many makes of test 
equipment. We also have a large selec­
tion of used equipment. Send large SASE 
envelope for list. VISA and MasterCard 
accepted. Feitek Inc., 2752 Walton Road, 
St. Louis, MO 63114, 314-423-1770. 

HP 334A $595. Gary, 408-385-0301. 

TEK M577D2 CURVE TRACER with 177 
Test Fixture, 10 adapters and manuals. 
Mint, $875; EIP M331 18GHz FREQUEN­
CY COUNTER with 1 MHz resolution 
$345; HP 8557A SPECTRUM ANALYZER 
plug in, $285; HP 432A POWER METER 
cable and 478A Thermister Mount, $285. 
Call: "Charlie" 407-254-6775. 

SELL: FAIRCHILD TRF-14, Tunable rejec­
tion filter $500; H P 3403C, $300; Scientific 
Atlanta 410-428 Telemetry receiver 1.6-
1.7GHz, $2000, HP 59308A Timing gener­
ator, $200 HP 8742A 2-12.4GHz Reflec­
tion Test Unit, $400; HP 3550B Transmis­
sion Test Set, $400 Send or call for test 
equipment sales listing. A-Comm Elec­
tronics, 7198 S. Quince St., Englewood, 
CO 80112. 303-290-8012, FAX 303-290-
8133. 

HP 1725A $695. Gary, 408-385-0301. 

POWERTRONICS Multi Channel Disturb­
ance Analyzers, compare to BMI & Dran­
etz, all types of different models to fit 
your application. Call TEST EQUIPMENT 
SALES, 603-434-2544, for information, 
your authorized POWERTRONICS Distri­
butor. 

TEKTRONIX OSCILLOSCOPE sale 4-0S/ 
245 (7603N) 100MHz with 2 AM6565 
(7A15) vertical amplifiers and 1 TD1085 
(7B53) time base $165 ea. 464 storage 
oscilloscope 100MHz $525, R7704 main­
frame 175MHz $125, 10 1106 battery 
packs $25 ea. after 5:00pm EDST, BOB 
717-429-1971. 

WANTED: TEST equipment One General 
Radio Co., "Vacuum-Tube" bridge type 
561-A, B, C, or D with adaptors and 
manual. These bridges were mostly pro­
duced in the 1940's. Call collect Charlie 
Lauter, 305-252-0163. 

TEK 455 with battery pack $395. Gary, 
408-385-0301. 

TEK 485 oscilloscope 350MHz $875. De­
xis, 612-944-7670 . 

TEK SALE: Tek 2336 100M Hz scope $750; 
Tek 466DV44 100MHz storage $850; Tek 
AM 503 current probe amp $550; Tek 
TM501 mainframe $200; Wav 166 pulse/ 
function gen. $900. Call Dennis at GPTE 
Surplus, 408-749-9805, FAX 408-749-9806. 

WANTED: HP Part number 5081-3024 
vertical output chip. For 172? 275MHz 
series. Scopes new, used tested good. 
504-446-9564, evenings. 

SPECTRUM ANALYZERS, Tek 7L12 0.1-
1800MHz $1,150, Tek 1401/324 1-500MHz 
w/access $700, Jeff 503-690-8904. 

HP 5381A $85. Gary, 408-385-0301. 



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, x10 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 Elenco 
Multimeter LCR.tDMM 

EDM-838 LCM-1950 
$175.00 $79 

Almost every 12 Functions 
feature available Freq to4MHz 

Bargain of Inductance 
the decade Capacitance 

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 - SOMHz, Cursors $1,069 
V-523 - SOMHz, 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 OSSA- 1 OOMHz, DT, w/cursor __ $1,695 
V-1085- 100MHz, QT, w/cursor __ $2,125 

B&K OSCILLOSCOPES 
2120- 20M Hz Dual Trace $389 
2125 - 20MHz Delayed Sweep $539 
15418 - 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 2522A - 20M Hz I 20MS/s Storage __ $869 

Digital Capacitance Digital LCR Meter Function Generator 
Meter LCR-680 GF-8026 

CM-1555 $79.95 $225 
$49.95 • 3-1/2 Digit LCD Display lnVExt 

• Measures capacitors • Inductance 1 tJ.H to 200H Operation 
from .1 pf to 20,000tJ.f • Resistance . Hl to 20Mn Sine, Square, 

• 3-1/2 Digit LCD readout • Capacitance .1 pf to Triangle, Pulse 
with unit indicator 200tJ.F Ramp, .2 to 2MHz, Freq. Ctr. 

3-3/4 Digit Multimeter 
~~" 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 

$49.95 • Analog bar g(aph 
• Auto/manual ranging 

4,000 count LCD display 
• Capacitance meas. 
• Temperature probe 

• Full function 34 Ranges 
• Extra large display • Ideal school project 

M-2661 (Assembled) $55.00 
• Input impedance 1 Mn or son 
• 10:1 Input attenuation function 

10 Series 
Model10 
Model12 

$62.95 
$84.95 

$69.95 
$149.00 
$175.00 

$289.00 

Triple Power Supply Quad Power Supply High Current DC Power Supply 
XP-620 

By Elenco 

$75.00 

XP-581 
By Elenco 

.95 

BK-1686 

$169.95 
• 3 to 14 VDC Output 

• 12A@ 13.8V 
(less current at lower voltages 

3 fully regulated supplies; 1.5-15V@ Four supplies in one unit; 2-20V @2.5A, • For servicing high power car stereos, 
1 A, -1.5 to -15V @ 1 A or (3-30V @ 1 A) 5V @ 3A, -5V @ .SA and 12V @ 1 A. All camcorders, ham radios, etc. 
and SV@ 3A Kit XP·620K $49.95 regulated and short protected • Connect 2 or more in parallel or series 

Transistor Radio Kits 
with Training Course 

AM/FM Radio 
Model AM/FM-108 $29.95 

AM Radio Kit 
Model AM-550 $19.95 

MM-8000 
By Elenco 

$129.00 

From scratch you build a complete sys- A professional organizer tool kit 
tern. 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-

Kit TI·400K $19.95 a 8085 microprocessor, which uses pact carrying case which in-
Assembled TI-400 $26.95 similar machine language as IBM PC. eludes a pocket for meter. 

Wide Band Signal Generators 
SG-9000 

$119.95 
RF Frequency 100K-
450MHz AM modula­
tion of 1KHz Variable 
RF output 
SG-9500 150MHz 
built-in counter $235 

Digital/Analog Trainer 
Complete Mini-Lab For Building, Testing, 
Prototyping Analog and Digital Circuits 

XK-525 

$159.95 
Kit XK·525K 

$129.95 

Elenco's trainer is designed for school projects, with 
5 built-in power supplies. Includes a function gener­
ator with continuously variable. sine, triangular, 
square wave forms. All power supplies are regu· 
Ia ted and protected against shorts. 
The case can include a full line of tools and meter 
of your choice. 

IIIIMI!~~ WE WILL NOT BE Ul'iUt:N::>ULU 
UPS SHIPPING : 48 STATES so, OTHERS CALL 
IL RES add 7.75', TAX 

C&S ~Alt:~ INI..,;. 'jj.~ . . . 
1245 ROSEWOOD . DEERFIELD. IL 60015 

15 DAY MONEY BACK GUARANTEE 
FULL FACTORY WARRANTY 

FAX : 708-520·0085 • (708) 541-0710 WRITE FOR FREE CATALOG 
PROBES INCL ALL SCOPES & r.1ETERS 
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MOORES COMPUTER 
816 PATTERSON 
MONROE MI 48161 

External Nee 25 Ix scsi cdrom. 
Works with IBM, MAC, AMEGA. 
Can daisy chain up to 7 drives off 

one card GOOD 4 BBS $65. 00 
Card for above drive ONLY $29.00 

Paralel to SCSI adaptor, hook-up 
hard drives, etc to any IBM paralel 
jPort. Use your printer simultaneous­
ly. Great for lap tops, or when you 

want a portable scsi device $79. 00 

120 MEG TAPE BACKUP Q/40 
USE 2000 SERIES TAPES 
NEW IN BOX $62.00 

36"blow guns with darts not a 
toy nice unit $18. 00 

PRE LABELED 1.44 DISKS 
TOP GRADE MONEY BACK 

GUARANTEE $18. 00 per 100 

12 volt nicad rechargable battery 
It or NEC 36 cdrom good for many 
things only $10. 00 

Single plug in surge protecter U.L. 
listed retale box $2.00 EA. OR 50 
FOR$50.00 

MAGNETIC PADLOCK 
I use them my self 

Hardened shackle no key hole use 
a magnetic strip to open it $5. 00 

Future Domain 8 bit scsi card 

and all doc,s $19. 9 5 

Mac software $10.00 and up 

6'printer cabel only $2. 00 

True IBM disk drive box with pis 

many applications nice box $21. 00 

C.D. plastic cases 25 for $12. 00 

MECC AWARD WINNING 

Oregon trail software $10. 00 

16 bit sound card with mic and 
speakers 3cd interfaces $68. 00 

Wangtech 120 meg tape drive 

pc36 format new no card $20. 00 

MOORES COMPUTERS 
WHERE YOU GET MORE 

FOR LESS 
We buy non working cdroms in bulk 

MON-FRI 10:00-5:00 
1-313-243-1117 

50 Write In 87 on Reader Service Card. 

No other training system we know of comes close to 
matching the PRIMER's features at this low price. The 
PRIMER teaches more and is easier to use than other 
comparably priced trainers. The over 100 page Self 
Instruction manual takes you from binary number 
systems, to processing interrupts. At the end of the 
manual are working examples of using a photocell, a 
temperature sensor, making a wave form generator, a 
timer with alarm, and a motor speed controller using 
back EMF. The PRIMER comes with everything you 
need to start programming the 8085 in machine 
language. Continue on to program in Assembler, Forth, 
and BASIC with optional upgrade and software. Upgrade 
includes: RS232 serial port, cable, and 32K of battery 
backed RAM. Picture shown with upgrade option and 
optional heavy-<luty keypad installed. The PRIMER is 
$119.95 in kit form. The PRIMER assembled & tested 
by EMAC is $169.95. Order 110'.11 and receive one free 
power supply. Please add $5.00 for shipping in USA. 

618·529-4525 FAX: 618·457·0110 
885:529-5708 - P .O.BOX 2042 

CARBONDALE, IL 62902 
Write In 88 on Reader Service Card. 

II TO 28V. 1 t0/220 VN:!, 110/110 HZ. 
WilL NOT OVERCHARGE/ 

USES UC3110111.C. SWITCHABLE 
CURRENT, REVERSE BATTERY PROTECTION, 
TRICKLE START .UP, DBLE SIDED PCB, QUICK 
CONNECT TERMINALS, SELF RESETTING FUSE 
PROGRAMMABLE VOLT OR CURRENT, MANUAL. 
BASIC KIT: II TO 14V; 1A MAX .......... ........ $ 114.1111 

241211V; 112A ....• ..... ........ ... ...••. $ 114.115 
OPTIONS: TRANSFORMER .... ...... .. .. ... .... .... • 111.1111 

AUTO LOW VOLT DISCONNECT WITH 
ALARM OUTPUT •• ......• .... ....•... ....... ... ... .. $ 111.00 
All METAL ENCLOSURE ...•.•..•.•.. .. ......... $ CALL 
ENCLOSURE WITH CUSTOM METER ..•.•• $ CALL 

·~ARr SOLAR CONTROLLER IMPROVED! 
SENSES IF LIGHT SOURCE IS ADEQUATE. 
CONFIGURE /IS DUAL LEVEL FLOAT OR DUAL 
STEP CURRENT CHARGER .. .... ..... ..... ...... .. $ 114.1111 

~. 5 AMPS (OR LESS) CHARGING RATE. 12 
OR 14 V .• AMMETER, HEAVY DUTY XFMR. 3.11 X 
8. 5 )t 10. MET AI. ENCLOSUm:. rOR DEEP CYCLE 
HIGH POWER USAGE. 110 VN:! 110HZ. ... $ 11111.115 

CURTIS KEVER KIT 
INCLUDES AUDIO AMPLIFIER. IAMBIC KEYING. 
~JUST ABLE SPEED- ....•. .... ......... ... ..... ..... $ 311.911 
POSINEG KEY. WEIGHTfTONE CONTROL ... $ 10.00 
SPEED METER OPTION ....•..•...•................. $ 14.115 

COMPONENTS 
UC311011 BAfTERY CHARGER CHIP ($7.00); LM350K 
($7.50); 80«ABM CURTIS KEVER CHIP ($111.911); 
LM338K ($10.60); MC3423P1 ($3.00); NE804AN 

AMf«;QJ!lt 80 M • .• $37.115; 1110 M - ......... $44.115 
~(2M. liM, 220. 440 MHZ) $8.e5 -$42.115 
~OQAC W/1 :4 BALUN+ 50' FEED LINE$ 811.115 

~MUL TIBANO (80 THRU 10M) •..•.•...••. $ 44.115 

TO ORDER CALL1~ JADE PRO (523-37711) 
VIllA, MASTERCARD, CHECK OR MO ACCEPTED 

USA SHIP COlT: ... 00 11T S100 + S1.00 tu.. ADD"I.S100. 

P.O. Boxw &r:r+ E. HA-TaAD. NH 038211 
~ PHONE: 1103-329..e9115 

.....,_.;;-,;;..,...., .. "'""""' FAX: 1103-3211-441111 

TliE bEST pRodUCT, pRiCES, ANd SERViCE 

B PV 7 ........ f,.., .. $2H.OO 
~ 

$225.00 
10 

$2H.OO 
20 

$205.00 

orders shipped within 24 hours Via UPS C.O.D. 
Write In 89 on Reader Service Card. 

I #80 TEST EQUIPMENT cont. 

TEST EQUIPMENT for sale. All major 
brands including HP, TEK, FLUKE, Keith· 
ley and others. Savings up to 90% off list 
price. We also buy test equipment. Call 
ValueTronics, John, at 1-800·552·8258 for 
free catalog, or with your " For Sale" list. 

TEST EQUIPMENT: We buy and sell late 
model HP, TEK, Fluke, Wavetek, GR, etc. 
All equipment we sell is calibrated and 
guaranteed to meet manufacturers spec· 
ifications. KANDEL ELECTRONICS, Inc., 
PO Box 204, Oreland, PA 19075. Toll Free 
1..S00·582·TEST (8378), 215-233·6100, FAX 
215-886·7017. 

TEKTRONIX FRAMES, 7904 TESTED 
WORKING AND GUARANTEED $325. 
7S12, $195 with manual: S.1 $80, S·2 $120 
ea., 2 available; S·3 with complete acces· 
sory kit & manual $350. TEK 475 portable 
scope $465. TEK Plugs, 7A13 (LED) $285. 
7A18, 7A18A, $45 & $50, 7A26 $65, 7B15 
$200, 7B50 $50, 7871 $70, 7880 $80, 7885 
$90, 134 current probe amplifier $105. 
7020 $385. TEKTRONIX DC·501A OPT1 
$1 50. DC·505A, $195; DM·502A, $150; DD· 
501 $90; PG·501 $150. HEWLETT PACK· 
ARD 141T spectrum analyzer frames, 
$280, new color. Tektronix 491 Spectrum 
Analyzer $550. Call for FAX list of surplus 
test equipment. Psitech Plus, 707·745· 
4804, FAX 707·747-5277. 

HP 8660A, 866028, 86632B, 11661 B 
1300MHz, synthesized signal generator 
system 1.0 • 1300MHz, $1 ,900! includes 
30 day guarantee and manuals. Tech· 
Systems, 1·800·435·1516. 

CUSHMAN CE·S wlscope, pad & manual 
$675, OBO; Alexander TA1500 II batt 
analyzer $195. Gene 405·799-8787. 

HP 5180A Waveform recorder $750, HP 
400EL AC voltmeter $125, HP 1610A, 
161 0B logic state analyzer $150, HP 
69408 multiprogrammer $200, HP 5359A 
Time synthesizer $1 ,100, HP 8410A net· 
work analyzer $250, H P 8412B phase·mag 
display $250, TEK 7844 400MHz oscillo· 
scope $300, HP3500 Attenuator set $125, 
H P222A pulse generator $100, HP 
34702A multimeter $125, Fluke 1953AE 
Counter Timer $200, Fluke 8000 digital 
multimeter $60, TEK 7B71 $100, TEK 
P6451 DATA acquisition $45, Preston 
GMAD·1A analog to digital conversion 
system $100, H·H Scott random noise 
generator $50, Tek P6105, P6106 PROBE 
$45, HP 85 $50, KIKUSUI electronics 
p ower supply PBA 32·2 $150, 
Gould K450L Logic Analyzer $150, TEK 
4957 digitizer $100, LAMDA LP·521·FM 
V=20V, 1=3 . 3A , LP·520·FM 
V = 10V, I= 5.0 $100. 714-827·7345. 

HP 86730 $34,500, 11792A, 11713A, 
8497 K, 8494 HI 355C I 355 D I 
G382A, X382A, 86632B, Fluke 1722A In· 
strument Controller 752A, EIP 575 'Au· 
strom 2100F Hughs TWTA. Also, have 
Wiltron, Weinschel, Tektronix, Astromed, 
Instruments and connectors . Call for 
complete list, 517·876·6666. Michigan. 

TEST, MISC. electronics. Send SASE for 
huge listing. Ellicot Electronics, R3, Cal·. 
han, CO 80808. 

TEK 1410/SPG31TSG2/TSG3 NTSC TV 
signal generator, like new $950. Tek 146 
NTSC signal generator $500. Wavetek 
1062 RF signal generator, new, $475. HP 
355D/01 attenuator, new, $75. Wavetek 
1084 microwave signal generator $400. 
Marconi TF2300A modulation meter 
$250. Naptech, 707·928·1961. 

~ 
-) ~ ~ A t' -,, 
., . 
---- - - . 

LOGIC PROBE 5 CHANNEL LOGIC ANA· 
LYZER OPERATES THROUGH PRINTER 
PORT. Features include: 30 day money 
back guarantee (Less $15 S&H). 30% 
trade-in for future instrument upgrades. 
Windows like pull down menus. 3 differ· 
ent trigger modes. Self calibrating. 98% 
accuracy or ± 1 sample. Marker and 
Cursors displayed in Eng units. Schmitt 
Trigger inputs accept > ±50 VDC. All 
surface mount electronics in conn hous· 
ing. Save, load, and print logic displays. 
On line help. Convenient " Hot Keys" for 
fast response. Note: Maximum Sample 
rate depends on computer. Typical 
speed = 1.6 Us for 486. Software, cable/ 
probes, and electronics $69.55. American 
MicroTech, Inc., 219·482·3896, PO Box 
8304, Ft. Wayne, IN 46825·8304. 

SCOPE BOOSTER. Increase the input 
frequency of your oscilloscope to 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. 

AT&T MICROHMETER NDT TEST SYS· 
TEM, model M·100, 12ft spring cord, 
Bi·position handle, Battery Charger, Cali· 
bration plate, 0.100 & 0.250 in Probe 
cartridges, complete documentation; 
Carrying case w/molded insert; Working, 
as new condition $450 or best offer. 
Psitech Plus, 707·745·4804, FAX 707·747· 
5277. 



A
few months ago, we 
described how to interface a 
scientific instrument (Geiger 
counter) to the IBM printer 

port. We created a simple interfacing 
circuit consisting of a single CMOS 
op-amp and a few resistors. This 

ago. New materials are available from 
DynaArt Designs (see parts list) that 
reduce the amount of work and skill 
required. Just about anyone can suc­
cessfully make high quality PCBs. 

DynaArt supplies specially coated 
paper sheets. PCB patterns are 

copied onto the paper using a plain 
paper photocopy machine or a laser 

month, we will use that interfacing cir- printer. If you are using a PCB pattern 
cuit to illustrate making a basic single from a book or magazine, you are 
sided printed circuit board (PCB). restricted to using the photocopy 

A PCB will give your homemade machine. If you don't own a plain 
electronic projects a professional paper photocopy machine, use a local 
look. In addition, wiring errors and photocopy service that can photo-
subsequent trouble shooting copy the pattern onto your paper for 
headaches are sharply curtailed. a nominal charge. 

Printed circuit boards are easier The specialty paper 
to make today allows one to 
than a few years ~- z transfer the r--------lrlgure etch-resist 
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patterns 
directly from the paper 
onto copper clad 
boards. 

The PCB etch-
resist pattern is trans­
ferred from the paper 
onto a copper clad 
board using a house­
hold iron. The paper is 
placed onto the copper 
board and pressed with 
an iron. The iron is set 
to about 300 degrees, 
typically a "cotton" fab-
ric setting. 

The toner used in 
photocopiers and laser 
printers is heat sensi­
tive. The heating iron 
fuses the toner onto 
the copper board. The 
fused toner makes an 

excellent etch-resist that protects the 
copper laying underneath it. This 
allows one to etch an accurate board 
design on a copper clad board. Once 
the design is transferred onto the 
board using the household iron, the 
board is placed into a dish of warm 

water~ 
The water causes the paper to 

separate from the copper clad board, 
leaving behind the PCB pattern. The 
board is removed from the water and 
allowed to dry completely before 
etching. 

Next, the copper clad board is 
etched then drilled. The toner pho-

toresist can then be removed using a 
steel wool pad and soap. 

If you have a PCB design program 
see (Figure 1) like PC Boards or Pro­
Board and a laser printer, you can 
print the design directly onto the spe­
cialty paper. This eliminates the pho-

tocopying step. For our project, how­
ever, I'll assume you will be using a 
PCB pattern published in a magazine, 
such as the PCB pattern accompany­
ing this article and using a plain paper 
photocopier. 
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Interface Adaptor 
To get our feet wet using this new 

technique we will make a simple, but 
practical project. Figure 2 is a PC foil 
pattern for the interface circuit. 

First Step 

The first step is to copy the PCB 
design onto the transfer paper using a 
photocopier. As stated previously, 
many local printers and photocopying 
services will photocopy the design 
onto the specialty paper for a nominal 
fee. The specialty paper comes in a 
standard 8.5" x 11" paper size. 
Chances are that your PC foil patterns 
will not be this large. What you may 
want to do is double up on the foil pat­
tern. Or you may combine several PC 
patterns for different projects onto 
the same paper. The idea is to utilize 
the sheet of specialty paper as much 
as possible. 

Clean the copper clad board 
before you transfer the design to it. If 
there is any dirt or oil on the copper 
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surface, it may prevent the toner pat- pressure when transferring the 
tern from adhering to it. To clean the design. Just allow the weight of the 
board, use a fine wet and dry sandpa- iron itself to press down on the pat-
per to remove every trace of dirt and tern. 

cent sheet. Place the translucent 
sheet over the transfer paper. This 
sheet protects the transfer sheet's 
backing from becoming chaffed and 
provides a good sliding surface for the 
iron. Start timing and bring the iron 
straight down on the pattern and 
begin moving the iron in a small cir­
cular motion (see Figure 3). Keep the 
iron moving at all times. When the 
time is up, remove the iron immedi­
ately. Carefully pick up the board 
(remember it's still very hot) and slip it 
into a dish of water. After about a 
minute, the paper will slide off leaving 
the pattern (fused toner) on the cop­
per board. 

Remove the board and inspect it 
(do not touch the toner pattern). If the 
pattern is not good, try to determine 
what is the cause. Some typical prob­
lems are the pattern adheres in one 
area and not others, flattened lines 
and pads that may be caused by too 
much pressure or over-heating. 

Minor imperfections in the pat­
tern can be repaired using a specialty 
marker from Radio Shack. The black 
marker's ink is an etch resist and may 
be used to add or repair the toner 
PCB pattern. 

If the pattern is okay, move to the 
next step: etching the board. If not, 
clean the board with fine wet and dry 
sandpaper to remove all traces of the 
pattern and start over. 

oil. Once the surface is clean, handle Well, so far we eliminated two of -=-~..-~---~ ~ 
the board by its edges only, r---------------------t ~-~...,. • ._. .,.. 
fingerprints are "oily" and 
will prevent the pattern 
sticking where they are 
present. 

Transferring the Image 

Preheat a clothes iron 
to its "cotton" setting 
(approximately 300 
degrees). While the iron is 
heating, we have three fac­
tors to consider: heat, 
pressure, and time. 

My advice is to keep 
the iron's heat setting con­
sistent at the "cotton" set­
ting every time you use this 
process. 

Regarding pressure, 
too much pressure will flat­
ten out the trace lines. My 
advice is not to apply any 

7805 
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PARTS PLACEMENT 

the three variables, this leaves "time." 
For a small pattern such as the one we 
are using in this article, 1.25 to 1.5 
minutes of heating with the iron is all 
that is required. This is assuming you 
are using an equally small copper 
board. A large board will require addi­
tional time due to its greater heat­
sinking capacity. 

Find a flat surface to work on. 
Place a small cloth towel on the work 
surface to protect it from the iron's 
heat. Place the copper board onto the 
work surface. Next, place the special­
ty paper, toner side down onto the 
copper board. Included with this kit of 
transfer paper is a protective translu-

Etching 

Radio Shack sells ferric chloride 
solution for etching printed circuit 
boards. All you need, in addition to 
this, are gloves and a small plastic tray 
for etching. Fill the tray with 1 I 4" of 
ferric solution and lower the copper 
clad board into the tray. Make sure the 
board is completely covered with 
solution. Gently rock the tray once or 
twice every couple of minutes to 
insure that fresh solution is in contact 
with the surface of the board. In about 
1 5 minutes, all the unprotected cop­
per will have etched away. Remove the 
board from the ferric chloride solution 



and rinse under running water for five 
minutes. Discard the spent solution 
left in the tray. 

Alternate 

Radio Shack also sells small etch­
ing kits that contain the ferric chloride 
solution, a few single sided copper 
clad boards, and a plastic tray for 
etching. Buying this kit will simplify 
your material purchases (see parts 
list). 

Clean & Drill 

After you have rinsed the board in 
running water, remove the 
toner/resist using steel wool. You 

should now be looking at a bright cop­
per pattern. The next step is to drill all 
the holes you need. Radio Shack sells 
an inexpensive plastic hand drill made 
just for drilling printed circuit boards. 

The drill bit supplied with the drill 
· is a little too large for our design (and 

most other designs found in maga­
zines and books). This drill bit is made 
for drilling chunky pads and patterns, 
the type that are laid out in resist tape 
by hand (lots of work using tape). I 
advise to purchase a .015 inch diame­
ter drill bit from a local hardware store 
and use it for all your PCB drilling. 

Stuffing 

After you've finished drilling the 

board, it's time to add your compo­
nents (called stuffing). This PCB pro­
ject requires just a handful of compo­
nents, (see parts list). Figures 4 and 5 
illustrate the parts placement on the 
PCB. 

Going Further 

As you can see, making a quality 
PCB is no longer the onerous task 
that it used to be. You can use PCBs 
whenever you have the chance now, 
instead of hand wiring. 

DynaArt also sells more 
advanced equipment for producing 
PC boards. The DynaArt Fuser is a 
heat laminator that automatically 
fuses the paper to the copper clad 

board (see Figure 6). This eliminates 
using the household iron. The Fuser 
allows one to produce high-quality foil 
patterns on copper clad boards con­
sistently. 

Beyond this, DynaArt sells equip­
ment for producing double sided PC 
boards. 

Decals 

There is one last facet to the 
DynaArt system I would like to men­
tion. The same materials can be used 
to make high quality black and white 
or color decals for project face plates. 
The instructions to make decals are 
included with the package from 
DynaArt Designs. NV 

IC1 CMOS OP-AMP 
'=>:='{" -· 

$5.00 
$2.00 

PC Board Kit 
$10;95 

Kit Includes; 
Two 4.5" x 3n copper clad board 

Resist)nk JfO 
Etchaot ·" 
;;r~ok } .• 

La~,1~tn!~l~i~ads 
Instructions 

Available from: 
local Radio ShaCk 

Write In 70 on Reader Service Card. 

IC2 7805 Vottage Regulator 
R1-RS 1 000 ohm 1 L~. watt resistor 
C1 100 uf 1 0-volt capacitor 
9-Volt Battery Cap 
9-'{gtt Battery Hoi~ 

w oard ··· 

Available from: 
lma~Com~ny 
P.O. Box 140742 

Staten Island; N'tA1 031.4 
.. (718) 698·8305 

::::~;,:;~: - - . 

.10 ea. 
$1.50 
$1.00 
$1.00 
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OSCILLOSCOPES & ACCESSORIES 

T010011Hz 
TEK 4658 100 MHz Dual Trace Oscilloscope ........ ............... .... ...... ..... $650.00 
TEK 5440 50 MHz 4-Trace Oscilloscope System, w/(2)5A48, 5842 ..... $650.00 
TEK5A13N DilferentiaiComperator ............................. ..... .... .. ... ... ... ... $300.00 
TEK5A18N2MHzDuaiTraceAmplifier ..... ............. .............. .... ......... $125.00 
TEK 5A 19N 2 MHz Differential Amplifier ...... .. ................................... ... $175.00 
TEK 5810N 2 MHz Time Base/ Amplifier ..... .. .. ... .. ..... ......................... $100.00 
TEK 7A 13 100 MHz Differential Comparator Amp., LED display ..... .. .. $400.00 
TEK7A1875MHzDuaiTraceAmplifier .... .. ................. .. .. .. .. ... ... ... ...... $100.00 
TEK 7A22 1 MHz High CMRR Differential Amplifaer ........... ........ ..... .... $400.00 
TEK 7B53A 100 MHz Dual Time Base .. .... .. ......................... ............ .... $200.00 
TEK R7704 100 MHz Quad Trace Rack O'scope .. . ... ... .. ...... $600.00 

System, wi(2)7A26,7853A 

ABOVE 100 IlHz 
TEK 475 200 MHz Dual Trace Oscilloscope ............ ....... .. ................... . $850.00 
TEK 475A 250 MHz Dual Trace Oscinoscope ........... ...................... ..... $950.00 
TEK 4ll5 350 MHz Dual Channel Oscilloscope ..................... ........ .. .. $~ 100.00 
TEK 7844 400 MHz Dual Beam Oscilloscope frame ....................... ..... •750.00 
TEK7904500MHz4-slotframe .............. .......... ............................... .. . $500.00 
TEK 7904 500 MHz System, with 7A24, 7A26, 7892A ... .................. $1,100.00 
TEK 7904 500 MHz System, with 7A24, 7A26, 7880, 7885 .............. $~ 100.00 
TEK 7904A 500 MHz Oscilloscope Frame ............ ... ........................... . • 700.00 
TEK7A16A225MHzSingleTraceAmplifier ........ .... ................ .... ... .... $150.00 
TEK 7A24 400 MHz Dual Trace Amplifier ............................................ $450.00 
TEK 7A26 200 MHz Dual Trace Amplifier ........... ...... ........................... $250.00 
TEK 7A29 1 GHz Single Channel Amplifier ...... .. .. ..... .......................... $850.00 
TEK7810 1 GHzTimeBase .. ... ........................ .... ... ... ....... ... .... ..... .... . $500.00 
TEK 7815 1 GHz Delaying Time Base .. ..................................... .. ... .. ... $600.00 
TEK 7880 400 MHz Delayed Time Base ....... .................. .. ........ .......... . $200.00 
TEK 7885 400 MHz Delta Delaying Time Base ................ .................... $250.00 
TEK 7B92A 500 MHz Dual Time Base ....................... ................ .......... $450.00 

STORAGE 
TEK 5441 50 MHz 4-Trace Storage System, w/(2)5A48, 5842 ............. $850.00 
TEK7633100MHz4-TraceStorageSystem, w1(2)7A26, 7B53A .... $1 000.00 
TEKSC50310MHzDuaiTraceStorageOscilloscope, ... ............... ..... S700.00 

TM500 series . 

DIGITAL 
TEK 2201 20 MHz Analog & Digital Oscilloscope, 20 MS/s ............. $1 ,300.00 
TEK 468 100 MHz Analog /10 MS/s Digital Oscilloscope ................ $1,500.00 
TEK 7D20/R7603 Programmable Digitizer wnrame, ... . ...... $1,300.00 

10MHz 1-shoV70MHz rep 

SAMPLING 
TEK 7854 400 MHzWaveform Processing frame, GPIB .................. $1,500.00 
TEK 7S1 1 Sampling Unit ... ... ............................................................... $450.00 
TEK 7S14 1 GHz Dual Channel Sampling Unit ............................ ....... . $700.00 
TEK7T11 Sampling&.wepUnit ..... ........... .. .. .... . ......... ... .. .. $950.00 
TEK R76031 GHz Dual Trace Sampling system, w/7S14 .. ....... . ... $750.00 

PROBES 
TEK 1101 Accessory Power Supply, for FET probes 
TEK P6201 900MHz 1X/10X/100X FET Probe ... 

CAUBRAnON 

...... $250.00 
.... ········ $500.00 

TEK CG551APITM506A0scilloscope Calibrator •............ ................ $3,500.00 
with pulse head & power module 

WAVEFORM & GENERATORS 

RJNCnON 
HP3310A SMHz Function Generator ....... .... ...... ....... .... ... .... .... .... .... .... $325.00 
HP331 OB 5 MHz Function Generator, monocycle & burst operation .... $425.00 
HP3312A 13 MHz Function Generator, sweep,/Wo, FM .............. .. ...... $850.00 
SYNTEST 51·102 TTL Clock Synthesizer, ........................................... $150.00 

0.1 Hz·16MHz, 6decade resol. 
TEK DD501 Dig~al Delay & Burst Gen., for function& pulsegen's .... $375.00 
TEK FG502 11 MHz Function Generator, TM500 series ... .... ............... . $325.00 
TEK FG504 40 MHz Function Generator, TM500series ...................... $875.00 
TEK RG501 Ramp Generator. TM500 series ...... ........... .... ......... ....... .. $225.00 
WAVETEK 132 2MHzVCG/NoiseGenerator ..... ...... ... .. ..... ...... ......... $600.00 
\1\fNETEK 135 2 MHz Lin/Log 9.11eep/Function .................................. $275.00 

Generator, tone burst 
\1\fNETEK 14210 MHz Function Generator ..... .... ................... .; ..... .. .. . $275.00 
WIWETEK 148 20 MHz Function Generator, ... ..... .. .. ...... .......... .... ...... . $700.00 

AMIFM/PM modulation 
\1\fNETEK 16650MHz Pulse/Function Generator ..... .... .. .......... .... . $1,250.00 
WAVETEK 1884MHzSWeei)'FunctionGenerator, 20Vp-p ............. ... $275.00 

PULSE 
HP214810MHzPulseGenerator, 50V/500hms, auto duty cycle .. $2,250.00 
HP8004A 10 MHz Pulse Generator, double pulse & otrset .............. ..... $250.00 
HPOOO?B 100 MHz Pulse Generator ... .. .. ............. ... ...................... ...... $650.00 
HP8080A/81A/82A/83A300MHzWordGenerator ..... ........ .. .. .. .... ... .... $900.00 
HP8080A/91A/92A/2x93A 1 GHz Dual Channel Pulse G-rator .. .. $1,650.00 
HP8080A/91A/92A/93A 1 GHz Single Channel Pulse Generator ... .. $1 400.00 
HP8080A/91A/93A 1 GHz Clock Generator ........... .... ..... ........... ... .... ... S900.00 
HP8082A 250 MHz Dual Output Pulse Generator .. ... .... ... ....... ..... .... $1 ,400.00 
PHII.JPS PM5785B 125MHz Dual Output Pulse Gen., ... ... ....... .... .... $1,100.00 

burst mode, 1 nS Tr 
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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 

TEK 284 Pulse Gen., 70 pS Tr, +200 mV/50 ohms, trigger output .... ... . $500.00 
TEK PG501 50 MHz Pulse Generator, TM500 series ........................... $300.00 
TEKPG502250MHzPulseGenerator, Tr<1nS, TM500series ......... .. $700.00 
TEK PG505100 kHz Pulse Generator, f!IN, TM500 series .................. $275.00 
WNETEK801 50 MHz Pulse Generator ........ ..................................... $550.00 

PROGRAMMABLE 
HP3325ASynthesizer/FunctionGenerator,1 uHz-21 MHz ... ......... $2,500.00 
HP8165A Programmable Signal Source, 1 mHz-50 MHz ............ .... $2,600.00 
TEK AWG5102 Arb.Wavefonn Gen.,20 MS/a,12 bits, ...................... $1,800.00 

50ppm synthesis <1MHz 
TEK AWG51 05 Arb~rary Waveform Generator, 50 MS/s, 12 bits ... .. $2,200.00 
TEKAWG5105-opt02Arb~rarywavetorm ................... .. ................ . $3,000.00 

Generator, dual channel option 
TEK PFG5505 Programmable 12 MHz Pulse/Function Generator ... $1 ,275.00 
WIWETEK 278-opt02 12 MHz Programmable Synthesized ............ $1,500.00 

Function Gen., GPIB 

, VOLTAGE & CURRENT 

VOLTMETERS 
HP3456A6-112digit'Witmeter ..................... . ....... ........................ $850.00 
HP3457A7-112digit'Witmeter ..... .. ....... .................... ...... ..... ...... .... $2.l000.00 
HP3468A.()()1 !>-112digitMu~imeter, battery JlC)I'eroption ................. . ~375.00 
KEITHLEY 1816-112digitNanOIIO~rneter, 10nVsensitivity, GPIB ... $1 500.00 
SOLARTRON7150!>-112/6-112digitMultimeter, GPIB ......... ...... .. .... . S550.00 
TEK DM511-opt02 4-112 Digit DWM, w/P6602 Temp. BOXED) .... ... .... $395.00 

Probe; TM500 (NEW/ 

CAUBRAnON 
FLUKE332BIAF DCVottageCalibrator, 0-1111 V, .............................. $675.00 

0-50 mA. 7 decades 
FLUKE 343A DC Voltage Calibrator, .............................. .. .............. $1,375.00 

0-1100 V, 7 decades, 20 ppm ace. 
FLUKE 510AAC Reference Standard, 10VRMS, ...... ................... . .... $450.00 

19.2 kHz, <0.1% ace. 
FLUKE 752A DC Reference Divider ...... ......................................... $2,500.00 
VALHAlLA2500-EAC/DC Current Calibrator, • . ........................... $1 ,250.00 

DC·5kHz,100uA-10Af.s 
VALHAllA 2703AC Vo~age Calibrator, .....•.................................. $2,200.00 

0-1200VRMS, 10Hz-100kHz 

VOLTAGE SOURCES 
HP6114A Precision Dual Range Power Supply, 20 V 2 A/40 V 1 A .... $875.00 
HP6115A PrecisiOn Dual Range Power Supply. . ... .. ................. $875.00 

5CN0.8A /1 0CN0.4A 

CURRENTMETERS&SOURCES 
DRANETZ 656A /(3)TR20191\ Current Demand Analyzer, $5,000.00 

w/(3) current probes 300A max. 
HP6177C OCCurrent Source, toSCN, 500mA ........ $600.00 
HP6181C OCCurrent Source, to 100\1, 250mA ..................... ........ $675.00 
HP6186C DC Current Source, to30<N, 100mA ........... ... ........ ....... $750.00 
KEITHLEY 225 CUrrent Source, 1 nA-99.9 mA. $450.00 

10-100Vcompliance 

~~ii" ~~T';.~~= ~~~~-i~~-c~;r~t shu~b;:·1~sooAmp S.3s~~:gg 
TEK CT -5 High Current Transfonner for P6021/A6302, to 1000A ... $650.00 

IMPEDANCE & COMPONENT TEST 

L.C.R. 
BALLANTINE 3205A 4 digit Micr<H>hmmeter ................................... $875.00 
BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH ....................... $700.00 
BOONTON 7260 1 MHz Digital Capacitance Meter, 2-2000 pF ... ....... $700.00 
ES.I. 296V4-112 DigitLCR Bridge, 120Hz& 1kHz ....................... $850.00 
HP4275A Multi-Frequency LCR Meter, 10 kHz-1 0 MHz ................... $6,250.00 
HP4328A-001 Milliohmeter, 0.001 -100ohms f.s., battery option ... $1,350.00 
HP43291\ High Resistance Meter, . ... ... . ... .... ... . ......... .. .. .......... $1,350.00 

500Kohm-2x10E16ohm, 10-1000V 
HP4342A Q Meter. 22 kHz-70 MHz, Q=!>-1000 . .. . ....................... . $2,250.00 
MEGUROMQ-171 VHFQMeter, 20-230MHz, ........................... ... $1,100.00 

Q= 10-500, freq. readout 100Hz 

STANDARDS 
ES.I. RS-925 9-0ecade Resistor. 0.01 ohm-1.2 Megohm ............... $2.l~.OO 
ES.I. SR1010ResistanceTransferStandards, 1 ohm-1001</step ... .. .. ~00.00 
FLUKE 5450A Programmable Resistance Standard, 2 & 4 wire ...... $2.l750.00 
GR 1409-SERIES Standard Mica Capac~ors. 0.05% accuracy ....... ..... •150.00 
GR 1432-N 5-Decac:le Resistor, to 11,111 ohms, 0.1 ohm res .............. $275.00 
GR 1432-U 4-0ecade Resistor, 0-111.10 ohms, 0 01 ohm resolution ... $175.00 
GR 1433-X 6-Decade Resistor, to 111,111 .0ohms. 0.1 ohm res ......... $550.00 
GR 1434-G 7-DecadeResistor, 0-1 ,111 ,111.0ohms, 0.1 ohm res ... ..... $500.00 

CURVE TRACERS 
TEK 577D1/177 Storage Curve Tracer, with standard test fixture ..... $2,250.00 
TEK577021177CurveTracer, with standard test fixture .... .......... ... . $1,950.00 
TEK 7CT1 N Curve Tracer. to O.SW, 7000 series .. ..... ........ .... ....... ... $500.00 

T.D.R. 
TEK 1502-opt.04 Time Domain Reflectometer, . ........................... $2,250.00 

0-2,000 fee~ chart recorder 
TEK 1503-opt.04 Time Domain Reflectometer, ......•...... ...... . $2,000.00 

0-50,000 feet, chart recorder 

Write In 214 on Reeder Service Cerd. 

POWER SUPPLIES 

SINGLE OUTPUT 
GLASSMAN PS/EG-OSROS 5kV CV/CL Po-.l.er Supply, to 6mA ........... $500.00 
HP6Q02A.001 Programmable Power Supply, .... .... ....... ...... ................. $875.00 

0-50V/0-10A/200Watts 
HP0023AAutoranging Power Supply, to 20V /30 A/240Watts ..... $1 000.00 
HP62078160Vat200mACV/CC Power Supply .. ..... ......... .............. S300.00 
HP6200S.027 1 CW at 100A CV/CC Power Supply .... .... ...... ....... .......... $675.00 
HP6261S.02720Vat50ACV/CCPowerSupply .............................. . $675.00 
HP6263B20Vat 10ACV/CC Power Supply .... ......................... ......... $400.00 
HP6267B40Vat 10ACV/CC Power Supply ...................................... $550.00 
HP62688 40 Vat 30 A CV/CC Power Supply ...................................... $850.00 
HP6299A 100Vat750mACV/CC Power Supply ............................... $250.00 
HP6384A4.0-5.5Vat8ACV/CL Power Supply ...... ..................... ... ... $175.00 
HP6434B 40 Vat 25A CV/CC Power Supply .......... ............................ $800.00 
HP6438B 6(N at SA CV/CC Power Supply ....... .... .... ... .................. ...... $375.00 
SORENSON OCR 110-45T 110Vat .. .............. .. ... .. ... ........ ...... .... .... $2,200.00 

45 A CV/CC Power Supply 

MULnPLE OUTPUT 
HP6227B Dual25 Vat 2 A CV/CC Power Supply .. ....... ........ .. ............ . $650.00 
HP6253A Dual Outpu120 V 3 A CV/CC Power Supply .. ... .. .. ............... $500.00 
HP6255ADuaiOutput40V1.5ACV/CC Power Supply ..................... $500.00 

MISCELLANEOUS 
ACME PS2L-1 000 Programmable Load • .......... ..... .. ... ........ ........ ... ...... $450.00 

0-75V /0-150A/1000Watts max. 
HP59501A HPIB Isolated ON:;/PONer Supply Programmer ............. .. . $175.00 • 
HP6824A Bipolar Power Supply/Amplifier, to 50 V, 1 A ... .................... $400.00 
HP6827ABipolarPowerSupply/Amplifier, to 100\1, 500mA ............... $800.00 
KEPCO BOP-100-4M 100V, 4AFour .. .... ....................................... $1,000.00 

Quadrant Bipolar Supply I Amplifier 
KEPCO BOP-1!>-20M Bipolar Amplifier/ ........ ... ..... ....... ...... ... ... ......... $875.00 

Power Supply, to 15V, 20A 
KEPCO BOP-36-SM Bipolar Op Amp/Power Supply, to 36 \1, SA ........ $550.00 

TIME & FREQUENCY 

UNNERSALCOUNTERS 
HP5314A 100MHz/100nSUnrversal Counter .. ... . .................. $225.00 
HP5315A 100 MHz/1 00 nS Reciprocal Counter, high res. audio .......... $550.00 
HP5315A.()()1100 MHz/100 nS Universal Counter, TCXO reference .. $650.00 
HP5316A 100 MHz/100 nS Universal Counter, HPIB .. . .......... .......... $750.00 
HP5316A-003100 MHz/100 nS Universal Counter, ......................... $1,000.00 

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

20 pS single shot,DCXO 
HPE142011.~10,030VXI card 200 MHz/2 nS Univ. .... $1,500.00 , 

Counter, TCXO& 2.5 GHz C-ch 
PHI UPS PM6654/056 120 MHz/2 nS Programmable ... .... . ....... $950.00 

High Res. Counter, OCXO,GPIB 
TEK 7D15 225 MHz Universal Counter/Timer, 7000 series .. . ... $275.00 
TEK DC5004 Programmable 100 MHz/100nS ................................. $475.00 

CounterfTimer, TM5000 senes 
TEK DCSOO!H>pt 01 Programmable 1 .. ........ .... .. ...... ... . .......... $750.00 

35 MHz Univ. Counter/Timer, TCXO, TMSOOO 
TEK DC501 0 350 MHz/3.125 nS Univ. Counter, ............................. $1,200.00 

TMSOOO series 
TEK DC503A 125 MHz Universal Counter/Timer, ....... . $500.00 

TM500 series 
TEK DC509135 MHz High Resolution .. .. . ... . ... . . ..... $700.00 

Universal CounteriTmer, TMSOO 
TEK DC510 350MHz/3.125 nS Universal Counter, TM500 seroes ....... $900.00 

FREQUENCY COUNTERS 
EIP545-opt.05,0818 GHz Frequency Counter, 

OCXO and GPIB 
FLUKE7220A-opt 1111 .3GHz .... ..... .. . 

..... ..... $1,875.00 

.... .. ....... .. .. $650.00 

.............. $450.00 
Communications Counter, TCXO option 

HP5305B/5300B.<XJ11.3 GHz Counter Package . 
w/TCXO ref., high res. audio 

HP5340A.()()1,01118GHzFrequency .................................. ......... $1,900.00 
Counter, OCXO reference, HPIB 

HP5342A-01,04,05,11 24 GHz Frequency Counter, B .......... ........... $3,900.00 
OCXO, DAC, and HPI 

HP53451535515356A-006 Pulsed/CW .... ... ... .. 
Frequency Counter, 0.4-18.0GHz, 75 nSpulse 

HP5361A-006 20 GHz Pulsed/CW .... . 

...... ... ...... . $3,500.00 

·· ·· ········· ·· $6,750.00 
Frequency Counter, 10Wattprotection 

SYSTRON-DONNER 60546 24 GHz Frequency Counter .... ... ........ $1,875.00 
SYSTRON-OONNER6064S-opt.05,2626.5GHz ... .. .. ...... ... .... ........ $2,400.00 ~ 

Frequency Counter, GPIB 
TEK 7014 525 MHz Frequency Counter, 7000 series ........... .... .......... $175.00 
TEK DC502 550 MHz Frequency Counter, TM500 series ............ ........ $400.00 
TEKDC50480MHzFrequencyCounter ............................. ................ $125.00 
TEK OP501 1.3 GHz Digital Prescaler, for . ..... ..... .. .. .. ..... ...... ..... .. ..... . $500.00 

DC503A.DC509,DC5010,ele. 

STANDARDS 
AUSTRON 1250ACrystal Frequency Standard... .. ... . .. . $900.00 

0. 1/1.0/5.0 MHz, AC/batt 
HP5087A-031 Distribution Amp., .... ... ... ......................................... $1,800.00 

0.1/1.0/5.0MHzx 4channelseach 



90 DAY WARRANTY PARTS AND LABOR • 10 DAY INSPECTION 

TEST EQUIPMENT WANTED CALL OR FAX LIST • OPEN ACCOUNTS -
AUDIO & BASEBAND 

SPECTRUM ANAL'YZERS 
HP~SpectrumAnalyzer, .. ... .. . ............. $1,850.00 

5Hz-50 kHz, 1 Hz res., bal. input 
HP3581AWaveAnalyzer, 15Hz-50kHz . . ................. $900.00 
HP3582AFFT$pectrumAn., .................... .. .. .. .... .. .... .. .... ..... .. .... .. .. $2,500.00 

25.6 kHz max., dual channels, HPIB 
HP3585A Spectrum Analyzer, 20 Hz-40 MHz, 3Hz res., HPIB .. . .. $6,000.00 
HP3586C Selective Level Meter, 50 Hz-32.5 MHz, 50 & 75 ohms $1 750 00 
HP8556ALF Section, 20Hz-300kHz ..... . :: $500:00 
TEK 7l.!Hlpt.2517603 Spectrum Analyzer, .. . .... $2,250.00 

20 Hz-5 MHz, wltracking gen. ,display 

DISTOROON ANAL'YZERS 
HP334A Distortion Analyzer, 5Hz-600kHz, -00 dB, auto nulling ......... $550.00 
HP339A Distortion Analyzer, built-in low distortion osc .... .. ... .. ......... $2,400.00 
TEK DA4084 Programmable ... ...... . ... .. .. .. . .... ... . . . ............. $1,500.00 

Distortion Analyzer, 0.0025% THO, wlframe 

RMS VOLTMETERS 
FLUKE 8920A True RMSVoltmeter, 180 uV-700V, 10 Hz-20 MHz ...... $700.00 
HP3400ARMSVoltmeter, 10Hz-10MHz ..... ... ....... ...... .. ...... .. .......... . $250.00 
HP400FLACVoltmeter, 100 uV-300Vf.s., 20 Hz-4 MHz ...... . ........ .... $200.00 

OSCILLATORS 
FLUKE6011ASynthesized Signal Gen., ....... ...... ...... .... .. ..... ... ........ $1,200.00 

10Hz-11MHz, 10Hz res. 
HP204C Oscillator, 5 Hz-1.2 MHz, 5 VRMS .......... ...... ....... $150.00 
HP2040 Oscillator, 5 Hz-1 .2 MHz, 5 VRMS, 80 dB step attenuator .... . $200.00 
HP2091'. Sine/Square Wave Generator, 4 Hz-2 MHz, 5 VRMS max . ... . $225.00 
HP4204ASynthesizer, 10Hz-1 MHz, 1 mV-30V/6000hms ........... ... $350.00 
HP652ATestOscillator, 10Hz-10MHz ........ ..................................... $300.00 
ROCKLAND5100Synthesizer, 1 mHz-1 .999999999MHz ..... ... .... ....... $400.00 

FILTERS, MISCELLANEOUS 
KROHN-HITE 3202 Dual High-Pass/LON-Pass Filter, ... ... ... ...... ... . .. ... $600.00 

20 Hz-2 MHz, 24 dB/oct 
KROHN-HITE 3342 Dual HPILP Filter, 0.001 ....... . . ...... $1,100.00 

Hz-99.9 kHz, 48 dB/octave 
KROHN-HITE 3343 Dual HP/LP Filter, . .... ... ..... .. .. .. ... ... . . ..... $950.00 

0.01 Hz-99.9 kHz, 48 dB/octave 
PAR. 189 Filter/Amplifier, 0.1 Hz-110 kHz, variable Q &gain ........... . $400.00 
TEK AM502 Differential Amplifier, 0.1 Hz-1 MHz, TM500 series . . .. .... $575.00 

RF & MICROWAVE 

SPECTRUM ANALVZERS 
HP11970AWR28HanmonicMixer,26.5-40GHz .......... .. ... $1,100.00 
HP11970UWR19HarmonicMixer, 40-&lGHz ....... ... ...................... $1,400.00 
HP5371AModulation Domain Analyzer, 125 mHz-500 MHz ............ $5.l~O.OO 
HP8406ACornbGenerator, 1/101100MHzincrements, toSGHz ........ ~50.00 
HP8443A Tracking Generator, 0.1-110 MHz, LED display .... ... ............ $700.00 
HP8444A Tracking Generator, 0.1-1300 MHz, for 8554B ......... ........ .. .. $800.00 
HP8444A-059TrackingGenerator, .... ......... ... ...... .. ........... . ..... $1,500.00 

0.5-1500 MHz, for 8554,B568,etc. 
HP8445BPreselector, 1.8-18.0GHz, forHP8555A ........ ..... ....... ....... $800.00 
HP8552BIFSection .. ............ ........ .. .. ...... .. .... ...... ...... .. ........... .. .. . $750.00 
HP8553BRFSection, 1 kHz-110MHz ........ .. .. .. .. .. $500.00 
HP8554BRF Section, 0.1-1250MHz .. .. ...... ......... .... .. .. ... ... $800.00 
HP8554B/8552B/141T Spectrum Analyzer, ......... . $2,000.00 

100kHz-1250MHz, 100Hz resolution 
HP8555A RF Sectiion, 0.01-18 GHz ...... .. ...... ....... . 
HP8555A/8552B/141T Spectrum Analyzer System, 

10MHz-18GHz, 100Hz res. 
HP8558B/181TRSpectrumAnalyzer, .... .. ....... ... .. .. 

·0.1-1500MHz, 1kHz res., w/display 

...... $950.00 
. .. $2,250.00 

.... $2,250.00 

HP855SA/181TRSpectrumAnalyzer, 0.01-21 GHz, .... $4,500.00 
1 kHz res., w/display 

TEK 494P Spectrum Analyzer, ....... ... .... ............. .. ................ ... .. .. ... $13,000.00 
1 kHz res., w/display 

TEK 496P Spectrum Analyzer, 1 kHz-1 .8 GHz, 30Hz res., GPIB ... . $5,500.00 
TEK 7L 1417603 Spectrum Analyzer, $3,200.00 

10 kHz-1 .8 GHz, 30Hz res. ,w/display 
TEK 7L 1817603 Spectrum Analyzer, .. .. ........ .................. .. 

1.5-18.0 GHz, 30Hz res., w/display 
TEK TR503 Tracking Generator, 0.1-1800MHz, for 492/4/516 

....... $3,400.00 

... $1,750.00 

NETWORK ANAL 'YZERS 
HP116658Modulator, 0.15-18.0GHz, for use with 875516/7 ....... . $375.00 
HP8405AVectorVoltmeter, 1-1000MHz ....... ..... ............. .................. $700.00 
HP8407A/8412A/8601A Nelv.ori<Analyzer, .. ....... .... ....... . .. ........ .... $1,250.00 

100 kHz-110MHz, with sweep generator 
HP85020A Directional Bridge, 0.01-4.3 GHz, N(f), for 8755/6/7 . ... $750.00 
HP85021A Directional Bridge, 0.01-18.0 G Hz, .. .. . $1 ,200.00 

APC7, for87551617 
HP85050DAPC7CalibrationKit, for8510series .. .. .. ...... .. .. $1,100.00 
HP8755C/11666A-02/181TScalarNetworkAn. wldir. bridge, .... $1,750.00 

10MHz-18GHz& frame 
HP8755A Scalar Networl< Analyzer .... .. .. .. . $3,000.00 
NARDA 7!XlCW720217206MicrONaveMultimeterSystem . . $1,950.00 

scalar analysis 0.1-18GHz 
W1LTRON 56Q'3x-7S50 Scalar Network Analyzer, . 

w/3 detectors, 0.01-18.5 GHz 
WlLTRON 5601560-981<50 Scalar Network ........ 

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

.. ... $2,950.00 
Analyzer, wNSWRAutotester0.01-40GHz 

WlLTRON 6401GSOIE(2)17850(2) Networi<An., ...... .... .... .. ....... . $1,675.00 
w/1-1500 MHz source, (2) log amp, (2) del. 

SIGNAL GENERATORS 
BOONTON 1020 Synthesized Signal Gen., 0.15-540 MHz, GPIB .. .. $1,850.00 

BOONTON 102C Signal Generator, 0.45-520MHz,AM, FM .... ......... . $850.00 
COMSTRON F$-2000-4 Synthesizer, 10 MHz-4 GHz, ..... ............ $15,000.00 

1 uS speed, -140 dBc noise 
FLUKE 6060A-488 Synth. Signal Gen., 100 kHz-1040 MHz, .... .. ..... $3,500.00 

100Hz res., GPIB 
FLUKE 6060AIAN Synthesized Signal Gen., .. .......... .. ...... ... .. .. $2,000.00 

10 kHz-520 MHz, 10Hz res,GPIB 
GIGATRONICS875186LevelledMultiplier,.. ...... ...... ....... $8,000.00 

26.5-40.0 & 50.0-75.0 GHz outputs 
HP851~FrequencyMult., ..... .. ............ .. .. ......... ...... .. $4,250.00 

10-15 GHz in /50-75 GHz out >0 dBm 
HP8656ASynthesizedSignal Gen., .. .. 

0.1-990MHz, 100Hz res., HPIB 
$3,250.00 

HP86601ARFP1ug~n. 10kHz-110MHz, for8660series ... .. .... .. .. $650.00 
HP8660C/866028/866338 Synthesized Signal Generator, ...... $2,750.00 

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

1-2600MHz, phase mod. to 10MHz 
HP8583B 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/20kHz phase noise 
WI LTRON 67 42A Synthesizer/SNeep Generator, 

18.0-26.5 & 26.5-40.0 GHz 

SWEEP GENERATORS 

....... $9,000.00 

EJPg2&-opt9201 SNeepGen.,1.0-18.6GHz, .. ............................... $4,000.00 
step atten.,PONBr sweep, GPIB 

HP8350A/862908-H08 Programmable ........................................... $5,500.00 
SHeep System, 2.0-22.0 GHz, +4 dBm M'd 

HP8601A Generator/SNeeper, 0.1-110 MHz, +20 dBm levelled ...... ... $500.00 
HP8620C Sweep Oscillator Frame .. $550.00 
HP8620C-011 SHeep Oscillator Frame, HPIB programmable .... .. ...... $675.00 
HP86210A RF Plug-In, 3-350 MHz, + 13 dBm levelled $450.00 
HP86222A-002 RF Plug-in, 10-2400 MHz, 70 dB step attenuator .. $1,750.00 
HP862228-002RFPiug-ln, 10-2400MHz, .. .... .. ..... $1,950.00 

c~s~lmarl<e~.0-70dBatten 

HP86240B RF Plug-in, 2.0-8.4 GHz, +13 dBm levelled .... .. ....... ...... $1,000.00 
HP86240C RF Plug-in, 3.6-8.6 GHz, +16 dBm levelled .. .............. ... $1,200.00 
HP86241A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled .... .. ........ .... $500.00 
HP86242D-004,008 RF Plug-In, 5.~9.0 GHz, + 10 dBm levelled .. .. ... $500.00 
HP86260ARF Plug-in, 12.0-18.0GHz, +10dBm unlevelled . $1,000.00 
HP86290ARFPiug-in, 2.0.18.0GHz, +7 dBm levelled . $1,750.00 
HP86290B RF Plug-In, 2.0-18.6 GHz, + 10 dBm levelled . . ..... $2_:000.00 
WAVETEK 1067 SNeepGenerator, .. .... .. .. ........ ~500.00 

1-400MHz, +10d8m, 75ohms 
WAVETEK20015v.eepGen., ............ ... .. ...... .. .. ......... ... .... . $850.00 

1-1400MHz in 3bands, +10d8m levelled 
WAVETEK20025v.eepGen., ..... .. ............. .. ... ... $1,500.00 

1-2500MHz in 4bands, +10d8m levelled 
WAVETEK 954 SignaVSNeep Generator, .... 

3. 7-7.6 GHz, + 7 dBm unlevelled 
... .. .. $2,000.00 

WAVETEK 962 5v.eep Generator, . .. .......... .. ... .. 
1.0-4.0GHz, marl<e~. +12 dBm unMd 

WAVETEKIMARCONI8910 Programmable . 

.. .. .. $2,500.00 

$5,500.00 
SNeepGenerator, 2-20GHz, +10dBm, GPIB 

POWER METERS 
BOONTON 428/41-4EAnalog PONerMeter, ...... .. .. $650.00 

with1 MHz-18GHzsensor 
BOONTON 428/42A-S3Analog Power Meter, ........... .. ... $375.00 

with 1 MHz-8.4GHz N(f) sensor 
GENERAL MICROWI\VE 476/4240A PONer ... . ................. $375.00 

Meter& Sensor, 0.01-18GHz, -35to +10dBm 
HP11683ARangeCalibrator, forHP43516/7/8 .. .. .. .. .... .. .. .... ...... .. .. ...... $750.00 
HP432A/478APONerMeter, 0.01 -10GHz, -20dBmto+10dBmf.s .. .. $375.00 
HP432A/84788 PONerMeter, 0.01-18GHz, -20to+10d8mf.s .... .. ..... $500.00 
HP432CAutoranging Digital Power Meter, 10 uW-10 mWf.s . .. .. .. .. ..... $425.00 
HP435A/8481APONerMeter, 10MHz-18GHz, -30to+20dBm .. .... $1,000.00 
HP435A/8482APowerMeter,0.1-4200MHz, -30to+20dBm .. _ $1,000.00 
HP435A/8482H PONerMeter, 0.1-4200MHz, -15to+34dBm ....... $1,150.00 
HP435A/8484APONerMeter, 10MHz-18GHz, -70to-20d8m . $~~.00 
HPK486AWR42ThermistorMount 18.0-26.5GHz, ..... ~.00 

for 432 series 
HPQ8486APowerSensor, 33.0-50.0GHz, WR22waveguide .... s .. ~~~-.0000 HPR486A WR28 Thermistor Mount, 26.5-40.0GHz, .. ~ 

for 432 series 
WAVETEK 1034APortableAnalog PONerMeter, 1 MHz-18GHz .... ... $375.00 

RF MILLNOLTMETERS 
MILLNAC MV-723BBRS RF Millivoltmeter, .. .. ... .. $375.00 

10kHz-1 .2GHz, 1 mV-30V 
RACAL9303 TRMS Level Meter, ....... 

10kHz-2GHz, -77to+23dBm, GPIB 
............. ......... .... ...... ..... . $875.00 

AMPLIFIERS, MISCELLANEOUS 
AIL TECH 7616NoiseSource, 1.0-12.4GHz, N(m), 15dBENR .......... $375.C.l 
AIL TECH 7618E Noise Source, ... ...... .................... .. . ......... $675.00 

10MHz-18GHz, SMA(m), 15dBENR 
BOONTON82ADFM/AMModulationMeter, 10-1300MHz ............. $1,000.00 
ENI240LAmplifier, 50 dB, 20kHz-10MHz, 40Watts ...................... $~.00 
EN1600LAmpiWier,24dB, 0.8-1020MHz, 150mW .. .......................... .00 
ENIA150Amplifer, 55dB, 0.3-35.0MHz, 150Watts.. . .. .... $2,000.00 
ENIA300Amplifer, 55dB,0.3-35.0MHz, 300Watts .. .. .... $3.l500.00 
HP3468 NorseSource, 0.01-18.0GHz, ........ .. ~950.00 

15dBENR,APC3.5(m) 
HP8447F-H64 Dual Amp., g kHz-50 MHz/28 dBG 

& 0.1-1300MHz/25dBG 
LOGIMETRICSA300/l1WT AmpiWier, 20Watts, 

1.0-2.0 GHz, gain >30 dB 
M.PD. LAB2-1020-2AAmplifier, 34dB, 1.0-2.0GHz, 2Watts .. 
M.PO. LAB2·110-1EAmplifier, 30dB, 100-1000MHz, 1 Watt 
M.PD. LAB2-714-3AAmp~fier, 34dB, 0.7-1 .4GHz, 3Watts . 
MICROWAVE SEMI. CORP MC5112Noise Source, 

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

Write In 214 on Reader Service Card. 

$1,100.00 

$2,200.00 

. $~000.00 

..... ~700.00 

:.::: .. S.~:= 

COAXIAL & WAVEGUIDE 
ANZACMDC-171 Mixer, RFIL0=4-18GHz, ... . $135.00 

LO +7d8m, IF=DC-4GHz, SMA 
GR874-ULConstantlmpedance .. ........................ ... .. .. .. $450.00 

Trombone Line, 0-44 em, DC-2 GHz 
GR 900-LB Precision Slotted Line, 0.3-8.5 GHz, 50 Ohms 0.1% tol. .. .. $450.00 
GR 900-0 GR900 14mm lnterseriesAdapters .. .... .. ....................... $125.00 
HP11590A-001 Bias Network, 1-18GHz, APC7 .. ........... .. .. ....... ......... $400.00 
HP11691DDirectionaiCoupler, 22dB, 2-18GHz ........... .. ..... .. ... .. ... .. $500.00 
HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz .. $900.00 
HP33330D Detector, 0.01-33.0 GHz, APC3. 5(m)/SMC(f) .. $275.00 
HP7640 Dual Directional Coupler, 20 dB, 215-450 MHz .. ....... ... $150.00 
HP767DDuaiDirectionaiCoupler, 20dB, 1.9-4.1 GHz .......... .. ........... $150.00 
HP7780-011 Dual Directional Coupler, 20 dB, 100-2000 MHz .. .... $400.00 
HP779D Directional Coupler, 20 dB, 1. 7-12.4 GHz ........... . $375.00 
HP8472AC~s~l Detector, 10MHz-18GHz, neg. pol., SMA(m) .. .. .. .. $150.00 
HP8495S.001 StepAttenuator, 0-70d8, DC-18.0GHz, N(f/f) .. $400.00 
HP8497K-004 Programmable Attenuator, .... .. .. . .. .............. .... .... $600.00 

0.90 dB, DC-26.5 GHz, APC3.5 
HP911C Coaxial Sliding Load, 2.0-26.5GHz, APC3.5 .... ... ..... ......... $450.00 
HPK532AWR42Frequency Meter, 18.0-26.5GHz ..... ... ........... $500.00 
HPK752A WR42 Directional Coupler, 3 dB, 18.0-26.5 GHz .... .. $425.00 
HPK752CWR42Directiona1Coupler, 10dB, 18.0-26.5GHz .... .... .. $425.00 
HPK752D WR42 Directional Coupler, 20 dB, 18.0-26.5 GHz .. .. $425.00 
HPQ532A WR22 Frequency Meter, 33.0-50.0 GHz ... ... . $~~.00 
HPR532AWR28FrequencyMeter, 26.5-40.0GHz .. .. .. ~.00 
KRYTAR202020016 Directional Det. , 2-20 GHz, ..... $200.00 

SMA(f/m)/SMC(f), 10 uV/uW 
MITEQAMP-1269Amplifier, 30dB9ain, 700-1200MHz, .... $175.00 

1 Watt. 2lfl/ 500mA 
NARDA2629620dBAitenuator, 150Watts, DC-1 GHz, N(flf) .. .. .. $200.00 
NARDA 3000-SERIES Directional Couple~ .. .. .... .... .. .......... . .... $150.00 
NARDA 3090-SERIES Precision High Directivity Couple~ ................. $225.00 
NARDA3752 Direct Reading Phase .. .. . ..... .. .. .. .. ... .. .. .... ....... $1,250.00 

Shifter, 1-SGHz, 180deg./GHz 
NARDA 4000-SERIESSMAMiniature Directional Couplers .. .... ............ $75.00 
NARDA 4203-6 Directional Coupler, 6 dB, 2-18 GHz, SMA(f/f/f) .. .. .. ... $225.00 
NARDA 5070-SERIES Precision Reflectometer Couple~ .... ... ... ... ... .. . $300.00 
NARDA 765-20 20 dB Attenuator, 50 Watts, DC-5 GHz, N(mlf) ........ .. $125.00 
NARDA 792FFVariableAttenuator, 0-20dB, 2.0-12.4 GHz ..... $375.00 
PASSIVEMW. RHG-1003WR281solator, ... ................. ........ . .... $250.00 

20dB, 26.5-40.0GHz, loss<1 dB 
RLCA\1-70124-R Level SetAitenuator, 0-20dB, 

7.0-12.4GHz, SMA(f/f) 
TRANSCO 9D31 800 cavity Backed Spiral Antema, . 

0.5-18.0GHz, SMA(f) 

... ..... $75.00 

. $150.00 

TRG 8510 WR22 Precision Rotary VaneAiten., .... .. ... .. ..... .. ........ $1,000.00 
0-50 dB, 50-75 GHz 

TRG 8551 WR22 Frequency Meter, 33.0-50.0 GHz . .. ........ . $550.00 
TRGV510WR15Precision RotaryVaneAtten., ......... .. ..... $1,000.00 

0-50 dB, 50-75 GHz 
TRGV551 WR15FrequencyMeter, 50.0-75.0GHz .. ... .... ............ ...... . $600.00 
WEINSCHEL 1515 Power Divider, DC-18 GHz, SMA(flflf) .. .. . . ... $125.00 
WEINSCHEL 1579Power0ivider, DC-26.5GHz, .... .... $275.00 

APC3.5(flf/f) •NEW 
WBNSCHEL3200-1 ProgrammableStepAiten., .... .. .. . $200.00 

0-127 dB, DC-2 GHz, SMA •NEW 
WlLTRON 87ASOV9NR Bridge, .. ...... .... .... .... ...... ...... .. . ........ . $950.00 

2-18GHz, 35dBdir., APC7testport 
W1L TRON 97SF50-1 Directional Bridge, 

10 MHz-18 GHz, SMA(!), 38 dB dir. 
... ............ .. .. $1,500.00 

LOGIC 
HP5004ASignatureAnalyzer .... .... ........ .. .... .... .. .. .... $150.00 
HP5005A Signature Multi meter ... .. ............ ........... ............................ $350.00 
HP50058 Signature Multimeter, TTUCMOSIECL. HPIB .... . .. $750.00 
HP817M-002 Logic Pattern Generator, . .. .. .. .... .. .... .. .. .... .. .. .... .. .... $1,400.00 

2 MB/s, address driver option 
TEK 124CV(2x)D2 Logic Analyzer, w/(36) 50 MHz channels .. ... ........ $1,500.00 

COMMUNICATIONS 
HP28687A LAN Wire Testlnstrument, for 25 pair cable .. .. ..... $750.00 
HP3551A Transmission Test Set .. .... . .... ...... .. ... .. ....... . $750.00 
HP4935A Transmission Test Set. 20Hz-110kHz ................... $1,675.00 
HP59401AHPIBBusAnalyzer . .. ......... .. ................. $700.00 
TEK 1410R-opt.04 NTSC Test Signal Gen. w/ 
SPG2,TSG1,TSP1,TSG3,TSG5,TSG6. .. .... $2,750.00 
TEK1411R-opt.04FII'U. TestGen . ................ .. ..... . ............ .. ............ . $2,750.00 

wiSPG12,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 Monitor, NTSC & PAL $1,850.00 
TEK 521A PAL Vectorscope ... ..... .... .. ........................................... $1,500.00 

MISCELLANEOUS 
FLUKE219ClA/230CW1120A 1~han. Scanning ..... .. ............ .. .......... . $875.00 

Thermometer, types J,K, T,R,C, GPIB 
FLUKE 2190A/Y2003/Y2001 Temperature Calibration System .. ... $950.00 
HP59307A HPIB VHF SNitch .... .. .. .... ..... ..................... .... ........... ... .... .. $200.00 
HP7090A Measurement System Plotter •• NEW I UNUSED •• .... .. $3,000.00 
PAR. 5205-94,95,96,98 Lock-In Amp, .. ..... ..... .. .. ... .. ..... ............. .... . $2,750.00 

20 Hz-20 kHz, int osc., linnog, GPIB 
PAR. 5206Two-PhaseLock-lnAmplifier, 2Hz-200kHz $3 000 00 
TEKTM50065000-series6-slotProgrammablePowerModule ... :: .. .. $600:00 
TEK TM503 50Cl-5eries 3-slot PONer Module ............................... ...... $175.00 
TEK TM504 50Cl-5eries 4-slot PONer Module .. .... .. ............ $175.00 
TEK TM506 50Cl-5eries 6-slot PONerModule .. .. ........ ......... .. $250.00 
TEK TM515 500-series 5-slot Traveller PONerModule .. .. .. .... ..... ..... $275.00 
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I-IF\.-. E 13® 
Instruments 

30MHZ scopes 
NeW 
or loW budgets 

f Made in Germany 

Analog Oscilloscope HM303 
2 Channel DC-30MHz, sensitivity 1mV- 20V/div. 
Timebase 0.2s-1 Ons/div., triggering 0-1 OOMHz 
Component Tester, Probe calibrator 1 kHz/1 MHz 
Overscan indicator, switch. power supply 90-260V 

Analog/Digital-Oscilloscope HM305 
2 Channel DC-30M Hz, sensitivity 1 mV- 20V/div. 
Timebase 0.2s-10ns/div., triggering 0-100MHz 
Component Tester, Probe-Calibrator 1 kHz/1 MHz 

Sampling rate 2x40MS/s, Memory 2x2048x8bit 
Refresh, single and roll mode, Pre-Trigger 50% 

50 and 100MHz sine wave 
with alternate triggering 

Stored Video Signals 
(HM305 only) 

••• you should know more about them. 
call toll-free at: 800.247.1241 

..... A 1'1 E 1:3 1939 Plaza Real 266 East Meadow Ave. 
Inc. Oceanside, CA 92056 EastMeadow,NY11554 

tit (619) 630·4080 tit (516) 794-4080 
~ (619) 630-6507 I@J (516) 794·1855 

Write In 78 on Reader Service Card. 

PS -2A SERIES 
POR'Il\BLE SPECTRUM ANALYZERS 
Hiill PERFORMAM:E AND EASY OPERATI>N 

PRICE AT $1895 

• 0.1 - 10001\o'Hz range in one IICIWI,( 0- 100f.'Hl in 11 llllectallle spen widths } 
• Measurable Range -108 dBm to + 20 d8rn 

-118 dBm to + 20 dBm t optional PS-2A Special l 
• 5 resolution bendwldlhs I 10 KHz • 1 Wtz l 
• 50dB input - In 10dB steps 
e 2 I 10 dB LOG scale clspley IM1h '-aloe clpper 

• 10 Turns tu1ing 
e EUit • In AM I FM darnocUatlon IM1h apeaker 
• Ds;tal controlled center frequMlcy clspley 

e Traclcing generator ( oplionel PS-2A TG-01 } 
• 3 WlfV po- 80tKeS I optional + 12 VDC battery l 
e Con..,act liz& ( 10.3"W X 4.0"H X 12.3"0 },litrt ~ ( approx. 10 lbs} 

Fbr spec sheet contact : 

\". TE( II I n ... t rumPnt-•. Im·. 171 Burn" .\H•.I .od i. :\1.1 076lt 

'1(•1 'l 0 I :; I 1; 7 1; :1:; Fax 'l 0 I :; 1 1; 7 f;:; I 

Write In 71 on Reader Service Card. 

VIDEO- AUDIO Modulator for 
switchable FM/ AM Audio 

Application for: 
CATV -Modulator.ComDuter.TV-Transmitter. 
Video- Generator. Video security systems etc. 

AUDIO input for 
AM mod 

AUDIO/VIDEO Modulator please fax 
XX 5670 
SMD small outline for samples 

Audio input 
for FM mod . 

tune o ... 28V 

PICOTRONIC communication 
Zollamtstr.48 . 
67663 Kaiserslautern 

GERMANY 

FAX++ 49 631 29579 
BBS ++ 49 631 21048 
Tel ++ 49 631 29187 

I #80 TEST EQUIPMENT cont. 

TEKTRONIX PLUG-INS: FG 501A audio to 
1 MHz function generator $265. AA501 
DISTORTION ANALYZER $1,250. DA 
4084 distortion analyzer (like AA 5001) 
$1,250. AM 503 & A6302 current probe & 
amplifier (to 5A/div; DC to 50MHz) $890. 
OM 502A auto-ranging multimeter $215. 
PG 508 50MHz pulse generator (variable 
rise, fall times) $325. PS 503A power 
supply $250. TR 503 .1-1800MHz tracking 
generator $1,400. 5D10 Waveform digitiz­
er with readout, for 5000-series $475. 
Excellent condition! With warranty. Many 
others available; mainframes available. 
Pepper Systems, 214·353-0257. 

PORTABLE SCOPE Tek 465B/DM44 
(100MHz) $635. Tek 475 (200MHz) $595. 
Tek 475 (200MHz) $595. Tek 475/DM44 
(200MHz) $660. Tek 475A (250MHz) $695. 
Tek475AIDM44 (250MHz) $760. Tek 485 
(350MHz) $790. HP 1727A (275MHz stor­
age) $925. Tek 466 (100MHz storage) 
$850. Tek 2230 (100MHz digital storage); 
Tek 2465 & 2465DVS (300MHz) call. All 
with Bright CRT's excellent condition, 
warranty. Pepper Systems, 214-353-0257. 

TEK 1410/SPG3/TSG2/TSG3 NTSC TV 
signal generator, like new $950. Tek 146 
NTSC signal generator $500. Wavetek 
1062 RF signal generator, new, $475. HP 
355D/01 attenuator, new, $75. Wavetek 
1084 microwave signal generator $400. 
Marconi TF2300A modulation meter 
$250. Naptech, 707-928·1961. 

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. 
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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. 

SALE/HEWLETT PACKARD HP 5300/ 
5306A Multimeter counter $125. 3406A 
Broad Band voltmeter $250. 8080A Pulse 
Generator System, includes following in­
serts: 8091A, 8092A, 3 ea 8093A to 1GHz 
$375/bo. 331A, $95, 332A $185. 334A $400. 
Freq. synthesizer 3320B opt 002, 007, 
$350/bo. Psitech Plus, 707-745-4804, FAX 
707-747-5277. 

NI·CD BATTERY analyzers: charge, dis­
charge, cycle and test. PC controlled 
using serial port and DOS software. $289. 
PO Box 672, London, ON N6A 4Y4. 
Lamantia Products, 519-472-5566, FAX 
519-4 72-1702. 

BIOMEDICAL TEST EQUIPMENT, new 
and used. Test defibs, centrifuges, esu, 
IV-pumps and many others. Great deals 
in all units. Thousands of medical elec­
tronic and mechanical parts also availa­
ble. Call or fax requests today: JM Bara­
gano Biomedical 809-722-4007, FAX 809· 
722-4491. 

LIEBERT PORTABLE power line dis· 
turbance monitor, Model 3600A, 1 or 3 
phase with built in printer, & RS232 
fully programmable compact, 12" x 
18" x 7" $650. HP 54110D 1GHz, color 
digital scope, bright CRT, only $3,200. 
Call Harry, 516·385·9452, FAX 516·424· 
6575. 

POWER SUPPLIES Hewlett Packard DC 
Metered Lab supply 6101A, 6203A, $100 
ea. Dual Range 6206B $175 ea w/manual. 
6289A $185. POWER DESIGN 2005A Pre­
cision Power Source 0-20V, 500mA. CV/ 
CC $200., Mod. 2015 0-20V 1.5A. $300. 
Mod. TW 4005 40V, 500 mADual CV/CC 
$250. Volume discounts. Psitech Plus, 
707-745-4804, FAX 707-747-5277. 

HP 54110D digitizing 1GHz logic trigger­
ing oscilloscope, $20,000 new, $7,500 
w/probes + 90 day guarantee. 1-800-435-
1516. Tech-Systems. 

SIGNAL GENERATOR, HP 608 equiva· 
lent, (TS 510 A/U), 10-420 MHz, with 
transit case, operating manual, sold "as­
is," tested for output only, $85 ea. FOB. 
Kemner Enterprises, 17 Lightcap Rd., 
Pottstown, PA 19464. 610-495-5367 lv. 
messages. Looking for other good deals? 
Get on mailing list, $2, cash OK, deduct 
1st order .. SASE. 

WAVETEK 288 20MHz Synthesized fun­
tion generator $1,500 and HP 3320A 
13MHz Synthesizer $350. Call, 215-332-
0318. After 7pm, Frank . 

HP 54111 D 500MHz logic triggering oscil­
loscope/gigosample/second digitizing 
scope system w/probes $27,000 new. 
$8,500. 1-800-435-1516, Tech-Systems. 

WANTED: LATE model test equipment & 
manuals. Naptech buys & sells test 
equipment by HP, Tektronix, etc. Wanted: 
Tek 2200 and 2400 series, H P 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. 

HP SALE: HP 1741A storage scope $350; 
HP 9826A Technical computer $400; HP 
983GA Technical computer $500; HP 
8620C Sweep oscillator $350; HP 86290A 
RF 2-18GHz $1,250. Call Dennis at GPTE 
Surplus, 408-749·9805, FAX 408-749-9806. 

SWEEP GENERATOR Krohn-Hite-2000, 
$270. Dexis, 612-944-7670. 
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Substantial SAVING$ 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. FQTRQNIC 
Full line of Oscilloscopes, Video & Audio Test Equipment, 

Power Supplies, Meters, Probes and Accessories. CORPORATION 

1 
P.O. BOX 708 

[Z] (8.~) FMexiiC.O.O.I TOLL flEE .ft.METER ~~r;;:7> ~5-~~!5 
Write In 79 on Reader Service Card. 

FLUKE: 720A Voltage Divider Standard, 
332B DC Calibrator, 382A Current/Volt 
Source, C41 Shunt Standards Kit (12 
$1,000 shunts, 1 0Ma-20Amp), A55-3V 
Thermal Converter, 1780A lnfoTouch In· 
telligent Screen with Digitek 6610P Prin· 
ter. HP 745A/746A AC Standard, 59501 
Isolated D/A PwrSup Programmer. 2801 
Digital Thermometer w/4 quartz probes. 
Holt 250 HiAmp AC Calibrator, Julie 
Research DCS105C Current Source 
1.2MA·12Amp full scale with 7 digit reso­
lution. ESI 1010-10K resistance transfer 
standard. Keithley 242A 300-3000VDC 
source. GR 1238 Detector. And more DC 
to GHz. 817-370-2575, after 6 and week­
ends. 

TEST EQUIPMENT sale: Quantech 
304TDL Wave ana $300, Quantech 2415 
VF Transponder, $200, Tektronix DC501, 
$200; DC502, $300; DC503 $300; DM502 
$150; FG501 $350, FG502 $300, Ct-5 High 
Current Transformer $300; Tek T912 
10MHz Dual Channel Storage $250; Tek 
TM506 $250, Triplett 60na VM $60; Wave­
tek 2001A sweep gen 1-1400MHz $950; 
Boonton 72bd LED capacitance meter 
0-2000pF. $300. A-Comm Electronics, 
7198 S. Quince St., Englewood, CO 
80112. 303-290-8012. FAX 303-290-8133. 

CESIUM & Rubidium Standards avail­
able. Calibrated and guaranteed. Compe­
titive prices, please inquire. Repairs also 
performed. Corby Dawson 805-736-0288. 

HP 415E NEW IN BOX, late model with 
option -001 (BATTERY OPERATION) 
$395, HP 11679A 25FT. Extension Cables 
for HP 8755, 8756 or 8757 Series, NEW IN 
BOX, $50, List Price $130. HP 7550A High 
Speed Plotter $395, Tek P6046 FET Probe 
$595 Complete w/all accessories. Weller 
TC202 Soldering Stations $40 each. 
LOOK FOR OUR DISPLAY AD IN THIS 
ISSUE. Call TEST EQUIPMENT SALES 
603-434-2544. 

SALE! TEST equipment. HP 1740A, $500; 
HP 3466A, $350; HP 3311A, $225; TEK 
R7063, $250; 6 month warranty. Call 
Richard at Metric 1-800-432-3424. 

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. 

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. 

WANTED RUBIDIUM and Cesium stan­
dards "dead or alive." Some modules 
and subassemblies also wanted. Corby 
Dawson 805-736-0288. 

FLUKE 1/2 PRICE SALE. New Counters; 
1900A $217, 1910A $305, 1910A-Q1 $334, 
1911A $362. Used DMMs 8050A-01 $175, 
8800AF $332. Old chart recorders cheap. 
509-878-1292 5-11pm pacific. 

HP 5383A $250. Gary, 408-385-0301. 

TEK 222 portable oscilloscope 10MHz 
$875. Dexis, 612-944-7670. 

HP 141T W/8552B, 8553A $950; 8554B 
$750; 8555A $950; TEK 2225 new in box 
$725; TEK 485 $650, TEK7000 series 
packages starting at $350 $200; HP 334A 
$375, Motorola 1201A 1GHz sig gen $950, 
HP 8654B $600, HP 8754A network ana­
lyzer $3,500. All types of other gear call or 
fax us with your needs. BARTEK ELEC­
TRONICS, CHARLOTTE, NC. 1·800-960-
8378, 704-588-5991 FAX 24HR. NOW AC· 
CEPTING VISA AND MASTERCARD. 

! CABLE T.V. EQUIPMENT 

ORDERS 
1-800 ... 38 

C L L: 
-4586 

• All Equipment New 
• Converters & Descramblers 

• 30 Day Money Back Guarantee 
• 6 Month Warranty 

• Visa, MC, C.O.D. Welcome 

KDE ELECTRONICS, INC. 
P.O. Box 1494 

Addison. n, 60101 
Info. 708-819-928 
Fax 70S-889M3 
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HEY!! .••. CALL US HERE AT ACME BARGAIN TEST BOARD COMPANY, 
WE'LL BE HERE JUST WNG ENOUGH TO TAKE YOUR MONEY .•.. 

.L\Cl\,IE SERVICE 
DEP,\RT!\;IENT AND WHEN YOU NEED TECH. SUPPORT OR SOFI'WARE 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 
COMPETITION 

A ClAIM TO GIVE THE LOWESI' PRICE CAN BE A VERY DECEIVING 
STATEMENT, AND WHEN UNWELCOME CHANGES TAKE PlACE. •••• _. 
COUNT ON VISUAL COMMUNICATIONS FOR THE SOLUTION. 

ANYONE IMPL YINQ THEFT OF SERVICE 
IN ANYWAY SHAPE OR FORM, DO US 
AND YOURSELF A FAVOR DON'T 
BOTHER CALUNG US. 
'AND YES WE DO MEAN YOU' 

RI~~.,IV'Ii.l,_~_,l THESE PRODUCTS ARE FOR 
QCJALJRED BENCH TECHNICIANS. _;.;t-lliiioo---------------------' FORDIAONOS71C PURPOSES ONLY JERROLDCOMPATIBLE* 1 PC - 10 PC PEBtoow NQNY. AALFS 

DON'T GAMBLE 

INTRODUCING 

OR YOU'LL END 
UP BEHIND THE 

"RE·SPAWN MODE" 

··q:£9{~ ~~~:::::; 
~-··••••••••••~ =~~~~~=~~~N 

GENESIS: IS THE LATEST JERROLD AND PIONEER 
COMPATIBLE DIAGNOSTIC TRANSMITTERS. J2fll:SXXX 19.95 - 16.95 

(JYKjf) STAR 7 QUICK .KIT 34.95- 29.95 
STAR 7 R/2V/5/CFT 1WIRE •••••.•..• 
MULTI MODE QUICK KIT 39.95 - 34.95 
STAR 7 R/2V/5 CFT 3 WIRE 29.95- 24.95 

SCIENTIFIC ATLANTA COMPATIBLE* NEW STATE OF THE ART DESIGN. ALLOWS FULL 
DIAGNOSTIC TEST MODE OF RAW CONVERTERS. 

GENESIS STANDARD 154.95-144.95 
GENESIS "RE-SPAWN" 199.95-189.95 

PIONEER COMPATIBLE* 1 PC -10 PC 
BA-51XX- BA-61XX _r:::::::r,34.95- 29.95 
BA-63XX- BA-67XX ~ 34.95- 29.95 

NEVER RESET E- 4 39.95 - 34.95 
111;~~~ STANDARD TRANSMIT 154.95 -144.95 IL MORPHING MODE 8300 199.95-189.95 

MULTI-MODE BOARD 39.95-34.95 
II'::=~ 

6300 p/0 WRITER •••• 
CLEARS E-2 THRU E-8 59.95 - 54.95 

S/A 8600 QUICK BOARD 
S/A 8590 QUICK BOARD 
S/A 8580 QUICK BOARD 
S/A 8570 QUICK BOARD 
S/A 8580 40 PIN PLUS + 
S/A 8570/90/8600 40PIN 
S/A 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 

-

JUST ARRIVED& LONGAWAITE •• 
THE PIQNEEB &190 WRITER II NEW 
CLEAR UP YOUR E·2 BLUES. 

PIO WRITER CLEARS E·2 THRU E-8. 
NOTE: THE ABOVE MENTIONED NAMES ARE ALL REGISTERED TRADEMARKS. ALL 
REFERENCES TO THE ABOVE MENTIONED EQUIPMENT IS FOR IDENTIFICATION PURPOSES 
ONLY. WE ARE IN NOWAY IMPLYING THAT ANY OF THE PR00UCTS IN THIS AD ARE 
ORIGINAL EQUIPMENT. VISUAL COMMUNICATIONS IS II NO WAY AFFILIATED WITH THE 
ABOVE IIENTIONED COMPANIES OR COAPORATIONSII 

WESTOCK .,_. 
A COMPLETE 

LINE OF 
SECURITY SCREW TOOLS 

TOCOM-S/A-JERROLD-ZENITH-PIONEER -· 
Write In 73 on Reader Service Card. 

O'SCOPE SALE: Tek 465M 100MHz, ex­
cellent condition, only $300. Call Baker 
Tech. Services, 305-923-0338, ask for Jon. 

METERS: HP 3455A 6-1/2 digit multi meter 
$550. Tek OM 501A 4-1/2 digit multimeter 
$250. Tek OM 502A auto-ranging multi­
meter $215. Pepper Systems, 214-353-
0257. 

WANTED: TWO Simpson 260-7pm new or 
used VOMs. Must be -7 series having 
both the relay overload protection and 
the mirrored scale options. D. Niemi, 
NMU Jacobetti Center, Marquette, Ml 
49855. 906-227-1520. 

TEST EQUIPMENT sale, Tek 465B-DM44 
$575, Tek 475-DM43 $600, Philips PM3234 
10MHz storage scope $99.95. Systron 
Donner 6250 timer/counter $45. Berkely 
Telonics marker generator, 7 markers 
1-500MHz new w/manual $300. HP 5335A 
universal counter with DVM and 1.3GHz 
opt. $650. HP 805A slotted line w/2 
carriages $100, Keithley 155 null detec­
tor-microvoltmeter 1uv-1KV $100. Hickok 
DP150A counter-digital mainframe $35. 
Wanted: Tek·Sony 305 for parts. EFXX 
Products Co. 818-709·5415 FAX 818-341· 
0520. Visa-M/C·Disc-Amex. Prices plus 
UPS. 

WANTED: TO buy: Standard capacitors 
and standard decades above 10 UF; 
Standard decades above 100 Megohm. 
Jeff, VCE. 209·268·3311 FAX 209·233-
3414. 
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GHz STUFF: HP P370C, P375A(2), G424A, 
H424A, P486A(6), M486A, X486A, 520, 
934A, X910A(3), X910B, X912A, P532A, 
J532A, P810B(3), X910B, X912A, P532A, 
J532A, P810B(3), X810B, 537A, 335, 393A, 
766A, 777D, 798C, 805A, 805C, 905A, 
907A, 5254A, 5254B, 8694B, 8733B, 
11507A, 11521A. Hadron 108. Narda Mi· 
croline 3073, 5074. Narda 779, 3093, 3094. 
Waveline/HP 606-20/X370D, 702-
20/P372D, 702-10/P372C(2), 770-20, 602-
?/X372C. New Coleman Microwave Two­
channel Tunable Filter modules 201600, 
201575(2), 501800(2). Logimetrics A100/X 
1 watt 7-12.4GHz, A300/U/opt6.7 10?watt 
12.6-18GHz. Military SP-2 1-3.2GHz Trans· 
ceiver. Empire Devices AC-105 Antenna 
Kit. Much more DC to GHz, such as 
Behlman 3 phase digital variable voltage 
and frequency 150-2000Hz 1030VA Power 
Supply. SASE for list & send yours. Art 
Klinger, 4601 Yellowleaf Dr., Fort Worth, 
TX 76133. 817-370-2575 after 6PM CST 
and weekends. 

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. 

AFFORDABLE HP power sensor repair! 
For example most HP 8481As 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. 

TEST EQUIPMENT, ETC: HP 214B high­
power pulse generator $1,650. HP 436AI 
022 power meter (HP-IB), cable 8481A 
sensor $1,450. HP 7580B 8-pen drafting 
plotter, sizes A·D $1,475. Fluke 540B 
thermal transfer standard $1,500. Tek 
1105 portable battery-operated inverter, 
for 465, 475 etc. scopes, and TM 500 
series mainframes $195. Tek 390AD dual­
channel waveform digitizer $600. HP 
6002A autoranging 200 watt power sup­
ply $750. HP 6227B 0-25V 0-2.0A dual 
tracking lab power supply $475. HP 
6443B 0·120V 0-2.5a power supply $450. 
Kikusui PLZ 300W electronic load $600. 
HP 8405A vector voltmeter $395. HP 
8015A 50MHz pulse generator $425. HP 
8016A 50MHz 9-channel ECL/TTL word 
generator $400. GR 1689 LCR meter 
$2,400. HP 59401A bus system analyzer 
for GPIB $675. BMI 4800 and Dranetz 626 
printing power line disturbance monitors 
· call. Excellent condition! All with war­
ranty. Pepper Systems, 214-353-0257. 

FREE LIST of Calibration and test equip­
ment. 10-day trial; 90 day Warranty. Ha­
milton Instruments: 619-439-1345. 

HEWLETT PACKARD 5245L counter, DC 
to 50MHz, $100. 5253B plug-in 50 to 
500MHz, $45. 10544 oscillator assembly, 
10MHz, $100. 1MHz oscillator assembly, 
$35. Readout cards with nixies, $15. 
Misc. parts, covers. Ed Matsuda, PO Box 
390613 San Diego, CA 92149. 619-479-
0225. 

OLDIES/GOODIES, HICKCOCK 1605M all 
probes & HF probe $85, DANA lab digital 
multimeters, 3800B & 3860A $85 ea. or 
$150 both. HEWLETT PACKARD 310A, 
Waver Analyzer $25. FLUKE 893A Differ­
ential Voltmeter $75, Mil by FLUKE ME 
202D/U $25 ME 260/U Multimeter with 
probes $20. GR 1390B noise generator 
$65. DATAPULSE 101 Pulse Generator 
$175. Offers accepted, quantity dis· 
counts. Psitech Plus, 531 Gordon Ct., 
Room A, Benicia, CA 94510. 707-745-
4804, FAX 707-747-5277. 

SCOPES, METERS, etc. Tek 432, 453, 
R5103/D12 with (2) 5A15N & (1) 5B10N, 
Telequipment D75, HP 130C, 209A, 
3734A, 332A, 446A, Krohn-Hite 4200, 3302 
Wavetek 30, Gen-Rad 1680A, 1672A, 
1673A, 1680-P1, Yew 2041, Fluke 8000A, 
Ballantine 300E, Intel MDS240M. Call 
Henry, 908-689-0110. 

SPECTRUM ANALYZERS FOR AUDIO, 
BROADCAST, VIDEO: Tek 7L5/L3 spec­
trum analyzer, 20Hz-5MHz, digital stor­
age $1 ,500; with tracking generator 
$2,000. HP 3580A spectrum analyzer, 5Hz 
through 50KHz,· 1Hz resolution band· 
width, digital storage, adaptive sweep, 
tracking generator $1,195 to $1,695. Anrlt· 
su MS420B powerful spectrum/network 
analyzer, 10Hz through 30M Hz, 3Hz reso­
lution bandwidth, digital storage, track­
ing generator $2,700. All in excellent 
condition. All with warranty. Pepper Sys­
tems, 214-353-0257. 



K. Peters, Ltd., publishers of Mobile 
Robots, by Joe Jones and Anita Flynn, 
are scheduled to release another new 
robotics book at the end of June 1995. 
If the pre-publication review copy I 
looked at recently is any indication, I 

..._...... ....... _ ___. think Klaus and his staff have another 
winner on their hands. 

The book, entitled Sensors for Mobile Robots, 
was written by H .R. (Bart) Everett, a retired 
Commander in the United States Navy and a former 
director of the Office of Robotics and Autonomous 
Systems at the Naval Sea Systems Command in 
Washington, DC. 

Sensors deals almost exclusively with the theo­
ry and application of sensor systems. It covers a 
bewildering variety of sensors, describing the effect 
sensed, how to install and effectively use the sen­
sor, weaknesses and strengths of the sensor and . 
the returned data, and how to factor the returned 
data into developing a more accurate picture of the 
robot's world. 

Often, the sensor discussed is available in one 
or more commercial configurations. In these cases, 
Bart usually includes a discussion of the more popu­
lar units, and sometimes provides pictures or graph-

• 
* SBasic compiler (Beta 0.3) for the 68HC11 

varbeg 
code beg 
stkbeg 

equ $00c0 
equ $b600 
equ $00ff 

org 
rmb 

varbeg start of variables 
52 room for 26 16-bit vars 

org codebeg start of code 
start 

lds llstkbeg top of stack 

* foo . bas(l) : 
* foo.bas(2): ' prog3.bas test program to 
* foo . bas(3): 68hcll SBasic 
* foo . bas(4): 
* foo . bas(5): 
* foo.bas(6): 
• foo.bas(7) : ' Declare some constants 
* foo . bas(S) : 
• foo.bas(9): 
* foo.bas(lO): cons.t portb = $1004 
* foo . bas(ll) : const baud $102b 
* foo.bas(12): const sccr2 $102d 
* foo . bas(13): const scar = $102e 
* foo . bas(14): const scdr = $102f 
* foo.bas(15): 
* foo . bas(16): const MAXN = 10000 
* foo . bas(17): const MINN = 1000 
* foo.bas(18): 
* foo.bas(19): 
* foo.bas(20): 
* foo.bas(21): 
* foo.bas(22): Initialize the target 
* foo.bas(23): ' default maximum. Initialize 
* foo . bas(24) : 
* foo.bas(25): 
* foo.bas(26) : x = MAXN 

ldd lflOOOO 
std varbeg+46 

* foo.bas(27) : pokeb baud, $30 
ldd 1148 
stab 4139 

• foo.bas(28) : pokeb sccr2, $0c 
* foo.bas(29) : 

ldd lf12 
stab 4141 

* foo . bas(30) : 
* foo.bas(31): ' Do forever ... 
* foo . bas(32): 
* foo.bas(33): 
* foo.bas(34): while 1 = 1 
* foo.bas(35): 
whlOOO 

ldd u 
cpd Ill 
beq *+5 
jmp whlOOl 

* foo.bas(36): 

ics of existing robot systems built with the commer­
cial sensor units. This helps you gauge how easily 
such a system might fit into your plans. 

I knew I was going to like this book before I 
even finished the forward, written by Dr. Rodney A. 
Brooks of the MIT AI Lab. Rod Brooks makes a 
strong case for non-visual robotics sensors, arguing 
that some robot builders tend to focus on those sen­
sors most like the system we find the most vivid: our 
eyesight. 

Nature, .however, has devoted millenia to devel­
oping non-visual sensors that are remarkably effec­
tive. Rod mentions the cockroach, specifically. 

Any of you who have lived in the Arizona desert 
and tried to demonstrate your evolutionary superiori­
ty over a cockroach probably found it a maddening 
experience. Simply trying to stomp a cockroach usu­
ally makes you look like a fool. 

You can try the quick stomp, but the roach usu-

* foo.bas(37) : Initial i ze a counter, turn 
* foo . bas(38) : ' count up until the counter 
• foo . bas(39) : 
* foo.bas(40) : 
* foo.bas(41) : pokeb portb , $ff 

ldd 11 255 
stab 4100 

* foo.bas (42): 
ldd 110 

for n=O t o x 

std varbeg +26 
forOOO 

ldd 
cpd 
ble 
jmp 

varbeg +26 
varbeg+46 
*+5 
forOOl 

* foo.bas(43) : next 

forOOl 

ldd Il l 
addd varbeg+26 
std varbeg +26 
jmp f orOOO 

* foo.bas(44) : 
* foo.bas(45) : 
• foo.bas(46) : Initialize a counter, turn 
* foo.bas(47 ): ' count up until the counter 
* foo . bas(48 ): 
* foo.bas(49) : 
* foo . bas(50) : pokeb port b, 0 

ldd 110 
stab 4100 

* foo.bas(Sl ): 
ldd flO 

for n=O to x 

std varbeg+26 
for002 

ldd 
cpd 
ble 
jmp 

varbeg +26 
varbeg+46 
*+5 
f or003 

* foo.bas(52) : next 

for003 

ldd u 
addd varbeg+26 
std varbeg+26 
jmp for0 02 

* foo.bas(53) : 
* foo.bas(54) : 
• foo.bas(55 ): ' Test f or a character from the 
* foo.bas(56) : ' and echo a nythi ng received. 
• foo . bas(57) : 
* foo.bas(58) : 
* foo.bas(59) : if $2 0 and peekb(scsr) = $20 

clra 
ldab 4142 
anda #0 
andb 11 32 
cpd 113 2 
beq *+5 
jmp ifOOO 

* foo.bas(60 ): 
clra 
ldab 4143 

c = peekb(scdr) 

ally skitters away long before your foot gets there. 
You can try the sneaky method, where you slowly 
lower your foot until it's so close to the bug you 
couldn't miss if you tried, but you usually miss. 

And I won't even try to describe trying to hit a 
moving cockroach with anything slower than a 9 mm 
slug. (No, don't ask!) 

According to Rod, it isn't the bug's eyes that 
make it so hard to hit; it's the 30,000 wind-sensitive 
hairs attached to the roach's legs. These hairs 
detect minute changes in wind currents, and the bug 
can respond in only 10 milliseconds. The roach can 
detect your approaching foot, then change speed 
and direction far faster than you can react. 

And we think our vision sensors make us such 
hot stuff! 

Back to the book 

Chapter 1 consists of an introduction describing 
some of Bart's earliest robots. WALTER, a science 
fair project from the mid-1960s, stood five feet tall 
and used an AC power cord for its current source. 
Bart scrounged actuators for sewing machines, a 
movie projector, a kitchen mixer, and bicycles. 

WALTER used vacuum tubes for its electronics, 
had two microphones for ears, and a capacitive sen­
sor on one of the two grippers. Bart writes that this 
sensor was specifically added to discourage pulling 
and prodding from curious onlookers. 

" . . . any stray finger that poked its way into the 
open claw would be met by a startling and decidedly 
effective warning snip. The resounding thump of the 
actuating solenoid only served to accentuate the 
message." 

I'll leave the story of WALTER's demise undis­
cussed, other than to say it contains warnings all of 
us would do well to heed. 

Bart went on to create CRAWLER I in the late 
1960s, this time for a junior-year science fair. 
CRAWLER I was battery operated, fully 
autonomous, with tank-like treads for locomotion, a 
rotating photocell scanner for tracking a homing 
beacon, and tactile sensors made of guitar strings. 

Lacking BOT-Boards in those days, Bart "pro­
grammed" his robot using an ingenious system built 
on a circular punched-paper disc. This program disc 
measured about 12 inches in diameter, and con-

std varbeg+4 

* foo . bas(61): 
ldd varbeg+4 
stab 4143 

* foo.bas(62): endif 
ifOOO 

* foo.bas(63): wend 
jmp whlOOO 

whlOOl 

* foo.bas(64): 
* foo.bas(65): end 

bra * 

* foo.bas(66) : 
* foo.bas(67): 

org $fffe 
fdb start 

end 

pokeb scdr, c 

reset vector 

Output from the SBasic compiler 
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tained groups of punched holes. The hole patterns 
encoded each of the 16 possible input sensor 
arrangements, and each of the corresponding actua­
tor responses. 

By altering the holes controlling the actuator 
patterns, Bart could precode his machine's respons­
es to each possible input combination. 

CRAWLER I simply spun the disc until its scan­
ning photocells saw a group of sensor holes match­
ing the current configuration. It then stopped the disc 
and read the actuator response for this pattern from 
the output section of the disc, and changed its actu­
ators as needed. 

This technique, updated to today's technology, 
could serve as a good stepping stone toward fully 
microcontroller-driven robots. 

Start by replacing the paper disc with a 27c64 or 
other cheap EPROM. Tie all of the robot's sensor 
signals to selected address lines on the EPROM. 
Wire some or all of the EPROM's data lines to your 
actuators. Then bum the proper responses to each 
possible 'input combination into the EPROM. 

Viola! A one-chip robot controller, suitable for 
science fair projects and class demonstrations. And, 
incidentally, capable of quite sophisticated behav­
iors, given proper programming. For example, you 
could hook one of the EPROM's data lines back to 
an address line, creating a feedback loop. Or, you 
could add a slow 555 timer as an input sensor, , 
which would give your robot a "heartbeat" or a tim­
ing reference. 

(Actually, I like this idea a lot. You might see 
more on this concept in a later column.) 

Bart followed CRAWLER I with CRAWLER II, a 
tethered, 117 VAC robot that was apparently built in 
his early years at Georgia Tech. 

ROBART I was built duril'lg Bart's thesis work at 
the Naval Postgraduate School, in 1982. ROBART I 
contained a huge assortment of sensors, as well as 
a SYM-1 6502-based microcontroller board. 
Designed as a security and patrol machine, 
ROBART I could detect and respond to fire, smoke, 
flooding, earthquake, and toxic gas. It could detect 
intruders using optical or ultrasonic motion detec­
tion. 

Bart's robots became increasingly sophisticated, 
with larger numbers of sensors and actuators over 
the years. No doubt it helped that he didn't have to 
pick up the tab for all of his machines' additions; he 
was able to evaluate sensor systems beyond the 
budget of many robot hobbyists. 

You have to see the pictures of ROBART Ill, a 
security robot that sports a six-barreled Gatling-style 1 

tranquilizer dart gun. The text contains quite a bit of 
detail on the gun's construction and operation. Very 
scary! 

Chapter 1 concludes, as do all of the other 
chapters, with a multi-page list of references for rele­
vant papers and publications. For all the information 
contained in this book - and it contains a lot - the 
extensive and up-to-date citation list may be the 
book's greatest asset. 

Bart has compiled over 500 references for this 
book, many of them as recent as 1995. Since the 
references are broken down on a per-chapter basis, 
you can skip to a desired chapter, read Bart's infor­
mation, then find additional information by skimming 
the chapter's reference list. 

The power of this technique becomes immedi­
ately apparent when you start on Chapter 2, dealing 
with dead-reckoning navigation. Bart describes sev­
eral types of odometry sensors, such as potentiome­
ters, synchros and resolvers, various kinds of optical 
encoders, and Doppler and inertial navigation sys­
tems. 

He then writes about mobility configurations. 
This refers to the arrangement of steering and dri­
ving wheels; assuming, of course, that your 'bot has 
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wheels or treads. Different configurations accumu­
late dead-reckoning errors differently, and you can 
improve your robot's ability to correct for these 
errors if you understand the weaknesses of your 
chosen system. 

r----------------------------------------------, 

The chapter concludes with over 40 refer­
ences on steering mechanisms and dead-reckon­
ing navigation. If you want to know a LOT more 
about; say, Ackerman steering, read Bart's write­
up, then head for the library or Internet and check 
out his references. 

By the way, many of these citations actually 
refer to parts of a larger, more diverse reference. 
For example, Bart cites papers in Chapter 2 that 
describe robotic wheelchairs, autonomous robotic 
cars, mining robots, and tela-operation of off-road 
vehicles. 

Following chapters go into similar detail on 
various sensor systems, and on using data col­
lected from those systems. Chapter 3 discusses 
tactile and proximity sensors, Chapter 4 goes into 
triangulation ranging, Chapter 5 covers time-of­
flight (TOF) ranging, Chapter 6 deals with various 
ranging systems built on phase-shift measurement 
and frequency modulation, and Chapter 7 covers 
several other ranging techniques. 

Each of these chapters covers a variety of 
methods for acquiring data. This usually includes 
both active and passive systems. It also includes, 
where appropriate, sensors that respond to a wide 
range of energies, such as infrared (IR), acoustic 
(sonar), radio-frequency (RF), laser, and 
microwave. 

Chapter 8 goes into great detail on sonar sys- • 
terns, while Chapter 9 handles electromagnetic 
energy systems, including optical and radar sys­
tems. 

Starting with Chapter 10, on collision avoid­
ance, Bart begins looking at sensor systems 
designed to fulfill specific tasks. For example, he 
discusses navigation control strategies, or general 
techniques your robot can use to avoid collisions 
with local obstacles. Each discussion is accompa­
nied by suitable equations and charts to simplify 
and explain the concepts. Where necessary, Bart 
recommends sensor systems that fit well with 
each strategy. 

Chapter 11 covers guide path following, where 
the robot senses and tracks some type of course­
defining agent or material. Here, the sensors must 
accurately locate the agent, then maintain "lock" as 
the robot performs its tasks. 

Chapter 12 deals with magnetic compasses. 
This type of sensor has a large number of commer­
cial designs available, and his comments on the dif­
ferent systems make interesting reading. This chap­
ter covers a lot of ground, and I strongly recommend 
you check Bart's material on compasses before try­
ing to add one to your own machine. 

Chapter 13 discusses issues related to gyro­
scopes. While this is not usually a sensor one asso­
ciates with a hobby machine, there has been consid­
erable traffic in comp.robotics lately on using gyros, 
and this material could answer a lot of questions. 

Chapter 14 handles position locating systems 
built around RF components. Such systems could 
be as simple as a couple of home-built RF beacons, 
or as technologically advanced as the global posi- 1 

tioning system (GPS) satellites. Bart discusses the 
workings of several commercial systems, including 
Loran and Navstar. 

Chapter 15 provides similar treatment of various 
optical and sonar position locating systems. In some 
cases, these designs are commercially available, 
either as components or as total robotic systems. For 
example, IS Robotics' Genghis walking robots use a 
pair of sonar pingers, located at two points on the 
floor or wall, to locate themselves within their world. 

' prog3 . bas . test program to demonstrate 
68hcll SBasic 

' Declare some constants 

const portb = $1004 
const baud = $102b 
const sccr2 = $102d 
const scsr = $102e 
const scdr = $102f 

const MAXN = 10000 
const MINN = 1000 

' Initialize the target variable (x) to the 
• default maximum. Initialize the serial port. 

X = MAXN 
pokeb baud, $30 
pokeb sccr2, $0c 

' Do forever ... 

while 1 = 1 

' Initialize a counter, turn the LED on, then 
• count up until the counter hits the target. 

pokeb portb, $ff 
for n=O to x 
next 

• Initialize a counter, turn the LED off, then 
count up until the counter hits the target. 

pokeb portb, 0 
for n=O to x 
next 

Test for a character from the serial port, 
• and echo anything received. 

wend 

end 

if $20 and peekb(scsr) = $20 
c = peekb(scdr) 
pokeb scdr, c 

end if 

Sample SBasic source file 

---------------------------------------------~ 
Chapter 16 covers world referencing using fixed 

landmarks, such as walls, doorways, and ceilings. 
This type of referencing is usually used to cancel out 
any accumulated dead-reckoning errors, since the 
robot has reached a known landmark. Bart 
describes how ROBART II used elements of this 
system to locate and confirm its recharging station, 
and also zero out its navigation errors. 

The final chapter deals with a variety of applica­
tion-specific sensors. 

This covers the strange sensors that you might 
have to add to, say, a security robot that would not 
be needed in your general-purpose mobile robot. 

Here Bart limits his discussion to two applica­
tions with which he is most familiar: physical security 
and automated inventory assessment. Some of the 
more colorful applications, such as hazardous mate­
rial handling, are not explored. Still, he provides 
good coverage of a variety of passive IR (PIR), 
acoustical, vibration, pyroelectric, and other sensors. 

The book concludes with a listing of cited 
sources, so you know who to call to order copies of 
any of the cited literature. 

I didn't see much missing from this book, cer­
tainly not in the area of sensor coverage. Anything 
you would normally need in a robot confined to a 
human-benign environment is discussed. 

I did notice that the book lacks an index. This 
could have been simply because my copy is not a 
publication draft; I certainly hope that is the reason. 
Failing to provide an index to a book like this would 
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be a serious, though certainly not fatal, omission. 

Another item curiously missing was any means 
of checking on-board power levels. Given the wide 
variety of batteries available, and the number of dif­
ferent power-control and charging systems in use, I 
would have liked some discussion on how a robot 
can .determine that it is hungry. Perhaps the large 
number of possibilities to cover precluded any such 
discussion. 

You might have noticed that I did not mention 
vision systems. Sensors focuses (interesting ... ) on 
non-vision sensors, leaving discussion of vision­
based systems to other writers. Bart does, from time 
to time, make minor references to aspects of robot 
vision, but it is cursory only; certainly not in the 
depth he devotes to, for example, sonar. 

And you will be disappointed if you go into 
Sensors for Mobile Robots expecting to find imple­
mentation-specific software. This bookcovers sen­
sors only (well, and some actuators); you get to sup­
ply the software for your system. 

But this book more than makes amends for 
these minor faults. This is, simply, an astounding 
work, in both the range and depth of its coverage. 

From the most mundane to some fairly bizarre 
sensors, Bart Everett provides both immediately 
useful information on theory and application, and 
(perhaps more valuable) citations to definitive refer­
ences. These references are often papers devel­
oped by the sensor's designer, orin-depth reports of 
real-world robots that used the sensor in part of its 
suite. 

Get a copy of this book, and keep it on the shelf 
next to your copy of Mobile Robots. I guarantee 
you'll go back to both works often. 

68hc11 SBasic 

For years, I waited for someone to develop a 
Basic compiler for the 68hc11, but no one ever did. 
At least, I haven't run across it yet in all my years of 
scrounging. 

There's something about Basic that is, well, 
basic. As in simple, easy-to-write software. Face it, 
almost anyone with a PC has access to some form 
of Basic, and most such robotic experimenters have 
tried their hand at writing Basic programs. 

Now, you can find a 68hc11 Basic interpreter on 
the Motorola FREEWARE BBS. In fact, those of you 
interested in staging the Basic language on your 
68hc11 robot should take the time to download this 
program and play with it. 

But I wanted a compiler, not an interpreter. I'm 
perfectly willing to trade a little extra code size for a 
lot more speed. 

Well, no one ever got around to writing the com­
piler I wanted, so I am writing my own. 

I call it SBasic, for Simple Basic. I started with 
the source code for a simple Basic interpeter that I 
copied from an excellent book by Herbert Schildt, , 
entitled The Art of C. 

Anyone interested in the nuts and bolts of sim­
ple, functional C programs should pick up a copy of 
The Art of C and spend some time looking through 
it. Herbert provides full source listings and files (on 
supplied disc) for fairly hefty PC projects. You get a 
very simple serial-based LAN , some simple video 
and graphics programs, a mouse program, and a 
simple Basic interpreter. 

Starting with Herbert's SBasic interpreter, I 
started adding and changing, redesigning the code 
as I needed it. The program, vastly changed, no 
longer executes a Basic source file, but instead 
turns the file into 68hc11 assembly language 
source. 

Note that this is a modest start at a compiler, 
hardly a commercialgrade product. Think of it more 
as tiny4th for the Basic language. 

In its current form, SBasic supports the following 
operators: 

+ - * I Math functions 
mod Modulus 
and Boolean AND 
or Boolean OR 
xor Boolean XOR 
= Assignment, test equals 
<>><Test not equals 
< Test less than 
Test greater than 
<* Unsigned test less than 
>* Unsigned test greater than 
peek() Fetch 16-bit value 
peekb() Fetch 8-bit value 
poke Store 16-bit value 
pokeb Store 8-bit value 
if-else-endif Structured if 
while-wend Structured while 
interrupt Interrupt service routine (ISR) 
retum Retum from ISR or subroutine 
const Declare a 16-bit constant 

This list is very preliminary, and only describes 
SBasic as of this writing (end of March, 1995). The 
features will grow and mutate as time permits. 

SBasic currently supports only 26 variables, 
each 16 bits wide. This will change in the future; I 
intend to support named variables and arrays, but 
this small, fixed variable set is a good starting point. 

I also have the first cut at for-step-next loops 
installed. As of now, SBasic doesn't handle down­
counting (negative step values), but that should 
change before long. 

I also intend to add do-loop structures, along 
with while-and-until-modifiers. 

And I want to add a whole slew of goodies to 
make SBasic more suitable for embedded control 
and robotics. Some of these features already exist in 
the list above, and deserve a little discussion. 

I have added the <* and >* test operators, to 
allow unsigned comparisons of 16-bit numbers. 
Without them, $8000 is less than $7fff; with them, 
the comparison works the way you expect for a 65K 
number range. 

I also added the interrupt command, used to 
mark the beginning of a 68hc11 interrupt service 
routine (ISR) written in SBasic. Since SBasic com­
piles down to fairly tight assembly language, it is 
perfectly reasonable to write your ISRs in SBasic. 

I will, however, add the ability to include seg­
ments of 68hc11 assembly source, for those 
instances when you absolutely have to write in 
assembly language. 

So how good is the compiler's output? I have 
included a very simple test case to show what kind 
of output you can expect. Note that the compiler 
does no optim izat ion. It rearranges SBasic 
operands, where possible, to take advantage of reg­
ister usage , but it does not optimize from one 
SBasic source line to the next. 

The sample SBasic source file contains a small 
program that alternates the output lines of port B 
between 0 and $ff. After each change, the code sits 
in a tight for-next loop, running a counter from 0 to 
10,000. 

My test system is a BOT -Board with an LED 
hooked to one of the port B lines. This gives me a 
visual indication of the port's state. 

After writing a 0 to port B, the code also glances 
at the SCI status register, in case the host computer 
sent a character. If so, this code echoes the charac­
ter back to the host. Note that two lines of code at 
the top of the source file initialize the SCI for 9600 
baud, assuming a crystal of 8 MHz. 

The SBasic compiler translates this file, 
prog3.bas, into a corresponding assembler source 

file named prog3.asc. The prog3.asc file is properly 
formatted to assemble with the Motorola FREE­
WARE asmhc11 assembler. 

Take a few minutes to examine the accompany­
ing listing of the output from the SBasic compiler. 

All lines that do not begin with an asterisk in col­
umn one will be treated by the assembler as either 
source code or assembler directives. 

Most of the comment lines (those with an aster­
isk in column one) are the original SBasic source 
lines, copied into the output file by the SBasic com­
piler. This helps you follow the transformation 
between SBasic source and 68hc11 assembler 
source. 

SBasic automatically reserves 52 bytes of RAM 
space for its 26 variables, each of which gets 2 
bytes. Any reference to a variable, such as X in 
source line 26, is converted into an offset added to 
the address VARBEG. 

VARBEG is assigned at the top of the output 
file, and is currently hard-coded to $00c0. Later ver­
sions of SBasic will allow full control over the place­
ment of VARBEG, CODEBEG, and STKBEG. The 
latter two values set the start of the code and stack, 
respectively. 

Check the code generated by source lines 42 
and 43, an empty for-next loop. This represents the 
minimum amount of code that a for-next loop will 
create, and indicates the top speed you can reach in 
a simple counting loop. 

This empty loop consumes 28 cycles for each 
iteration, or 14 usecs using an 8 MHz crystal. Since 
the example loops count to 10,000 on each pass, 
the LED will stay on (or off) for 10,000 times 14 
usecs, or .14 seconds. 

Looking at this from another angle, your soft­
ware could count through this empty for-next loop 
more than 71,000 times per second. Obviously you 
will have to replace a large portion of those empty 
loops with meaningful code. Still, the code generat­
ed by the SBasic compiler is far faster than tiny4th's 
interpreted code, and plenty fast enough to do use­
ful robot tasks. 

SBasic is one of those evolving software pro­
jects; they always seem to take longer than I expect­
ed when I started them. But I will continue to refine 
SBasic, and hope to have a strong version, ready for 
release, by the time you read this. 

I want to make SBasic so simple to use that 
even total 68hc11 novices can sit down at a PC, 
write a few lines in a language they already under­
stand, and watch their robots move. Initial feedback 
from those SRS members who have been kind 
enough to beta-test my early SBasic executables is 
encouraging. 

Incidentally, I have designed SBasic so that all 
code generation is confined to a single, well-defined 
module. I already have plans to make a second 
code generator, to create SBasic output for the 
68302. 

This will give me the tools I need to develop 
serious robot code for my hacked Practical 
Peripheral's ProCiass external modem; see the pre­
vious two columns for details. NV 

A$ always, you can ,.em me .t: 

Karl Lunt 
21331B&th Pl., s.e. 
Bothell, WA 98012 

E-Mail: karl@mav.com 
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BRIGAR 
TO ORDER: 
PH<;)NE: (607) 723-3111 
MONDAY-FRIDAY 7:30AM TO 4:30PM 
SATURDAY 7:30 TO 12:00 NOON 

IMMEDIATE SHIPMENT FROM STOCK 
PHONE,MAIL OR FAX IN YOUR ORDER TODAY :tt;_j 

ELECTRONICS INC. 
7-9 ALICE ST. 

BINGHAMTON, NY 13904 

FAX: (607) 723-5202 
24 HOURS A DAY, ?DAYS A WEE!< 

QUANTITY DISCOUNTS AVAILABLE 

SERVING: INDUSTRY- SCHOOLS - HOBBYISTS - EXPERIMENTORS 
CONSUMERS 

VISA AND MASTERCARD 

FREE ACCEPTED 

CATALOG 
LET ONE DOLLAR 

DO THE 
WORK OFTEN/ 

ULTRASONIC LIGHT SWITCH DECORATOR AUTOMATIC WALL SWITCH 
LITRONIC US - ULTRALIGHT 

THIS 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 
MIN . LOAD: 80WATT 120V, 160WATT 277V 
MAX. LOAD: 1000W 120V, 1500W 277V 

SIZE S'"SQ X 1 3/8'" THICK 

SENSOR TYPE : low power ultrasonic 25khz crystal 
SENSOR COVERAGE: 250 sq. Ft. With 1800 detection field 
ADJUSTMENTS : sensitivity and lime out (5 to 25 minutes) 
MIN .-MAX. red led lights when movement Is sensed. 
SWITCHING CAPACITY: 800 watts, ballast loads, single 
or double switches. 

LIST PRICE 

$99.95 

AUTOMATIC UGHT SWITCH 

= 

= = = = I 

(!I 0 ........ 
TURNS UGHTS ON & OFF AUTOMATICALLY 

WIRING DIAGRAMS --
Sf'laca.d ..... ,.., .... l liCN body rnov•t~~eftl; 
~ .... ~ed ., •• ,...,... •• ~ h....cl Of an"~" __ .. 

DOCUMENTATION & SCHEMATIC INCLUDED 

THIS UNIT CAN ALSO BE USED TO 
M AKE A BURGLAR ALARM SYSTEM. 

CROUZET # F83161.6 
12AMP 250VAC 
. 187" QUICK CONN. TERM 
r'HENOLIC PLUNGER ACT­
UATOR. SPOT 
SALE PRICE ... 90¢ 

AIR. CYLINDER 

'1·1/I''BORE~ 
1" S"J:ROKE ....-.~ 

Shollor • Double 
Porte 1/1 NPT 0 WI, 2 lb 
Rolract~c lentth 7 ·5/1" 
Rod 5/11" • 5111·24 thread, with clevle 
Force exerled approx 1. 15 ol elr pressure 
Ncse end bore block mount 
Back end has shock Q.sorber s116•18 stud 

... . . . . . . .••.• 5 
10 lor 180.00 

~------------ ~------------~ 

OFF/AUTO SWITCil : turns lights off manually when necessary, 
or ll!aves lights In automatic control mode 

ENERGY SAVINGS FROM 30 TO 60% SINCE LIGHTING 
WILL NO LONGER REMAIN ON ONCE ROOM IS VACANT. 

~wo..::··:....,...,.&a...i~ 

~ :--·- ---
KIT INCL~DES : 1 SENSOR UNIT, 1 POWER CORD 
AND 4 ALARM BUZZERS. IMIN. OF 75 WATI LIGHT 
BULB NEEDED-NOT SUPPLIED! 

STEPPING MOTORS 
a.AX100~ 
STEPPINCi II POlAR WOUM) FACE 
MOUNTED. BI-OIRECTIONAL, CONT. 
DUTY. VOLTS: 3.2VOC 6.8 AMPS 
.2 PHASE , 3.8 STEP ANOLE, TOIOUE 

RRIGAR SALE PRICE ................... $12.95 EA. 

- --- ~-

................... 5 FOR 

ANALOG METER MOVEMENT 
10 MICRO ~ D.C. fULL SCALE 
L.AftOE U" DIAMETER · MIL. SPEC. 
PANEL METER U" DIA. VIEWING AREA. 
Z!IIO ADJUSTMI!tiT I<NOB. WHITE FACE. 
SCALES: IN OREEH.BLACK, AND BLUE 
LETTIRS. THREE r\C AND THREE DC 

SWITCHING POWER SUPPLY 

KIT t1H0700 ........ .., $f8. t5 EA. 

MUL TI.PURPOSE ELECTRONICS 
PROTECTOR WITH SURGE ALERT. 
• 7 OUTLET STRIP WITH 4'CORO 
"AUOIBLE ALARM • SOUND IF SURGE 
PROTECTION IS NOT FUNCTIONING 
'MASTER POWER SWITCH 

VOLT SCALES. 0 • 2.1, I r\IID 10. ONE 
RESISTANCE SCALE I'IIOM 0 TO INFINITY. 

·INCLUDES RUII8ER GASKET, MOUNTING 
HARDWARE. 1 1/4" llfHINO ~ANEL DEPTH 
IIIIAND NI!W FACTORY IIOXID .• 

Fuly Enclu.:F.,. coeled-Mulitple Output 
P111 I 13Dii68SXO INPUT 111iVac 
Output 1: +li Vdc 1DAmp 

"PUSH TO TESET 15AMP BREAKER 
"HIGH IMPACT THERMOPLASTIC CASE 
"UL APPROVED LIST PRICE $29.95 
SALE PRICE 

BRIGAR SALE PRICE •••• $7.95 ANALOG PANI:L METERS 
MUL TIMETERS 

PHASTRON #I 40..013157 

Output 2: + 12YIIc 1 Amp 
01tput 3: ·5 VIle 0,1 A11p 
Output 4: logicll signll +l.21iVdc 

C.MMIII: 2.6 wolt with 1 ODD ohm 
hn Cooltd, EMI F1h•ed & on-off switdl 
Size: 12•Lx 3 1/2"W 1 2" dHp · 3 1/4 LB 
BRAND NEW FACfORY BOXED. 

DIIIITTII'II.B 
FEllOWS 5.25" DISI:EnE 
FILINC TRAY. CONVENENT 
DESKTOP STORACE FOR 
UP TO 60 DISkETTES. INCl· 
UDES PI!OTECTIVE FEET, 
5MP CLOSUIIE UO. FRONT 
HANDLE AMl ADJUSTABLE 
DMOERS. LIST PRICE 59.00 SALE PRICE $9.95 

SALE PRICE 

TELEDYNE 
CHERRY SWITCH #E51 
5A, 125/250VAC 

SOLID STATE RELAYS 
PART* 61U500 1.25"LONG PHENOLIC LEVER ARM Irradiated Polyolefin 

Shrinkable Tubing Control Volts: 3-32vdc 
Rated: 10A@ 250VAC 
50160Hz - Opto isolated 

ROTATION:CCW 

. . Conn·ection·: screw ck quick 
connects. !Removed trom un­

-uled equipment) 
··•·•·· $2.00 

SLO-SYN18 MICRO SERIES 
MOT\OM CONlROLS 

·MODULAR TRANSLAtoR OHMS 
The 230-t elocaonlcoly corwort lnpUI pulleo lnlo 
drive llgnllll of tho proper swquence and powet 
required to _.,. • •-lno motm: ono I.­
pulse being •tronllotod" Into ono motol a11p. 

To drive tllo molar, • ...:tlniQuo celod "chol'l" 
tng• Is uud. Th1 voftlge ~I'-d to 1he motor 
windWlga is wmtd on Wid off ,.,y rtipidly, Of 

chc:Jpe)ed. The v(!lt-.ge ....... end ~ freq. 
are Pfee\leiV t:OnVollled ~ ~t tM d...,..d cwrent 
is produced. fhlllnstant.neoua current in the 
drive circuic i& Nnlld and is uaed to r;ontrol lhl 
current to the ntOtot'. 

The tran ... tor clrculvy eceepta • singS. pulM 
at • rime u '" input 1111d det«mines which windinge 
of the motor must be tumed on end olf In order to 
eclv•llCe the motor stllft one •tap. the tran.,.tOt 
c.ircui'l as fully Mtf contained end la not acc;eaib .. 
tt~rough any ot 1he tuncdon pfna. 

SUI'I'L Y VOLTAGE NEEDED: 21VDc, NOMINAL 
24 MIN TO 38 MAX INCLUDING IIIPPLE. 
SUPI'l Y CUIIRENT: 2.6AMPERES 
fll TER CAPACITOII REQUIIIEIIENT: 

MiNIMUM OF 250MFD. &aVOC NEED£D ACCROSS 
VM-VOM AT DRIVE TERMINALS 
CONTROL llmDIFACE RE-IU!NTS: 
MIN PULSE WIOTH LOW: 1 a WCIIOSECOHOI 
MIN PUlSE WIDTH HIGH: 60 MICROSECONDS 
RIS~ AND FALL TIME: LESS THA)I 2 MICROSECONDS 
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TYPE 230-T 

+ 
11LO-IYN IIICIID IEIUI:... 
TYP£~T ZA­
DEICIIIPTION: 
a POLAR, I PIIAIIIl ITEJ'PINQ 
IIDTOR - 'MTlt TIIANILATOR 
POWER SEMICONDUCTOR TYPE: H·BftiOO~ 
POWER IC TRANSLATOR: INTERKr\L IC 

PERFORIIANCI: 
IIII!Sot.IITION: HAlf-STEP OR FUU STEP 
ITEI' RATE: 0 TO 10,000 FUU STEPS/SEC 

0 TO 10,000 HALF STEPS/SEC 
~ I'REQ: 20CH> NOMINAL 
IIPE£DIT~: ALL SPECS USE TYPICAL 
DI\TA 
DIRECTION: CW/CCW 
IIOTOR COMPAlaUlY: MOI1-M092 
HO Of' LIADI: 4,11,1 · 
IIIU: 3.11"L X 2 .70"W·X 1 .31"H 
WEIGHT: 1 1..1 
IIIIAND -·~YPACTOII'f 
PACI<al. COIII'LEn wmt lllli'UC1'1011 
IIANUAL AND IP£C -ER 
8*'M S~AL eretC£ 

--=:e::::::-r& 
~ 

100' SHRINK TUBING 
ASSORTMENT 

KIT TG80 1 00 ft. of 
4 foot sticks, most popular 
assortment. Retail price 
$75.00 - BRIGAR PRICE 
ONLY $18.00 

GAS SPRING CO. 11953781 
NORMALLY EXTENDED - 13" 
OVER ALL EXTENDED LENGTH 
4"COMPRESSED STROKE. 
(9" OVERALL LENGTH IN RETRACTED 
POSITION). 5/16" ROD - 3/4" CYLINDER 
O.D. PRESSURE TO COMPRESS:85· 
115 LBS. MOUNTING SCREW AT 90a 
TO SHAFT PRII";E ••• $2.00/PAI~ 

Write In 74 on Reeder Service Card. 

· 7S oz.nn . FOUR 2AAWC COLOR cooeD 
WIRE LEADS. SHAFT: 711&-LONCi X 311&­
DIA. BODY SIZE: 1.5-so. X 1 W"'H 
MOlJNT!NO PlATE 3"' LONG Vlmf 
PRE DRILLED HOLES 2 SIB"' ON CENTS 
SHCIALSALI~- $ 1.95 

TRANSISTORS 
GENERAL PURP08E-AMPUFIER 
PARTI PN2222A MFG. Roltm 
VBR n IC hFE • IC 
CEO MHZ MA MIH MA 
MIN MIN MAA 100 l60 
40 300 800 

P~IC~.. 100 PC8. FOR $7.00 
500 PC8. t:OR $30.00 

1500 PCS. FOR $10.06' 

,:::. ...... 

HEWLETT ~ 
PACKARD ~ 

GREEN RECTANGULAR LED 
PART I HLMP-5500 DIFFUSED 
SIZE: 5MM X 2MM 200.000 PCS. IN STOCK 

PRICE 100 • . 10EA. 1000 •. OS I!A. 

• si 
-~~ ,., .. ,,., .. ,,. 

5-IW DC/DC Convwtera 
LOW.coeT ...... ,...Al'D 

I'C ......... ~-...... 
" Input ,.. """ lllollncy 

COMPUTER PRODUCTS 
MODELIE111118 
II·IW DCIDC CONVERTER8 
• PI INPUT FILTER 
• 600V ISOI.ATIOh 
• SHORT' CIRCUIT PROTECTED 
• ·HIGH EFFICIE.NCY • 7&% 
• NON-CONDUCTIVE PLASTIC ENCLOSURE 
r X r X. lA" PACKAGE 
OUTPUT VOLTAGE *'I IV/ t1781A 
INPUT VOLTAGE: IVDC 
REGULA~ UNE: 1-ft LOAD ft 
REFLECTED RIPPLe: 711M P.P 
6 PIN PC MOUNT AU 
MAHD NEW FACTOIIY 110XEA 

$8.25 



I #80 TEST EQUIPMENT cont. 

RF EQUIPMENT: HP 5342A/1 18GHz mi­
crowave counter (oven time base) $2,220. 
Tek 492/1,2,3 spectrum analyzer, 50KHz 
through 21GHz, 100Hz resolution band­
width, digital storage, internal preselec­
tor, CRT readout, calibrated $8,000. Tek 
TR 503 .1 to 1800MHz tracking generator, 
calibrated $1,400. HP 3403C/3,6 true RMS 
digital voltmeter (DC-100MHz, autorang­
ing, remote control, -dB display) $375. HP 
8660C/005, 100 synthesized signal gener­
ator mainframe $1,700. HP 862228 .01 to 
2.4GHz sweep oscillator plug-in $1,600. 
HP 8505A RF network analyzer .5 to 
1300MHz, 100dB dynamic range, with 
phase-lock option 005 and HP 8501A 
storage normalizer. Bright CRT. $3,700. 
Tek P6201 900MHz active probe $350. 
Excellent condition, with warranty. Pep­
per System, 214-353-0257. 

TEKTRONIX 7L 12 spectrum analyzer for 
7613/23 oscilloscope, 0.1-1800MHz, 
300Hz RBW. Service manual, application 
notes. $1,400. John, PO Box 95, Los 
Alamos, NM 87544. 505-455-2565. 

TEKTRONIX TEST EQUIPMENT FOR AU­
DIO, BROADCAST, VIDEO: AM 503 & 
A6302 current probe & amplifier (to 5 
A/div; DC to 50MHz) $890. AM 503 & 
A6303 (to 50 A/div; DC to 15MHz) $1,440. 
FG 501A audio to 1 MHz function generat­
or $265. FG 502 audio to 11MHz funtion 
generator $275. FG 504 audio to 40MHz 
function generator, lin/log sweep $750. 
PG 508 50MHz pulse generator (variable 
rise, fall times) $325. DM 502A auto­
ranging multimeter $215. AA 501 distor­
tion analyzer $1,250. DA 4084 distortion 
analyzer (like AA 5001) $1,250. 466 
100MHz portable storage oscilloscope 
$845. 485 350MHz portable oscilloscope 
$795. 7633 100MHz storage mainframe 
$475. 7A22 high-sensitivity differential 
vertical amplifier $375. AM 502 high­
sensitivity differential amplifier $375. 
7854 400MHz oscilloscope mainframe: 
digital storage, waveform processing, 
GPIB $975. 7D20 digital storage plug-in: 
cursor measurements, min/max envelop­
ing, signal averaging $825. 149A NTSC 
generator $775. Excellent condition, with 
warranty. Pepper Systems, 214-353-0257. 

TEST EQUIPMENT surplus for sale, 
MA4001, GI412R satellite receiver, HP 
8020B sweep mainframe and HP 8621A 
RF section, Oak Mark II and Ill scrambler. 
Best offer. Call 619-569-8089. 

TEK 453, $185! Tested and repaired $245. 
Very good condition $295. Calibrated, 
manual, accessories, 1 year warrantee 
$395. Gary, N6ZD. 408-385-0301; FAX 408-
385-0261. 

HP SWEEP generator 86290C $1,500; 
86342C, 86350C, $750; Wavetek 1001 
$150; ETN System noise monitor $250; 
Electro Metrics interference analyzer 
EMC-50 $1 ,500; Polarad test receiver 
$2,500 (ESH-2). Tel 714-441-1002, FAX 
714-441-1214. 

LOGIC ANALYZERS: HP1630D logic ana­
lyzer (100M Hz timing, 25M Hz state) $995. 
Pods for HP 1600A $39 each. Tek 7D01/ 
DF1 logic analyzer plug-in (to 100MHz) 
$225. Tek DAS 9129 color systems, up to 
660MHz- low prices. Analyzers sold with 
pods, warranty. Pepper Systems, 214-
353-0257. 

HP 7351A DC transfer standard $500; HP 
3400A RMS voltmeter $150; Tek 7CT1N 
curve tracer $300; AO microscopes, mod­
el 40 stereo 20X & 40X with light $300, 
model 60 biological 40X, 100X, 430X with 
substage light $200. Call 412-833.0874. 

WANTED: LATE MODEL TEST EQUIP­
MENT (Tektronix, HP, Fluke). Especially: 
Tek SG 505/2, Tek S-6, Tek 2465AJB. Also, 
we buy test equipment service manuals 
and catalogs. Pepper Systems: 214-353-
0257; 214-902-9511 FAX. 

WANTED DOLCH model ALP44 active 
logic probes (and possibly other 4850A 
compatible accessories) 708-358-3275. 

GENRAD 2220 Bug Hound $265. Dexis, 
612-944-7670. 

DMM 89 $199.95 
Most Advanced DMM 
All Pl<rpos• &: Communication 
-80.7to81.4dBmwith 40 -12000 
20 reference impedances 

TrueRMS 
Frequency counter: 0.01Hz-10MHz 
capacitance: 1 pF-SO,O()Oj'F 
M .. aure AC volt to 20kHz 
5000 counla, 0.1 ~ accur.cy 
Auto/manual range, fast bar graph 
Min/Mu/Ave/OH/Relative/Zoom 
Auto power off 
Input waming 
Splash proof 
Volt, amp, ohm, logic, diode, continuity 
Ruggerdized ease 
Rubber holster included 

LCR Meter 1310 
$229.95 

Most Advanced LCR 
Dual display:LJQ or CJO 
Inductance: 0.1!1H-1000H 
Capacitance:0.1 pF-10,()()()11f 
lmpedance:1m0-10MO 
0. 7% basic accuracy 
Dissipation factor & a factor 
Serial & parallel mode 
Relative mode for comparison 
and to remove parasitica 

Slatistica, tolerance, 
Best for design, Incoming 
testing & production 

SMD and chip component 
test probe $25.00 

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. 

WANTED: TEST equipment in working 
condition. TEK, HP, FLUKE and others! 
DEXIS. Fax list to 612-942-9712 or voice at 
612-944-7670. 

WANTED! TEST equipment. We pay top 
dollar for used, scopes, generators, ana­
lyzers from HP, Tektronix and others. Call 
Charles at Metric for immediate quota­
tion. 1-800-432-3424. 

Volt, Amp, Ohm 
39911 count display 
P .. kHold 
Auto power off 
Ruggerdized case. 
Rubber Holster $8.00 
Temperature probe $7.00 

LCR Meter 814 
$189.95 

Resolution LCR 
Inductance: 0.1 j1H-200H 
Capacitance: 0.1 pF-20,()()()11f 
Resistance: 1rn0.20MO 
1% basic accuracy 
Dissipation factor indicates leakage 
in capacitor and a factor in inductor 
Zero adjustment to reduce parasi­
tica from test fixture 
Best for high frequency RF 
and surface mount components. 
SMD and chip component test probe 
$25.00, Deluxe carT)'ing 
case $5.00 

20 MHz Oscilloscope with Delay 

TEK 78440 oscilloscope dual beam 
400MHz $700. Dexis, 612-944-7670. 

FLUKE 2240C Data logger $1,200. Dexis, 
612-944-7670. 

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. 

TEST EQUIPMENT sale: GR916AL, RF 
bridge $350; Environmental Instruments 
RDM101 Respirable Dust Monitor, $300; 
Druck DP1600 Dig pressure indicator 
$200, GR 874-D50 50cm adjustable stub, 
$50, GR1650A RCL Bridge, $250, 
GR1568A Wave ana, $200; GR15218 
Graphic level Recorder $300, GR1432J, 
$100. A-Comm Electronics 303-290-8012. 

DMM 21 
$74.95 

Inductance: 1 !1H..coH 
c.p.cilance: 1pF-~ 
Frequency: 1 Hz-1 MHz 
Volt, amp, ohm, diode, 
continuity 
39119 count display 

HFE 

Multlmeter 
12 $&4.95 

Holster c-10 $10 
Fluke 70 II $67.5 
Fluke 73 II $94 
Fluke 7511 $129 
Holster C..70 $16 
Fluke 77 II $149 
Fluke 79 II $169 
Fluke 29 II $169 

Fluke 83 $225 
Fluke 85 $259 
Fluke 87 $287 

Fluke 97 
Scope Meter$1785 

Sweep PS-205 $429.95 
20 MHz Digital Storage 
Oscilloscope DS-203 $729.95 

Dual Trace, Componenttes~ 6" CRT, X-Y Operation, TV 
Sync, Z-Modulation, CH2 Output, Graticule Ilium, 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 $589.95 
PS-805 80 MHz DELAY SWEEP $769.95 

Scope Probe: 80MHz x1, x10 $13, 100MHz x1, x10 $22 

SWitchable between digital and analog modes 
2 K word per channel storage 
Sampling rate: 10 M sample /sec 
8 bit vertical resolution (25 LereVdiv) 
Expanded Timebase 1 Omsldiv- 0.5 sldiv 
Refresh, Roll, Save all , Save CH2, Pre-Trig 
Plotter Control 
250MHz x1, x10 $29, 250MHz x100 $39 

DC Power Supply DC Power Supply Triple Output 
PS-8202 $499.95 
Two 0-30 VDC , G-311 ou1puts 

PS-303 $159.00 
0-30 n>c , 0-JA output 
Conl18nl voiiBge & conslant current mode 
0.~ + '21nV 1ne 1'19Adon 
o.~ + 3/nV load r~lon 
1 mVrms noise and r1pple 
Short drc:Ut and ......toad prolecled , • 
PS-8200v.tllcls;tal- $179.00 
Also~: 31JV/5A, 6t:Nf311, 6t:Nf511 

16V/10A. JfJV/1011 

: 

RF SIGNAL 
GENERATOR 
SG-41608 $119.00 
100 kHz-150MHz sinewave in 6 
ranges 
RF Output 1 OOmVrms to 35 MHz 
Internal 1kHz, External 50Hz-20kHz 
AM modulation 
Audio output 1 kHz, 1 Vrms 

RFSIGNAL 
GEN./COUNTER 
SG-4162 AD $229.95 
Generates RF signal same as 
SG-41808 
Frequency counter 1Hz - 150 MHz 
for intemal and external source 
Sensitivity<50mV 

one nxed iM>C, 311 ~ 
Capeble or Independent or nddng operalon 
Cons1ant voltage end ecns1ant etnent mode 
Four~-. for volt end etnent clsplay 
exc-.. rep.ton and low r1pple 
Short clrc:Ut and over1oed prolecled 
Also.-: 3fJVf5A t1ple ~ $549.95 
Duolhoclclng3fJVf311,3fJV1511,6t:Nf311,6t:Nf5A 

AUDIO GENERA TOR 
AG-2601A $119.00 
1OHz - 1 MHz in 5 ranges 
Output 0-8Vrms sinewave 

(}.1 OVp-p squarewave 
Synchronization: !3% of oscillation 

frequency per Vrms 
Output distortion: 
0.05~ 500Hz - 50kHz 
0.5 ~ 50Hz - 500kHz 

Output impedance: 800 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<50rnV 

FUNCTION GENERATOR 
FG-2100A $169.95 
0.2 Hz -2 MHz in 7 ranges 
Sine, square, triangle, pulse and ramp 
Output 5mV-20Vp-p 
1% distortion, DC offset! 10V 
VCF: (}.10V control frequency to 1000:1 

FUNCTION GEN/ COUNTER 
FG-2102AD $229.95 
Generates signal same as FG-21 OOA 
Frequency counter 4 digits 
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 2a 
AM Modulation 
Gated Burs~ Voltage Control Generator 
Generator Control Voltage & 6 digit counter 
1Hz-10MHz for internal & extemal sources 

ALFA ELECTRONICS (800) 526-2532/(609) 520-2002 15DAYMONEYBACKGUARANTEE 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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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,;___===.._._.:=.......t.~~~fi:L.::~lL---. 

select a particular satellite simply by 
grounding the desired control line 
with an external switch. Crystals are 
available for all the common satel­
lites, and they install simply by plug­
ging into sockets on the board. This 
scheme is very practical and saves 
about 50% of the cost of having a 
synthesized receiver, even more if 
you built it as a kit. 

product Information, and/or photos to: 

NUTS & VOLTS MAGAZINE 
NEW PRODUCT EDITOR, 

430 PRINCELAND CT., CORONA, CA 91719 

TF-144 
2M INTERMODULATION FILTER 

Tucker Electronics and Comp­
uters announces the Tucker TF-

144 2M interrnodulation filter. 
The TF-144 utilizes a three­

pole filter that provides 40 dB or 
more of attenuation to frequencies 
outside of the two-meter amateur 
band. 

The TF-144 installs between 
the antenna and the transceiver 
with two female S0-239 connec­
tors. The filter automatically switch­
es on during receive and off during 
transmit. It can also be manually 
switched in and out of the circuit. It 
can be used on both handheld and 
mobile transceivers. 

The TF-144 measures only 2.5" 
x 1.75" x 1.75" and is powered by 
12 VDC at less than 1 00 rnA 
(power cord included). List price of 
the Tucker TF-144 is $79.95. 

For more information, contact: 

TUCKER ELECTRONICS 
& COMPUTERS 

1717 RESERVE ST., DEPT. NV 
GARLAND, TX 75042-7621 

1-800-527-4642 
214-348-8800 

FAX: 214-348-0367 

HAMTRONICS® VHF FM 
RECEIVERS 

Hamtronics®, Inc. announces 
new low-cost monitor receiver 

kits for the 28, 50, 73, 144, 152, and 
220 MHz bands. The R100 Receiver 
was designed to replace both the 
R144/R220 and R76 series 
receivers which have Jong been 
popular for demanding applications, 
such as repeaters, audio and data 
links, packet radio, and remote con­
trol. The R1 00 not only provides a 
replacement for the older R76 series 
used for the lower VHF bands, but it 
also allows easier coverage of the 
various segments of the 150-175 
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MHz high band and 200-240 MHz 
ranges which are popular with com­
mercial customers. In addition, the 
R100 was designed to have a new 
positive-acting, wide-range squelch 
circuit, and additional output termi­
nals for repeater audio and discrimi­
nator audio. And it is now easier to 
assemble and align. 

It uses triple-tuned circuits in the 
front end and excellent crystal and 
ceramic filters in the IF with steep 
skirts for close channel spacing or 
repeater operation. The IF selectivi­
ty, for instance, is over 100dB at ± 
12KHz away from the carrier. Low 
noise FETs in the front end provide 
good overload resistance and 
0.15//N sensitivity. 

The price of the R100 is consid­
erably less than the R144/R220 
series. Kits for any of the bands are 
only $129.00. Wired and tested 
units are only $189.00, a $30.00 
savings. Channel crystals for any 
desired frequency within these 
bands are only $12 .00 . 
Proportionally-controlled crystal 
ovens are available for operation 
over wide temperature ranges. 

For more details, contact: 

HAMTRONICS, INC. 
65-F MOUL RD., DEPT. NV 

HILTON, NY 14468-9535 
716-392-9430 FAX: 716-392-9420 

MINIATURE PIN CRIMPING TOOL 

RF Industries introduces a new 
miniature pin crimping tool for 

coax and D-subminiature crimp 
pins. 

This new tool will crimp pins 
with an 00 from as large as AWG 
20 to as small as AWG 26. The 
crimping action is quite different 
from the normal hex die set and 
allows one tool to crimp many differ­
ent sized pins with one movable die. 
This four-way die action will provide 
unique and positive crimping action. 

Many of the new subminiature 
cable connectors are using center 
conductor pins smaller than .052" 
and, therefore, outside the range of 
most crimping die sets. The RFA-
4089 miniature pin crimping tool will 
crimp such pins. 

For additional information, con­
tact: 

RF INDUSTRIES, L TO. 
7620 MIRAMAR RD., DEPT. NV 

SAN DIEGO, CA 92126 
619-549-6340 FAX: 619-549-6345 

1-800-233-1728 

DUAL COLOR BARGRAPH 

The new 0101 from Creative 
Technology, Inc. is usable in low 

light or total darkness. Full scale is 
always lit green, signal voltage is 
red, enabling you to see the signal 
and full scale together. The unit can 
be used in either dot or bar mode, 
any combination of dual color LEOs 
may be used. 

Over range causes display to 
flash red/green, over range flash 
can be set to any of the 10 LEOs. 

Kit includes built-in audio beep 
for over range. Device can be used 
as a voltmeter in your home, or 
automotive applications, or use two 
for the stereo. 

The unit has a kit price of 
$26.00 and is also available assem­
bled and tested for $34.95. 

For further details, call or write: 

CREATIVE TECHNOLOGY, INC. 
P.O. BOX 1401, DEPT. NV 
TORRINGTON, CT 06790 

203-482-7124 

The new AS 138 Scan Adapter 
allows you to be away from the 
shack and still monitor the various 
weather satellites. It consists of a 
small PC board which continually 
monitors the receiver, scanning the 
four channels, looking for an active 
satellite overhead. If it hears one, 
the scanner stops on that channel 
and turns on a relay. The relay can 
be used to activate a tape recorder, 
allowing you to play back the tape 
into your demodulator unit whenever 
you have time to reproduce the 
satellite images on your computer. 

The R138 Receiver's kit price is 
$129.00. It is also available wired & 
tested for $189.00. The AS138 Scan 
Adapter Module is $39.00 in kit 
form, or $69.00 wired & tested. 
Channel crystals are only $12.00 
each. 

For more details, write to: 

HAMTRONICS, INC. 
65-F MOUL RD., DEPT. NV 

HILTON, NY 14468-9535 
716-392-9430 FAX: 716-392-9420 

INTERSERIES ADAPTORS 

L-com has announced a handy RF 
adaptor assortment kit to have in 

the lab or for field maintenance peo-
SCAN ADAPTER pie. lnterseries adaptors allow the 

interface of any BNC equipped 
cables with any popular SMA, UHF, 
RCA, and "F" Series Terminated 
cables. A total of 11 adaptors are 
included all housed in a hfgh impact 
compartmental case. All adaptors 
are quality machined to close toler­
ances. The adaptors have nickel 
plated housings and gold plated 
contacts. 

The Model BA 1800K lnterseries 
assortment is moderately priced at 
only $39.95. 

For more information, contact: 

L-COM, INC. 
1755 OSGOOD ST., DEPT. NV 
NORTH ANDOVER, MA 01845 
800-343-1455, 508-682-6936 

FAX: 508-689-9484 

The new Hamtronics® R 138 
Receiver now has a companion 

accessory, the AS138 Scan Adapter 
Module. THREE CHANNEL 5 AMP SUPPLY 

The R138 Receiver is crystal 
controlled; and it has four-channel oiamol'ld Mountain Engineering 
oscillators, which allows you to announces the release of a new 



three channel programmable power 
supply designed for four-corner 
product testing. The Model 553 has 
a fixed 5 volt, a programmable 5 
volt, and a programmable 12-volt 
channel. Voltage range is± 750mV 
in 1 ~5mV steps (5 volt) and ± 2 volts 
in 4mV increments on the 12-volt 
output. Accuracy of both program­
mable channels is 0.1 %. The 5-volt 
channel is also configurable to 3 
volts. The unit is easily programmed 
with high or low level software 
through the PC parallel port. Sample 
software written in QuickBasic is 
included. 

Other features include a manual 
or automatic programming switch, 
remote sensing capabilities, output 
sequencing, and two 1 0-turn poten­
tiometers for voltage adjustment in 
the manual mode. 

Applications include testing of 
electro-mechanical devices such as 
hard disk drives, floppies and tape 
units, integrated circuit parametric 
testing, motherboard burn-in, and 
any other application where stable 
and accurate voltages at currents up 
to 5 amps are required. Unit is avail­
able as a board level product, with a 
bulk power supply, or as an 
enclosed stand-alone bench top unit 
with two 3-1/2 digit voltmeters. 

For more information, contact: 

DIAMOND MOUNTAIN 
ENGINEERING, INC. 

3213 WHIPPLE RD., DEPT. NV 
UNION CITY, CA 94587 

510-487-9530 FAX: 510-487-9531 

GENDER CHANGER 
ASSORTMENT 

The slimline gender changer 
assortment kit contains a total of 

eight adaptors usable on just about 
every D-Sub equipped cable . 
Includes DB9, DB15, DB25, and 
DB37 types, each in male-male or 
female-female versions. 

Slimline gender changers are 
manufactured to tight tolerances 
and with high quality materials. 
Extremely low profile of only 3/16" 
between connectors contributes to 
less strain for overstressed interface 
ports. Fully shielded, gold plated 
contacts, and UL Listed. Provided 
with applicable fastening hardware 
which may be removed if not need­
ed. 

The Model DGB1010 kit is pack­
aged in a high-impact carry contain-

er: Single lot price is only $49.95, 
priced much lower than when the 
eight gender changers are pur­
chased separately. 

For detailed information, con­
tact: 

L-COM, INC. 
1755 OSGOOD ST., DEPT. NV 
NORTH ANDOVER, MA 01845 
800-343-1455, 508-682-6936 

FAX: 508-689-9484 

TEFLON® STANDOFFS 

Standard and thin wall Teflon® 
tubing that ,can be cut to length 

in precise sizes for raising compo­
nents on PC boards to improve sol­
der flow and prevent electrical dis­
continuities is available from M.M. 
Newman Corporation. 

M.M. Newman Teflon Standoffs 
can be fabricated from 56 standard 
sizes of tubing ranging from AWG 
30 to AWG 0 in standard and thin 
wall types. Used to raise capacitors 
and other components on plated 
thru hole PC boards, they draw sol­
der into the holes by capillary action 
and help to prevent electrical dis­
continuities. 

Cut to length from 1/16" with ± 
.032" accuracy , M.M . Newman 
Teflon Standoffs are available clear 
or in colors for coding by length. 
Featuring a 2.1 1400 v/mil dielectric 
strength, the tubing is chemically 
inert, nonflammable, operates from -
450°F to +500°F, conforms to MIL+ 
22129, ASTM-D-3295 , AM S-
3653/3655, and is UL listed. 

For more information, contact: 

M.M. NEWMAN CORPORATION 
24TIOGAWAY 

P.O. BOX 615, DEPT. NV 
MARBLEHEAD, MA 01945 

617-631-7100 FAX: 617-631-8887 

HEADSTARTCARDTM PCMCIA 
PROTOTYPING KIT 

Accurite Technologies, Inc. 
announces the latest addition to 

its family of PCMCIA products with 
its HeadstartCard™ PCMCIA proto­
typing kit. 

Release 2.10 compatible , the 
HeadstartCard kit streamlines the 
design cycle for PCMCIA products 

providing a completed PCMCIA 
interface design ready for tailoring to 
a custom application and already 
packaged in a type II form factor. 

The HeadstartCard develop­
ment and prototyping kit includes a 
type II physical format PCB with 
PCMCIA interface logic based on 
the Zilog Z86M17ASC adapter chip. 
The custom application area of the 
PCB supports surface mount ICs 
including 32 or 64 pin QFPs, 44 or 
1 00 pin QFPs, and 150 and 300 mil 
SOICs. 

The ample documentation sup­
plied includes schematics for the 
prototype board together with data 
books and specifications for key 
chips included on the board, as well 
as for popluar controller chips being 
used in PCMCIA card readers. 

PCMCIA general design refer­
ence material is also provided 
together with assorted utility soft­
ware useful in debugging and com­
pleting the design. 

The HeadstartCard prototyping 
kit is economically priced at 
$399.00. 

For more information, contact: 

ACCURITE TECHNOLOGIES, INC. 
231 CHARCOT AVE., DEPT. NV 

SAN JOSE, CA 95131-1107 
408-433-1980 FAX: 408-433-1716 

PB-51/11 
PROGRAMMING BOARD 

Allen Systems announces the PB-
51/11 programming board. The 

PB-51/11 is a cost-effective EPROM 
and EEPROM programmer for the 
popular 8051 and 68HC11 micro­
controller families. It connects to a 
PC parallel printer port (either LPT1 
or LPT2) and includes the neces­
sary cable and driver software (MS­
DOS, 5-1/4 inch disk). Also included 
is an AC adapter which supplies the 
9 VDC power to the board. 

The programming board accom­
modates a number of zero insertion 
force (ZIF) socket types: a 28 pin 
DIP ZIF for programming the 
27C256 (32K EPROM); both a 40 
pin DIP ZIF and 44 pin PLCC ZIF for 
programming the 89C51 (4K EEP­
ROM), and 87C51 family devices 
(4K, 8K, 16K, 32K EPROM); and a 
52 pin PLCC ZIF for 68HC711 E9 
devices {12K EPROM). 

To minimize cost, the board is 
offered in a number of configura­
tions. Zl F sockets can be very 
expensive, expecially for 44 and 52 
pin PLCC types. Hence, the board 
can be purchased with only the 
required ZIF socket(s) installed. It 

can even be purchased without any 
ZIF sockets. 

Each PB-51/11 configuration 
supports a single target device type 
and package style. If desired, the 
user can reconfigure the PB-51/11 
for other devices and/or packages. 

An assortment of software dri­
vers for the host PC is supplied with 
the PB-51/11. Currently, four drivers 
are included: 89C51 Driver, 87C51 
Family Driver, 68HC711 E9 Driver, 
and 27C256 Driver. 

For more information, contact: 

ALLEN SYSTEMS 
2346 BRANDON RD., DEPT. NV 

COLUMBUS, OH 43221 
614-488-7122 

MINIATURE 8051 BASED 
SINGLE BOARD COMPUTER 

The LITTLE BYTE-51 is a minia­
ture single board computer 

based upon the popular 8051 family 
of microcontrollers. The family 
device installed on the board is the 
89C51. It is a fully static CPU with 
clock speeds of up to 20MHz. 

A main advantage of the 89C51 
is its 4K byte EEPROM for program 
storage. Because the EEPROM is 
electrically erasable, application 
software can be installed or updated 
while the 89C51 remains on the 
board. This "in-system program­
ming" is performed using Allen 
Systems' PB-51/11 programming 
board. 

A major design feature of the 
LITTLE BYTE-51 is its small foot­
print. The board measures only 
1.625 by 2.25 inches. Other board 
features include the DS 1232 
MicroMonitor chip, the 93LC66 seri­
al EEPROM, and a prototyping 
area. The OS 1232 generates the 
reset signal on power-up, and pro­
vides an optional watchdog timer. 
The 93LC66 is a serial EEPROM 
with 512 bytes of storage. 

Designing with the LITTLE 
BYTE-51 is relatively straightforward 
because of the connectors on the 
board. Two 20 pin headers provide 
access to all CPU lines. These can 
Continued on page 133 
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CONDOR D.C. POWER SUPPLY 
PN# YCA426 115VAC INPUT 
+5V, 4.0A I +12V, 3.0A 
-l2V, 0.8A I -5V, 0.2A 
$9.95 

Joystick Assembly 
5 microswitches, cord, 
handle assembly $3. 99ea. 
GREAT PARTS BUY! 

MINDSCAPE POWER PLAYER JOYSTICK 
FOR COMMODORE 64, AMIGA, ATARI 
$4.99 

ACER 
101 KEY KEYBOARDS NEW- AT ONLY 

$29.95 

••••••••• SHAREWARE ASSORTMENT 

SPECIALIZE OUR CHOICE 
IN HARD TO FIND 10 5.25" DISKS- $10.00 

LED SPECIAL! 10 3.5" DISKS. $15.00 

Assortment of shapes, COMPUTER AND ... ----------I 
colors, and sizes. ELECTRONIC 
100 pes.- $19.99 ITEMS. CALL 

1---------------~FORSTOCKAND 

ASSORTED HEATSINKS 
PRICES. 

10 pes.- $9.99 ••••••••• 

POCKET PC REFERENCE 
370 PAGES OF HARD TO FIND 
INFORMATION FOR IBM PC'S 
AND COMPATIBLES. 
EXCELLENT BOOK 
$14.95 

HELPING HANDS 
DUAL CLAMP 
WITH LENS 

$9.95 

COMPUTER "STUFF" 

COREL DRAW ver. 3.0 
CD & 3.5 DISKS - $59.95 
CD ONLY- $49.95 

DOS 5.0, 360K DISKS 
$19.95 

DOS 4.01-$12.95 

MINITOWER CASE 
NEW- 200 WATT P.S. 
$59.95 

MASTERING DOS 
TUTORIAL AND USERS GUIDE 
COVERS UP TO VER. 3.3 
BUT GREAT BASIC REFERENCE 
575 PAGES $2.99 

All different sizes, shapes . .-.& _______ ._ __________ .. ______ .. ~.-------------.. 
Managers Choice. HEMOSTATS-3.5" to 8" 

.. ________ .. GREAT FOR HOLDING PARTS 

$2.95 to $5 .95 
MUFFIN FANS 

3 l/8 X 3 l/8 X 1" ~ 
Newl2VFan U 
$8.95 

FAN CORDS- $1.25 

FAN GUARD- $1.00 

NEEDLE FILE SET 
COARSE CUT - 10 pes. 
$2.99 

LOOP 
EDMUND SCIENTIFlC 
ACHROMATIC 
12XCOATED 
FOLDING - WICASE 
$14.99 

WIRE TIES 
PKG. OF 100 
4" WilliE- $2.50 
5" BLACK - $3.40 

CD ROM DRIVE 
W/CARD, CABLE. 
SINGLE SPEED 
MITSUMI, USED. 
90DAYWARR. 
$49.95 

VARIABLE SPEED CONTROL 
FOR CEILING FANS - $2.50 

TRIM POT ASSORTMENT 
25 pes- $10.95 
50 pes.- $20.00 

LC.'S GALORE !!! 
CALL FOR UPDATED LIST 
OF CURRENT STOCK OR FOR 
PRICE AND AVAILABILITY 

ANTI-STATIC BAGS 
Used once, Good Shape 
Assorted Sizes, great for 
protecting spare P.C. boards. 
100 pes.- $11.99 

PIK ASSORTMENT 
5 pes. $10.00 

\VE Bt:Y Sl;RPLl"S!- FAX l"S YOl'R LIST FOR ll\1\IEDIATE OFFERS 

ELECTRONIC MATERIALS RECOVERY, INC. 
3102 \\'. TI-IOMAS #902, PIIOE~IX, AZ. 85017 

PIIO:\E (602) 272-3200 FAX (602) 269-3265 E.lVI.R. B.B.S. (602) 272-5300 
\11'\I\1U'vl ORDERS IS 00- VISA/\1C ACCEPTED- !\0 C 0 D'S- UPS SHIPPI\JG ADDED TO ALL ORDERS 

OLA\:TITIES LI\1ITED- CALL FOR OTHER PRODLCTS A:\D SPECIALS- CALL FOR CATALOG 
'.\I"' 

UNIVERSAL SCPC-100 AUDIO RECEIVER 

SERVICES ON SCPC RADIO 

ALL SPORTS· NEWS NETWORKS · AP • UPI· RADIO NETS ·HOMETOWN SPORTS 
·TALK SHOWS· MUSIC (CLASSICAL, JAZZ, ROCK) • MAJOR RADIO STATIONS· 
ANANCIAL NEWS· NEW, QUICK LOCATOR CHANNEL GUIDE FURNISHED ·OVER 
430 CHANNELS AND GROWING! 

FEATURES OF THE SCPC-100 

MICROPROCESSOR lUNING, EASY TO lUNE ·50 CHANNEL MEMORY RECAll· 
WORKS WITH 950-1450 SYSTEMS· 3-MINUTE HOOKUP -1/2' DISPLAY· C AND 
Ku BAND SCPC • DOES NOT DISABLE VIDEO IN USE • USE WITH HI-A SYSTEM • 
RECEIVESAI.LSCPCCHANNELS· SIMPLE TO USE· TUNE ALL 'HIDDEN' a-tANNa.s. 

INTRODUCTORY PRICE $439 + S&H 

UNIVERSAL ELECTRONICS, INC. 
4555 GROVES RD .. SUITE 12. COLUMBUS, OH 43232 

(614) 866-4605 FAX (614) 866-1201 
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I #80 TEST EQUIPMENT cont. 

HP 8660C, 86603A, 866338, 1-2600MHz 
synthesised signal generator system, 
$4,500. Bill at Tech-Systems, 1-800-435-
1516, FAX 908·280-0007. 

SERVICE MONITOR. Model CT3000S. 1 
gigahertz with scope. New condition in 
original shipping carton and all manuals. 
$3,200. Other test equipment available. 
Fax or write for a complete list. No junk! 
Visa, M/C, Discover, Message or Fax: 
501·223·9406. Software City, Box 23016, 
Little Rock, AR 72221. 

NORTH ATLANTIC Phase angle voltmet· 
er, VM-204, 200BR $100 ea; 321A, $150. 
Krohn·Hite amplifier DCA-50 $100, 330M 
band pass filter $100 ea. Gertsch decade 
resolver bridge and resolver standard, 
SB-4C-4/2 (mounted on common rack and 
panel) $700. ESI Synchro test bridge 
X-628, 2 sec ace. $150. Gertsch complex 
ratio bridge CRB·4RS $150. Otto wolf 
secondary resistance standard MW31 
$250. Phone 818-761-8594. 

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. 



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. 

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. 

MORE! TEST Equipment: AIL 521, $200; 
HP 1715A, $750; HP 3400A, $300; HP 
8620C, $450; TEK 7A26, $150; Call Dale at 
Metric 1·800-432-3424. 

HP8175A DIGITAL signal gen. w/15464A 
TIL pod. $5k 080. 408-662-0194. 

HP 1725A, 275M HZ. ± .5% time base 
phase delay measurements. $495! Gary, 
N6ZD, 408·385-0301, FAX 408-385-0261. 

HP 8015A 50MHz Pulse Generator. Op· 
tion 02 adds counted burst, option 07 
adds level tracking, $695; HP 203A Varia· 
ble Phase Function Generator 0.005Hz to 
60KHz simultaneous sine and square 
wave outputs, continuously variable 
phase on channel two. $250. Marconi 
TF2300B FM/AM Modulation Meter, 
4MHz to 1.2GHz, excellent condition, 
$350, General Radio 1531 Xenon Strobot· 
achometer, 110 RPM to 25,000 RPM 
direct measure, $250. HP 5255A Frequen· 
cy Converter 3.0·12.4GHz fits 5245 coun· 
ters, $125, Gelman HV Power Supply, 
0·500 VDC, 125mA, dual meters $100. 
Lehman Scientific, 717-252-4211, 717-244· 
7540. 

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. 

DIGITAL C,L METERS. 4 and 4% digits, 
several models to choose from, 30 day 
money back/3 year repair warranty. Large 
LED display, small, rugged aluminum 
box. Test frequency 10MHz/1MHz down 
to 1KHz. Accuracy: ± 0.2%. Resolution: 
0.0001 pF/0.001 pF & 0.0001JLH/0.001JLH . 
Test signal: sinewave 0.1V/1V analog 
output, many more features. Best per· 
formance/price ratio, available today with 
prices starting at $360. DIGITAL PHASE 
METERS. 3Hz to 30MHz, 0.01° accuracy, 
4% LED display. Features: auto gain/at· 
tenuation, no adjustments, accept any 
wave forms, same mechanical features 
and warranty terms. Price $670. All equip· 
ment is manufactured in the USA by TBE 
ELECTRONICS, PO Box 42, Candor, NY 
13743. Ph: 607-659-3030. 

GEIGER COUNTER. Beta and Gamma 
sensitive. LCD display. Pocket sized. Bat· 
teries included. $49.95 + $3 S&H. VISA/ 
MC. ELECTROMAN, Box 24474, New 
Orleans, LA 70184. 504-482-3017. 

TM 

FAMILIAR TECHNOLOGY: Based on the popular 
PIC 16C57® micro controller. 

LOTS Of MEMORY: 48 bytes internal RAM and 2k or 8k 
byte eeprom for program storage. 

EASY TO PROGRAM: Uses FBASIC, a structured Basic 
dialect that does compile time error checking. 

EASY TO DEBUG: Source level Debugger single steps through 
program. Memory variable peeking and poking. 

EASY TO INTERFACE: Library routines for external 8bit 
and 4bit busses. Pulse routines, RC measurement, RS232, 
16 1/0 lines, Square wave generator, etc. 
EASY TO AFFORD: TICkits from $49 each. Development 
systems are only $45. IBM compatible with a serial port works 
as compiler and downloader. 

CALL FOR INFORMATION, TICkits ARE AVAILABLE NOW! 

T 

JEll<eccitir<{))mll(CI§ TM 

P.O. Box 18476 
Boulder, CO 80308-1476 

9 
(303) 440-5590 

PIC is registered trademark of Microchip Technologies, Inc. 
Write In 80 on Reader Service Card. 

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. 

TEST EQUIPMENT: HP3585A spectrum 
analyzer, $4,800; Fluke 8920A RMS volt· 
meter, $425; HP3400A RMS voltmeter, 
$175; HP334A distortion analyzer, $315; 
Tek T932A oscilloscope, $250; HP1200A 
oscilloscope, $150; caller ID unit, $20. 
Call evenings 301-977-7408. 

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. 

WANTED: LATE model test equipment & 
manuals. Naptech buys & sells test 
equipment by HP, Tektronix, etc. Wanted: 
Tek 2200 and 2400 series, H P 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. 

Robot Kits 

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. 

WANTED: HP4284A or 4192A Z meter, 
HP239A oscillator, HP1120A or 1121A 
probe, HP1122A supply, HP11654A pro­
bes. SELL: HP4276A. Phone/fax, John at 
505-982-1894. 

TEKTRONIX 650HR 12" broadcast. Color 
monitors w/602 vector. $1,100 ea. 818· 
352-6619. 

./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, wel~-i11ustrat~ dir~ti_ons for assembly, experiments and testing. Each Robot ~it applies 
different electromc & robottc pnnctples. Learn how Robots work and have fun at the same ttme! 

606A "Scrambler" All Terrain 603A "Copycat" Programmable 
Robot This 6-legged Robot walks over •. Robot Program direction, light and 
rough terrain. Uses high-tech infrared sound using detachable keypad (included) 
beam to sense and avoid avoid objects in or optional PC. Learn digital logic basics. 
its path. 32 page Book. $37.95 , · _ 44 page Book. $57.35 

602A "Biinky" Pathfinder Robot , 601 A "Scooter" Sound Controii-
Eollows path made with a marker pen or .-1\4 "" ed Robot Backs up, changes direction, 

~t!:;g~s~j~; k;~~d 7n~~~~~- ~t;e~;~ \,~ IJ' ~;:s ::::;;!;h;l~~s~~~ ::~ ~~i~;; 
Book. Infrared emitter/detectors. $36.95 · b&V Book. Fast-paced excitement! $18.95 

DEPENDABLE PRODUCTS Since 1963, Graymark's ONLY business has been prod~cing education_al e!ectronic 
kits. We do one thing and we do it right. That's why Graymark has the largest selectiOn of electromc ktts. And, 
our "It works or we fu it" policy guarantees success for YOU! 

ORDER TODAY! Phone: VISAIMasterCard!Discover/AMEX 
Mall: Check/Money Order, Credit Cards 
Add: $4.00 Shipping 

Graymark P.o. Box 2o1s. Tustin, cA 92681 

Write In 81 on Reader Service Card. 

CALL FOR FREE 
40 PAGE CATALOG 

800-854-7393 
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Roger's Systems Specialist 
r-r---- 21 021-504 Soledad Canyon Road __ __,.., 

• Santa Clarita, California 91351 • 

Dill 

#TE·SW4 

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

Hold Button 

Ring Light 

• Computer • Communications 

Network • Audio • Video 

$~ each 4 for $2()00 
Indicator Light 

TM 

Cables * Connectors * Accessories 
Free catalog with any order! 

8 0-3 6-057 805-28 -

Television Cable 
50 feet "F" to "F" Cable 

$51H1 each 

#VC-SOF 

B Fax 805-288-2293 [ v1u I [••ij 3 feet to 25 feet also available 

Dual Fan Card 
Internal Fan Carel w/2 fans 

Also 6V DC Power Output 

Stereo Headphones AC I DC Inverter 
For Sound Cards or Compact Disc Stereo 

10 Ft. Cord Super-Dynamic 
"AC Power from you car Cigarette Lighter'' 

100 Watt 12v DC to 120v AC 

$25'Ml #TM-Fan-card 

$3&1l #TM-Fan-Combo 
Combo VO Controller 

$1 Q® #TM-170 

Pear Shape High Quality 

$3® #TM-171 ~ 
Digital Stereo Headphone 
and Mono Microphone I 

$18® #TM-169 

Low Battery Shutdown 
Electronic Circuit 

Protections ---~ 

$34» #TM-140-SP 

Heat Sink with Fan 
Easy power hook-up! 

------------~ --------------------------~ 
Clips to Chip 

Computer Speaker 101 Keyboard SCSI I and SCSI II 
486/AT CPU 

S7® #TM-FAN-2 
For IBM Clones 

2" Internal Replacement Speaker 

with bracket 
Easy to install 

#TM-123 

Brand New Top Quality Major Brand Name 

1 Year Warranty "Soft" or "Click" touch 
3' SCSI I to SCSI II 
$2()011 #CC.679 

6' SCSI I to SCSI II 

$2~ #CC-686 

3' SCSI II to SCSI II 

$2400 #CC-678 

$1 JHl 6 for $5® $22JHJ. 5 up $2Q.Qil SCSI Ill also available 

586/AT CPU 

s1 ~ #TM-FAN-66 

586/AT CPU 
s1 Qilll #TM-FAN-90 

~ 
~ 

~~~--------------------------------~· 
CMOS Battery Holder with Lead L.E.D. Speed Display for Case Power Supply Fan 

For Mid-Tower or Auxiliary fan, 7 blades • 
12 volts 3 1/8" x 3 1/8" x 1" 

#TM-124 
Holds 4 "AA" batteries Your Choice! 

#TM-SPD 
Call for your other case goodies 
such as screws and hardware $1 QQ 20 up .83¢ 

Motherboard 
Standoffs 

#CN-475 Nylon 

• #CN-474 Brass 
~without 
~ nut 

ICN-475-U Nylon 

Duplex Wall Plate 
6c (RJ-14) 
Top Quality 
Beige Color 

MFG By Allen Tel 
U.L&CSA 
Approved 

#TE-WPD-6 

nflhf) Otherphone 
vt.=J l accessories available 

$1 ® 10 piece bag S1.o!L 20 up .80¢ 

Surge Suppressors AC to DC Converter 
3 Outlet Wall Mount Universal 

UL Listed Mu~i-vohage 1.5v - 12v DC 

Single Outlet 
Wall Mount Adaptor 

3-Wire Grounded 
~ ULListed 

~ #TM-202 

$1lHl 6 for $&10 

6 Different Connectors 
Polarity Switch 

#TM-307 $3® 
500ma 

#TM-310 $5® 

$5iMl 20 up $45Jl #TM-F AN , --

Game Port to MIDI 
Keyboard Cable I 6' DB15 male-female 

2 - 5 pin DIN male 
Soundblaster Compatible 

Microphones 
General purpose 
Large Dynamic Mic 

1/4"to1/8~ 
Adaptor 
Included 

$5lHl #TM·MIC 

Condenser 

~~~.~~ 

$3® #TM·MIC2 

Only $10.00 minimum order • Add $4.50 for pre-paid orders • camornla residents add 8.25% tax • No out of state checks accepted 
__,_-===-------:;:~..:..:..;....;_;,;==;:;,.__~_.__ Most orders shipped same day 
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I #80 TEST EQUIPMENT cont. 

TEKTRONIX 7000 SERIES: 7854 400MHz 
oscilloscope mainframe with GPIB, digi­
tal storage, waveform measurement ca­
pability $975. 7633 100M Hz storage main­
frame $475. 7904 or R7903 500MHz main­
frame $435. 7853A 100MHz dual time 
base $190. 7885, 7880 delaying, delayed 
400MHz time bases $225, $175. 7892A 
500MHz dual time base $325. 7815, 7810 
delaying, delayed 1000MHz time bases 
$550, . $475. 7CT1 N curve tracer $475. 
7015 225MHz counter/timer $275. 7020 
digital . storage plug-in featuring cursor 
measurements, min/max enveloping, sig­
nal averaging $825. 7L5/L3 spectrum ana­
lyzer, 20Hz-5MHz, digital storage $1,500; 
with tracking generator $2,000. 7S12 time 
domain reflectometer with S-6, S-52 - can 
measure cable length to resolution of .1" 
(20 psec) per division $1,600. 7S14 1GHz 
dual trace delayed sweep sampler $675. 
Excellent condition! Other plug-ins, 
mainframes, package discounts availa­
ble. All with warranty. Pepper Systems, 
214-353-0257. 

TEAM AMERICA'S "PERIPHERAL BARGAINS" 

TEKTRONIX 7000 SERIES VERTICAL 
AMPLIFIERS: 7A13 105MHz differential 
comparator (LED) $375. 7A18 75MHz 
dual-trace $65; 7A18A (newer version) 
$90; 7A18A/6 (with variable offset) $120. 
7A22 1MHz high-sensitivity, differential 
$375. 7A24 400MHz dual-trace $250. 7A26 
200MHz dual-trace $135. 7A29 1000MHz 
single-trace $750. 7A42 350MHz 4-
channel $595. Excellent condition! Other 
plug-ins, mainframes, package dis­
counts. Pepper Systems, 214-353-0257. 

FOR SALE: Digilog 800 Protocol Analyzer 
with V.35 and X.21 options. Great unit for 
spare or parts. Call John at Computer 
Locaters South with offer. 910-760-3705. 

TEKTRONIX: 7223A oscilloscope with 
two -7A26, -7B53A plug-ins $600. Tektro­
nix: 7633 oscilloscope with two -7A26, 
-7B53A plug-ins $600, Tektronix: 485 os­
cilloscope $750, Fluke: 8520A digital mul­
timeter $200, HP: 8616A signal generator 
$100. Ty Miller, South Coast Surplus, 
714-830-9170, FAX 714-454-9841. 

SPECTRUM ANALYZERS, HP 141T sys­
tems. Mainframes, plug-ins, tracking gen­
erators, preselectors, and hook-up ca­
bles. 909-279-7347. 

TEST EQUIPMENT: PRD/HP USM-
37A X,H Slotted line vswr kit, $400; 
GR1567 Sound level calibrator, $80; 
GR1921 Real time ana $900, GR1925, 
multichannel filter $600; Gr1826C, $400 
megohmmeter, GR1926 multichannel 
KMS detector, $600; GR1216A IF unit, 
$75, A-Comm Electronics, 303-290-8012. 

TEK 465M $495. Gary, 408-385-0301. 

CONTROLLER CARDS: 

• SCSI 8bit TM850 FUTURE D $30 
• SCSI 8bit T1 00/w/CD ROM sw $20 
• SCSI 16bit ADAPTEC 1542B $130 
• SCSI 16 bit FUTURE HD only $85 
• SCSI MC 1640 Adaptec $95 
•IDE 110 s/p- game 16 or 32 bit VLB $15 
•IDE 16 bit DT3767A 16bit HD only $4 
• ALL 16bit Seagate ST22R HD/FD $20 
• ALL 16bit Adaptec 2372C H D/FD $20 
• ALL 16 bit WD 1003-SR1 HD only $15 
• MFM 8bit SMS 5510 to 20MB $20 
• MFM 16bit SMS OMTI 8240 HD/FD $20 
• MFM 16bit DTC 7180 HD $20 
• MFM 16bit Everex EV349 HD/FD $35 
• ESDI Ultra Store 12F 16bit HD/FD $65 
• ESDI16 bit DTC6180 HD only $35 
• ESDI 16 bit DTC 6280 HD & FD $45 
• 4 Floppy 8 bit 360k -2.88 w/CBL $15 

~ 

YIS.A .. 

OSCILLOSCOPES! TEKTRONIX 7704A 
w/7B80, 7B85, 7A26, 200MHz oscillo­
scope system, $795. Tektronix 2335 
100M Hz dual trace, delayed sweep, ultra­
portable $795. HP 1740A 100MHz dual 
trace, delayed sweep $395 w/o probes, 
$450 w/2 new non-HP probes. Kikusui 
COS6100 100MHz five trace! Delayed 
sweep $495/$550. Tektronix 453 50MHz 
dual trace, delayed sweep $195/$235. 
Tektronix 2215, 60MHz dual trace, de­
layed sweep $475/$515. Tektronix 2213, 
60MHz dual trace, delayed sweep $395/ 
$425. Tektronix 454A, 150M Hz dual trace, 
delayed sweep $395/$450. Lehman Scien­
tific, 717-252-4211, 717-244-7540. 

141T COMPUTER INTERFACE All cables, 
Windows software included, just connect 
to PC parallel port and modernize your 
old 141T spectrum analyzer. Multiple 
traces, digital average, max hold, normal­
ize, markers, graph, numeric listing, etc. 
Print and plot to any Windows printer or 
plotter. Save traces and setup to disk. 
Click and drag to alter the screen layout. 
Export graph to word processors, and 
more $169, requires Windows 3.1.1nnova­
tion First, PO Box 221, Mason, OH 45040, 
513-459-7070. 

POTASSIUM PERMANGANATE Controls 
concentration of chemical or color in a 
flowing stream of water. Concentration 
to below .25PPM. Cratar Instruments, 
2304 West Broadway, Sedalia, MO 65301. 

NEED Only 1,2/More Descrambler Combos? 
We GUARANTBB to beat anyone's similar 'All In One Special' pricing on 
orders of 1, 2, 3 ... 25+. (Basebands or used equipment not included) 

no more messy wires or power supply cables required. Brand new. 

Viperi~~~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 

Quantity 
1-5 5-~o 

$125 CALL 

$145 
$140 
$LOWEST 

PANS PM ELECTRONICS CABLES 
TVT-3G .. ... $32 PIONEER .. $55 Coax(6ft) ... $2 .5 0 
STEALTH .... $39 ~TB ...... $32 Coax(3ft) ... $2.00 
M80 . . . . .... $49 Nl2 (OAK). $40 Coax (1ft) ... $1.50 

CONVERTERS(l .. 25+) 
Millenniurn3 .... Best Price Guarantee 

+ 
RXll Video Stabilizer...._.~. $20 remove all 
copyguard, jitter color fade fr~m~your home VHS tapes. 

I P YOU ))Oft CALL D BOT I LOft 

PRICES SPEAK FOR THBMSBLVBS 

602-910-5341 
MONEY BACK GUARANTEE 

Write In 86 on Reader Service Card. 

CARDS: 
• MEMORY CARD16 bit 2MB EXP $50. 

HARD DRIVES: "7 , ... , · 

• MEMORY CARD 16 bit 8 simm slots $20 
• 20MB SEAG ST225 MFM 5 1/4 '• $59 
• 40MB IDE CONNER CP3044 $75 

• 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 $10 
• Motherboard 386DX33 w/cpu ide,fd $80 
• Motherboard 486 128K cal no CPU $80 
• MODEM 2400 INT or EXT $10 
• SOUND CARD Microsoft 16 bit $55 

stereo, speakers, HP, mic. 
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 $12 
• 720K SMD FDD BLK $25 
• 1.44 FDD BEIGE $31 
• 1.2 FDD beige $35 

Write In 84 on Reader Service Card. 

Dealer List 
SunelC Electronic 
Supply 

4 Locations in Fl 
(813)88S..a74 

lynntronics 
Phoenix,AZ 
(602) 841·3900 

MinuteMan 
Electronics 
Fremont, CA 
(510) 791·5036 

Gateway 
Electronk:s 
3 Locations 
(314) 427-11116 

ACE Electrooics 
San Jose, CA 
(408) 297·1383 

Alltronics 
San Jose, CA 
(408) 943-9773 

Welrdstuff 
Sunnyvale, CA 
(408)746-1100 

Additional 
Dealers 
Welcome 

1 Yr 
Warranty 

Diode Test 
with Buzzer 

Resistance 
200 Ohms to 
20M Ohms 

DC Current 
2001JA to 

20A 
AC Current 
2001JA to 

20A 

Gray 
Colored Case 

3.5"W X 6.75"H 

See Your Local 
Dealer or Call 

9am to Spm Pacific Std. Time 

• 90MB ST 2106E ESDI 5 1/4 $75 
•170 MB IBM IDE 3.5$125. 
• 210MB CONNER CFS210A IDE $185 
• 540 MB MAXTOR 7540 IDE 3.5 $235 
• 670 MB MICRP. 1558-15 SCSI $275 
• CD ROM DRIVE 2X w/controller $120 
• CD ROM DRIVE 2X SCSI $125 
• CD ROM DRIVE 1 X SCSI EXT $75 
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 
• MOUSE 3 button beige or black $7 
• LARGE ASSORTMENT OF SOFTWARE 

90 DAY WARRANTY- ALL PRODUCTS 
FOR A COPY OF OUR LATEST INVENTORY 
USE "FAX ON DEMAND" DIAL 818-787-2139 

CALL FROM YOUR FAX MACHINE 24HRS 

Engineering 
Unit Display 

Transistor 
Tester 

DC Volts 
200mVto 

1000V 

AC Volts 
200mVto 

700V 

Precision 
Rotary 
Switch 

Easy Access 
Battery 

Compartment 

Tilt Stand 

Item# X3900 $29.95 
Item# X3910 
with Capacitance ........................ $39.95 

800-470-WIND (9463) 
Item# X3920 

with Capacitance & Temp ........ $44.95 
Fax: 408-987-7735 
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OMMERCIAL 
,RADIO LICENSE -

DO IT BEFORE JULY! 

II you ha11e been planning to study lor the 
commercial radio operator licenses!l better 
hit the books before this coming .July. Major 
changes in the commercial radio fest ques­
tion pool will fum a relafi11ely easy fest info 
a major brain-thumper. Wone ye~ there 
won't be any study materials lor the new fest 
until the end of the year. 

The commercial general radio 
operator's license is the FCC ticket 
necessary for performing mainte­
nance on marine and aviation two­
way radios, as well as the radar 
endorsement exam necessary for 
maintaining land and marine radar 
systems, plus the rules exam for talk­
ing over certain ship and aircraft radio 
systems where passengers are carried 
for hire. 

The commercial radio operator 
license was originally called radiotele­
phone-first class license, radiotele­
phone-second class license, and 
radiotelephone-third class permit. 
Back in the old days, the third class 
ticket allowed you to speak over cer­
tain broadcast stations and aboard 
boat stations. The second class 
license was necessary to work on 
boat radios and aircraft equipment, 
and in the old days the first class tick­
et was necessary for the adjustment 
of AM and FM/TV broadcast stations. 

radio operator's permit for domestic 
radios, they were still overwhelmed by 
the number of applicants wanting to 
take the exams, plus the fact that the 
exams were terri­
bly out of date, 
and major cut­
backs in their bud­
get loomed ahead. 
The FCC needed 
out, and looked at 
how well the ama­
teur radio volun­
teer examination 
system was han­
dling the require­
ment for obtaining 
the amateur radio 
ticket. 

o Global marine distress safety sys­
tem operator, written Element 1 
and 7 

o Global marine distress safety sys­
tem radio maintainer, written 
Element 1, 3, and 9 

o Ship radar endorsement, written 
Element 8 

It's been over a year since the 
colems have assisted with coming up 
with the original test questions for 
each of these license grades, and a 
year since the colems have been 
actively administrating the exams. 

by Gordon West 

ONLY source of all of the questions, 
answers, AND a description of how 
the right answer is calculated. 

The radiotelegraph questions 
were not a big hit because most U.S. 
ships have dropped radiotelegraph 
equipment in favor of the new global 
marine distress safety system satellite 
gear. So radiotelegraph didn't get 
much play last year, even though a 
six-tape code course specifically for 
radiotelegraph Elements 14 is avail­
able from this author (Gordon West, 

In 1984, that all changed - the 
FCC dropped the requirements for 
any commercial license to work on 
land mobile radio equipment, like 
business band radio, police radio, CB 
radio, and radio control. They also 
rolled up the first and second class 
radiotelephone licenses into a new life­
time general radiotelephone operator 
license. The third class radiotele­
phone permit, along with the broad­
cast station endorsement, was also 
canned. However, the commercial 
general tadiotelephone operator 
license (old first or second class tick­
et) was still required to work on air­
craft radios, marine radios, and pow­
erful shortwave broadcast radios. 
Also, the marine radio operator per­
mit (old third class) was still required 
by operators aboard boats carrying 
passengers for hire, and certain avia­
tion and marine shore-side radio sta­
tions. 

Just one year 
ago, the FCC 
turned over the 
general radiotele­
phone and 
radiotelegraph 
testing business 
over to "colems" -
commercial oper­
ator license exami­
nation manager 
organizations. 
Nine colems (see 
list) would man-

These happy GROL test passing applicants and examiners were the 
first in the country under the new rules In 1993 to offer exams outside 

of an FCC office. 

Even though the FCC "deli­
censed" the need for the commercial 
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age the test ques-
tion pools and begin giving the com­
mercial FCC tests for the following 
FCC commercial licenses: 

o Marine radio operator permit, writ­
ten Element 1 

o General radiotelephone operator 
license, Element 1 and 3 

o First class telegraph license, CW 
Elements 3 and 4, written 
Elements 1, 5, and 6 

o Second class radiotelegraph 
license, CW Elements 1 and 2, 
written Elements 1, 5, and 6 

o Third class radiotelegraph license, 
CW Elem~nts 1 and 2, written 
Elements 1 and 5 

The program has worked SUPERBLY 
with volunteer examiners giving the 
commercial exams almost every­
where in the country on an almost 
every-week basis. 

The most popular examinations 
were the general radio operator 
license with ship radar endorsement. 
Only one test preparation book was 
available for the first year that covered 
every question, every answer, and a 
description of how the correct answer 
was arrived at - and I am happy to 
say that I am the author of that book 
available through all Radio Shack 
stores. The book is now in its second 
printing and still continues to be the 

714-549-5000). 
The global marine distress safety 

system exams were few and far 
between because there was absolutely 
no study material available for the 
tests, and only a few ships in the 
United States were looking for 
GMDSS accredited radio operators. 

Without question, the most 
exams given were for the general 
radio operator license Elements 1 and 
3 along with Element 8 for ship radar 
endorsement. 

The technical question pool for 
GROL was hastily pulled together due 
to an extremely short period for 
colems to develop the initial question 



DO IT BEFORE JULY! 

pool. The big contributor was W5YI 
VEC, one of the country's biggest 
amateur radio test-givers who is also 
accredited as a commercial COLEM. 
Over 80 percent of the Element 3 test 
questions came out of the amateur 
radio Advanced and Extra class ques­
tion pools. This gave hams who were 
Advanced and Extra class operators 
an easy go at re-studying those ham 
questions, and passing rules and regs 
Element 1 and the technical Element 
3. Almost all used the Gordon West 
Radio Shack book. 

The radar Element 8 was another 
matter - the test questions came 
from all over the place, and some of 
the test questions were as old as the 
operator submitting them dealing with 
ancient radar where images were seen 
as a horizontal line on an old phos­
phorous oscilloscope. There were 
copious mentions of Loran A, and the 

Loran A navigation system that has lit­
tle to do with radar was turned off over 
20 years ago! And some of the other 
radar questions were so complex that 
even your scientific calculator would 
at times hiccup. Nonetheless, the 
Gordon West explanations on the 
radar question pool were developed 
and are now available from the author 
(714-549-5000) as the only explana­
tions out there specifically addressed 
to the present Element 8 radar ques­
tion pool. 

BIG CHANGE THIS JULY 

Despite the FCC getting out of 
the commercial licensing business, 
they were still responsible for seeing 
that the question pools were indeed 
valid and best reflect the subject 
material, and the FCC was also the 
only agency issuing the actual license 

Commercial Radio Licenses - Examination Requirements 

License Class Test Element Type of Examination Pass' 

Marine Radio Operator Written Element 1 24-questlon written examination 18 
Permit (MROP) 

General Radiotelephone Written Element 1 24-question written examination 18 
Operator License (GAOL) Written Element 3 76-questlon written examination 57 

T-1 -First Class Telegraphy Element 32 20 code groups (CG) per minute 
Radiotelegraph Operator Telegraphy Element 42 25 plain language (PL) words per 
Certificate - 1st RfT minute 
(Must be 21 years old and Written Element 1 24-question written examination 18 
have 1 year of experience) Written Element 5 50-question written examination 38 

Written Element 6 100-question written examination 75 

T-2- Second Class Telegraphy Element 12 16 code groups (CG) per minute• 
Radiotelegraph Operator Telegraphy Element 22 20 plain language (PL) words per 
Certificate - 2nd RfT minute• 

Written Element 1 24-questlon written examination 18 
Written Element 5 50-question written examination 38 
Written Element 6 100-questlon written examination 75 

T-3- Third Class Telegraphy Element 12 16 code groups (CG) per minute• 
Radiotelegraph Operator Telegraphy Element 22 20 plain language (PL) words per 
Certificate - 3rd RfT minute• 

Written Element 1 24-questlon written examination 18 
Written Element 5 50-question written examination 38 

GMDSS Radio Operator' Written Element 1 24-question written examination 18 
(GMDSS/0) Written Element 7 76-questlon written examination 57 

GMDSS Radio Maintainer' Written Element 1 24-question written examination 18 
(GMDSSIM) Written Element 3 76-question written examination 57 

Written Element 9 50-question written examination 38 

Ship Radar Endorsement Written Element 8 50-question written examination 38 
(RADAR) 

Six Months Endorsement No examination requirement, but requires a minimum of six 
(Must hold First or Second months service as a radio operator aboard a U.S. ship. 
Class Radiotelegraph 
Operator's Certificate) 

Restricted Radiotelephone No examination requirement, but holder must be eligible for 
Operator Permit employment In the U.S., be familiar with radio law, be able to 

keep a log and be able to speak and understand English. 

Notes: 
1. The Global Maritime Distress and Safety System (GMDSS) Is an automated ship-to-shore 

distress alertlng,system using satellite and advanced terrestrial communications systems. 
GMDSS basically replaces Morse code communications which Is being phased out as a 
maritime distress communications medium. 

2. Passing telegraphy examination requires copying CW (Morse code) for one minute without 
error. 

3. Number of correct answers to pass examination. 
4. Amateur Extra Class operators automatically receive credit for this element examination 

without testing. 

once the test 
results were turned 
into them in 
Gettysburg, PA. 
They received so 
many comments 
from marine radio 
and aviation radio 
technical experts 
that the Element 3 
was nothing more 
than a re-warmed 
ham test, they 
decided to let 
colems and all 
interested parties 
review ALL of the 
test question 
pools; send in their 
comments, com­
plaints, and sug­
gestions for better 
questions; and 
CHANGE all of the 
question pools this 
coming July, 
1995. 

This July, all of 
the written com­
mercial question 
pools will reflect 
new updated ques­
tions. Most of the 
Element 3 ama­
teur radio ques­
tions will be thrown 

Commercial GROL books will only be 
valid until July! Pass the tests now 
(while the test questions are easy)! 

out, and new brain-
busters introduced. Element 1 rules 
won't change much because rules are 
rules. The Element 8 radar questions 
will be completely revised, and their 
complexity will probably remain the 
same if not slightly reduced in neces­
sary calculations. 

Radiotelegraph written exams 
and GMDSS written examinations will 
change slightly, but nothing will 
change as much as Element 3. And 
Element 3 is the big one that is 
required for most of the other licens­
es, and Element 3 is the main ques­
tion pool for the general radio opera­
tor's license. 

The new question pool won't be 
released to the public until a few 
weeks before the new questions go 
into effect. When the new pool is 
released, it will take book publishers, 
including yours truly as an author, 
time to review the questions, come up 
with an explanation of the correct 
answer, and publish the book by 
December of this year. 
There won't be many folks passing 
the GROL from July to December 
without proper study materials, and it 
takes at least six months for study 
materials to get into stores through­
out the country. 

BEST ADVICE -TEST NOW 

The question pools won't rotate 
until July of this year. If ever you want-

ed to test for the written based on 
amateur radio-type questions, now's 
the time to do it. In one month, a 
licensed ham could get up to speed 
on passing the test. In about 60 days, 
the radio enthusiast could get through 
the books and prepare for the test 
without much problem. 

Radio Shack anticipates a sell-out 
of their remaining stock of current 
GROL test preparation books written 
by yours truly, along with Fred Maia 
W5YI. 

They believe, as Fred and I do, 
that there will be a literal run for the 
books as being the only ones in the 
country that reflect the present test 
question pool, and folks throughout 
the country will want to take the test 
before the exam gets infinitely more 
complex. 

So if ever you wanted the com­
mercial general radio operator's 
license, Elements 1, 3, and 8 should 
be taken before July with the study 
materials along with a description of 
how the correct answers were arrived 
at in a Q & A and description format. 

If you can't locate the study 
materials near you, contact Gordon 
West Radio School, (714) 549-5000, 
Monday through Friday, 10:00 a.m. to 
4:00p.m. 

Speak directly with me so we can 
get you up to speed and through the 
tests before the major summertime 
change. NV 
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WHERE OUR VALUED CUSTOMERS' BUSINESS 
IS HONESTLY APPRECIATED 

• 811· 7 • 3773 
1/&IJ;'i tJ7't& ORDERS ALSO ACCEPTED 

1 • 800 • 525 • 0428 P.M.SALES 

90 DAY + GUARANTEE 
NO PERSONAL CHECKS 

U.P.S. INSURED PRICES EFFECTIVE MAY 1993 NO NEVADA SALES 
HOURS: M-F 9-4 PST 

PAN COMBO PAN COMBO 
SCI.ATL. 

8500 to 
8569 

8570 to 
8580 

NO ZENITH 
NO BASEBAND BB 

GIVE TELEVIEW TONY A CALL TODAY 
1·702·253·1852 • FAI 1·702·253·1854 • P.O. 101 71465 • LAS VEGAS, IV 89170·1465 

Tony Talli's Original Teleview is not affiliated with Teleview, Inc. NV Corp. 
or Teleview Distributors, Inc. of Illinois. 

0-;;s~I:;;~~;~~-se:v:;;;;;;~nl~:~;-u:;:~::r:;;.---,r?f;jiiJj;l -------------------------------------

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 AUI1iORIZATION from their cable company. 
2. AUTHORIZATION: In general terms, proof of payment to a cable company for viewing their premium channels is AUTHORIZATION. I, the undersigned, understand paragraphs 1 and 2 
above and agree that: AS A USER: I will not use any cable products purchased from Teleview Distributors by myself or my company, for the purpose of decoding or viewing unauthorized pre­
mium cable channels or avoiding rightful payment to any cable company. AS A SELLER: I will not sell, trade, give or dispose of any goods I have purchased from Teleview Distributors to any 
third party or customer to whom I know, believe or suspect of using said goods for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable 
company. AS AN ADVERTISER: I agree I will not advertise, tell or communicate to anyone in any manner, that products I have purchased from Teleview Distributors can be, should be or are 
intended to be used for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company. 

Signature ____________________ _ Date _______________ _ 
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PLEASE FOR ORDERS ONL 

1-800-742-2567 
P.O. BOX 538 

BENSENVILLE, IL 60106 

OR Fax 70S • 616-8094 
-,..----1 

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 their premium channels is AUTHORIZATION. 
I, the undersigned, understand paragraphs 1 and 2 above and agree that: 
AS A USER: I will not use any cable products purchased from 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 customer to whom 1 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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WESTERN REGION 

MAY6 

CA ·SANTA BARBARA- Computer Marketplace. 
SPONSOR: National Productions. LOCATION: Earl 
Warren Showgrounds. ADMISSION: $5. CONTACT: 
National Productions, 408-778-5200. 

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. 619-561-0052. 

MAY 7 

CA.· LIVERMORE- East Bay Area Amateur Radio/ 
Electronics/Computer Swap Meet SPONSOR: liver­
more Amateur Radio Klub (LARK). LOCATION: Las 
Posltas College, N of 1-580 at Airway Blvd. exit. 
HOURS: 7 am-1 2noon, rain or shine. ADMISSION: 
Free. TALK-IN: 147.045+ (PL 94.8) from west, 
145.350- (PL 1 00) from east. FEATURES: E- H- FP­
FIR. DEALER INFO: Setup after 7am only. $10 
space fee. Covered spaces avail. If rain. CON-· 
TACT: Noel Anklam KC6QZK, 510-447-3857 eves 
or 51 0-783-2803 message days. 

CA ·SANTA ROSA- MarketPro Computer Show&. 
Sale. LOCATION: Sonoma Co. Fairgrounds. 
HOURS: 1 Oam-5pm. ADMISSION: $6, free w/mem­
bershlp. FEATURES: C. CONTACT: MarketPro Com­
puter Shows. • 

MAY 13 

CA • FONTANA - Amateur Radio &. Electronic 
Equipment Swap Meet. SPONSOR: Inland Empire 
ARC&. A.B. Miller High School ARC. LOCATION: 
A.B. Miller High School, 6821 Oleander Ave. 
HOURS: 7am-?. ADMISSION: Free. FEATURES: E- EX 
- FP- F/R- H. DEALER INFO: Set-up 6am. CONTACT: 
Bill Gruber 909-822-4138 eves. 

MAY13 - t4 

CA • POMONA - Computer Marketplace. SPON­
SOR: National Productions. LOCATION: Falrplex 
Expo Center. ADMISSION: $7. CONTACT: National 
Productions, 408-778-5200. 

CA • SACRAMENTO - MarketPro Computer Show 
&. Sale. LOCATION: Cal Expo. HOURS: 1 Oam-Spm. 
ADMISSION: $6, free w/membership. FEATURES: C. 
CONTACT: MarketPro Computer Shows. • 

MAY 14 

CA.· SAN DIEGO- MarketPro Computer Show&. 
Sale . LOCATION: Scottish Rite Center. HOURS: 
1 Oam-5pm. ADMISSION: $6, free w/membershlp. 
FEATURES: C. CONTACT: MarketPro Computer 
Shows.• 

MAY ZO 

CA ·FRESNO- MarketPro Computer Show 1!.. Sale. 
LOCATION: Fresno Fairgrounds. HOURS: 10am-
5pm. ADMISSION: $6, free w/membershlp. FEA· 
TURES: C. CONTACT: MarketPro Computer 
Shows. • 

CA.· POMONA- Radio&. Electronics Swap Meet. 
SPONSOR: Calif. Microwave Relay Assn. LOCA· 
TION: DeVry Institute of Technology Parking Lot. 
HOURS: 7 am-I 1 am. ADMISSION: Free for buyers. 
TALK-IN: 146.175+, 445.925- PLIOO. DEALER 
INFO: Tailgate space, $5. CONTACT: Mike Wulfes­
tleg, N6RHZ, 714-537-4230. 

CA- SANTEE- Ham Radio, Computer 1!.. 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- FIR- H. DEALER INFO: 
$6/vehlcle. CONTACT: Pat, WA6MHZ, ARCEC, Box 
50, El Cajon CA 92020. 619-561-0052. 

MAY ZO -Z I 

WA ·YAKIMA- ARRL Ham fest . 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 1!.. Comput­
ers. HOURS: 8am-3pm. ADMISSION: Free. FEA­
TURES: FP. DEALER INFO: Vendor spaces $1 5. 
CONTACT: 3102 W. Thomas Rd. #902, Phoenix 
AZ 85017. 602-2 72-3200. 

CA- SAN RAFAEL- MarketPro Computer Show 1!.. 
Sale. LOCATION: Embassy Suites. HOURS: 1 Oam-
5pm. ADMISSION: $6, free w/membershlp. FEA· 
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The Events Calendar ts a free service limited to electronic events such aa 
computer shows, hamfeats, flea markets, etc. If your organization Ia eponaorlng an 
event and would like a free listing, contact us at least 60 days prior to the event. Include 
your flyer, estlmat.S atta.!'dance, name ot person to contact and phoml number. 

Compttmentary lssuea are available ~.tpoq request tor dlstrlbutton to your attendees. 
A street addreas tor UP& shipment Is required. 

While we strive tor accuracy In our calendar, we cannot be responsible for atrorS or 
cancellations. The Information contained In thla column Is for the uae of the readera of 
Nuts IJ VoH& and may not be republished In any form without the written permissiOn of 
T & L Publications, Inc. 

TURES: C. CONTACT: MarketPro Computer 
Shows. • 

CA • STOCKTON - MarketPro Computer Show 1!.. 
Sale. LOCATION: Civic Auditorium. HOURS: I Oam-
5pm. ADMISSION: $6, free w /membershlp. FEA­
TURES: C. CONTACT: MarketPro Computer 
Shows. • 

JUNE Z - 3 -4 

OR- SEASIDE- SEAPAC Ham Convention. SPON­
SOR: Oregon Tualatin Valley ARC. LOCATION: 
Seaside Convention Center. HOURS: Fri. 12pm-
6pm; Sat. 8am-5pm; Sun. 8:30am-2pm. ADMIS. 
SION: $6 adv .. $8 door. TALK-IN: 146.660. FEA­
TURES: AC- B- CB- DP- E ·EX- F • FM • FP- F/R • H­
RV-S • S. DEALER INFO: AI Berg, 503-640-5456. 
CONTACT: Randy Stimson, 503-297-1 175. • VE 
Testing - Registration Deadline May 1, 1995. 

JUNE 3 

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: SO<. 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 . 

JUNE 3 -4 

CA.- Pomona- Computer Marketplace. SPON­
SOR: National Productions. LOCATION: Falrplex 
Expo Center. ADMISSION: S 7 . CONTACT: National 
Productions, 408-778-5200. 

JUNE 4 

CA ·LIVERMORE- 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-1 Znoon, rain or shine. ADMISSION: 
Free. TALK-IN: 147 .045+ (PL 94.8) from west, 
145.350- (PL I 00) from east. FEATURES: E- H- FP­
F/ R. DEALER INFO: Setup after 7am only. $10 
space fee . Covered spaces avail. If rain . CON­
TACT: Noel Anklam, KC6QZK, 510-447-3857 
eves or 510-783-2803 message days. 

JUNE 10 

CA.- FONTANA- Amateur Radio&. Electronic 
Equipment Swap Meet. SPONSOR: Inland Empire 
ARC &. A.B. Miller High School ARC. LOCATION: 
A.B. Miller High School, 682 I Oleander Ave. 
HOURS: 7am-?. ADMISSION: Free. FEATURES: E - EX 
- FP- F/R- H. DEALER INFO: Set-up 6am. CONTACT: 
Bill Gruber 909-822-4138 eves. 

JUNE 17 

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. FlATURES: C- E- F- F/R- H. DEALER INFO: 
$6 vehicle. CONTACT: Pat, WA6MHZ, ARCEC, Box 
50, El Cajon CA 92020. 619•561-0052 . 

JULY 1 

CA ·SANTEE- Ham Radio, Computer 1!.. 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. DEALERINFO: 
$6 vehicle. CONTACT: Pat, WA6MHZ, ARCEC, Box 
50, El CaJon CA 92020. 619-561-0052. 

JULY Z 

CA • LIVERMORE- 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: 7 am-I 2noon. rain or shine. ADMISSION: 
Free. TALK-IN: 147.045+ (PL 94.8) fr west, 
145.350- (PL 100) fr east. FEATURES: E- H. FP-

F/ R. DEALER INFO: Setup after 7am only. $I 0 
space fee . Covered spaces avail. If rain. CON­
TACT: Noel Anklam KC6QZK, 510-447-3857 eves 

.or 510-783-2803 message days. 

JULY 8 

CA - FONTANA - Amateur Radio 1!.. Electronic 
Equ ipment Swap Meet. SPONSOR: Inland Empire 
ARC 1!.. A.B. Miller High School ARC. LOCATION: 
A .B. Miller High School , 6821 Oleander Ave. 
HOURS: 7am-?. ADMISSION: Free. FEATURES: E- EX 
- FP - FIR- H. DEALER INFO: Set-up 6am. CONTACT: 
Bill Gruber 909-822-4138 eves. 

JULY 14- l 'i- 16 

ID -BOISE- Convention 1995. SPONSOR: Interna­
tional Radio Club of America. LOCATION: Owyhee 
Plaza Hotel. FEATURES: DP · f . CONTACT: 208-
377-5346. 

JULY I 5 

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- FI R- H. DEALER INFO: 
$6 vehicle. CONTACT: Pat, WA6MHZ, ARCEC, Box 
50, El Cajon CA 92020. 619-561-0052 . 

JULY 16 

AZ - PHOENIX - Computer 1!.. Electronic Swap 
Meet. SPONSOR: Electronic Materials 1!.. Comput­
ers . LOCATION: Electronic Materials&. Computers 

AC 
B 
c 
CB 
DP 
E 
EX 
F 
FM 
FP 
FIR 
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 

All Ustlng Jntonnatton ahould be a..-t to~ 

Nuts ft. Volta Magazine 
EVENTS C#.LSNQAR 
430 Pdnceland Court 

Corona, CA 91119 
Phone 809·371·8497 

FAX 909·371·3052 

parking lot, 3102 W. Thomas Rd. #902. HOURS: 
8am-3pm. ADMISSION: Free. FlATURES: FP. DEAL· 
ER INFO: Vendor spaces $1 5. CONTACT: 3102 W 
Thomas Rd. #902, Phoenix AZ 85017 . 602-272-
3200. 

CENTRAL REGION 

MAY6 

AR • RUSSELLVILLE - ARRL Hamfest. SPONSOR: 
Arkansas River Valley AR Foundation. CONTACT: 
jerry Wilkinson, WB41CV, 544 Richland Circle, 
Russellville AR 72801. 501-968-7257. 

IN -INDIANAPOLIS- Indianapolis Computer Fair. 
LOCATION: Knights of Columbus Auditorium, 
2100 E. 72st St .. Just W of Keystone Ave. HOURS: 
I Oam-3pm. ADMISSION: $4, under 12 free. FEA­
TURES: C- DP. CONTACT: Ben Yanto, AGI Comput­
er Fairs. • 

Ml- TAYLOR- Computer Trade Show. LOCATION: 
Democratic Club of Taylor, 23400 Wick Rd., 4 
blocks E of Telegraph. HOURS: I Oam-3pm. AD· 
MISSION: Adults $4, seniors &. students w/ID $3 , 
under 12 free w/adult. FlATURES: C - DP. CON­
TACT: Computers 1!.. You, 313-283-1754. 

OH ·AKRON- Electronics Fair. SPONSOR: Nation­
al Expos, Inc. LOCATION: Emidlo 1!.. Sons Center, 
48 E. Bath Rd. 1!.. old Rt. 8 . HOURS: 9am-3pm. 

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, AI)- 201·265·1075 

NARISAAM Computer Shows • 800-436-6707 

Northern Computer Shows· 508-744-8440 



ADMISSION: $ 5 . FEATURES: C - DP - E- FM- F/R- H. 
DEALER INFO: 6' indoor ta ble $1 0, 8' premium 
location tables $25 . A fter 4 /2 5/95 add $5 . CON­
TACT: foe Bowen Pres .. Voice or FAX 2 16-442-
1 776. Ro n Nelson Voice President , Voi ce 216-
292-7744 or fax 216-292-7746 , and mail to , 
National Expos, Inc .. 30799 Plnetree Rd .. #230, 
Cleveland OH 441 24. 

TX • AMARILLO - ARRL Hamfest. SPONSOR: 
Panhandle ARC. CONTACT: Guy Pigg, WZ5C, POB 
3842 , Amar i llo TX 791 16 -3842. 806-372-8462. 

MAY 6-7 

TX ·ABILENE- ARRL West Texas Section Conven­
t ion &. 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. 4pm-9pm, 
Sat . 6am . CONTACT: Peg Richard , KA4UPA. 1442 
Lakeside Dr., Abilene TX 79602, 915-672-8889 . 

MAY7 

IN · SOUTH BEND- Camera/Computer Swap Meet. 
LOCATION: Century Center , Downtown South 
Bend. HOURS: 10am-3pm. ADMISSION: $5, under _ 
12 free . DEALER INFO: 8 ' tables $50. CONTACT: 
Roger L. Smith , 8863 E. Black Point Rd. , Syracuse 
IN 46567 . 2 19-856-3863 , voice/FAX. 

Ml - LANSING - Computer Trade Show. LOCA­
TION: Hol iday 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 i lD $3 , under 12 free w /adult. FEA­
TURES: C- DP. CONTACT: Computers&. You, 
3 I 3-283-1 7 54. 

MN -BEMIDJI- Hamfest. SPONSOR: Paul Bunyon 
ARC. LOCATION: BemidJi Eagles Club. HOURS: 
s ,ooam-3 ,30pm. TALK-IN: 146. 13/ 73 . FEATURES: 
CB - DP - EX - FM. CONTACT: Dave Peterson 
NOQHL. 218-75 1-2314. George Welte , NOWBU. 
218-751-2931. To register for testing, Gurnee 
Bridgeman W9NT. · 

OH - CLEVELAND - Compvter Mania! SPONSOR: 
National Computer Exposit ion. LOCATION: Bren­
nan 's Party Center , 13000 Trisket Rd . at 1-90 Exit 
166 , 1/ 4 m i le S to Trisket, 1/ 2 mile Won Trisk et. 
HOURS: 10am-3 ,30pm. ADMISSION: $1 offw/ad, 
under 12 f ree. FEATURES: FP. DEALER INFO: Setup 
8 am-9 ,30am. Sell o uts are common, early booking 
advised . CONTACT: jo e Bowen. 216-442- 1776 o r 
Ro nald Ne lso n, FAX, 21 6-292-7746. National 
Expo's,lnc., 30799 Plnetree Rd . #230, Cleve land 
OH 44 124. 

OH - LISBON - 1995 Co lumbiana County Ham­
fest . SPONSOR: Tr iangle ARC. LOCATION: Colum­
biana County Fai rg rounds. HOURS: Bam-? ADMIS­
SION: $4, under 12 free. TALK-IN: 146.70 -
224.66- 14 6 .805. FEATURES: DP - RV-S. DEALER 
INFO: Indoor Ta bles $6 each, Flea Market Space 
$ 1 each. Set-up 6 ,3 0 . CONTACT: KSJKB, Dick 
216-385-1245 . 

MAY12 - 13 

IN - KOKOMO - 24t h Reg ional Radio Festival. 
SPONSOR: Indiana Historica l Radio Soc iety. LO­
CATION: Ramada Inn. HOURS: Fri, 8am-5pm; Sa t , 
8 am-6pm . ADMISSION: $8 ad v .. $8/ family (same 
address} : $10 door/family (same address). FEA­
TURES: B - FM - F/R - S. DEALER INFO: Outside flea 
market space; $5/1 space, $15/2 spaces, $35/ 3 
spaces. Indoor f lea table , Friday only, limi t I $5/6 ' 
table . CONTACT: Herman Gross, 3 17-459-8308. 
Dr. M ichael Cla rk IHR5 Treasurer , RR 2 , Box 9 0 , 
Frankl in IN 461 3 I . 

NE - SOUTH SIOUX CITY- Hamboree &. Iowa State 
Convention. SPONSOR: 3900 &. Sooland ARA . 
LOCATION: Marina Inn. ADMISSION: $6 both days. 
FEATURES: B - DP - EX - F - F/R - H. DEALER INFO: 
Flea Market tables $5 , AI Smith , 3529 Douglas St. , 
Sioux City, lA 51 I 04 , 712-259-7475. CONTACT: 
Dick Pitner , 2931 Pierce St. , Sioux City lA 51 I 04, 
712-258-1520. 

MAY 13 

LA • SPRINGHILL - North LA/South AR Hamfest. 
SPONSOR: Springhill ARC, Inc. &. Arkla ARC, Inc. 
LOCATION: Civic Center, North Main Street. 
HOURS: 8am-2pm. ADMISSION: $3 . TALK-IN: 
147 . 165 &. 146.730. FEATURES: CB- DP - EX - FP. 
DEALER INFO: Tables, $10. Set-up 7 ,00am. CON­
TACT: NSNSX , 605 5th NE, Springhill LA 71075 , 
318-539-4167 . 

OH • TOLEDO - Compvter Mania! SPONSOR: 
National Computer Exposition. LOCATION: Rama­
da lnn/Southwyck, 2340 S. Reynolds Rd .. Ohio 
Tpk . 80/90 Exit 4, 1/4 Mile North on Rt. 20. 
HOURS: I Oam-3pm. ADMISSION: $1 off w /ad, 
under 12 free . FEATURES: AC - C - DP - FP - F/R. 
DEALER INFO: Setup 8am-9,30am. Sellouts are 
common, early booking advised. CONTACT: joe 
Bowen . 216-442-1776 or Ronald Nelson. FAX, 
216-292-7746 . National Expo's, Inc. , 30799 Pin­
etree Rd . # 230, Cleveland OH 44124. 

WI - MANITOWOC - Lakeshore Hamfest. Elec­
t ro nics&. Co mpu ter Swapfest. SPONSOR: Mancord 
Rad io Cl ub . LOCATION: M anitowoc County Expo. 
HOURS: Sam -? ADMISSION: $2 adv ., $3 door. 
TALK-IN: 146.6 1- or 14 7.0 3+ . FEA TURES:DP-EX 
- FiR. DEALER INFO: Tables, $4 ea .. electric outlets, 
$5 ea .. set up Fri. nigh t until I Opm or early Sat . 
m o rn ing. CONTACT: Glen 41 4-684-7096 or Red 
4 14-684-9097. 

MAY 14 

lA- MARSHALLTOWN- Ham fest '95. SPONSOR: 
CIRAS. LOCATION: Marshalltow n Co mmunity Col­
leg e . HOURS: 8am-4pm. ADMISSION: $4 adv., $5 
door. FEATURES: DP- EX - H - T. DEALER INFO : 8 ' 
tables, $8 pre-paid . CONTACT: CIRAS. POB 184, 
Laurel lA 5014 1. 

Ml • DEARBORN - 3rd Annual M others Day 
Computer Trade Show. LOCATION: Dearborn Civic 
Center, 1580 I Michigan Ave ., corner of Green­
field . HOURS: I Oam-3pm. ADMISSION: Adults $4, 
sen iors&. students wilD $3 , under 12 free wiadult , 
all fema les free . FEATURES: C - DP. CONTACT: 
Computers &. You , 3 13-283- 1754 . 

OH · ATHENS- 16th Annual Ham fest. SPONSOR: 
Athens County ARA. LOCATION: City Recreation 
Center. Take t heE Street exit on ei t her US Rt. 33 or 
US Rt . 50 and look for signs to t he hamfest . 
ADMISSION: $4, YLs and female spouses of hams 
are free . TALK-IN: 145. 15MHz (-600 offset }. FEA· 
TURES: DP - FM - F/R - H - T. DEALER INFO: Indoor 
space Is only available by advanced registration . If 
Interested contact fohn Biddle, WD8fLM, 80 Won­
der Hills Dr., Athens OH 45 70 I. Phone 614-594-
890 I, after 6,00pm. CONTACT: Carl f. Denbow, 
KABJXG, 63 Morris Ave. , Athens O H 45 701-1939. 
Internet: denbow@mal l.oucom.oh lo u.edu ; or 
packet: KA8JXG@KA8DRR.OH.US.NA. 

OH • MEDINA - Medina County Hamfest '95. 
SPONSOR: Medina 2 Meter Group, Inc. LOCATION: 
Medina County Communit y Center , 7 3 5 Lafayette 
Rd. HOURS: 8am- lpm. ADMISSION: $3 adv .. $4 
door. TALK-IN: 147 .63i 03 . FEATURES: C- DP- E­
FM - FP - FiR - H. DEALER INFO: Tab les $6, flea 
market, I 0 ', space $4, set-up 6,00am. CONTACT: 
Medina Hamfest Committee , POB 452 . Medina OH 
44258, 216-725-4492 , I Oam-5pm . 

MAY 19-20- 2 I 

SD - HOT SPRINGS- 1995 Dakota Division Ham 
Rad io Convention. SPONSOR: Hot Springs ARC. 
LOCATION: Mueller Civ ic Center. HOURS: Sam-? 
ADMISSION: $8 adv. , $10 door. TALK-IN: 
146 .850(·). FEATURES: B • C • CB • DP • F- FM- F/R • 
H. DEALER INFO: Flea Mark et tables $10. CON­
TACT: Tim Anderso n. I<OOR, 440 N 20th, Hot 
Spr ings SD 5 7747 , 6 05-74 5-6323. 

MAY ZO 

CO - COLORADO SPRINGS- Swapfest. SPONSOR: 
Pikes Peak ARA. LOCATION: Liberty High School, 
8720 Sc arbo ro ugh Dr. HOURS: 8am-3pm. ADMIS­
SION: $3 . TALK-IN: 14 6 .97 , 146.52. FEATURES: C • 
DP · E ·EX· F/R · H. DEALER INFO: Tables $10, 2 or 
mo re $8. Se t -up 6am. CONTACT: Harv Hunter, 
WA3EIB. 143 7 Che lton Rd .. Colorado Springs CO 
8 0 9 09. 7 19-597-8 964. 

IN - INDIANAPOLIS- Indianapolis Computer Fair. 
LOCATION: Qua l it y Inn East, 35th &. Shadeland 
Ave . CONTACT: Ben Yanto , AGI Computer Fairs . • 

Ml- WESTLAND- Great Lakes Co mputer 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, Seni ors/Students $3. 
under I 2 free w /adult . FEATURES: C • DP- FP - F/R­
S. DEALER INFO: 8 ' $35 ea . 12 ' $40 ea . CONTACT: 
Progressive Computer Producti o ns, 23814 Michi­
gan Ave ., Ste . 237 , Dearborn Ml 48124. 313-425-
9276. 

MO- FESTUS- Cave Fest '95 . SPONSOR: jefferson 
County ARC. LOCATION: 20 miles south of St. 
Louis, I-55 South to exit 1 78. Herculaneum, East to 
HWY 61 i 67 . South on HWY 61 /67 2 miles to CAVE 
entrance. HOURS: 7am-? ADMISSION: $ 3, under 
12 free . TALK-IN: 147.075/224.0 4i442.500. FEA· 
TURES: C • CB- DP- E - EX - F- FP • F/R - H- S -T. 
DEALER INFO: Tables SIS/commerc ia l, S I 0 /ama­
teur . $ 7/electric hookups, S I 0 / tailgaters. Set-up 
Fri. noon- llpm. Sat . 4am-7am. CONTACT: Herb 
Metts, POB 232 , House Springs MO 6 3051, 314-
671 -0667 . 

MO · KANSAS CITY- Missouri State Convention. 
SPONSOR: Missouri State Convention. CONTACT: 
Chuck Miller, WAOKUH, 7000 NE I 20 t h St., Kan­
sas City MO 64166. 816-78 1-73 13. 

TX • ARLINGTON - Calculator &. Anti que Instru­
ment Collector Convention. SPONSOR: Interna­
tional Assoc. of Calculator Collecto rs. LOCATION: 
Arlington COnvention Center, 10 minu tes from 
Dallas/Ft . Worth Airport. HOURS: 1 Oam-4 pm. AD­
MISSION: Free. DEALER INFO: 8 ' tables $20. 
CONTACT: Skip Solberg. 817-467-036 8 , 717 Sals­
bury, Arlington TX 76014. 

MAY ZO -Z I 

NM - RUIDOSO - ARRL Ham fest. SPONSOR: Sierra 
Blanca A RC. CONTACT: Gunnar Carlson. AE4W, 
POB 4067 . Ruidoso NM 88345 . 505-525-2159. 

OH - CINCINNATI- Cinci nnat i Computer Fa ir. 
LOCATION: Cincinnati Gardens. HOURS: Sat. 
10am-5pm , Sun. 10am-3pm. ADMISSION: $5 . 
Good both days. DEALER INFO: I 0 x I 0 professi o n­
al space w/back drop &. elec t r ic ity 2 8 ' draped 
tab1es w/cha ir $200. 8 x 6 Flea market space w /8 ' 
table $ 30. Elec. $5 . CONTACT: 5 13-263-33 78 

MAY 21 

lA - BURLINGTON- Valley Emergency Communi ­
cati ons Assn. CONTACT: Chuck Gysl, N2DUP, POB 
911, Burlingt on lA 52601 -091 1. 319-752-3000 . 

IL . GLEN ELLYN- Computer Central. LOCATION: 
College of DuPage. Park Blvd. &. College Rd . 
HOURS: 9 ,30am-3pm. ADMISSION: Adults $6, 
8 - 12 $2 . under 8 free . $1 off reg. adult admission 
with is ad. FEATURES: AC • C • FP. CONTACT: 
Computer Central . fay B. Robinson. 708-940-
7 547. 

IL - PEOTONE- ARRL Hamfest. SPONSOR: Kanka­
kee Area Radio Society. CONTACT: Willis Bowser, 
K91FO, 12 10 N . Riverside Dr .. Momence IL 60954-
3452 . 815-472-2079 . 

IN - WABASH- 27th Annual WCARC Hamfest . 
SPONSOR: Wabash County ARC. LOCATION: Wa­
bash County 4 -H Fairgrounds. HOURS: 7am-5pm. 
ADMISSION: $6 adv .. $5 door. TALK-IN: 147 .63/ 
03 442 .325i 447.325 . FEATURES: C • CB • DP - E • 
FM - FP - F/R • H - RV-S - T. DEALER INFO: Indoor 
tables, $10. Set-up ' Sat . I pm-9pm, Sun. 6am-7am. 
CONTACT: Don Spangler, 235 Southwood Dr .• 
Wabash IN 46992, 219-563-5564. 

Ml- MADISON HEIGHTS- Computer Trade Show. 
LOCATION: UF &. CW Hall , 876 Horace Brown Dr .. 
I b lock East of 1-75, 3 b locks S of 13 Mile Road. 
HOURS: I Oam-3pm. ADMISSION: Adults $4; Seni ­
o rs &. st udents w i lD $3; under 12 free w iadult . 
FEATURES: C - DP. CONTACT: Computers II.. You, 
3 13-283-1 754 . 

MAY Z6·Z1 · Z8 

OK- TULSA- Green Country Hamfest &. Oklaho­
ma State Convention. LOCATION: Maxwell Con­
venti on Center . Exhibi t Hall A . W 7th St . between 
Denver Ave . II.. Houst on Ave . HOURS: Sat , 8 am-
5 pm . Sun , 9am-l 2 noo n. (Hamfest Hours On ly .) 
ADMISSION: $8 adv .. $10 door . TALK-IN: 146.88, 
14 5 .27 . TALK-IN: B • CB · DP ·EX - F - FM - RV-H . 
DEALER INFO: Fl ea market tables. $6 adv .• $8 
doo r. Dealer boo ths start @ $45. Set-up Fri. 
afternoo n. Charl ie 91 8-241 -4214. CONTACT: Call 
91 8 -272-3081 . leave messag e . 

MAY Z7 

Ml · TROY - Computer Trade Show. LOCATION: 
American Polish Cu l t ura l Center , 2975 E. Maple 
Road ( I 5 M ile) , c o rner o f Dequ lndre. HOURS: 
I Oam-3pm . ADMISSION: Ad u lts $4 . seniors &. 
students w i lD $3 , under 12 f ree w /adul t. FEA­
TURES: C - DP. CONTACT: Computers &. You . 
313-28 3-1 754 . 

MAY 27 -ZS 

WY - CASPER- ARRL Hamfest. SPONSOR: Casper 
A RC. CONTACT: Steve Spe ir, N7JUO. 351 I Swan­
to n Ave .. Casper WY 82609. 307-265-5675 . 

MAY ZS 

IL • CHICAGO - Hamfest. SPONSOR: Ch icago 
ARC. LOCATION: DeVry Institute of Tech . 3300 N . 
Campbel l. HOURS: 8_am-3pm . ADMISSION: $4 
adv .. $5 door. TALK-IN: 147.255+. 444.825+ . 
FEATURES: FP. DEALER INFO: Indoor tables $1 a 
foot. Outdoor Swapfest free . Set-up 6am . CON­
TACT: CARC, 5631 W . Irving Pk. Rd .. Ch icago IL 
60634, 312-545-4740. 

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 • $I off with copy of this 
ad, 8 - 12 yrs $2. under 8 free . FEATURES: A- C- CB 
• DP - FP • Fi R • All Indoors. CONTACT: 24-hour 
Hotline 708-974-3123 . 

OH - YOUNGSTOWN - I Oth Annual Ham fest &. 
Computer Show. SPONSOR: Twenty Over Nine 
Radio Club. LOCATION: Canfield Fairgrounds, Rt . 
46. HOURS: 8am-3pm . ADMISSION: $3 adv .. $4 
door. Under 12 free w /paid admission . TALK-IN: 
147 .315 + , 443 .225 + . FEATURES: C • FM • FP • F/R 
• H. DEALER INFO: Inside tables. Outdoor flea 
market free with admission. Set-up 6 ,30am. CON­
TACT: Don Stoddard, N8LNE. 42 S. Whitney Ave ., 
Youngstown OH 44509, 216-793-7072. Or Dave 
Mellott, KE8KT, 2895 Penny Ln ., Austintown OH 
4451 5 , 2 16-793-0816. 

JUNE 3 

CO - LOVELAND - Superfest Swapmeet . SPON-

SOR: No rthern Colorado A RC. LOCATION: Larimer 
County Fairgro unds. 700 S. Ra ilroad. HOURS: 
8 am-3pm. ADMISSION: $3 . FEATURES: C • CB • DP­
E - EX - FP • Fi R • H . DEALER INFO: Tab les $8, 
jeanene Gage. NOYHY@ 303-351 -732 7. CON­
TACT: Gen . Info. Randy Lo ng, WB6 AVV, 303-226-
1529, Musser Moore, AAOPB, 303-2 2 1-369 8 . 

Ml - GRAND RAPIDS- I 5th Annual Ham festi va l. 
SPONSOR: Independent Repeater A ssn. LOCA­
TION: Hudsonville Fa irgrounds, 5 m iles W o f Grand 
Rapids, off 1- 196. X-way. HOURS: 8 am-3pm. AD­
MISSION: $4 adv., $5 do or, under 12 f ree. 
TALK-IN: 147 . 160 Link Repeater System. FEA­
TURES: C • CB • DP - EX · F/R - H. DEALER INFO: 
Tables $8. 10' t runk spaces $5 . Set -up 6am. 
CONTACT: Tom or Kat hy Werkema . KABYSMI 
KB8KZH, 562 92nd St . SE. Byron Center Ml 4931 5 . 
616-698-6627 . 

JUNE 4 

IL- PRINCETON- Princeton Ham fest&. Computer 
Show. SPONSOR: The Starved Rock Radio Club. 
LOCATION: Bureau County Fa irgrounds . HOURS: 
Bam-? ADMISSION: Flea Market, Free. Show' $5 
adv. double stub, $5 door single sub. TALK-IN: 
146.355i 955 . FEATURES: C- CB- DP - FM • FP- F/R ­
H - RV-S. DEALER INFO: Tables S I 0 , bring your own 
dropcards. Set-up, Sat . 12pm-6pm, Sun. 6am. 
CONTACT: Bruce Burton, KU9A/Debble Burton, 
N9DRV, I I 53 Union St ., Marseilles IL 6 1341 -
1710. 815-795-2201 . 

IN • EVANSVILLE - Hamfest , Computers &. Elec­
tronics Show. SPONSOR: Tri -State ARS. LOCA· 
TION: Vanderburgh County 4-H Fairgrounds. Hwy 
41 &. Boonville· New Harmony Rd. HOURS: Bam-?. 
ADMISSION: $4. TALK-IN: 147. 15MHz (transmit 
+ 600KHz}. FEATURES: C- CB - DP - E - EX- F/R. 
DEALER INFO: Indoor tables free, commercial 
vendor set-up 6am , Flea market set-up 7am. 
CONTACT: TARS, PO Box 4521 , Evansville IN 
47724 . 

KS - SALINA - Hamfest. SPONSOR: Central 
Kansas ARC. LOCATION: Bicentenn ial Center Heri­
tage Hall. HOURS: 9am-3pm. ADMISSION: $6. 
TALK-IN: 147 .03 ( +). FEATURES: AC • C • CB · DP • E 
· FM · F/R · H . DEALER INFO: Commercial tables 
$10 . Flea market tables $5 . CONTACT: Dan Cook, 
AAOTT,% CKARC, POB 2493 , Salina KS 6740 1-
2493 . 913-263-8540. 

Ml- CHELSEA - 18TH Annual Chelsea Swap " N " 
Shop. SPONSOR: Che lsea A RC. LOCATION: Chel­
sea Fairgro unds. HOURS: Bam. ADMISSION: $3 , 
YLs. XYLs . under 12 all f ree. TALK-IN: 146.980. 
FEATURES: FM · F/R. DEALER INFO: 8 ' tables $ 10, 
Trunk space $3 . Set-up 6am. CONTACT: PO Box 
325, Manchester Ml 48 158, o r Gary R. W idmayer, 
313-428-939 8 . 

OH - DAYTON- PC Buyers Mart. SPONSOR: 5 
O 'Clock Computers. LOCATION: Nutter Center. 
HOURS: I Oam-4pm. ADMISSION: $4 Seniors. $2 
students. FEATURES: C. DEALER INFO: 6 ' tab les 
$30 , $5 e lectr ic hook-ups. CONTACT: 5 O'Clock 
Computers , 513 -426-0350 o r 1-800-363-5200. 

JUNE 10 

IN - INDIANAPOLIS- Indianapolis Computer Fair. 
LOCATION: Knights o f Columbus audito ri um, 
2 I 00 E. 71 st St .. W . of Keystone A ve. HOURS: 
I Oam-3pm. ADMISSION: $4, under 12 free . FEA· 
TURES: C - DP. CONTACT: Ben Yanto, AGI Comput­
er Fairs . • 

JUNE II 

IL - ORLAND PARK - The Orland Park Computer 
Show. LOCATION: Orland Park Civic Center , 14 7th 
St . II.. LaGrange Rd . (Rt. 45). HOURS: 9 ,30am-3pm. 
ADMISSION: Adults $5 • $ 1 off w ith copy of this 
ad , 8-12 yrs $2 , under 8 free . FEATURES: A - C - CB 
• DP • FP · Fi R · All Indoors. CONTACT: 24-hour 
Hotline 708-974-3123 . 

IL - WILLOW SPRINGS - 18th Annual Hamfest. 
SPONSOR: Six Meter Club of Chicago . LOCATION: 
Santa Fe Park , 91 st &. Wolf Rd . ADMISSION: $4 
adv., $5 gate. TALK-IN: 146.52, 146.37i 97 
(I 07 .2Hz). FEATURES: C - CB - E- FM - FP- Fi R · H. 
DEALER INFO: joseph Gutwein, WA9Rif , 7109 
Blackburn Ave .. Downers Grove IL 60516. 708-
963-4922 . CONTACT: Adv. tickets, Mike Corbett , 
K9ENZ, 606 S. Fenton Ave .. Romeoville IL 60441 . 

Ml- DEARBORN- Computer Trade Show. LOCA­
TION: Adray Sports Arena , 14900 Ford Road 
(M-153), I block E of Greenfield. HOURS: I Oam-
4pm. ADMISSION: Adults $4, seniors &. students 
wi lD $3. under 12 free w /adult. FEATURES: C • DP. 
CONTACT: Computers &. You , 313-283-1 754. 

JUNE 16 I 7 

MN • MAPLEWOOD - Electronics Fair '95. 
SPONSOR: North Area Repeater Assn. LOCATION: 
Aldrich Arena , 1850 White Bear Ave . HOURS: Fri., 
Outside flea market 6pm-9,30pm, Commercial 
Exhibits 6pm-1 Opm. SaL Outside flea market 6am 
to 3,30pm, Commercial Exhibits 8am-3 ,30pm, 

Continued on page 136 
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I #80 TEST EQUIPMENT cont. 
SECURITY 

85 
EQUIPMENT MANUALS we have 1000's 
of service and operators manuals for all 
types of test and measurement equip­
ment from 1950 to present. All test 
equipment manufacturers are represent­
ed. 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. 

SOR-POWER supply 0-10 volt, Q-40 amp, 
DCA 1Q-40B $140. Dexis, 612-944-7670. 

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. 

SPY EMPORIUM privacy security. Profes­
sional recorders, parabolic mic., Wireless 
covert video, bugging/phone tap detec­
tors, scramblers, locksmith tools, etc. 
FOR CATALOG, SEND $5 to Security 
Trade,.6065 Hillcroft, Suite 413, Houston, 
TX 77081. 713-774-1000, FAX 713-270-
4708. 

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

PROTECT YOURSELF with a 90,000 volt 
stungun! Small, compact, and effective. 
$34.95 + $1.95 for shipping. Send pay­
ment to JDS, 749 Ridge Crest St., Monter­
ey Park, CA 91754. 

CLOSING DATE FOR NEXT 
ISSUE MAY lOTH 

SECURITY TECHNICAL help online 24 
hours a day on the HES BBS via modem: 
908-840-6921. 

Known the world over lor their 
superior reception and picture 
quality, the Orb~ron satell~e dish 
features an exclusive Splnclina­
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 
_ecc•nonnically to any point in the 
world. Let Orbitron help you 
expand your viewing choices. 

0 
::0 
m .... 
-1 
::0 
0 
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1514001 6.T SX·7 Polar/Spin $45 (S&H) $259 
1514002 8.3' SX-8.5 Polar/Spin 49 (S&H) 319 
1514004 10.0' SX-10 Polar/Spin 63 (S&H) 449 
1514005 11.T SX-12 Polar/Spin 84 (S&H) 649 

and many more ... 

$89.95 

Superjack Actuators 

Satellite Television 
Wherever 

You 

Live_ .. 

c = -· =. ra 
:::::1 

® 

Ultra 

~~--=­

... at down to earth prices!!! 

The Ultra is Uniden's newest, smallest fully-integrated CIKU 
receiver ever. This unit includes the ability to control dish 
movement and is ready for an optional1ntemal program decoder. 
The Ultra comes preprogrammed for 49 satellite positions and 
allows you to add satelmes as they are launched. Move direcHy to 
the satell~e by entenng 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-T<>-Home Satellite TV. 

4527008 Uhra S&H$22 $379.00 

The UST 4600 sets a standard In value and 
performance for home satellite receivers. This unit 
features automatic satellite programming, 160 favorite 
channels can be instantly recalled for easy access. All 
160 can be changed or updated at any time. This lAD 
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 satell~e. The QuikTune 
feature quickly optimizes the satellite picture for the 
sharpest image. The 4600 offers other features 
including IRIUHF remote, 55 satell~e pos~ion memory 
and direct satellite access. The versatil~ makes this 
an exceUent chotce. 

UST 4600 

4527009 UST 4600 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 horne 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 vtdeo broadcasts ~h a minimum of user 
effort. The UST 4900 front display features easy-t<>-read icons 
that show you vitallnlomnation including satellite, channel, 
polarity, timer status, antenna pos~ion and much more. This 
receiver is capable of storing the pos~ions of the satellites, as 
well as the tuning details lor each channel. Tha picture-in-picture 
feature allows you to view two video sources at the same time. 
You can have ~ all, including advanced technology and lasting 
qual~. with the UST 4900. 

4527010 UST4900 S&H $22 $689.00 
Is your actuator no longer 1"'----------------------------------------------------

~s job because of wear and • • ® 
thehardestworttingpart AIIMajorCredltCards Sk't1VlS'lOn Inc. 

satelhte system, the actu- Accepted 'J 
must move your d1sh from 
to west across the entire 1016 Frontier Drive, Fergus Falls, MN 56537 - Toll Free 800-334-6455 

beh. Each time you 
satellites, your actuator 

pulses to the receiver 
the receiver when to stop 

the dish. Most older 
sent only 1Q-16 pulses 

inch of travel, which may 
be enough to stop the dish at 
maximum signal strength. 

new heavy duty_ actuators 
i resolution reed sensors 
48 pulses per inch of arm 

travei.So if your old actuator is 
getting tired. let a new SuperJack 
insure the finest picture possible. 

18" arm 1019018 S&H $15 $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 Setellite 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 SSSS 
24" arm 1019026 S&H $16 139 1.:-----------------------------------------------------

Call Toll Free 800-334-6455 • lnternational1-218-739-5231 • Fax 218-739-4879 
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SECURITY/SURVEILLANCE: Video, Au­
dio, Publications-Best Selection. Call our 
information retrieval system from your 
Fax handset, 24 hours: 215-953-1316. 

CALLER 10 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 CAMERA equipment and re­
lated products. 1000s of pieces of equip· 
ment, from cameras, lenses, cable, video 
recorders, switchers, mounting brackets. 
All equipment is new with manufactur­
er's warranty. WEI Systems and Equip­
ment. 1-BOQ-348-4448. 

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. 

ICOM R100 receivers, not blocked, 50 
avail. NIB $600 @ ppd. U16, U28, U18, 
U400 used, call. ICOM commercial 
bought, sold, mended, warranty. No ama· 
teur F30/40L Tin stock, 99 channel, 8 digit 
alpha, keyboard programmable. SWS Se· 
curity, 410-879-4035. 

SATELLITE EQUIPMENT 
90 

RCA DSS 18" Dish Systems, single and 
dual systems available. Call for price 
info. quantities available. 201-728·3217. 
10am-6pm EST. 

1.2 MEGABYTES of satellite tracking 
programs, lists every satellite visible in 
US, co-ordinates, channel frequencies, 
audio carriers, scrambling methods. 
Computes solar outages, telemetric data 
sources for low orbiting satellites. $8. 
Cabletronics, Box 30502N, Bethesda, MD 
20824. 

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. 

AMPLIC 950·1459 Satellite Block Receiv· 
ers. Excellent for KU and multiple receiv­
er system. $74, two or more $65, limited 
supply. 0.6 BLUE THUNDER KU-LNB $85. 
Voice orders and information 918-479· 
6451. Sync·A·Link Communications, PO 
Box 4, Locust Grove, OK 7 4352. 

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. 



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.£451 or write to Sync-A-Link Commu­
nications, PO Box 4, Locust Grove, OK 
74352. 

25K LNB $59.95, 20K LNB $89.95, com­
plete systems, C/KU, RCA, DSS 18", 
Orbitron, Ajak, Drake, Chaparral, Echo­
star, HTS, Accessories expert advice. 
Free catalog. Satellite Warehouse. 1-800-
851.£534. 

lADs · UNIDEN ULTRA $249, UST 4600 
$399, UST 4900 $529, Toshiba TRX $529, 
TRX2220 $879, 30 DEG LNB $41, RCA 
DSS 18" Dish Basic $659, Deluxe $779. 
Killon Electronics, ph 703-236-8918, 6pm-
10pm 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. 

NEW 18 inch satellite system with one 
month free HBO. Call 317-385-2305. 

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. 

SUBSCRIBE TO the North Star Gazer, 
your nucleus to Satellite Piracy News & 
other satellite-related information. Pub­
lished monthly. Send check or money 
order today for $48 US, $58 Canada, $83 
Overseas to: North Star, PO Box 1023, 
Lapeer, Ml 48446. PH: 810-664-4022, FAX: 
81 0.£64-0351. 

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.()630. Credit card orders 
accepted. 

LULY 10' portable satellite antenna, um­
brella type, rear feed, H-D Tripod $400/ 
Best Offer. EDM. 517-456.£108. 

WANTED COMPLETE dish antenna as­
sembly for the RCA 18 inch DSS system. 
Phone 415-665-5606, Fax 415-665-0616. _ 

FOR SALE: Warehouse full of used/re­
conditioned C-band Satellite Receivers, 
LNAs, LNBs and modulators (commer-

COLLINS TXRX 11GHz microwave televi­
sion transmitter, receiver, no antenna, 
$3,750. 818-352-6619. 

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 DISTAl· 
BUTORS USA, 5750 Lakeshore Dr., Hol­
land, Ml 49424 USA. 616-399-6390, M·F 
9am to 2pm, EST. 

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.Qpm EST. 

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: 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. 

DISH ANTENNA 24" diameter with feed­
horn for direct TV or KU band $80. 
415-244-9254. 

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. 

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. 

- VIDEOCIPHER II, modules, products and 
repairs. Auto update software, codes and 
components. For repairs call 201-728-
3217, 10am.Qpm EST. S & J Electronics, 
1614-0 Union Valley Rd., W. Milford, NJ 
07 480. Also~ VC lis, BMAC decod­
ers and cabie"CCrlverters. 

Tire~ of faJin~ Kent To lour (a~le (om~nJ! 

OF YOUR 

• • Full Service 
• Highest Quality 
• Original Equipment 

DISTRIBUTORS 

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

• Over 5 Yrs. Experience 

• Excellent Customer Service 

• Prompt Delivery Anywhere 

• Tell Your Friends About Us 

cial, just removed from service). All guar­
anteed & great for experimenting of for 
small cable TV companies. Call today for \ 
price/availability: 503-549-1450. .._) 

I VISA I tfiiM 
• Call Today For Our 

LATEST SPECIALS! MEMBER OF NATIONAL CABLE 
CONSUMER ASSOCIATION 
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MOTOROLA MIN/TOR PAGERS 
DEUVERED ON YOUR FREQUENCY AND CODE* 

Monitor ~ur freguen~ or respond to your 
lndlvlduil call. Excellent for Volunteer 
Fire, Rncue ~uada, Auxiliary Pollee, Civil 
Defenae, CAP., or Amateur. Fr~uency 
ranges 148-160 33-37,45-50 ~70, or 
151»512 Mhz., ilngle code. Bua1 code 
~available af extra coat. Umited 
supplies, excelleot condition. SupP.IIed 
reaay for service with batteries and 
ctwaer. Amp/charger available at 
$35.00. Warr~ 90 days parts 30 days 
labor. Fax ordere to 708.848.0230 
•Molanllll aad MlaiiOI' .,.,,__.. a(Molanlllllac. 

$149 

(708) MDM Radio, Ltd. 
848 4210 ..._ 7112WRooseveltRd. ~-~ 

• ~ OeJc Park, II. 60304 ~ 

TOP OF THE LINE SATELLITE EQUIP· 
MENT AT DISCOUNT PRICES. Complet 
Houston Tracker Systems with (modul , 
IRD, dish and electronics) $1059 and u . 
Electronics pkg. $169, 10' Pareclipse dis 
(UPS) $499. Shipping additional. Man 
top brand lAD's 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. 410-335-7511. EVCO, 3316 Chop· 
tank Ave., Baltimore, MD 21220-4328. 

SCPC-100 SATELLITE AUDIO RECEIVER 
UNIVERSAL ELECTRONICS 

614-866-4605 
See our DISPLAY AD 

on Page 66. 

LEARN HOW videocypher II and plus 
owners get sound without codes. $19.95. 
Nassirian. Box 382-V, Rio Linda, CA 
95673. 

USED SATELLITE EQUIPMENT. You 
name it, we have it. LNA's, downconvert­
ers, drives, receivers. Working condition 
guaranteed. Call 317-385-2305. 

15 CCOR cable TV trunking amplifiers, 
w/fail safe, new, $200 ea. 818-352-6619. 

SATELLITE EQUIPMENT RCA DSS 1 ' 
Basic $599 Deluxe $699 C·band Uniden 
Ultra $235, Ust 4600 $375, TRX 2220 $799, 
25 Deg. LNB $42, VCRS modu les $369. 
Killon Electronics, 703-236·8918. 6pm-
10pm EST. 

AUDIO- VIDEO- LASERS 
100 

CD CHANGER WANTED: Large capacity 
audio compact disc changer. Example 
NSM CD 3101 , CD 2101 , Pioneer CAC­
V3000, CAC-3200, CAC-V180M. LC-V200, 
Dennon DN-1200F, Sony CDP-CX100, 
CDK-3600, CDK-006 or any broadcast 
units. Will pay cash. Please call 705-292-
5509 or FAX 705-292-7970. 

1" VIDEO C format VTRs, 2 RCA TR800 
w/8000 TBC, 1 Sony BVH 1100 w/BVT 
1000 TBC, $3,500 ea. 818-352-6619. 

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

~ Test Equipment Sales 

HP 3335A/01 -$ 2695 
HP 1630G --$ 1095 
Tek 2230 $ 2495 
TekSG503- $ 
TekTG501- $ 
Datron 1065 - $ 

695 
595 
995 

Tek465---
Tek475---

$ 449 
$ 625 

Tek7A18N - $ 
Tek7A26 - $ 
Tek 7B53AN-
Tek7A24 -
Tek7B85 -

Tek7B92A­

TekFG503 -
TekFG504-

$ 
$ 
$ 
$ 
$ 
$ 

69 
125 
99 

250 
150 
250 
225 
695 

Customer Satisfaction is our #1 Priority. 
All Equipment Phone (603)434-2544 We buy surplus 

Warranted Fax (603)425-2945 equipment 
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Low Cost 
Easy to Use 

Includes Cable, AC 
Ad• ptor, 
and Software 
Assembled & Tested 5169.95 
Kit(without use) .....• 5119.95 
Shippin& .. 57.50 {air 511.50) 

Size: 5.75" x 3.5" x 1.2" , 8 oz. 
• Input: IOV to SOmVffiiv. DC - 22kHz (-3dB) 
• Sweep: lOsee to 500 usecffiiv. (plus expansions)* 
• Sample rate: 100,000 Samples/sec• 
• Accuracy: 3% typical 
• Power: 12VDC < 100 ma. 
• Uses standard xi, x!O 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. ______ ....;. __ ....;. _____ ~ 

Uses include 
Automotive Diagnostics 
Power Supplies 
Production Testmg 
Techmcal Sales 
Education&. Trammg 

Aud1o/Stereo EqUipment 
Industrial Instrumentation 
Field Serv1ce 
Sound System Setup 
Analytical Instrumentation 

Allison Technology Corporation 
8343 Carvel Houston, TX 77036 

Orders & Inquiries: 1-800-980-9806 or FAX 

Technical: 1-713-777-0401, FAX/BBS 1-713-777-4746 

Write In 90 on Reader Service Card. 

IENTIFIC EQUIPMENT, surplus, misc. 
el ctronic and microwave equipment. 
Fo list contact T-Minus-7, 45845 Warm 
Spr gs Blvd . #F, Fremont, CA 94539. 
51 51-9477, FAX 510-651-3657. 

W NTED: SVHS VCR Mitsubishi , pret­
ed but not required. Fred, 619·434·9701, 

FAX 61 9-434-9702. 

NIGHT VISION KITS, and brand name US 
and Foreign units. Complete kits include 
all neccessary components to build your 
own night vi sion scope. SAVE $. US 
Military Intensifiers, IR, Foreign and 
more. Call or write: NENVIS, INC., 320 
Main St., Box 1088 Sturbridge, MA 01566 
or 508-347-7238, 10-4pm EST. 

MINI VIDEO Spy Camera (1112 x 2112 x 4112) 
B/W Only. Sold $299. Sell $149 OBO 
"New" Excellent Picture Quality. 619-241-
6356 Anytime. 

DIGITAL VIDEO STABILIZER. Restores & 
stabilizes the source video signal to its 
original strength. Removes automatically 
viewing problems from movies. ON/OFF 
(B/A) switch, GOLD plated connectors, 
free power adapter. VHS $49.95, SVHS 
$79.95, S&H $8. MC, Visa accepted , 
COOs $4.50. Video Equipment, Inc., 1-
800-831-2050. 

ELECTRO LAB 
19925 Stevens Creek Blvd . 
Cupertino, CA. 95014 

VH5-VCR Repair Solutions Sets I through 
IX. Each contains 150 symptoms and 
cures, free assistance, $19.95 each, all 
nine $39.95 plus $3.00 shipping. Visa/MC. 
FAX 219-272-6612. Eagle Electronics, Box 
C, 52053 Locks Lane, Granger, IN 46530. 

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 tor push to record , play, LED 
indicator locations and a motion sensor 
are avai lable. PRICE: $25 (Quantities of 
2-25), $15 (Quantit ies of 1000) Visa or 
MasterCard accepted, Ohio orders add 
6.25%. EDTM Inc. Ask for Jeff or Mark. 
419-389-0354. DISTRIBUTORS WEL· 
COME. 

TEL: ( 408) 245-3565 
FAX: (408) 739-3495 

We Buy. Sell. & Lease 

Quality Refurbished 
Test & Measurement Equipment 

Manufactured by: Hewlett-Packard 

Tektronix 

Fluke 

Wavetek 
& many other Well-Known Brands 

Write In 92 on Reader Service Card. 



BRAND NEW/ QUARTZ FLASHLAMPS, Boxed, OVerall length 7" wtth a 4" 

635nm, 650nm, 670nm 

SmW, diode laser, Fully self­
contained with Internal alkaline 
cell (included) and, polpo. 
switch. Black anodized alum. 
housing. Internal X-V adjust­
ment screws. Superior quality. 
Can be used as a super laser 
pointer. VERY rugged. SIZE: . 75" 
diam.x2.85"L 

SHOWN ACTUAL SIZE I 

arc length. Perfect for flash lamp pumped lasers. Can be used in conjuction with 1-----------...;.;,; 
our"BIG-A" caps at right. EG&G price $180 ea.l 

Our Pric•-····· ... •• $29.95ea. or 2 for. __ .... $49.95 

TEKTRONIX J16 
PHOTOMETER 
Digital LED readout. 
Accurate spectral responce. 
Eight different probes av<Jilall>le. 
Probe not included. 
Excellent condition. 

SPEOACATIONS: 
DC Power, 3 - 6Vdc, 065mA 
Power out, Smw max. 
Range, 100-300 Meiers 
Glass Colnmalor (fixed 0 lnf.l 
Size, 0.41"dlam. x 0.7"l 

Through a large volume purchase we can now offer absolutely the best value and best 
quallly available an our commercially made, 670nm and 650nm, subminiature, laser diode 
modules. A glass colhmallng lens provides adjustment free <1.5mRod performance. 
(comparable to HeNe lasers. I NEW wtde Input range, Internal surface mount power supply 
operoles from 3 to 6 Volts DC. The Is machined brass for excellent thermal 
characteristics. These are THE 

5Dultl 25DDVDC 
$39ea. 

10ulfi1500VDC . 
$20ea 

1Dultl 3DDOVDC 
$29ea. 

Write In 141 on Reeder Service Card. 

Well we went and did Ill We brake the rules and tossed out !he mold. We haw 
always stressed the quallly of our laser products with our "you gel what yoo pav for" 
allllude. Well how aboullhls model for quallly and price? The body is machined from 
a super Iough aluminum extrusion. Brass Inserts for battery cap and grippers an the 
side. 'lbu could stand an ttl Black anadl.zed body has o substantial feel. Looks Vf!1Y HI 
-TEOi. Yet weighs only 2 ounces. A real on/off switch ollhe beam end makes b 
steady operallon. 1M> AAA cells that don't rallle, provide power. Boilaries, and 1 yea: 
Mfr.'s You will be amazed! 

350M Hz, TEK 485, 
A SUperior performing, Dual Trace, Delayed 
sweep 1 nS/dlv Sweep role, SmV Vert. 5ens. 
swtlchable lmped., 50 ohm llmeg. Package 
Includes 2 NEW probes, cover and manual. 

ORIG., $9100 NOV( $1095 
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Finding, Getting, and 
. eepin,g Your First Position 

1w.. ~ !( 

Ah, the 
good old 
days. 

,: as an and relatives. 
Everyone you 
meet, be it relative, 
friend, former 
graduate, or the 
person behind the 

W;,-

And they weren't 
that long ago, either. 
If you were a stu­

~Eiect~onics Technician 
dent at a technical school back in the 
early 1980s, you'll remember them. 
As with today's students at vocation­
al institutes and community colleges, 
students of a decade or more ago 
often had trouble finishing their cer­
tificate or degree programs in elec­
tronics technology. But it wasn't so 
much because, as with today's stu­
dents, they were burdened with fam­
ily obligations, dead-end work 
responsibilities, or difficult academic 
challenges, though they faced all of 
those obstacles, too. 

No, many of yesterday's elec­
tronics students failed to complete 
their course of study because, 
believe it or not, they were often 
yanked out of a program, midway 
through, by predatory, application­
waving corporate recruiters from 
firms such as Hughes Aircraft, IBM, 
and Litton Industries, enticed by 
promises of high salaries, good ben­
efits, and job security. Unfortunately, 
with today's corporate downsizing, 
world-wide competition, an automa­
tion onslaught, and changing job 
descriptions, those good old days 
are gone for good. 

Be that as it may, there are still 
electronics technician jobs to be had, 
good ones. But to find, get, and keep 
one, you better not be waiting for a 
recruiter to jerk you out of class. To 
be successful now, you're going to 
have to go out and make it happen 
yourself. In this article, we'll show 
you how. 

Finding Your First Position: 
The Job Search 

Your first step in launching an 
electronics career is to find compa­
nies that employ electronics techni­
cians. In doing so, you'll need to 
know what kind of companies hire 
technicians and what job-search 
methods are most effective. 

What type of companies use 
electronics technicians? First, of 
course, there are the electronics 
companies that produce or repair the 
products and services of the elec­
tronics age. Trimble Navigation, of 
Sunnyvale, CA is typical. They sell, 
install, and repair portable Global 
Positioning Systems (GPSs). They 
obviously need electronics techni-
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counter at the local 
electronics store, needs to know that 
you are looking for a position as an 
electronics technician. 

everything 
to VCRs. 

cians. Also in this cat­
egory are the giant 
service (or repair) 
centers. For example, 
Circuit City Stores, 
Inc., operates a huge 
service center in 
Walnut, CA where 
over 30 electronics 
technicians repair 

from washing machines 

There are, in addition, many -
non-electronics companies that 
demand electronics technicians of all 
types. Hospitals are a good example. 
Most hospitals of any size have med­
ical electronics technicians on duty to 
deal with emergency equipment fail­
ure and routine preventive mainte­
nance. If more extensive work is 
required, a distributor or vendor is 
called in. It is important to keep these 
non-electronics companies in mind 
while engaging in your job search. 
Electronics is so pervasive, it's hard 
to find any enterprise that is immune 

directly to an employ­
er, and when they do, 
nearly half - 47.7 
percent find 
employment. Clearly, 
direct employer con­
tact is effective. So too 
is answering local 
newspaper ads: 23.9 
percent, or close to 
one out of four job seekers, find a job 
in this manner. Asking friends about 
jobs where they work is also a suc­
cessful, time-honored approach, 
22.1 percent finding that this method 
hits the mark. At the other extreme, 
asking a teacher or professor, or tak­
ing a civil service test are, in general, 
rather ineffective. 

Though helpful, the list in Figure 
1 is not complete. A number of job­
search approaches for the would-be 
electronics technician are not men­
tioned. Here, then, are an additional 
half-dozen key job-search methods 
you will want to seriously consider: 

2. Networking on the Net. While 
parents and friends will remain the 
main networking tool for a long time 
to come, many job searchers are 
now "surfing the nets" for job infor­
mation. Check with the National 
Business Employment Weekly for 
more information. 

3. School placement offices and 
public and private employment ser­
vices. If you're still in school, check 
your electronics department's files 
and those of the general placement 
office. When dealing with private 
employment agencies, remember 
there is a fee, paid by you or the 
employer. Check things out carefully 
before signing anything. 

to it As an electronics ,...._,.~~--~~..,., 

I 
1. Networking with friends 

4. Job fairs. Wherever you find 
job fairs, be they at schools, conven­
tions, or large companies, approach 
individuals with an "I know what I am 
looking for" attitude. Follow up any 
good lead with a phone call or letter 
of inquiry. 

technician, you're 
going to wind up 
where electronics are 
- and that's every­
where. 

Let's turn now to 
specific job-search 
procedures. Just what 
are the methods used 
to find technician 
positions and which 
ones are most effec­
tive? Figure 1 can 
give us a clue. In it we 
see listed a dozen 
job-search methods, 
the percentage of job­
seekers using each 
method, and the 
effectiveness rate. 
Keep in mind that the 
information covers all 
job categories, not 
just that of electronics 
technicians. 

According to the 
data, 66.0 percent of 
all job-seekers apply 

FIGURE 1 

Percent of Total 
Job Seekers 
Using the Method 

66.0% 
50.8°o 
41.8% 
28.4°o 
27.3% 
45.9°o 
21.0°o 
12.5°o 
15.3°o 
10.4oo 
1.6°o 
6.0~ o 

Common! Used JoQ Search Methods 

Method 

Applied directly to employer. 
Asked friends about jobs where they work. 
Asked friends about jobs elsewhere. 
Asked relatives about jobs where they work. 
Asked relatives about jobs elsewhere. 
Answered local newspaper ads. 
Private employment agency. 
School placement office. 
Civil Service test. 
Asked teacher or professor. 
Placed ad in local newspaper. 
Union hiring hall. 

Effectiveness 
Rate* 

47.7% 
22.1% 
11 .9% 
19.3% 
7.4% 
23.9% 
24.2% 
21.4% 
12.5% 
12.1% 
12.9% 
22.2% 

*A percentage obtained by dividing the number of job-seekers who actually found work using 
the method. by the total number of job-seekers who tried to use that method, whether suc­
cessfully or not. 

Source: Tips for Finding the Right Job. U.S. Department of Labor, Employment and Training 
Administration , 1991 . 



5. Professional clubs or organi­
zations. To get a list of organizations, 
consult the Encyclopedia of 
Associations found in most libraries. 

6. Cold calls and walk-ins. A cold 
call takes guts, but it can be extreme­
ly effective. Remember, your main 
objective is to get an application on 
file. Most companies will let you do at 
least that. 

How many of these half-dozen 
job-search methods should you use? 
You may need all of them and then 
some. As has been said, finding a 
job is practically a full-time job in 
itself. 

Getting Your First Position: 
Being the Chosen One 

Until now, we have dealt only 
with the first step toward full-time 
employment as an electronics tech­
nician - the job search. Once you 
have identified an attractive compa­
ny that you hope is hiring, it is time to 
move onto the second, most critical 
step - that of actually getting, or 
securing the job. Here you must do 
everything possible to become the 
chosen one from what will surely be 
a deluge of candidates. To do so, you 
will have to (1} write a flawless 
resume and cover letter; (2} "ace" 
any employee test that is given; and 
(3} not only survive, but exploit, the 
job interview. 

Dozens of books, and many 
more articles, have been written on 
how to write resumes and cover let­
ters. We won't take up valuable 
space here restating what they cover 
quite adequately. Visit you local 
library or book store to get the guid­
ance you need. 

Nonetheless, with regard to 
resumes and cover letters, there is 
one important point that can't be 
overstated. Remember, your resume 

Further R_,lng: 
?< 

For a more ln-d.eptb dlaogsslon of 
what It means to be and what 1t 
takes to become an electronics 

b technician, yoq rnfg~,. Qf.ll ~ pick, 
,,, .J'P a copy of the auJhor a tiObk ~ 
¥ nr ·secomlng"an;EiflpttqJ1it;B ,;." 

"'* Technlc/Bn: ~#jng Yquf' 
H/ghwTechFdtute 

Prentice Halt Pubta.hlng!,,lnc,. 
44$ Hutchtnaon Ave/ 
Columbu8, Ott 43236. 

reveals two things about you: (1} 
your qualifications for a position, and, 
(2) how well you express and pre­
sent yourself. No matter how good 
you look on paper with regard to the 
former, if the resume (and cover let­
ter) isn't perfect, meaning absent of 
all flaws, it doesn't matter. Type and 
retype a resume and cover letter until 
it is flawless. 

Some employers will require you 
to take a company test. There are 
two types, formal and informal. If a 
test is given at all, you will certainly 
be given the former. You may not, 
however, even know you're getting 
the latter. 

The written test, most likely mul­
tiple choice, tends to be heavy on 
basic electronics, contains some 
math, and requires a knowledge of 
Ohm's law, Kirchhoff's laws, etc. If 
you have been out of school for a 
while, secure a basic electronics text 
book and spend a few hours brush­
ing up on the material. That should 
do it. 

The informal test, when given, is 
often in the form of a tour of the facil­
ities, with questions to follow. Do not 
make the mistake of thinking that 
such a tour is just a chance for the 
employer to show off the company. 
There is often more to it than that, 
with the tour guide later asking you 
questions on what you saw and what 
was said. It's a chance for the 
employer to see how fast you pick 
things up - how much of a "quick 
study" you are. As Keith Bilby of 
Anheuser-Busch Brewery in Van 
Nuys, CA said: "I take a 
prospective employee 
on a standard one-hour 
tour of the plant, the 
entire beer-brewing 
operation. Later on, dur­
ing the interview, I refer 
back to the tour to see 
how much the applicant 
picked up and retained. 
It gives me another input 
on his or her capabili­
ties." 

Having a well-pre­
pared resume is impor­
tant and passing the 
company test, if given, is 
a must, but the job inter­
view, especially today, is 
vital - it, more than any­
thing else, gets you the 
job. Why is this so? It is 

during the interview that the employ­
er sizes you up, probes in question­
able areas, and gets to see what you 
are really like. Resumes are often 
inflated, but the interview, as much 
as anything, tends to "tell it like it is." 
While the resume will get you in the 
door, it is the job interview that will 
determine whether or not you stay 
there. 

There are a number of things 
that should be done before the inter­
view takes place. 

First, you should investigate the 
company and the industry in general. 
Find out all you can about the com­
pany's products and services. Talk 
with people who work there, if possi­
ble. Also, research the industry in a 
generic sense. If you have an inter­
view at a brewery, for example, 15 to 
30 minutes with an encyclopedia, 
pouring over the beer-brewing 
process, will be time well spent. 

Second, gather up any pertinent 
materials you want to bring - extra 
copies of your resume, work sam­
ples, list of references, etc. Never 
walk into an interview empty-handed. 

Third, organize your thoughts. 
Plan answers to possible questions. 
Find a good list of typical job- inter­
view questions and go over it care­
fully. 

Fourth, dress appropriately. The 
rule is simple, when choosing an out­
fit, dress to be included. 

Fifth, be on time, although 1 0 to 
15 minutes early is even better. 

When you're ready for the actual 
interview, follow the five critical inter-

view tips shown in Figure 2. 

Keeping Your First Position: 
The Critical Early Weeks 

You got the job, you're ready to 
start work. Congratulations - your 
"honeymoon period" is about to 
begin. 

The honeymoon is a time, from a 
few weeks to a couple of months, 
when you can be a "freshman• again. 
It's a vague period in which "dumb 
questions" from you are not only toler­
ated, but expected. Take advantage of 
this opportunity to ask questions that 
you will be too embarrassed to put 
forth later on when you're expected to 
know the answers. 

The first few weeks on the new 
job are also a time to develop a rep­
utation, a period when your co-work­
ers and supervisors find out who you 
are and what you're all about. It's a 
time to identify with the 20 percent of 
the work force that is doing 80 per­
cent of the work. You will want to 
hang around with them, be seen with 
them, work with them; and become 
one of them. They are the winners -
the group you want to be a part of. 

Throughout this period, never 
lose sight of what you are there for­
to earn a profit for the company. 
While at first your productivity will be 
low, eventually it must become high 
enough to justify your presence in 
the organization. 

Keep in mind the "no-no's," the 
things most likely to upset an 
employer. In Figure 3, we list the top 
10, according to a national survey. 

On the positive side, be realistic, 
be patient, be alert, show initiative, 
be cooperative, be conscientious, be 
mature, and be inquisitive. (Sounds 
like the Boy Scout Oath, doesn't it?} 
And above all, keep on learning -
on the job, in school, or on your own. 

You are entering a field that is 
changing so drastically that what you 
know today will be obsolete tomorrow. 
Yet, electronics is filled with so much 
excitement, wonder, and promise that 
a long and rewarding career is ahead 
for you. 

Make the 
most of it. NV 
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I #1 00 AUDIO - VIDEO - LASERS cont. 

ELECTROHOME VIDEO DATA/GRA· 
PHICS TELEVISION PROJECTORS 
WANTED: will take projectors In any 
condition, not concerned about status of 
CATs or lens. Looking for " ECP" Models: 
2100, 3100, 3101, 4100, 4101 , 8000, 9000, 
4000, 3000. Will pay cash. Please call 
705-292-5509 or FAX 705-292-7970. 

B-EAM SPLITTERS Brand new, precision 
grade, prism type, cube beam 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. 

JVC BR6400TR Pal VHS VCRs $250 ea. 
NTSC $200 ea. 818-352-6619. 

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. 

VIDEO TAPES for sale: 3/4" broadcast 10 
to 60 min. Sony etc. $1 each, factory 
prerecorded movies VHS or BETA $1 
each needs fix or splice. Video storage 
boxes & sleeves 25~ VHS, Beta Hi8. 
Quantity avai I able. Blank tapes $1 , 
16mm-35mm film $5-$75. Ask Jim, 310· 
815-9090. 

AL TEC SHURE sound equipment all 
types. SARA-COMM, 25 Gladwish Rd., 
Delmar, NY 12054. 518-439-9531 . 

BEAMSCAN BY RED LINE self-contained 
microprocessor controlled laser scan­
ning systems, $595 complete. Red Line 
Laser Products, 1935 Fernwood Trail Dr., 
St. Louis, MO 63031 . Tel: 314·831·3014, 
FAX: 31 4-831 -3927. 

LASER RANGEFINDER measures dis­
tances up to 1800 meter: 10cm accuracy 
@ 1Hz update rate, 5mW laser diode, 
battery ope rated w/m icrocontroller. 
$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. 

SIMPLEX 35MM XL Telecine projector 
w/telemation camera PAL NTSC $4,000. 
818-352-6619. 

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

WIRELESS AUTOMATION SYSTEMS 

ftS UCSJVI:A lN' lT ALSO •aava• .U U UPLlUCS MODUU. 

System No. W1R2 · Includes 16 Dev1ce Remote, Recewer, 1 Lamp Module, 1 Apphance Module.... . ... 560.75 
System No. WTR3 -Includes 16 0eV1ce Remote, Rece1ver, 1 Lamp Mod ., I App. Mod., 1 UniVersal Mod ............. $79.75 
System No. WlR4 ·Inc 16 D. R., Key Cha1n Rem, Rec., I Lamp 4r: 2 App Mods, 1 Uruv Mod, I Thennostat. ... ~.Sl10.13 

ComP-IJW. w1th Ill otMr X-10 Conlrol!Hs u~luch tlw Compvter a. Tuner Co11trol Systena. 

WIRELESS W AL ... SWITCH SYSTEMS 

ftS UCSI VI:A W IT &lAO • san. .U U UPLUUtCS HODUU, 

System No. RW684 - Includes 2 Unit Wireless Wall Switch and Rece1ver ................ , .... .. 
System No. RW6842 -Includes the RW684, & 1l.amp Module Or 1 Appl•ance Module.~. 
System No. RW694 - Includes 4 Un11 Wireless Wall Sw1tch & Rece1ver ............... . 
System No. RW6944 ·Includes the RW694, 1 Apphance Modules and 2 Lamp Modules 

Compiot~ble wtth •II X-10 Controllers. lndudm& Telephone lr. Computer Syslems. 

Complete 
Wire less 

Installation ... 
Attac hes with 

Vek:ro!! 

.. ... SZJ.79 
" ........... S38.95 
""" .. S28.79 
........... $60.95 

TELEPHONE RESPONDER 
AUTOMATION SYSTEM 

System 1'\o. TR5510 · Inc. Responder Control Un1t.. 1 Lamp Mod, 2 Appl. Mods., 1 Thermostat Ctrl........ .5119.70 
Compatible wtthall othe-r X-IOControllers •ndud1ng the Computer & T1merControl Systems. 

COMPUTER A UTOMATION SYSTEMS 
Connect the Control Urut to Your Computer, 

Program tt in \Nind0\,'5, DC6, or-
With a Mac. and tt's Ready to Go 

Controls up to 128 Devu:es Per the Program, 
or wtth the Push of a Button. 

!\law I lmjiTOYid 

I ~~~~~u~~~ ~~d I 
Any R~!gular Lamp 

System No. PC5290- Include. IBM Of" ll.taanta&h Compatible Software, Computer Control Unit, 
I lamp Module, t Apphai"'C'e ModuJe, t Urn versa! Module .. __ ,,_ - - -···-· .. 

System No. 1"01290- lncludesiBM or Maantoe.h { ompat1ble Softwano, Computer Control Umt, 
1 ~~t~~eiy1t~~~~~~t~h~£~:~\\iwn~~n. ········ 

Fully Comp.abble \Nith All X-IOControll.iruts, lndud1ng the Wirele86 ~ystems. 

. ..... .$99.9.~ 

SSS.CB 

BASIC AUTOM ATION SYSTEMS 

~-Just Plug Into an Outlet­
~0 ADOm()f\jAL WlRJSG REQUIRED 

just Plug an Appliance 
Into a Mcdule and 

You a~ Ready to Go. 

System No. BAS2- Includes Ml.ru Controller, 1 lAmp \todule, 1 Apphai"'Ce Module.... . ... ........... . ... $33.20 
System No. BAS4 -Includes MaxJ Controller, 2 Lamp Mods. 2 Appliance Mods., 1 Thermostat Controller.. .$80.70 
System No. 8AsnME4 • Ind. Timer Controller, 2 lamp Mods., 2 App. \todules. I Thermosut Controller.... ..$84.50 

Compabble Y~o1th aJI X-10 ControUrrs.lndudmg Telephone&: Computer Systems. 

WIRELESS SECURITY SYSTEMS 

Opbonal 105d8 s.ren , 

ci~ 
....... 

Super-5en51ttve 
Mobon Detector 

~ 

Colllro1Unot,w•lh4Numbt-rPhorwl'>lller. --7-~SS•ren.•lld 16ZoneCIJnblllr, -~ "'> 
System No. 057000 Includes Base Uml w1th 4 Num~ Phone Dialer, 9'>dB C'ap.abihty, 

2 Door/Wmdow Senaors, 1 Mohon DrtKtor, I Ke-o.·ch.Jtn Rl>mot• Act1vator, 
I Regular Remote, 1 Lamp Modulr Aashi.'T.. ... ·M. • -··· MS199 Q"i 

System DS-RV -lndudes Base Urut, Remote, 1 Mobon Detector.&: I Door/\\"u"'dow Stonsor 
w1th a <I number Phone Dialer, 9"\dB Su~n 6: 10 /.nne Cap.abthty &: Aasher $16-1 9"\ 

SPS54A • Add1bonal \tobon Detectors S 52.~ 0\\'~- Add1bon.al Door/ \\'mdow Sensors .S 1-1 qq 

StP-rale Automahon Controllen 
hi1'0o MC460·MuttCMlroiltt"·lui\IIC0111rollft- ~12.31 
P•rt "'" SC50l - Ma\o <.:onlrollff • 16 urul C011trollrr W.85 
P1rt '\o RC5000·Wirtlt-»Rf'f'!\Oif RK.IITriM.·Ibunot 1'1999 
P1rt No RW724 -lurul Wo'""$ W.1Ulowotd'l· u!oor"'olhiiiY X·IORF R« 

For lllfo rmatioll Or To Place All Order, Please Call Us Today! 
(708) 350- 2555 • Fax (708) 350- 9760 

Cuttiug Edge Auto111nt10II Stocks A Full Lmc 
Of S111nll Coutrol & Security Syste111s, 

Including Stmu1 Aloue, Wireless, Computl!r Bnst•rl 
Auti Teleplwuc Coutrolleti Uuits. 

:SOW1nnR Nffdf'!j!'PIXf'l) FUIICIIon WaiiSwol(h Anywhtll'' Sl~~ 

Aulom~hon Modu~ CUTTING EDGE AUTOMATION 
Pllt-.n.L"--olbS·l.lmpModult ~12'19 
P•rt -..o AM4!10 · Apph~n..~ Modulf'2·Pmi'CJI;~ntt.'d 112 39 AN AUTHORIZED X-10 DISTRIBUTOR 
P~rt 1\;o AM460 · Apphann- Modult '\..f'ln GmufldN 11'29 
Pati'\o.ws.tJ-WaiiS~<tJidiMooJIM 112J1J 
P~rt-..o \.,."S4m.}.w,,.w .. uswol!toModuif' ~l'ill 852 Foster Avenue We Accept Visa/Mastercard/Discover/Americau Express 
r,r1!'." SIU27 WoiiiRr.-rp1.1('1ft.lodult"''hC'u<.IOII'"dlln.tr Sl'til\ 
r.,.~o IID20·11e""}OulyZ20\'tV.A~~'-h..!ult Sl\" 
Pm 'Oo H0245 · H•ny Duty 220\ll'iA Apph.J~ Modult S2ll'i 

Bensenville, Illinois 60106 ,,,C\ ••m""'""" 
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FIBER OPTIC Video transmission sys­
tem. Transmits RS-170 video over multi· 
mode fiber (ST connectors). Range up to 
5km. Equipped with AGC, color compat­
ible. Surplus, unused units (Terrahertz 
Technologies, Inc. V-250) consist of 
transmitter, receiver, and associated wall 
mount supplies. $295. Send SASE for 
specs. EO Techniques, 16 Slusser Ave., 
New Hartford, NY 1313-2117, phone 315-
736-3642. 

DIGITAL VIDEO STABILIZER. Restorers 
& stabilizes the source video signal to it's 
original strength. Removes automatically 
viewing problems from movies. ON/OFF 
(B/A) switch, GOLD plated connectors, 
free power adapter. VHS $49.95, SVHS 
$79.95, S&H $8. MC, Visa accepted, 
COOs $4.50. Video Equipment, Inc., 1· 
800-831-2050. 

MICROWAVE ASSOCIATES 10GHz 
equipment. 2 transceivers, full duplex 
video, 2 audio subcarrier modulators/de­
modulators. Very high grade equipment. 
Evenings, 319-257-6957. 

LASER ILLUSIONS laser light controller 
$239.95. Display commercial clipart with 
your IBM. Requirements: A 386 or better 
and a closed loop scanner system. Free 
demo disk. Laser Illusions. 406-563-7506. 

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. 

SHAREREPAIR, E·MAIL tech support for 
TV-VCR technicians. For information, E· 
Mail : rhett @dump.com. 

CABLE TV 
1 10 

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 . 

R21V5/CFT 1 wire HRC/STD. CH #3/4 fast 
version. Limited time offer. $14 min. 10 
pes. Call 1-800·831·2050. 

SA8500·310's. FULLY TESTED but not 
turned on. $60 each. You can find them a 
little cheaper but not refurbished and 
tested at this price! Banck Cards Accept­
ed. Message/FAX: 501-223-9406. Soft­
ware City, Box 23016, Little Rock, AR 
72221 . 

CABLE HACKERS! Blow out sale! Cable 
hacker's Handbook $15.95! Also, build a 
universal descrambler for under $50! 
Works on any system! Guaranteed! Easy 
to build! Plans only $7.50! Also, mention 
N&V and get a special bonus report, 
"What the cable companies don't want 
you to know! " Free! Wow! Send to: 
Bates, 5541 West Quincy, Chicago, IL 
60644. 



MEMORY DEVICES PROGRAMMED. 11 
years experience. Deal with confidence. 
We will duplicate your ICs for $2 each. 
EEPROMS, MICROs, etc. We carry a 
complete inventory of hard-to-find ICs. 
Satisfaction guaranteed. Custom pro· 
gramming services available. M/C, Visa, 
Discover. Message/FAX: 501·223-9406. 
Software City, Box 23016, Little Rock, AR 
72221. 

CBTV DESCRAMBLERS, Make your own! 
For under $10. 7 easy steps, Instructions 
show you how! All parts are available at 
Radio Shack. Plans including S&H. Only 
$7. Send to: Information Wholesale, PO 
Box 9359, Toledo, OH 43697. 

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. 

CABLE HACKERS BIBLES VQLUME 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. VISAJMC 602-782·2316/fax 602· 
343·2141. TELECODE, Box 6426-NV, Yu· 
ma, AZ. 85366-6426. 

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. 

MASTER COMPONENTS 
CABLE TV TEST MODULES 

EXPERT DESIGNS. 1-800-233-0570 
See our DISPLAY AD 

on Page 15. 

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. 

PIONEER 63XX/67XX MASTER PRO· 
GRAMMING FILES $500 Pioneer 63XX 
units $200 w/remote. Also available: 
MASTER files for ALL other TEST MOD· 
ULES except DPBB/R2/V5/CFT $200. 1· 
800-MODULE-0. 

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. 

INVENTORY BLOWOUT, Test kits: 
Quickboards SA8550 thru 8600 $25; 
DPV7, DPBB·R1 $10; DPV5, 5503, 5507, 
ZENITH Z·TEST·3 $5; Stackable 28-pin 
sockets for Star6 and Impulse? kits 
$1.75. Complete units: 8600 $225; 8580 
$190; 8550 $150; DPV7 $190; DPV5 $150; 
Pioneer 5xxx $190. Blank Microchip 
PIC16C56 only $3.90. Limited quantity. 
COD Only! ·1·800-574-2116 or 818-578· 
8449. 

R2/V5/CFT 1 wire HRC/STD.CH $3/4 fast 
version. Limited time offer. $14 min. 10 
pes. Call1·800·831·2050. 

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. 

PIONEERING IN STATE OF THE ART 
REPAIRS? LET US HELP WITH NO E4 
PROGRAMS, E2 WRITERS, BAR CODE 
AND SERIAL NUMBER WRITERS. MUL· 
TI·MODE, NO MAP AND MAPPING ALL 
IN ONE KIT! PARTS AND REMOTES. 
CALL 407·676·2530. 

CABLE CONVERTERS: 550MHz PANA· 
SONIC, REGAL, VIEWSTAR. Brand new. 
Converters feature: IR, remote, parental 
guidance, favorite channel programming, 
mfg. warranties, available in Ch-3 or Ch-2. 
SPECIAL 10 LOT PRICING. WHOLESALE 
ACCOUNTS WELCOME. FOR PRICING 
AND AVAILABILITY CALL 1·800·757· 
8186. 

RAW PULLS DRZ-3 10/$250, JSX-3-DIC, 
50/$250, 10/$80, also. Expert repair ser­
vice on car audio amps/decks. UPS 
shipping. Call Bob 10am EST 914-351· 
2742. 

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. 

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. 

QUALITY PARTS • DISCOUNT PRICES • FAST SERVICE • HUGE SELECTION 

JUMBO LEOs 
Liton # 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 very 
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 inter· 
com or communications 
speakers in your home or 

workshop. 

4', 4 ohm, speakers mount· 
ed in an unbreakable 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 
pieces of hook-up wire. s375 

CAT# SK-411 per pair 

"HI-8" VIDEO 
CASSETTE (USED) 

8 mm Video Camcorder Users!. 

SONYHi-8 ~ 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. saoo 
Satisfaction Guaranteed. each 

CAT#VCU-8 

1 0 for $28.00 • 1 00 for $250.00 

High qual~y 6' video patch cables. Belden# 9104 
"Duobond" dual shielded RG-59 cable with heavy-duty 
F connectors hex-crimped onto each end. Large 
quant~y available. CAT# VHU-6S 

10 for $7.50 
100 for $60.00 

OPTO SENSOR 
SHARP# GP1152 
0.12" gap. CAT# OSU-23 

2 FOR$100 

SMALL 
ELECTRET MIKE 

0.31" diameter X 0.325". 0.7" long leads terminated 
with a two pin connector $1 7 5 
(0.1"centers). -

each 
CAT# MIKE-18 

MINIATURE SWITCHES 

ALCOSWITCH # MTM206NPC 
Short bat handle,.0.25" long. 
PC terminals 

' 

D.P.D.T. (ON-ON) 

CAT # MTS-B2PC $125 
each I 25 for $25.00 • 1 00 for $90.00 I 

~~' MINIATURE D.P.D.T. i 
;,~"":,;. PUSH/ON PUSH/OFF 

Augat/Aicoswitch II 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" dia. cap. 0.25" 
diameter threaded bushing. 0.8" behind panel depth. 
Solder lug terminals. ULand GSA listed. 

CAT# MPB-20 

I 25 for $37.50 I 

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 voltage. Includes 
hook-up instructions. 

CAT # SPL-960 

ss~~ch 

7Vdc MOTOR 

Matsushita 
# MMX-7AC 0 SA 
1.25" diameter x 1.25" high 
motor. Prepped with 1.61' 
diameter flywheel, pulley 
and fiberglass mounting 

board. 

1 
OO 

$ -
each 

CAT# DCM-54 

10 for $9.00 
1 00 for $80.00 

A.C. LINE CORDS 

6 INCH IEC POWER CORD 

THATS RIGHT! 6 /NCHES ... Standard 3 prong 
grounded male one end and 3 prong IEC recap· 
tacle on other end. CSA listed. Large quantity 

available. 

2 for $1 00 CAT# LCAC-36 
10 for $4.50 

100 for $35.00 

ROUND 4' BLACK 16/3 CORD 

~ ... ,.It? 
0.32" od, SJT insulation. Standard 3 prong 
grounded plug one end, moulded strain relief 
on other end. Pigtail leads. CSA listed. 
Large quantity available 
CAT# LCAC-35 $175 
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 91408-0567 

FAX (818J 781-2653 
INFO (818) 904-0524 

NO MINIMUM ORDER • All Orders Can Be Charged to Visa, Mastercard or Discover • Checks and Money Orders 
Accepted by Mail • Orders Delivered in the State of California must include Calrtomia State Sales Tax • NO C.O.D 
• Shipping and Handling $5.00 for the 48 Continental United States· ALL OTHERS including Alaska, Hawaii, P.R. and 
Canada Must Pay Full Shipping • Quant~ies Umited • Prices Subject to change w~hout notice. 
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lashup now has at least six filters 
that are as bad or worse. 

RESOURCE BIN These days, your home power 
line looks more or less like a dead 
short at carrier comm frequencies. 

ur usual reminder here 
that the Resource Bin is 
now a two-way column. 
You can get tech help, 

consultant referrals, and off-the-wall 
networking on nearly any electronic, 
tinaja questing personal publishing, 
money machine, or computer topic 
by calling me at (520) 428-4073 
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. 

I did manage to wrangle one 
super special sign-up deal for you 
Resource Bin readers . Ten free 
hours. 

GEnie now offers far lower day­
time rates, a difect Internet access, 
and a Windows graphics interface, 
so it's an even better deal than ever. 

See the trailer blurb for details. 

Home Automation 

There's a lot of interest these 
days in home automation. For 
increased comfort, reduced power 
bills, lower environmental impact, 
and improved security. While home 
automation has been around for 20 
years now, this field is about to 
explode. Thanks to some rather 
interesting and brand new develop­
ments. 

I guess I'd define home automa­
tion as any set-up that lets comput­
ers and microcontrollers intelligently 
interact with a traditional home envi­
ronment. In climate, cooking, light­
ing, security, and entertainment sys­
tems. 

As I see it, there's three key 
issues today in home automation: 
(1) How is reliable and interference 
free two-way comm going to take 
place? (2) What standards (if any) 
should get used in the way of for­
mats, protocols, and such? And (3) 
Where do we get a low-cost, legal, 
and electrician-free remote current 
transducer? 

Let's look at these issues in 
more depth. We'll pick up a few of 
the key players as we go along ... 
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Power Line Comm 

The "obvious" way to send con­
trol signals and status messages 
around a house is to use your AC 
power line. Simply because it is 
there and there are lots of outlets 
already present in every room. Most 
of what you need to control is 
already "on line." 

The only problem is that power 
line comm does not work very well. 

One of the first real jobs I ever 
had was designing carrier current 
comm devices for railroads and coal 
mines. In those days, you simply 

NEXT MONTH: 

A third problem is that the sig­
nals may travel too far. Or not far 
enough. Controlling your neighbor's 
hot tub is obviously a big no-no. 

Especially for its piranha mode. 
Most home power systems con­

sist of one center-tapped single 
phase 220 volt system that delivers 
two separate 11 0 volt legs. It is very 
hard for carrier signals to hop 
between legs. A large coupling 
capacitor might sometimes help. At 
other times a special linking circuit 
could get used. 

Yet other times, a reliable cou­
pling flat out ain't gonna happen. 

Finally , the regulators have 
newly fouled things up. There are 
new and horrible restrictions on how 
much AM radio interference gets 
allowed. These new restrictions can 
severely limit the amount of trans­
mitted carrier power permitted. At 
the least, an expensive filter may be 
needed. 

There is a brand new solution 
that's called spread spectrum com­
munications. Using spread spectrum 

comm, pretty near the entire 
frequency range from 20 to 
400 KHz is used by every 

Don looks at resources 
for security and alarm 
industry products. 

channel. Spreading codes 
give outstanding noise immu-
nity . And allows many 
sou rces to simultaneously 
communicate. 

shoved 30 watts or so of FM modu­
lated voice or control signals on 
back into the tracks. Useful frequen­
cy channels went from 30 KHz to 
200KHz. 

Receivers were remarkably sim­
ilar to what we could call a TV 
sound chip today. A limiter, discrimi­
nator, and an audio amp. Sensitivity 
was in the two millivolt range. 

Sadly, the power lines have got­
ten real ugly since then. More and 
more things that plug into the power 
line generate badly interfering har­
monics. Two of the worst offenders 
are power supplies and dimmers. 

Capacitor input DC power sup­
plies often draw their current out as 
a short impulse current slug. Those 
dimmers have a sharp switching 
risetime in the middle of each AC 
half cycle. Both of these generate 
bad interference to any ultrasonic 
VLF carrier comm. 

A second problem is that more 
and more things that plug into the 
power line now use superb noise fil­
ters. 

A carrier system's information 
gets seen as noise by a filter. As an 
ancient example, that input filter on 
a Diablo 630 Daisywheel flat out 
blocks out all BSR control com­
mands for a dozen or more feet in 
any direction. The typical computer 

Interference free. 
But spread spectrum carrier 

comm is so new that you have to 
work at the chip level or else go to 
costly systems. Two sources are 
Signetics/Philips and SGS. Another 
is the Echelon PLT-20. 1 

One newsletter is Randy 
Robert's Spread Spectrum Scene. 

The ru le seems to be that any­
thing less than full spread spectrum 
power line carrier comm appears 
doomed to failure. Thus, there is no 
point of even thinking about trying to 
do your own single channel FM or 
PWM lashup. 

Power line carrier comm setups 
are routinely used by the electric 
utilities. More details on how the big ­
boys do it by way of EPRI , that 
Electric Power Research Institute. 
They also pu blish a few home 
automation titles. 

One chip source is National. 
They have teamed up with Gyp/ex 
and ltron to build new /C/SS prod­
ucts. 

The most obvious source of 
power line comm products, of 
course, is ... 

BSR and X-10 

The ancient home controller 
system that everybody loves to hate 
is made by BSR. And is called the 

ACTIVE FILTER COOKBOOK 
The sixteenth (I) printing of Den'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 Den's classic on setting 
up your own technical or craft venture. $18.50 

LANCASTER CLASSICS LIBRARY 
Den's best early stuff at a bargain price. Includes 
the CMOS Cookbook, The TIL 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 lnsrder Secrets . . . . . . . . . . FREE 
Hacking Insider Secrets . . . . . . . . . . . . FREE 

POSTSCRIPT SECRETS 
A Book/Disk combination crammed full of free 
fonts, insider resources, utiflties, 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 Den'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 Den's Nuts & Volts 
columns to date, including a new index and his 
master names and numbers list. $24.50 

FREE SAMPLES 
Well , nearly free anyway. Almost. Do join us on 
GEnie PSRT to sample all of the Guru's goodies. 
The downloading cost on a typical Guru file is 21 
cents. Modem access: Dial (800) 638-8369. On 
prompt, JOINGENIE, then DMD524 on key. 
FREE VOICE HELPLINE VISA/MC 

SYNERGETICS 
ilox 809-tiV 

Thatchczr, fiZ 85552 
(520) 428-4073 

Write in 181 on Reader Service Card. 
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Remote Measurement 

~~~ eaw~~~f6~e #2oo 
(206) 328-2255 

lntellon Menage Automation Security Etc 
5100 W Silver Springs Blvd 120F W Campbell Avenue 19 Alamo Square 
Ocala FL 34482 Campbell CA 95008 Alamo CA 94507 
(904) 237-7416 (408) 3?~-9451 (510) 838-9160 

Clrc~it' Cellar tflk 
4 Park.St #20 
Vernon CT 06066 
(g03).§75-Z751 

Command Control 
8800 Roswell Rd Ste 130 
A!lanta GA 30350 ... , 
{404) 992-8430 .... · 

CompCo Englnerlng 
.@11 Parkway Ste 04 
Gatlinburg TN 37764 
{61~~ 43.~511.!9 

EPRI Journal 0 
PO Box 10412 
Palo Alto CA 94303 
( 415) 855-2000 

·¥ 
GEnie 
401 N W<!shlngton St 
Rockville MD 20850 
(800)•638:9638 

Globtl Epg Documents 
15 Inverness Way East 
Engl~ooq CQ 80112 
(800) 654·7119 • 

Home ~ontrol Concepts 
9520·1 (}8 Padgett Street 
San Diego CA 92126 
(800) CONTROL 

Home Power 
P.O Box 520 
Ashland OR 97520 
(916) 475-3179 

Home Systems 
POBox6236 
Oklahoma City OK 73123 
(405) 840-4751 

ltron 
E 15616 Euclid Avenue 
Spokane WA 99216 
(800) 635-5461 

JaMar Distributing 
1292 Montclair Drive 
Pasadena MD 21122 
(410) 437-4181 

JDS Tec,hnologles 
16750 W Bernardo Drive 
San Die~o CA 92127 
(619) 48 -8787 

Leviton 
59-25 Little Neck Pkvty 
Little Neck NY 11362 
(!jOO) 824·3005 

Custom Command Habltech95 Home Systems Network 
f15PaintBranch Dr#31815310Harvestl-fill Rd #235 Box 3006 

Unear Technology 

College Park MD 20742 Dallas TX 75230 · Edmond, OK 73083 
(301) 314-m)? ' (800) PARK$11 (800) 808-Q718 

1630McCarthy Blvd 
Milpitas CA 95035 
(408) 432·1900 

Cyberlynx Gateway 
3066 Sixth Street 
Boulder CO 80304 
(303) 444-7733 

m 

Hewlett-Packard. 
POBox 10301 
Palo Alto CA 94303 
{415) 857-1501 

Honeywell 
1985 Oouglas Dnye 
Golden Valley MN 55422 
(800) 345-6770 

Lone Wolf Corp 
2030 First Avenue 
Seattle WA 98121 
(206) 728-9600 

Cyplex 
472 Amherst Street 
Nashua NH 03063 
(603) 882-8104 

Holt Integrated Circuits lnfr11red Data Assn 
9351 Jronimo Road PO Box 3883 

Makita 
14930 Northam Street 

Irvine CA 92718 Walnut Cree.k CA 94598 LaMirande CA 90638 
<n4) 859-6~0 (510) 943-6$46 (800) 4·MAKITA 

Echelon 
4015 Miranda Avenue 
Palo Alto CA 94304 
(800) 258-4566 

Home Automation 
2709 Ridgelake Drive 
Matairie LA 70002 
(504) 833-7256 

X-1 0 system. With off-the-shelf 
modules offered by Radio Shack, 
Heath, and others. 

Transmitters, lamp and appli­
ance modules, computer interfaces, 
and the handheld remotes are 
offered. At $12.00 for a receiver 
module. 

The appliance modules are for 
high-current on-off control only. But 
lamp modules can be remotely 
dimmed or brightened. You must 
never connect an induction motor or 
any fluorescent light to their lamp 
modules. 

The BSR transmitter has 512 
codes grouped into a home code 
and a unit code. A code gets sent, 
followed by its complement, giving a 
limited amount of noise immunity. 

Comm is one-way only. There is 
no way to verify whether your com­
mand actually took place./ Unless 
you see or hear the result yourself. 

The modules are cheap and sort 
of work. Some of the time. 

Their major faults include one­
way comm, slow speeds, few com­
mands, no collision detection, the 
ease with which signals can get 
stomped on by noise filters, and the 
major difficulty of hopping phase 
legs. 

Insider technical details on the 
BSR system are in a Steve Ciarcia 
story in the Sept. 1980 Radio 
Electronics. · 

Individual chips are also avail­
able. The basic control chips from 

Information Store 
500 Sansom St Ste 400 
San Francisco CA 94111 
(415) 433-5500 

Marvin 
2020 Silver Bell R~d 
St Paul MN 55122 
(800) 328-0268 

BSR. And advanced computer inter­
facing chips from MicroMint. 

Sources of BSR application 
products now include Enerlogic, 
Jance Associates, Powerline 
Control, Creative Processing, Home 
Automation, JDS, Omnipotence, 
Remote Measurement, and 
Menange. 

Leviton is a second source for 
home controller modules. They also 
do get into occupancy detectors and 
similar stuff. Leviton has a DEC 
Tech Manual, the DEC 
Troubleshooting Guide, and a Home 
Automation Network Guide. 

Infrared Comm 

At one time, most TV remotes 
used ultrasonics in the 40 KHz 
range. But it turns out that nearly 
anything you could do with ultrason­
ics, you can do with near infrared. 
And usually do so far cheaper using 
much less power in a smaller pack­
age. 

Thus, ultrasonics are no more. 
A standard TV remote control 

uses a near IR light emitting diode 
to send out signals in much the 
same format as the ultrasonic origi­
nals. 

Two good sources for details: 
the Cable, TV, and Audio Handbook 
from Plessey. Or the IR Remote 
Gontrol Data Pack from NEC. 

Two other sources for encoder 
and decoder chips are Motorola and 

MlcroMlnt SM Automatic 
4 Park St Ste 20 10301 Jefferson Blvd 
Vemon CT 06066 Culver City CA 90232 · 
(203) 875-2751 (310) 559-6405 

Microchip Technology Solartronlcs 
2355 W Chandler Blvd 76 Benbro Drive 
Chandler AZ 85224 Buffalo NY 14225 
(602) 963-7373 (716) 681-6686 

Motorola Spread Spectrum Scene 
5005 E McOowell Rd PO Box 2199 
Phoenix AZ 85008 El Granada CA 94018 
(800) 521-6274 (800) 524-9285 

National Semiconductor Synergetlcs 
2900 Semiconductor Rd Box809 
Santa Clara CA 95052 Thatcher AZ 85552 
(800) 272-9959 (602) 428-4073 

NEC Electronics Unity Systems 
PO Box7241 2606 Spri~ Street 
Mountain View CA 94039 Redwood ity CA 94063 
(800) 632-3531 ( 415) 369-3233 

Omnipotence Kenneth Wacks 
2236 Cambridge Drive 9 Pinewood Road 
Sarasota FL 34232 Stoneham MA 02180 
(813) 371-5085 (617) 662-6211 

Plessey 
PO Box 660017 

Wireless Ot~sign & Oev 
301 Gibraltar Dr 

Scotts Valley CA 95087 Moms Plains NJ 07950 
(800) 927-2772 (201) 292-5100 

Powerline Control Zomeworks 
9031 Rathburn Avenue . PO Box 25805 • 
Northridge CA 91325 
(816) 701-9831 

Albuquerque NM 67125 
(505) 242-5354 

Holtek. Holtek is stocked by Digi­
Key. 

But there's a brand new game in 
town that gives you ultra high speed 
infrared comm. This one is the lrDA 
standard from a group that calls 
itself the Infrared Data Association. 
The baud rates go from 115 
Kilobaud to several Megabaud and 
higher. 

There's a good lrDA review in 
the March 30, 1995 issue of EON. 
One leading proponent is Hewlett 
Packard. Who now does offer free 
two-way lrDA Evaluation Modules. 
Anothe.r source is Linear 
Technology with their LT1319 IR 
receiver integrated circuit. 

Infrared and power line comm 
are likely to remain your two biggies 
for home automation. Other candi­
dates now include twisted pair 
phone lines, optical fibers, or the 
elegantly simple micropower comm 
used by aerobic pulse monitors. See 
HACK68.PDF for the astounding 
secret insider details on the latter. 

There's also UHF wireless 
comm. Try Wireless Design & 
Development and similar trade jour­
nals for your latest and best in this 
area. I've uploaded an extensive 
listing of wireless resources to 
GEnie\ PSRT as NUTS38.PDF. 

Which Standards? 

Ideally, every home controller 
must be able to simultaneously talk 

to each other on an interference free 
basis. By using some sort of a uni­
fied and fully open public standard. 

At the least, such a standard 
must offer full duplex two-way, multi 
host comm having a full collision 
detection and excellent noise immu­
nity. It must be medium indepen­
dent, and perform equally well with 
powerline, infrared, wireless, or 
most "none of the above" signalling 
schemes. 

And, of course, the standard 
must not be at all proprietary or 
favor any particular manufacturer in 
any way. The standard must be fully 
open with all documentation acces­
sible. 

Computer LAN networks cer­
tainly could be used for home con­
trol. Such as Apple Talk or Ethernet. 

The only little problems have 
been their cost and complexity. 
Today, an Ethernet interface would 
double the price of, say, a bread 
machine. But prices are dropping 
rapidly. Time will tell whether these 
might eventually eliminate any need 
for any separate home automation 
bus standard. 

Surely some musician some­
where is now running his kitchen 
toaster off MIDI. Giving a whole new 
meaning to having jam sessions. 

The BSR code is a standard of 
sorts. This is well documented and 
more or less open. But, as we have 
seen, this code is pitifully slow, one­
way only and has serious noise 
immunity and collision problems. I 
guess we could say this code is 
about the same as an 1890 aviation 
standard. 

I know about three emerging 
home automation standards. One is 
the old LonWorks system from 
Echelon. To me, this is a grossly 
overblown example of megacorpo­
rations run amuck. 

They started with the wrong 
micro family ahd applied it to propri­
etary bloated nonsolutions to non­
problems. 

Did they do this on purpose? 
A maverick home standard from 

out in left field is being honchoed by 
Lone Wolf Technologies. This one is 
clean, lean, and mean. But it may 
lack enough momentum to ever 
make it into the mainstream. This 
one sure is cute, though. 

But the home automation stan­
dard that looks like it is going to run 
away with all of the marbles is called 
the CE Bus, short for Consumer 
Electronics. It's now Open Standard 
IS-60. Copies of which are gotten 
from the Electronics Industries 
Association, The Information Store, 
or Global Engineering Documents. 

This bus is called a packet ori­
ented, peer-to-peer network. It now 
supports powerline comm, infrared, 
wireless, twisted pair, coax, and 
fiber optics. A good summary story 
is CEBus for the Masses, in the 
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April 1995 Circuit Cellar Ink on 
pages 61-68. 

Sources for CE Bus info, soft­
ware, and end products now include 
lntellon, Arcatron, Micromini, 
Command Control, and Cyberlynx. 

The CE bus is probably the one 
to bet on. At least for now. 

Current Sensing 

I'm utterly amazed that nobody 
has yet picked up on the key part 
needed for home energy manage­
ment. This is a low-cost remote cur­
rent sensor that installs without 
using an electrician and without 
rewiring. 

I first described these as an 
Isopod on back in HACK47.PDF. 
This was a tennis ball shaped 
device which you glomped onto your 
home power drop at the weather­
head. When prompted, it sends a 
digital word proportional to present 
current use. 

Similar modules could also plug­
in at any outlet. The receiver would 
pick up a reference voltage. 
Extracting real and reactive power. 

Obvious uses are to dramatical­
ly reduce your power bill by finding 
out where and when most of your 
usage takes place. Or doing load 
shedding for better utility rates. Or 
for such odd things as servicing air 
conditioning intermittent problems. 

Current sensors, of course, 
must sense current. While those 
Hall Effect devices might work, an 
old fashioned current transformer is 
probably all you need to do the job. 
Done properly, the current trans­
former should also be able to pirate 
enough energy to run a transmitter 
as well. 

Amecon is one mid-range 
source for snap-on current trans­
formers. But I sure have been 
intrigued by the new #273-104 
snap-on chokes from Radio Shack. 
Around $3.50 each. With some 
care, you should be able to hack 
these into useful sensors. 

Uh, I have not run those 60 
Hertz permeability and saturation 
tests on their core material just yet. 
But, if it is manufactured from any­
thing this side of ground up stove 

I #110 CABLE TV cont. 

DEALERS NEEDED: one piece descram· 
biers, 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. 

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. 

CABLE CONVERTER diagnostic and test 
modules for sale. Internal and external. 
Call John, 1-800-879-9657. 
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parts, they should work out just fine. 
When you experiment with 

these, remember that a current 
transformer has to accept one, but 
not both of the load wires. And you 
must never open circuit a current 
transformer. 

This is an exciting new opportu­
nity with a virtually unlimited market. 

Magazines and Such 

So far, I've found three good 
mags on home automation. The one 
I like the best is Circuit Cellar Ink. 
Their April 1995 has lots of useful 
info in it. They tend to have special 
quarterly home automation supple­
ments. 

Electronic House is a bimonthly 
pub that has been publishing since 
1986. Targeting on advanced hous­
ing and home automation topics. 

There is also a new Home 
Automator labor-of-love newsletter. 

If your primary focus is alternate 
off-grid energy, Home Power 
Magazine does a really great job 
here. 

And, speaking of alternatives, 
one outstanding series of videos on 
straw bale home construction is 
offered by Black Range Films. They 
also host a superb wilderness bed 
and breakfast. And networking that 
you simply will not be able to 
believe. 

From Alpha Centari, even. 
Another useful video is Living 

With an Intelligent Home. It is pro­
duced by Home Systems Network. 

Which Microcontroller? 

While a few older designers 
haven't gotten the message yet, 
there is one and only one chip to 
ever consider for home automation 
use. This, of course, is the PIC. 
Which completely, totally, and utter­
ly blows the others away. 

Start with the Microcontroller 
Data Book and PIC Applications 
Manual by Microchip Technology. 
Then go to the BASIC Stamp made 
by Parallax. And finally those superb 
PIC Design Tools from Scott 
Edwards Electronics. 

By special arrangement with 

FREE PAY TV, NEED MONEY? Learn 
how to make money descrambling pay 
TV like the pros. You can make up to 
$20,000 a month. Anyone can do it al· 
most anywhere in the U.S. No electronics 
background needed. Order the NEW 
BOOK, Pay TV·The Inside Scoop. Send 
$9.95 to AN Publishers, 16281 S.F. Mis­
sion Blvd. #407-N, Granada Hills, CA 
91344. 

CABLE PHREAKERS! Program your own 
test chips! Complete set of master files 
for Scientific Atlanta, Tocom, Pioneer, 
etc. Wow! Sold for educational purposes 
only! Only $50! Specify disk size! Bates, 
5541 W. Quincy, Chicago, IL 60644. 312· 
914·2763. No Illinois Sales! 

BIN 

Lance Wally of Parallax, I've just 
uploaded the entire BASIC Stamp 
manual to my GEnie PSRT. It is 
yours free for the downloading. See 
BASTAMP1.PDF as an intro, 
BASTAMP2.PDF for stamp com­
mands, and BASTAMP3.PDF for 
detailed applications info. 

Acrobat readers are also avail­
able free for the downloading if you 
do not already have one. In PSRT 
library #10. These let you view cam­
era ready documents directly on 
your computer screen. Much more 
on Acrobat in my MUSE89.PDF. 

A complete listing of PIC 
resources is in HACK87.PDF. The 
instruction set is in MUSE88.PDF. 
And, of course, all the previous 
Resource Bin columns are also in 
the library. 

Other Suppliers 

MicroMint is one leading source 
of home automation electronics. 
Check out their HCS II and 
SpectraSense 1000 product lines. 
They have got a brand new Xpress 
Reference Manual. Plus free BBS 
and catalogs. 

Besides the previously men­
tioned books, Home Automation 
Systems also offers an X-10 
Applications Manual and a unique 
Building Interiors, Plants, and 
Automation text for plant watering. 

One useful source for the water­
ing parts and systems is RainDrip. 

Another automation distributor is 
Home Control Concepts. Who are 
also big on X-10 stuff, motion detec­
tors, and intelligent remotes. 

Other resources are Home 
Systems, CompCo, Ademco, and Ja 
Mar. 

Drapery and window controls 
are offered by Bautex, Cardiff, 
Solartronics, Makita, Marvin, and 
SM Automatic. 

Solar control products are avail­
able through Zomeworks. 

High end consultants for archi­
tects and such include lntellihome, 
Custom Command, Honeywell, 
Secant, Unity Systems, Home 
Automation Laboratories, Intelligent 
Systems, Mastervoice, Media 
Magic, Security, or Ken Wacks. 

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 Compatible 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. ELECTRON· 
IC SURPLUS ELIMINATORS. 

SSA·TV86 works on aii850Q.8580, $135/1, 
$125/5, $115/10, SA8600 "NEW" $275 ea. 
Others avail. including test kits. 203·283· 
9492. 

A Habitech95 home systems 
trade and training show is sched­
uled for May 17-20 in the Atlanta 
Apparel Mart and the Westin 
Peachtree Plaza. 

There's also a new Home 
Automation Association trade group 
reachable at 75250.127 4@COM­
PUSERVE.COM or by way of (202) 
223-9669 voice. 

This Month's Contest 

I feel I might have missed a 
home automation supplier or two. 
For this month's contest, just tell me 
about any unmentioned resource. 

Or, alternately, experiment with 
the #273-1 04 and show me what 
you can come up witti in the way of 
a cheap, convenient, and electri­
cian-free home automation current 
sensor. 

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. 

Let's hear from you. NV 

Microcomputer pioneer and 
guru Don Lancaster is the author of 
32 books and countless tech arti­
cles. Don maintains his no-charge 
tech helpline found at (520) 428-
4073, besides offering all of his own 
books, reprints, and all of his con­
sulting 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 sysop of GEnie 
'PSRT, where a special Resource 
Bin topic has been reserved for 
Nuts & Volts readers. For modem 
access: (800) 638-8369. When 
prompted, enter JOINGENIE. When 
asked for an offer code, enter 
DMD524. 

You can also reach Don at 
Synergetics, Box 809, Thatcher, AZ 
85552. Or send any messages 
to his Internet address of 
SYNERGETICS@GENIE. GElS. COM 

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. 

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. 



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' Transmitter 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 and Receiver 24.95 19.95 14.95 
S 4 shlppl11g for nrst Item+ S 1 for ooth addltionolltem. C.. rtsldcnLS add 1.25-., tu 

Yip. Mut;mrd Monev Ordcg Personal Cbcstst ngd CUb C.O D.s 

Visitect. Inc. £510) 651-1425 Fax (510) 651-8454 
P.o. Box 14156 Fremont, CA. 94S39 

Write In 95 on Reader Service Card. 

MASTER PROGRAMMING FILES. Memo· 
ry devices programmed. Reverse engi· 
nearing. Circuit boards made and much 
more. 407·676-2530. 

SCIENTIFIC ATLANTA 40 pin replace­
ment processors for the 8580 ?·button, 
8590 11-button and 8600 boxes, $22. Will 
install for free. Master program files 
available for $60 each. Blanks $17. 714-
744-2786. 

CONNECTOR SALE New 50 ohm GR874· 
CL58 locking cable, GR874-PFL. Panel 
feedthru, GR874-Eibow & GR to BNC 
connectors for cable type RG29/U, 581U, 
1411AU, 1591U & 2231U. SASE for com­
plete sale list of other connectors. Send 
SASE; EO Techniques, 16 Slusser Ave., 
New Hartford, NY 13413-2117. Phone 
315-733-4852. 

INTELLIGENT PIONEER test device 
the WATCH-DOG, is state of tha art 
true guardian of your Pioneer unit. 
AUTO TIME SET, AUTO LOCAL MAP, 

. NO E2 through E5, NO MANUAL FLIP 
SWITCHES AND NEVER E4 are only a 
few qualities to mention, has numer­
ous SECURITY features. Aren't you 
tired of buying DUMB test modules. 
Try WATCH-DOG you'll be glad you 
did. Only $49.99 for generic, or $59.99 
with your bar-code. Innovative devices 
only from; SA RESEARCH, 718-358-
0033. FOR TESTING AND DIAGNOS­
TIC PURPOSE ONLY. NO NY SALES. 

CABLE TV Converters for sale in package 
deal. (20-DP7-R2-V5, 20-BBRI-R2-V5-20-
8600) all units in full test mode. No 
remotes first $9,000 takes all 60. No 
individual sales and no other units avail­
able. If interested call, 818-683-1429. 

CABLE TELEVISION descramblers. Stop 
over paying for your equipment. Catalog 
of over 50 companies that sell descram­
blers & accessories at below wholesale 
prices. Send $10. Money order or certified 
check only, to: Garvey, Dept. C, PO Box 
364, Quincy, MA 02269. 

BUYING: JERROLD 450 Trimode test 
kits. All models. Wanted Jerrold 550, 
Trimode test kits. Call 301-986-2436. 
Leave message. 

BUYING JERROLD DPV and DPBB, SA 
8550, 8580, 8590, 8600 and Zenith 1600's. 
Any quantities. Call 201-728-3217. 10am-
6pm EST. 

"DESCRAMBLER SCHEMATICS RE· 
VEALED." A powerful guide to descram­
bling schemes. $10. VISAIMC. ELECTRO­
MAN, Box 24474, New Orleans, LA 70184. 
504-482-3017. 

R21V51CFT Test-Kit. Now $15 each, mini­
mum 10. 718-349-6506. No NY sales. 

FREQUENCY AGILE diagnostics trans­
mitter, automatic operation. Works with 
DPxxxxx, R2, V5, CFT, RF and more. $140 
in single lot. 707-763-7939. 

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. 

"TVT" COMBO $150. Test mode devices 
for BA-51XX, BA-61XX $40 ea., BA-63XX 
$45 ea. Call Ben at 1-800-484-7250 then 
dial 7525. 

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

FULL SERVICE BOXES: ZENITH 
ST1612 with anti-flashing circuit and 
remote, $149 5-lot, $169 2-lot, $189 
single SCIENTIFIC ATLANTA 8600 (2 
versions, 8600STNN, 8600SZNN) with 
remote $249 UPSICOD. Dirk Braem, 
4928 Aquatic Rd., Nashville, TN 37211. 
615-331-9637 voice/fax. No TN sales/ 
Canadian order. 

AVAILABLE NOW: Test aids for the dis­
cerning customer at a fair price. Quick­
board 8570, 8580, 8590 10 and 11, 8600 
New 22V5 chip, Star6, Star?, ZL 1, 
DPBB2121R2, Notch filters 2-23. No FL 
SALES. 407-337-2649. 

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 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. 

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. 

TEST KITS. Star6 DPV $5, Star6 DPBB 
$15, Star6 DPBB M1 $25, Star? DPV $15, 
Pioneer all $25, SIA 8570, 80, 90 $25, 
Tocom all $5. Call 718-349-6506, Min. 10, 
NO NY SALES! 

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, g(;lt a complete list 
just $19.95. SEND CERTIFIED CHECK 
OR MONEY ORDER TO; JF, BOX 244, 
SELDEN, NY 11784. 

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 
VT1 03 VCR Maint. & Repair . $29.95 VT304 Digital 4 ...................... ..... $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 VT 402 FM Radio Part 1 .............. $44.95 
VT205 Amplifiers .................. $44.95 VT 403 FM Radio Part 2 .............. $44.95 
VT206 Osciilators ... .............. $44.95 VT 404 TV Part 1 "lntro to TV' .... $44.95 
VT301 Digital 1 ......... ............ $44.95 VT501 Fiber Optics ............... .. ... $44.95 
VT302 Digital2 ......... ......... ... $44.95 NEW .. VT405 TV Part 2 RThe Front End". $44.95 
SAVE!!! Buy any 6 videos for only $240 .. OR .. Buy any 12 videos for only $450 

I MONEY BACK GUARANTEE! Call for details. I £-!::}4 

( ~SA r Call Toll Free 1-800-678-6113~~, ';:~ 
or mail check or money order to: ,:f ·.· -'\1. 

~· UCANDO Videos, P.O. Box 928, Greenville, OH 45331 ~\: . ,~! 
~ FREE Shipping ... FREE Catalog . . ~ , \:. .- ... 
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COMPARE OUR QUALITY STANDARDS 
PROFESSIONAL CYUNDRICAL CASE DESIGN, HERMETICALLY SEALED. 
EXCLUSIVE EIGHT STAGE FILTER DESIGN, NO CORNER CUTTINGII 
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 ALTERS ARE CUSTOM MADE EXCLUSIVELY FOR US BY THE LEADING ALTER 
MANUFACTURER IN TAIWAN AND EXCEED INDUSTRY SPECIRCATIONS. 

THE SALE OF THIS PRODUCT IS LMrED TO QUAUFIED BENCH TECHNICIANS,MSO'S & 
CABLE COMPANY REPAIR DEPARTMENTS. THESE PRODUCTS ARE DESIGNED FOR THE 
EXPRESS PURPOSE OF TESTING AND REPAIRING CABLE CONVERTERS,MAJNTAIMNG 
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 DEfiED 
SALE. • • SORRY NO NY SALESII •• WE StiP UPS AND FEDERAL EXPRESS PRIORITY!! 
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Long Range 
3 Mile 

• Super SensHive Mike 
• Crystal Clear 
• Tunable 80 to 120 MHz • Miniature Design 
XFM1 KN ........................................... $39.50 

owerful 

Life is Precious! Protect It! 
• Hard Hitting • Reliabile 
READY TO USE 
STUN1 X • 80,000 Volts ..... $29.95 
STUN2X, 100,000 Volts .... $39.95 
STUN4X, 200,000 Volts .... $69.95 
Check Local & State Laws Before Ordering 

Home Securlt 
Infinity Transmit 

High Voltage 
50,000 VDC 
Lab Supply 
• Sub Mini Design 
• Universal Battery/12VDC/115VAC oper. 
• Many HV applications and experiments 
HYSON Ready to Use ................... $149.50 

Universal 
High Voltage 
Power Supply Module 

Build a Handheld 

Ultrasonic Bias 
for Self Defense 
Phasor Pain Field for Property Protection 
or High Powered Animal Control System. 
Many uses. lnlcudes high efficiency 
transducer. ULDR1 KN .................... $39.95 

Self adjusting, current limited, switching, high output, efficient battery or line powered, 
Intended for capacitor charging when used with pulsed lasers, magnetic guns, plasma 
pyrotehcnics, etc. Includes triggered spark gap switch for high energy pulse applications. 
Many lab and R&D uses. Easy to assemble kit. HVPS1 KN ................................... $99.50 

Neat device - Make hand and shock balls, 
shock wands, electrify objects, charge 
capacitors. Great payback for those wise 
guys! SHK1KN EZ Assembly Kit $24.50 

Puts subjects under control using highly 
effective electronic stimuli. Intended for 
entertainment- Must be used with ~ 
Includes valuable text book reference and 
plans. EH2N Plans and Text Book. •• $19.50 

Tesla Coli 
10 to 14" Streamers! 
• Wireless Energy 
• Plasma Pyrotechnics 
• Corona I St Elmo's Fire 
• Lightning 
Torioid Terminal Optional 
BTC3KN 1\ll ....................................... ~.O:lflf.:IU 
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Body Heat Telescop~ 
liiiiiiii--~/\/V\J I 
Detects the presence of living bodies, warm 
and hot spots, insulation leaks, etc. Use for 
security, law enforcement, R&D, etc. Dual 
mode operation. 
BHTIKN Kit .................................... $99.50 

Ultrasonic 
Cleaner Kit 
Cleans PC boards, jewelry, coins, 
small parts,. Large capacity hop­
per, operates at 30KHz from 
115VAC. ULCL1KN ..................... $79.50 

1000 Fl++ Spud Cannon 
NOT A TOY. Uses electronic or piezo ignition 
CAUTION REQUIRED! 
POT1 Plans.(Dangerous Product) $10.00 

F relall Gun ·~ 
Shoots flaming ball - two shot capacHy. 
Great for special effects and remote fire 
starting. CAUTION REQUIRED! 
RREBALL Plans (Dangerous Product) $10.00 

Electric 
Charge Gun 
Stuns Attacker Up to 15' Range 
• Legal In Most States 
• More Knock Down Power Than Most Handguns 
• No Permanent Injury • Ready to Use with Identifying Code 
Special Introductory Offer Includes our 80KV Stun Gun 
ECG10N ....... $249.50 Data Pack, creditable toward purchase ... $10.00 

FM Telephone 
3 Ml Transmitter 
Listen to calls over any FM radio 
• Tunable 70 - 130 MHz 
• Undelectable 
• Only transmHs during phone use 
XFT300KN ........................................ $29.50 

Laser Window 
Bounce Listener 

Wireless 
Wl'lard Transmitter 
Rebroadcast VCR, Tape Recorders, 
Stereo to any TV or FM Radio 
• Eliminates Wires & Gables 
• Wide Band Operation • 70-130 MHz 
RWM3KN ......................... $24.50 

Aim at room window and listen to sounds from within using reflected light. 
Caution - Not for Illegal Use! Includes ready-to-use Smw laser gun sight and long range 
laser receiver kit. I LWB3KN ....................................................................................... $149.50 

Super 
Sensitive 
Ampllfl 
• Hear an insect walk! • Hear through walls! 
• Build a Long Range Parabolic Mike or 
Super Directional Shotgun Mike! 
AG7KM Kit ..................................... $29.95 

Frames LICENSE FRAME 

Easy to install, high brightness units. 
Available in purple, green, or pink. Specify 
color when ordering. While They Last! 
LICN (specify ...................... $19.50 

• Includes laser illuminator kit 
• Light ampiHication • With camera adapter 
• Hi quality optics • Viewer Ready to Use! 
NVW10N with Laser Kit ................ $395.00 

World's Smallest 
Tesla Coli 
Neat little device will light a 40W 
fluorescent lamp without contact, 
smaller than a pack of cigarettes. Many 
interesting applications. 12VDC or 115VAC. 
BTC2N Kit ..................................... $29.95 

Extended 
Play -,o . O~f 

..R' '-::::::: ...... n:..<:::,~ 
:.t'f-*..,..""'~'e 

Tel. Taping System 
Automatically records both sides of a call. 
CAUTION: check local laws for alerting 
beeper requirements. Ready to use with X4 
recorder. TAP40XN ...................... $84.50 

• New Technology Utilizes 
Electro-Brainwave Coherence! 

• Uses No Drugs! • Must be over 1 B 
MIND! N Plans .................................. $10.00 

SUPER VALUE! 

~IIJ!rr7h 
TVJoker ~ 
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. 
EJK1 KM Eas to Assemble Kit .$24.50 

Tracking I 
Beeper Transmltte 
For Homing & Tracking up to 3 Mi 
• Works with any FM radio • 70 - 130 Mhz 
• Use for Hunt Games, Vehicles, Animals, 
etc. HOD1 KN ................................... $24.50 

rlon Ray Gun 
Projects charged ions that induce shocks 
in people and objects without any 
connection! Great science project as well 
as a high tech party prank! 
IOG30N Ready to Use ............. $99.50 
Higher Powered Lab Version: 
IOG7KN Kit .............................. $99.50 
IOG70N Ready to Use .......... $149.50 

Jacob's Ladder 
Visual display of plasma 
pyrotechnics. 3' arc travels 
30' from top to bottom. 
Unique solid state 12KV 
transformer, safety shutdown. 
Req's wood enclosure and 
readily availble hardware. 
JKC1 KN 12KV Transformer .......... $74.50 

Plasma Neon 
Fire Saber 
Active energy field produces the Star 
Wars effect, visible length of plasma 
field controlled by grip conlact. 
Choose your color. Photon Blue, 
Neon Red, Phasor Green or 
StarFire Purple. FS2KN .......... . 

Plasma Pen 
write with the 

burning fire of 

) \ or FUN and PROFIT! 
)) 

electronic plasmal 

~ • Pen Sized • Easy to Use 
• Baggage and Identification 

• Create Spectacular Designs 
PLPEN1 ON ......................................... $29.50 

Mystery 
Levltatl 
Device! 
Remember War of the World? 

Home Surveillance Kits -
You Get ALL 3 for only $29.95111 

in air and move to the louch. Defies gravity, 
amazing gift, conversation piece, magic 
trick or great science project. 
ANT1 KN Easy to Assemble Kit .... $19.50 
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Telephone Tape Recorder Switch 
+ Long Range 2 mi+ Telephone Transmitter 
+ Long Range 2 mi+ Voice Transmitter 
=A GREAT DEAL! Order # COMBON 



EPROM & CPU/MPUs SOCKET PULLS 
2516 ............. ... $0.65 Ea. 27C512 .... .......... $2.65 Ea. 
2532 .. ..... ......... $0.75 Ea. 27C64 ...... ... ..... .. $1 .25 Ea. 
27128 .... .. ........ $1 .45Ea. 8087-1 ..... ..... .. . S19.95Ea. 
27128A ........... $1 .45 Ea. 8087-2 ... ... .. ..... $14.95 Ea. 
2716 ................ $0.65 Ea. 8087-3 .. ...... ..... $12.95 Ea. 
27256 ... .. ........ . $1 .90 Ea. 8088-2 ...... ..... .. .. $3.95 Ea. 
2732 ............... . $0.75 Ea. 8741 ................... $3.95 Ea. 
2732A ..... ....... . $0.75 Ea. 8742 ....... ... .. ....... $4.95 Ea. 
27512 ............. . $2.40 Ea. 8748 ..... .. ............ $4.95 Ea. 
2764 ............... . $0.95 Ea. 8748H .. .............. $5.50 Ea. 
2764A .. .... .. ..... $0.95 Ea. 8749 .... ............... $5.95 Ea. 
27C010 ........... $3.95 Ea. 8749H ................ $6.50 Ea. 
27C020 ... ....... . $4.95 Ea. 8751 ... ................ $8.95 Ea. 
27C100 .. ......... $3.95 Ea. 8751H ... .. .. ......... $9.95 Ea. 
27C1001 ......... $3.95 Ea. 8752 ................. $13.95 Ea. 
27C101 ........... $3.95 Ea. 8755 .. ... .... .. .. ...... $6.95 Ea. 
27C1024 ........ . $2.95 Ea. Allpcmand socketpUisrrostt>e 

27C210 ........... $4.95Ea. ~~~ 
27C256 .......... . $2.25 Ea. chage and subject to ovallablll1y. 

All DRAMS are clean socket pulls and have full leads. 
4164-15 ............... $0.18 Ea. 41256-15 ....... ........ . $1 .00 Ea. 
4164-12 ... ............ $0.25 Ea. 41256-12 ................ $1 .25 Ea. 

41256-10 ................ $1 .35 Ea. 

NEW 14" SUPER VGA PAPER WHITE 
MONOCHROME DISPLAY 

Mode by Totung. 640x350 to 1024x7681nter1aced 
VLMF Rated/Model #MM14SAE. 
Excellent Low-Cost Mono Monitor. 

MM14SAE 14 Mono ... .. ... .... ........ .......... $59.95 Ea. 

OEM VERSION QAplus 
DIAGNOSTIC SOFTWARE 

Great for analyzing system problems & performance. 
Version DEC4.63 for 286 thru 486 systems 

OEM QAPLUS ..... ......... ...... .............. ...................... $14.95 Ea. 

WALL PLUG WAU ADAPTERS 
Input: 117 Voc 50/(:IJ Hz. Outputs Available. 

Quantity 
Pricing 

Available 

6Vdc 400Ma .................. $2.00 Ea. 
9Vdc 200Ma .. ................ $1.50 Ea. 
9Vdc 300Ma .. ................ $2.50 Ea. 
9Vdc 450Ma .. ................ $3.50 Ea. 
9Vac 500Ma .................. $2.95 Ea. 
9.5Vac 750Ma ............... $3.50 Ea. 
12Vdc 100Ma ................ $1.25 Ea. 
12Vdc 200Ma ...... .. ........ $1.50 Ea. 
12Vdc 500Ma ................ $2.95 Ea. 
12Vdc 600Ma ................ $3.95 Ea. 
12Vdc 800Ma ................ $6.95 Ea. 
12Vac 830Ma ................ $4.95 Ea. 
14Vdc 500Ma ................ $3.50 Ea. 
14Vdc 700Ma ................ $5.95 Ea. 
16Vdc 1.2Amp ............... $6.95Ea. 

NEW 80486SX-25 
BABY MOTHERBOARDS 

NEW 160 MEG 2.5" AT 
HARD DISK DRIVE 

Great for laptop replacement. logical fomnat 
966 Cyl, 10 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 GRS160 HD .................. ... ... ... ... $109.95 Eo. 

USED 1.44 MEG FLOPPY DISK DRIVE 
Pulled from worklng equipment 1.44 Meg 3.5' in 
5-1 /4" mounting bracket. 30-day guarantee. 5-1/4' 
Half Height, off-white color face plate. 
Interface: 34 pin & 4 pin power. 

MP-F17W-70D .................. .. ........ .. ... ... $19.95 Ea. 

USED 80 MEG 3.5" 
SCSI HARD DISK DRIVE 

Pulled from worklng equipment. 80 Meg SCSI 
Quantum P/N ProDrive 80S. 30-day guarantee. 3-
1/2', 1/3 Height (1 -5/8"). 1nterface: SCSI/2. 50 pin. 
Quantum 80S SCSI. ................ .... .. .............. $49.95 Ea. 

NEW SQUARE EQUIPMENT FANS 

12 Vdc 3.1' or 4. 7' ......... $6.00 Ea. · o . 

1---------------.....f Supports up to 32MB of RAM on-board. 
256KX9/1 Megx9/4Megx9/(80NS) 30 Ptn type SIMM 

11 5Vac3.1'or 4.7' ......... $7.95Ea. a· , 
12 Vdc 2-3/B: ................. $4.95 Ea. ' . .· 
12 Vdc 2-5/8 ................. $6.00 Ea. 

NEW PCMCIA 2.5 MEG 
FLASH MEMn~ ~ARD 

Mode for IBM 'e_~\ 1) \l,..iTh any laptop with 
PCMCIA AT. ";:1\J'--.,,ace & software drivers. 
(*'Software l .• "~ not included*') 

TPF-2.5MB REV (2 for $99.95) ............ ... $59.95 Ea. 

NEWMITSUMI 
1.2 MEG 5-1/4" FLOPPY DRIVE 

5-1/4" half height Mltsuml 
Model #D509V2 Whlte face plate only. 

Mitsuml 1.2M FDrive ........ PRICE REDUCED $28.95 Ea. 

NEW IBM ENHANCED 101 KEYBOARDS 

Ave 16 Bit Slots and One 8 Bit Slot. AMI BIOS/Supports 
loodable hard drive parameters 720K/1.2Meg/1.44Meg/ 
2.88Meg (with proper controller) 8K 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. 
Scan Width: 4.2 ln. Scan length: 11 ln. 
Interface: 16 Bit high speed (ISA) card. 64K SRAM. 

NEW PANASONIC 360K 
5-1/4" FLOPPY DRIVE 

5-1/4' half height Panasonic M# JU-455 
Black face plates only. 
P/N: JU-455 .............. .. .. .. ........................... $9.95 Ea. 

NEW 112W BABY SWITCHING 
POWER SUPPLY 

Input: 120-220V, 50Hz/60Hz. Ul & CSA 
Output: + 12Vdc @ 4 Amp., -12Vdc @ 0.3 Amp. 

+ 5Vdc@ 12.5 Amp .. - 5Vdc@ 0.3 Amp. 
Model #PS2682L Nichimen ................. $14.95 Ea. 

System Requirements: 2~(m~f PC c ompatible NEW 200W BABY SWITCHING 
Available 16-Blt Interface slot, POWER SUPPLY 
Windows 3.1. 4 Meg RAM. input: 120V-220V, 50Hz/60Hz. UL & CSA 

USED ADAPTEC 1540A 
ISA SCSI-2 CARDS 

Pulled from working equipment. The Adoptee 's 
first generation 1540A SCSI-21SA BUS card. 
Includes 2 Device 50 Pin SCSI cable. (NO 
Software) (No Floppy support) 30-Day 
Guarantee. 
ADPTEK 1540A .. .. .............. .. .................. .. $34.95 Ea. 

USED 150 MEG SCSI 
TAPE BACK-UP DRIVE 

Pulled from working equipment 150 Meg SCSI 
Wangtek P/N 5150 ES. 30-Day Guarantee 5-1/4" 
Half Height. Off-white color face plate. 
Interface: SCSI/1 50 Pin. 

WANGTEK 5150ES .............. .. .... .. .... .. .... ... $74.95 Ea. 

NI-CAD BATTERY 
Varta Cordless phone Ni-Cad battery 
3.6V 280Ma/H Charge Rate: 14 Hours@ 2BMa 

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 packed) 
12"H X 12.5"W X 5"D. 

Laptop Case .............. ....... PRICE REDUCED $19.95 Ea. 

NEW EXTERNAL 3-1/2" 720K 
FLOPPY DISK DRIVE 

·-- o·r".~ \ 
\_ 

l ~_J 

Made by Tandy for 
Tandy HXXlEX Computer. 
Unit enclosed with cable 
for hook-up. Drive 
inside Is a Teac Corp. 
Model #FD-35 FN-1 0-U. 
Color: White 

Tandy Model #25-1061 ...... .. .... ............. $24.95 Ea. 

IBM Enhanced 101 Keyboards with PS/2 Style 
Cable (6 pin Mini-Din). Great IBM Click. IBM P/N 
59G7980. Umited quantity available. 

10 Meg of Available HD Output: + 12 Vdc @ 8 Amp, +5 Vdc @ 22 Amp 
Mb~~-~r Other pointing -5 Vdc @ 0.5 Amp, -12 Vdc @ 0.5 Amp WIRE TIES 

device. t-:M~od~e~I~#S~A20=-:1-~3440~;As;,t~ec;; ... ~ .. . ; .. . ~ ... ~ .. . ~ .. ~ .. S;2:4·~95;E;a;·t~4~' !BI~ac~k~P~Ia~s!tic:·~Pa~c~ks~of~1~00~ ... ;,;; .. ·;,;; .. ·;,;; .. ·;;;, .. ·;;;, .. ;;,; .. ·;;,; ... !$1~.00~ 
Model #59G7980 ...... .. ................ .. ......... $49.95 Ea. 

Software Included: Picture Publisher LE 3.1, (Imaging NEW AA HIGH CAPACITY NI-CAD BATTERY 
Software), Perceive Personal 2.1, (OCR Software) NEW SYTOS PLUS 

(TAPE BACK-UP SOFTWARE) 
1.2Vdc 800Ma/Hr. Charge Rate 15 Hours@ SOMa. 

NEW VICTOR/HONEYWELL ENHANCED Niscan/GS Plus .......................................... $69.95 Ea . Manufacturer Kenwood/Batteries have nippled end. 

. 101 KEYBOARD 

• 

4ft. coil cord with PS/2 
. type 6 PIN MINI DIN 

connector. AT and xr DIP 
switch selectable 

Model #101WN .................... ...... .. ......... $24.95 Ea. 

USED 150MEG SCSI TAPE BACK-UP DRIVE 

Pulled from working equipment 150Meg SCSI 
P/N ST150-II. 30-Day Guarantee. 5-1/4" Half Height. 
off-white color faceplate. Interface: SCSI/1. 50 Pin. 

Cipher STlSOS-2 ........ .............................. $49.95 Ea. 

Kenwood NS-88 (KR-AA) ........ .. ...... ...................... $1 . 75 Ea. 
Kenwood NS-88 (KR-AA) 4 or more ..................... $1.50 Ea. 

NEW PS/2 NOTE (N51) 
LAPTOP NI-CAD BATTERY 

10.8VDC 1.2A/Hr. IBM P/N 07G1753 
N51 Battery ...... .. ................................ ........... $34.95 Ea. 

Works with WongDAT DAT/130/320 or Wongtek 
150/525/lGB in a MS-DOS environment supporttng 
Adoptee Host Adapters. 5.25 & 3.5 disks supplied. (Will 
work with other tape bock-up if you get conflgura11on 
file from Sytron.) (Sytron BBS 508-B%-2608 Cont. Ales.) 

Sytos Plus Ver. 1.32 ............ .. .... .. ...... ..... $17.95 Ea. 

We buy all defective Memory Boards/Modules from IBM, as well as computer scrap. Please contact Mr. Wiley Burke. 

I 

SATELLITE TV from 18 INCH DISHES? 
PROFIT from the small dish revolution now upon us! 

432 pages, 8.5 x 11" 

Ku-band Satellite TV "Bible" 
• Ope ration, insta lla tion and troubleshooting 

of Ku-band sate llite systems 
• Footprint maps and video standards 
• and much more 

TO ORDER - Send $30 plus $4s/h to 
Bay/in Publicattons 

1905 Mariposa, Boulder, CO 80302 

-CREDIT CARD orders accepted-
Tfl:303-449-4551 FAX:303·939-8720 

CALL 800-483-2423 

FREE CATALOG of books, videos and software on 
Satellite Television, MMDS & SMA TV 

Write In 98 on Reader Service Card. 

PINHOLE-Special 
at only$ 145.00 
Color cameras, 2 to 
choose from: 
Low LUX (2L) low 
power@ $325 or Small 
size (201ux) higher 
power@ $275. 
MF2>IBER RC. T.v . ASSOC. 

UNDERWATER 
SVS Series On. to 100ft. 
1.8'dla. x 2.4'(L) cbl xtn1 
svs 60: $ 489.00 
svs 1: $ 459.00 

25' std, S0-100 addS I 

TRANSMIT VIDEO TO ANY lV 
Our MJniLink IJDI2.4GHz tnuumltter and 

. receiver are 1111 you need to kgaUy tnmsmlt 
audio-video (BIW or color) to any TV aet. ~ 
approved Range: 500' up to 1 * mlle. Trans: 
$640; Receiver: $770.wtotdont *With optional 
add on antenna. Patch Ant. $139, Dish $156. 

('ALL TODAY FOR RIEl CATAI..OQUE I =:! 
MICRO VIDEO PRODUCTS • Orden: (800) 473-0538 FAX (714) 847-4486 Tech. info: 714 842--1648 

16201 Osborne St Westminster, Ca 92683 Satisfaction Guarantud 
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by Donald Wilcher 

Figure 1 
Electronic Structure 

of An OEIC 

Photodtode 

Experimenting 
With Optical Electronic 

Integrated Circuits 
This column is a continuation of last 

month's subject because of the topics of 
light, photodiodes, and how light measuring 
devices can be made using those two com­
ponents. The discussi·on to follow will · focus 
on how to combine a photodiode with an 
operational amplifier to create an optical 
electronic integrated circuit (OEIC). This 
integration of a light detector on an op-amp 
is quite unique because the only external 
part count required for the IC is a voltage 
bypass capacitor. With this feature, small 
light detecting devices and sensors can be 
created for all kinds of hacker inventions. 
Several applications that come to mind for 
this chip are proximity sensing, light cur-

+ 

Feedback 
Resistor 

tains, wireless burglar alarms, 
photometers, an optical counter, 
and an optoisolator. In the para­
graphs to follow, we will explore 
the inner workings of OEICs in 
terms of its electronic structure 
and the physics behind its light 
sensing operation. And, as usual 
there will be plenty of hacker cir­
cuits to construct and experi­
ment with. So, without further 
delay, let's take a look at an 
OEIC's electronic structure. 

An OEIC's 
Electronic Structure 

An OEIC is made up of a pho­
todiode and an op-amp sand­
wiched into one small package. 
The fabrication of an ordinary 

photodiode is made by a bipolar semicon­
ductor process. However, for an OEIC's 
photodiode, it is fabricated in a dielectric 
process in which all active circuit compo­
nents are separated by a wall of silicon 
dioxide that is 1000 urn (micrometers) thick. 
This fabrication process makes combining a 
PN photodiode and a FET op-amp on the 
same chip possible. Both the 1 Meg feed­
back resistor and the quiescent current val­
ues are laser trimmed to maintain the IC's 
circuit accuracy. Figure 1 shows the struc­
ture for an OEIC. Another unique feature of 
this chip is the size of the photodiode, plus 
the speed of the op-amp determines the 
speed of the chip's optical system. The pho­
todiode is large enough to just maximize the 
signal-to-noise ratio (SNR). If the OEIC is 
uniformally illuminated, the signal increases 
in proportion to the area of the photodiode's 
die. The addition of noise is caused by the 

+51,1 

0.0 1 - 0. 1 JJFD 

1 rl~ 
4 -

12Volts OPT101 
5 

31 le 
[[[OJ I 

-- + 
DVM 

-
Figure 3 

Test Circuit For OPT1 01 
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0 
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NC 

1 Hfl feedback Output 

Figure 2 
Pinout For OPT101 IC 

increase in the photodiode's size and is a 
direct relation to the function of the square 
root of its capacitance. However, the ·noise 
of the amplifier is independent of the photo­
diode's size. The noise contributed by the 
feedback resistor will decrease for lower 
gain, because it can decrease proportion­
ately to the photodiode's size. Also, a large 
photodiode area makes it possible to keep 
the optical beam as wide as possible. The 
wide beam reduces the required accuracy 
of the optical system making the overall 
cost of the system less. The disadvantage 
of increasing the photodiode size is that its 
capacitance increases linearly with size, 
thereby reducing the speed of the system 
by the square root of the increase in photo­
diode size. A typical package size for an 
OEIC's photodiode is 2.29 mm by 2.29 mm, 
the largest that will fit with an op-amp and 

Solderless 
Breadboard 

Figure 4 

OPTI01 

Test Setup For Obtaining 
Data In Table 1 



I 
THE SOLDERLESS BREADBOX 

Figure 5 
Light Curtain Used In 

Robot Work Cell 

Emitter 

resistor in a standard 8 pin DIP package. 
One thing to keep in mind when designing 
OEICs is noise equivalent power (NEP). 
NEP is the amount of light that must fall on 
the photodiode to generate equivalent elec­
trical noise at the output. NEP is a combi­
nation of the dark current of the photodiode 
amplifier noise, resistor-generated noise, 
and input capacitor noise peaking. Now that 
OEIC's electronic structure has been 
explained, let's take a look at an actual 
device. We will begin the discussion by 
describing an OEIC that is manufactured by 
BURR-BROWN. This talk will then lead into 
some hacker experiments to perform. 

BURR-BROWN's OPT1 01 OEIC 

BURR-BROWN's OPT1 01 OEIC is a 
photodiode and op-amp chipsandwich. The 
photodiode is monolithic and the op-amp is 
transimpedance. The amplifier is designed 
for single or dual power supply operation, 
making it ideal for battery operated equip-

em Vout (mv) 
falling on the chip. I used a lens 
assembly made from the POLY­
OPTICON kit instead of tubing, but 
the results should be the same. 0 

2 

4 

6 

8 

10 

12 

Work Envelope 14 

16 

18 

20 

-297 

-114 

-64 

-36 

-23 

-17 

-13.5 

-11.0 

-9.3 

-8.0 

-7.0 

Table 1 

Experimenting · 
witll a Light Curtain 

Using the OPT1 01 circuit already 
constructed, an experimental light 
curtain can be built. A light curtain 
is an optical switch used to provide 
safety for operators working 
around industrial machinery. If the 
invisible beam of light (Infrared) is 
broken, the machine stops dead in 
its tracks. The switching device 
consists of an emitter/detector pair 
arranged where the two compo-
nents are mounted outside of the 
work envelope of the machine. 
The emitter transmits an IR beam 
to the detector, thereby allowing 
the machine to run continuously. 
The light curtain controls the 

Data Obtained From 
OPT1 01 Test Circuit In 

Figure 3 

machine's operation by use of a 
relay. Light curtains come in vary­
ing lengths and use several emit-
ter/detector pairs which create a 
"curtain" of IR beams. Figure 5 ment. The combining 

of the photodiode and transimpedance 
amplifier on a single chip eliminates the 
problems commonly found with discrete 
designs such as leakage current errors, 
noise pick-up, and gain peaking due to stray 
capacitance. The 0.09 x 0.09" photodiode is 
operated in the photoconductive mode for 
excellent linearity and low dark current. The 
OPT101 operates over a wide supply range 
(+2.7V to +36V) and supply current is only 
120uA (microamperes). It is packaged in a 
transparent plastic 8 pin DIP or 5 pin SIP 
(single in-line package). The temperature 
range for the IC is 0 degrees to 70 degrees 
Celsius. Figure 2 shows the pin out for the 8 
pin package. 

OPT1 01 Experiments 

We have now reached the J:,~int where 
to truly appreciate the OPT1 01 's capability, 
some experiments must be tried. So, we will 
start off our investigation by measuring the 

shows a typical light curtain device and how 
it is mounted in a machine's work envelope. 
The diagram in Figure 6 shows the set-up 
for an experimental light curtain. An optical 
bench is used to mount the light source 
(emitter), the lens, and the OPT101 IC 
(detector). With the light beam hitting the 
photodiode die of the OPT1 01, the mea­
sured output is approximately 4.3V. By plac­
ing a hand between the lens and the IC, the 
output signal drops to approximately 
0.614V. This digital output signal can then 
be tied to a relay for controlling other 
electromechanical loads. 

Further Thoughts 
and Experimentation 

r--------------------. output voltages relative to the amount of 

The light curtain project just discussed 
can be used as an electronic sensor for an 
optical counter. The digital output signal 
would be connected to a DCU (Digital 
Co'unting Unit) without the use of a signal 
conditioning circuit. Also, an optoisolator cir­
cuit can be constructed by using a switch 
tied into the light bulb circuit thereby sepa­
rating or "isolating" 12V from 5V. Note: This 
arrangement is necessary where protection 
from high input voltage is not allowed when 
designing TTL circuits. Experiment with the 
circuits described and see if you can create 
other applications for this unique device. 
Enuf said, see ya next month in the 
breadbox!! NV 

Opttcel Hench 
Edmund Sctent1ftc 
Cat• M39,510 

. Figure 6 
An Experimental 

Light Curtain 

Ught On 
Vout = 4.3V 

Ught Off 
Vout = 0.614Y 

12V Ught 
Source 

Postttve Lens 
SOmm X IOOmm 

Anodized Retl 

OPTIOI 
vte Solderless 
8reed8oerd 

light shining on the IC. Figure 3 shows a 
test circuit for the OPT1 01. As men_tioned 
in the introduction, the external capacitor 
is the only component that is wired to the 
IC. By tying pin 4 to 5, this connection 
establishes the gain/sensitivity to the cir­
cuit. Pins 8 and 3 are for the grounding 
circuit of the chip. Table 1 shows output 
voltages measured with varying light bulb 
distances. The interesting thing about 
this data is the negative values for volt­
age. By disconnecting the power supply 
from the chip, these negative values can 
be measured on a DVM. Figure 4 shows 
the test set-up for obtaining data in Table 
1. If a cardboard tube is placed over the 
powered up OPT101, the output voltage 
measured on the DVM is about OV. 
Without the tube, the chip registers a -2.7 
mV value. This positive to negative volt­
age value demonstrates the NEP charac­
teristic of the chip. The effect is mini­
mized by reducing the amount of light 

Resources 
To order the OPT101 from BURR­

BROWN, call them at (602) 746-1111 . 
The Optical Bench used in the 

light curtain project can be pur­
chased from Edmund Scientific 

Company. They can be reached at 
(609) 573-6250. 
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YOU HAVE SHOPPED THE REST NOW BUY FROM THE BEST! 

JERROLD 400 DRX-1 05 REGAL 550 MHZ 

$35 SOt-

SINGLE $49.95 
HAND CONTROL 

INCLUDED 
YEARW~ 

$85 10LOT 

BRAND NEW! 
5 YR. WARRANTY 

PARENTAL CONTROL 
FAVORITE CHANNEL 

LAST CHANNEL RECALL 
WE IMU PROGRAM HRC, 
99 CH. WHATEVER KV 

NEED! 

$75.00 EACH SINGLE LOT 

CALL NOW FOR THE INFO ON THE LATEST TECHNOLOGIES FOR: 

BASEBAND. PIONEER. ZENITH. IMPULSE. ETC. 

REGAL CR83 ST 1800 SERIES 

$59 
EACH SINGLE LOT 
83 Channels 

Last Channel Recall 
PARENTAL CoNTRoL., ETC. 
DuAL A/B INPUT AVALABLE 

1 YEAR WARRANTY 
CALLNDN 

LIMITED STOCK 
VDLI.JM: mNTROL 

PARENTAL L/0 
& MUDi, MUCH MORE! 

BEST WARRANTY IN THE BUSINESS! 

COMBO PACKAGES !!5 LOT DEALS!! 

ALL EQUIPMENT "BULLET PROOF'' 
DRX-3-105 w/PIO. VER 4.0 •••• - •. ..$149 
DRX-3-105 w/TVGOLD .•• _. __ ,,_ •• .$109 

BOSS II, 
PIONEER, ZENITH, 
BASEBAND, S.A., 

AND MORE! 

DRX-3·1 05 ............... _ ............................................ ..$45 

SA-3----·-··············································-·-···········-·.$45 
STEAL TH--··-····························-·········-··············-····.$49 
TVT -GOL.D--·········-····--···--·--·-·-··-···-··-····-···$42 

DRX-3-1 05 w/SA-3 ••. - •• - •. ·-··-···-··.$119 
M-80 .......................................................................... .$75 

DRX-3-105 w/M-80 ............. -.. -· .. -·$149 
PIONEER ver. 4.0 ............... _ ............... _,_,, ............. .$89 

I #110 CABLE TV cont. 

SCIENTIFIC ATLANTA 8580, $160; Quick 
board for 8600, 8580, 70, 50, $35; 8500, 
$10. 313-482-6958. 

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. VISAJ 
MC. ELECTROMAN, Box 24474, New 
Orleans, LA 70184. 504-482-3017. 

us$299 

Member 

Write In 99 on Reader Service Card. 

TECHNICAL DATA SHEETS on Base­
band converter units starting with the 
DPBB210 Japanese version and ending 
with the CFT 2000 series. Covered also 
are the 3 versions of the V5 unit. Informa­
tion consists of Adjustment data, Chan­
nel 2 to channel 3 conversion, Audio 
problem units, Audio add on circuit data 
and Schematic, what units will work in 
HAWAII with slight modification, etc. 
SCAN LINE ELECTRONICS, 1101 Main 
St., Shenandoah, PA 17976. 717-462-2010. 
1 Oam to 6pm est. 

Freedom 16 
16 Bit Data 

Acquisition & 
Control System 

Easy to use, fast, 
tons of memory, 1/0 & features 

16.8MHz 68HC16 
DSP capabilities 
RS-232 & RS--485 

34 digital VOs (7 IRQ) 
+ LCD!Keypad port 

Affordable ·c compiler /liblaly 
RT clock available 

+ Sch 10bAID Up to 256K ea. SRAM Flash EPROM 

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

2751 Rd., VICtoria, B.C. canada VSN 5X7 FAX: (604) 721-4191 
--------------------
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MIX DR MATCH MUST BUY CIIIWERTEAS 10 IIIWWFY. 

CONVERTER SA 8500-311, 320, 321, $65 
E., 8530-330 & 320 $75, 8535-330 $80, 
8550-331 & 321 $80, 8580·338 $100, 8590s 
$140, DP5 $85, DPV7 $120. All in stock + 
Panasonic, Zenith + + we do repair. 
305-220-9384, FAX 305-220-9396. 

YOUR WAY Electronics, Pioneer BA-
51xx $200; Pioneer BA-63xx $250; We 
also sell test parts for the Pioneer, 40 
pin $25, 8 pin $20. For Sale, Pioneer 
ESN Program $350. If you have E·2 on 
your BA-63xx, we can help. Call and 
save. 1-800-484-1780 ext. 4705. 

CABLE TV TEST KITS. ZL·1, STARS, 
STAR7, DPBB, DP5, DPV5, SA 8550,8570, 
8580, 8590, 8600. LATEST TECHNOLO· 
GY, TESTED AND GUARANTEED. BEST 
PRICES, VOLUME DISCOUNTS. CALL 
TODAY 1-800-581·7974, BBS 407-467-
9779. NO FLORIDA SALES. 

DRX, DRZ·DIC, Panasonic, Hamlin $825 
EPROM can be programmed for $5. 
Voice/FAX 405-691-0647. 

ER1400's, 74S287's, PIC16CXX's, 2764's 
and hundreds more copied (from your 
original) for $2 each. 11 years experience. 
Money back guarantee. Message/Fax: 
501-223-9406. Software City, Box 23016, 
Little Rock, AR 72221. 

REMOTE CONTROL and CONVERTER 
ELIMINATION. Parts and complete units. 
Sold as-is, and may need repairs. No 
Florida Sales. 407-676-2530. 

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, 805-94M>865. No CA sales. 

E2 LOST the number PI0-63XX we repair 
$75 included test kit. Brand new Jerrold 
compatible DPV-7212 $195 minimum 10 
for dealers only. 405-634-3338. PI0-63XX, 
61XX, 5XX, DP-5-310, DPV-5 and others. 
Please call. 1-year warranty. 

DPBB7 $225 DPV7 $195. Raw units avail­
able, make offer. No Arizona sales. 602-
254-4931. 

ER1400's · $5 each. 74S287's $3 each. For 
programming add $2 per chip. Thou­
sands of IC's in stock. M/C, Visa, Discov­
er, Message/FAX: 501-223-9406. Software 
City, Box 23016, Little Rock, AR 72221. 

REVOLUTIONARY TECHNOLOGY: Uni­
versal box works on Jerrold or Pioneer 
systems. 1-800-676-6342. 

R2N5/CFT 1 wire HRC/STD. CH #3/4 fast 
version. Limited time offer. $14 min. 10 
pes. Call 1-800-831-2050. 

PIONEER COMPATIBLE TEST KITS. New 
all-in-one. Multi-mode, mapping and no 
map all·in·one small kit. $25 each. Call 
407·676-2530. No Florida Sales. 

R2, V5 CTF test kit, now $30 each. Star?, 
DPBB, DPV, $15. Call1-800-787-5001. Min. 
5 per order. 

TELEPHONE- FAX 
115 

A TO Z OF CELLULAR PROGRAMMING. 
Programming instructions on over 300 
phones in a software database. Also 
back door and test mode across instruc­
tions for all the popular models; manu­
facturers contacts, system select, lock/ 
unlock info. N&V special just $59.95. Call: 
714-581-2121. 

CELLULAR GOODIES includes literature, 
diagrams and secret codes for program­
ming new and old Motorola phones, also 
many other brands. Compl,ete package 
$24.95. ESS, PO Box 10986, Fort Wayne, 
IN 46855-0986 or E-Mail: 
BYDN38C@Prodigy.com. I can ship 
COD. 

AT&T COMPLETE Telephone System. 
New. Merlin Systems 206, 410, 820. Mer­
lin Plug 1030, 3070 and Merlin II. Other 
items new and current modular plug. 
Modular Jacks SMT and Harmonica 
Jacks, cable ready jacks. Alex Mastin 
(ENTS), PO 8802, Canton, OH 44711-8802. 

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 $200, $200 amps also! 
Uses standard programming cables and 
connects to your PC. 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. 

DISCOUNT CELLULAR ACCESSORIES 
lowest prices on batteries, leather cases, 
car kits, car cords, quick charges, anten­
nas, and modem interfaces. We can also 
get hard to find accessories for older 
phones. Call 305-428-7045. 



OKI900/AT&T 3730 and MITSUBISHI800, 
1500, 3000 ESN/NAM KEYPAD PRO· 
GRAMMABLE modifications. Enter ESNs 
ALL on KEYPAD and CHANGEABLE at 
ANYTIME, only $250. SPECIAL MOTOR­
OLA ESN INTERFACE kit, w/G2 software 
or MPC software and custom firmware, 
$300. We also carry stand alone program­
mers, COPYCAT, MOTOROLA program­
ming cables, ESN readers, sales, modifi­
cations and repairs. Call for new and 
refurbished cell phones and accessories. 
OKIROM chips (discontinued by factory), 
BLANK $25. Call, LVCC NATIONWIDE@ 
702-894-3617, CA sales 909-388-FLIP, or 
FAX 702-242-4863. We ship same day 
UPS/FEDEX COD. Or mail order to 240 N. 
Jones Blvd. #122, Las Vegas, NV 89107. 

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. 

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

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 modifica­
tions/data stream encoding/control chan­
nel signaling/qualification codes/central 
office codes/40-50 MHz television tuner 
hack/ESN codes/ESN/MIN scanning 
hack. PLUS!!! software to program Mot­
orola, Nokia, NEG, Radio-Shack, Panaso­
nic, and Mitsubishi phones! WOW! All 
this and much more. $79.95 PPD. Specify 
1.2/1.44Mb. CELLULAR PROGRAMMERS 
BIBLE 250 + programming instructions, 
$54.45. BAGPHONE VIDEO BIBLE, New 
video shows and tells ALL about Radio­
Shack bagphones. Covers: ESN/cloning/ 
resurrecting " dead phones"/Check­
sums/security/covers R-S and Nokia pho­
nes, $39.95. VISAIMC, 602-782-2316 or 
FAX 602-343-2141. TELECODE, PO Box 
6426-NV, Yuma, AZ 85366-6426. 

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 800.774.0996/407.876.6226 FAX 407.876.6339 
TECNET P.O. Box 1509 Windennere Florida 34786 USA 

Write In 105 on Reader Service Card. 

When Visitino Disney World And Sea World. 
Come To lhe World Of Electronic Surplus! 

S~A!~!!!!fT ~ 
ORLANDO, FLORIDA ~ 

Located At The Intersection Of 1·4 
And Fairbanks Avenue. 

A Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: 

*WIRE 
*SWITCHES 
*RESISTORS 
* TRANSISTORS 
* TRANSFORMERS 
* TEST EQUIPMENT 
* NI·CAD BATTERIES 

********* 

We Buy Surplus 
Electronic Parts -

FAX your list. 

FAX 407/647-4831 

PH 407/628-5634 

P.O. BOX 536186 

ORLANDO, FLA. 32853·6186 

*COAX 
*RELAYS 
*HARDWARE 
* CAPACITORS 
* PANEL METERS 
* CIRCUIT BOARDS 
* INTEGRATED CIRCUITS 

HOURS: 

Monday • Friday 8:30-6:00 

Saturday 8:30-5:00 

FOR THE BEST 
PRICES ON PROFESSIONAL tOOLS, 

CALL ELECTRO-TOOL 

oLa:tt - Case- Deluxe Polypropylene. Chemical 
Resistant. Tools by CooperTools and others. SOOT Case, 
complete with tools ... ~9.99 
BOOT Case Only ... $114.80 

p.latt -Case- Cordura Ex1erior. Two ex1erior pockets 
& one literature pocket. 660ZT Case, complete with 
tools ... $208.00 
660ZT Case Only ... $57.40 
Optional Sperry meter #DM651 0 as shown ••. $63.95 

,,./ 
-WeUerWCC:IOO. Electronically 

controlled station, temperature 
adjustable from 3so·F-aso•F, 
Zero voltage circuit-safe for 
sensitive components, 40 Watt 
pencil .•• $92.00 

{ 

OutiriSOR - Superior 
magnification, Optical Glass 
Prismatic lenses, (not plastic) 
Select any one of (6) magnifica­
tions •.. $22.50 

GoldStar- 20 MHz Dual Trace Oscilloscope OS-
9020A-Large 6" rectangular, high sensitivity: 1mV/div, high 
accuracy: :t3%, stable, low-drift design, 8 divisions of dis­
played dynamic range and accurate, distortion-free wave­
form measurements ••. $370.80 

Electra Taal 1 Inc. 
9103 Gillman, Livonia, Ml48150 • 

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

"Tools American Made." 

Write In 127 on Reader Service Card. 

LOWEST PRICES ON CELLULAR TELE­
PHONES PROGRAMMING EQUIPMENT. 
Motorola ESN also kit to install in series 
Ill & IV phone transfer it to loader $250. 
Kit for modifing OKI-900 5NAM/ESN 
$250. Interface cables and software for 
different type telephone. Please call, " GL 
Communicaiton" 718-339-8029. 

LOWEST PRICES on Underground lnfor· 
mation and Products including Hacking, 
Phreaking, Cellular, Electronics, Viruses, 
Anarchy, Scanners, Cable-TV, Encryp­
tion, Wardialers, Internet, and many other 
items. Disks as low as $3. Send $1 or 
SASE for current catalog. Byte Bandits, 
PO Box 861, North Branford, CT 06471 . 

CELLULAR COMPUTER INTERFACE CA· 
BLES: Factory made, high quality, profes­
sionally assembled and guaranteed. 
Price includes regulated power supply: 
Motorola flip series $125, 8000/brick ser­
ies $150, NEW ELITE CABLE $165. Flip/ 
brick combo cable $250, mobile/bag: 
$100. NEG P200/P300 $150, Panasonic 
and Mitsubishi cable $100. Other acces­
sories also available. Call: 714-581-2121. STAND ALONE cellular phone emulator 

for Novatel Capehart, Traveler Bag and 
similar phones. No PC needed. Copies 
ESN-MIN in 5 seconds. Includes all nec­
essary hardwcw;e and literature. Easy to 
use. $200. INFO SASE (send 3 stamps) 
required before ordering. EDM, PO Box 
156, Clinton, Ml 49236. 517-456-6108. 

CELLULAR PROGRAMMING: Motorola 
cables, flip $75, bag loaner $50, loaner 
phone with power supply $150, Amps G2 
software with instructions, diagrams 
$150. Other software available. ESS, PO 
Box 10986, Fort Wayne, IN 46855-0986 or 
E-Mail BYDN38c@prodigy.com. I can 
ship COD. ' 

FOR SALE: Reconditioned telephone 
transmission equipment and recondi­
tioned telecommunications equipment 
repair or replacement also parts. Send for 
mfg . list. Alex Mastin, PO Box 8802, 
Canton, OH 44711-8802. 
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A casual mention of collecting and antique instruments last 
month brought an unexpectedly large response. I am an avid 
collector, and listed below are Instruments I am looking for. 1 will 
pay cash or trade for any of these items. 

However, at the selling end of things, I feel my mission is to 
bring you State of the Art VIsion and Motion Instruments 
and Components at a savings of at least 75%. Those of you 
interested in antiques should write my good friend David 
Garcelon, 10 Hastings Ave, Millbury MA 01527, and ask for 
a sample listing of antique instruments, slide rules etc. Hitachi DC Motor with built-in shaft encoder. Type 

D04A191E. 3" long 1.5" Dia. exclusive of shaft. Shaft 0.75 in. 
long, 4mm Dia., Motor is 24 VDC, Encoder is 5VDC, 400 
counts per tum. Output 5Watt av, 50 Watt peak. You couldn't Hamarnatsu G5842 Ultra Violet Sensor. Includes built-in filter 

to block visible and infra-red. Response 260 to 400 nm. Can be 
used for flame detection, detection of power line corona, 
identification of (visibly) clear liquids, and astronomy 
experiments. Its most important application is the detection of 
solar or UV lamp UV-8 radiation which is harmful to the 
human body. Simple circuits are provided for building a 
radiometer and a dosimeter. The subminiature package contains 
a GaAsP photodiode chip and pass 

buy the encoder at this price.; ........................ $28.00 postpaid 

WANTED 
Curta Calculator (illustrated) 

Norden Bombsight 
M209 Cryptographic machine 

Anything Apollo 
Early missile guidance 

Surveying and 
Nautical Instruments 

Unusual Slide Rules, etc. 

100 Ampere 600 Volt "Powerbloc" power transistor pair. 
Includes catch diodes. Two transistors in series in usual "half 
bridge" configuration. Darlington boosted for high beta. Type 
KD224505, Westinghouse or PRX 

filter. ... .. ....................... $18.00 postpaid 

Saft 23 ampere-hour aircraft 
type Nickel-Cadmium battery 
cell. For those experimenting 
with electric vehicles etc., this 
is one of the best cells, but is 
not widely used because of 
its expense. Long life, ability 
to withstand overcharge, high 
surge capacity, and good low 
temperature operation. Cells 
used, but fully tested for 1 

manufacture .... ................................................... $8.00 Postpaid 
Similiar 200 Amperes ........................................ $15.00 Postpaid 

Frank Fink emerging 
from the Surplus Mine 
with an archeological 
find, a 1948 Press 
Wireless Voltage 
Divider. capacity ........ $5.00 Postpaid 

VISION AND MOTION SURPLUS 
241 East Main Street, Unit A 

Westboro MA 01581-1745 
Telephone 508-366-8370 

Chromalox humidity controller. LED readout. Manufacturers 

Thanks for reading my ad. All equ1pment is new or 
removed from new equipment unless specified otherwise. 
Everything is guaranteed to be as represented, or your 
money back. We are not accepting credit cards at this 
time, but will gladly ship COD or we will ship immediately 
on receipt of your personal or business check. list is $465.00 Our price .................................. $135.00 Postpaid 

Thanks, Franklin G. Fink CEO, CC&BW F J\..&Vy~ Omega temperature controller. Model 4201A-PC2. LED 
Readout. List $320.00 ....................................... $99.00 Postpaid 

Write In lOB on Reader Service Card. 

PHONE PHREAKER'S B.IBLE. 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. 
VISAIMC 602-782-2316 TELECODE Box 
6426-NV, Yuma, AZ. 85366-6426. 

$40 DTMF DECODER. Decodes Touch· 
Tones from your scanner, ham radio or 
phone. Kit (no case) $40. Assembled 
(includes case) $50. Requires PC compat­
ible or laptop PC. As seen in January 
Midnight Engineering. Gary Bach, Box 
751454, Dayton, OH 45475. 

CELLULAR EXTENSION SPECIAL Mot· 
orola "bag" phone programmed as an 
extension to your existing line just $299. 
Call: 714-581-2121. 

UNIDEN CELLULAR phone program' 
ming, all models, except handhelds. Mot· 
orola Brick phones programmed. Digitals 
& Micro Tac Elites programmed. Call 
CeiiTech at 617-764·5000. 

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. 

PULSE TO DTMF CONVERTERS. Add 
pulse capability to your voice mail or IVR 
application. Fax for price sheet. Telex· 
perts, Inc., 408·865·0497. 

FLUKE .. TEST EQUIPMENT 1-800-90METER 
>FLUKE 21-2 MUL TIMETER- YELLOW WI10A & 300M A $121.00 
>FLUKE23-2 MULTIMETER-YELLOW WIHOLSTER $141.00 
>FLUKE 25 MUL TIMETER- YELLOW or GRAY $197.00 
>FLUKE 27 MUL TIMETER- YELLOW or GRAY $251 .00 
>FLUKE 33 CURRENT CLAMP - WI MIN-MAX $250.00 
>FLUKE 37 MUL TIMETER - BENCH I PORTABLE $270.00 
>FLUKE 45 MUL TIMETER- DUAL DISPLAY $625.00 
>FLUKE 51 K/J THERMOMETER $125.00 
>FLUKE 52 K/J THERMOMETER- DUAL INPUT $167.00 
>FLUKE 73-2 MUL TIMETER- GRAY WI10A $88.00 
>FLUKE n-2 MUL TIMETER- GRAY WI HOLSTER $142.00 
>FLUKE 78 MUL TIMETER - AUTOMOTIVE WI TEMP/RPM $195.00 
>FLUKE 79-2 MUL TIMETER- WI FREQ I CAP I LO OHMS $175.00 
> FLUKE 83 MUL TIMETER $214.00 
>FLUKE 85 MUL TIMETER $267.00 
> FLUKE 87 MUL TIMETER - WI TRUE RMS $273.00 
>FLUKE 88 MUL TIMETER - AUTOMOTlVE $335.00 
>FLUKE BOT~R INFRARED TEMPERATURE PROBE $167.00 
>FLUKE BOi-410 AIC- D/C CURRENT CLAMP - 400A $151 .00 
>FLUKE 801-1010 AIC - D/C CURRENT CLAMP -1000A $250.00 
>FLUKE BOTK DMM THERMOCOUPLE MODULE $58.00 
>FLUKE T88 AUTOMOTIVE DMM mAINING PACKAGE $110.00 
>FLUKE 860 GRAPHICAL MUL TIMETER SERIES $CALL 
>FLUKE 97.908 SCOPEMETER- AUTOMOTIVE $1800.00 
>FLUKE 99 SCOPEMETER*• $2195.00 
>FLUKE 96 SCOPEMETER*• $1895.00 
>FLUKE 92 SCOPEMETER.. $1595.00 
*"FREE FLUKE VIEW SOFTWARE WITH SCOPEMETER PURCHASE 
VISA & MC ACCEPTED AUTHORIZED DISTRIBUTOR 

*WE STOCK* 
v CARRYING CASES 
vFLUKE LITERATURE 
vTEST LEADS & CLIPS 
v REPLACEMENT FUSES 
v SCOPE METER ACCESS. 
vTEMPERATURE PROBES 

*WE WELCOME* 
v SCHOOLS 
v GOVERNMENT 
v CORPORATE POs 
v DEALER INQURIES 

+ SOME RESTACTION9 MAY APPLY 

GMP Parts Company 
8765 Cooperston Way 
Elk Grove, CA 95624 

(916) 685-1055 
FAX (916) 685-3139 
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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. 

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 . 

CELLULAR PROGRAMMERS PACKAGE 
OFFER!!! Volumes 1 and 2 of the Cellu· 
lar Hackers Bibles, Cellular Programmers 
Bible, Bag phone Video Bible and Cloning 
Cellular Telephones Video. INCLUDES 
software to program Motorola (9122 & 
lower), NEC, Panasonic and Nokia $179. 
VISAIMC, 602-782-2316 or FAX: 602·343-
2141. TELECODE PO Box 6426-NV, Yuma 
AZ 85366·6426. 

MULTIPLE CELLULAR PHONES, ONE 
NUMBER! Enjoy convenience of 2 or 
more cellular phones all usi ng same 
phone #3 and one monthly bill. Consumer 
brochure, $5; Dealer, $1 0. Become a 
CelluSoft agent, no investment cost. 
SASE to CellusoftTM Technologies USA, 
5750 Lakeshore Dr., Holland, Ml 49424. 
616-399·6390, M-F 9am to 2pm, EST. 

MINIATURE JACKFIELDS. Telephone in· 
dustry type 19" rack m~unt jackfields 
with bantam jacks. Several styles avail· 
able. Connectorized. $40/unit. More info? 
Phone 415·665-5606 or FAX: 415·665-0616. 

FOR SALE: B + K telephone analyzer 
Model 1050. Tests telephones; regular 
and cordless and answering machines. 
With book and scams, $1,000 or best 
offer. Cliff, 810-771·2254. 

INTERNATIONAL TELEPHONE call back 
equipment from 4 ports and up. Dealers 
inquiries: WTSI, FAX 305-592-3828. 

CALL BACK units. No more calling cards. 
Reverse billing. %40-60 savings on long 
distance calls. Single analog units, full 
remote functions, loaded with useful 
features. Install anywhere in the US and 
Canada. Call lnt' l Connection Services, 
Inc. 201·523·5546. 

CELLULAR PROGRAMMING SOFT· 
WARE Motorola software (Pre v9122) 
$69.95 includes manual and diagrams for 
building programming cables. Motorola 
(EMPS or MPC) late and new software (up 
to v9340) $129, (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, Peabody, MA 
01961·3315. 

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. 

TURN ON YOUR CELLULAR PHONE 
through key-pad programming. Manual 
$22. Cabietronics, Box 30502N, Bethes­
da, MD 20824. 

CELLULAR BATTERY SALE: Motorola 
flip Thick: $25. Slim: $43. Car charger: 
$25. NAPA leather cover: $18. Add $3.50 
S&H. Send check or money order to: JVM 
ENTERPRISES, PO BOX 79, Broomall, PA 
19008. Many other accessories available 
at discount prices. Call: 610-356·1524. 



Javanco 
40,000 FT2 OF 

REAL BARGAIN'S: 
• computer parts & 

sol\ ware 
• termina ls 
• 'l'V /VCR service 

parts 
• ICs 
• sockets 

• transistors 
• <liodes 
• LEOs 
• phone sl111l' 
• resistors 
• capacitors 
• switches,~,: relays 

Call or write 
for a catalog 

• eonnectors • speakers 
• tic-wraps • wire 
• hatlt<rics • "old junk" 
• fuses • equipment racks 
• crystals • knohs & hardware 
• oscillators • circuit hoards 
• fans, meters • subassemblies 

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

501 12th AveS Nashville TN 37203 VISA/MasterCard/Discover 
New Hours: 8:30a-5:30p ~F. 9a-lp Sat 

Replaces JERROLD and SCIENTIFIC ATLANTA Products 

Write In 109 on Reader Service Card. 

UNLIMITED LONG-DISTANCE from 7am 
to 7pm on the MCI network for $299 per 
month. Call from any phone, no busy 
signals. You can resell this service for a 
large residual income. Call Synthesis, 
818-504-1788. 

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. 

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. 

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. 

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

RING DECODER. Decodes up to 4 unique 
rings purchased from your local phone 
company. Not available in all areas. Have 
up to four phone numbers on one line. 
FCC 68 cert. Save big monthly bills .. 
$79.95. $5 UPS. Accept VISA. Call for 
COD. LOGICAL DESIGN TOOLS, INC., 
5403 Everhart, Box 55, Corpus Christi, TX 
78411. Phone 512-888-4535. 

CALL WAITING messing up your FAX, or 
your home computer when you are down­
loading a file with your modem? Send $1 
to: Gene, PO Box 594, Newbury, OH 
44065, for the cure! 

Built -in Descrambler 

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

Infrared Wireless Remote Control 
Non-Volatile Memor~ Member of National 

Consumer Cable 
Association • Programmable Parental Lockout 

• Switched Electrical Outlet 
Rudio-Video Ports 
Sleep Timer 
Ruto Fine Tuning 
Volume Control 

LOOKING FOR A LINEMAN'S HAND­
SET? We have rotary for $65 and 12-key 
TouchTone for $175. Send your order to 
DURHAM TECHNICAL PRODUCTS, PO 
Box 237, Arlington, TX 76004. We also 
carry crystals (6.5MHz, $4) and DTMF iCs. 
Cash, money order, or check accepted. 
Checks must clear before product ships. 
Send mail or E-Mail (bkd@sdf. 
lonestar.org) for parts flyer. 

MD 
875 S. 72 Street • Omaha, NE 68114 

Write In 140 on Reader Service Car'd. 

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, & F1111tJ1sy; The EV Ci:Jm~ts Prmer; 
WtJ~rHm in EVs; The VoltsnlbbifR' Components 
PIICiulging T011; and many more! Coming soon­
Contlwt It-The YMfeo_ 

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. Deluxe Kit fits any compact car 
or light truck (manual transmission). v~ 
Kit is a bolt-in kit for a VW Rabbit-no design, 
fabrication. or weldirt_g needed. Coming soon-
the Voltspont:he"' 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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Specials you can•t afford to pass up ... 
r----------------------------------------, I~ Stull~~ ~tU# ~ 

Hard Drive Bible 
Only $30 
NEW, Still in the box. 
This is the definitive 
reference source for 
hard drives. It includes 
CD-ROM and video 
tape. It will look great on 
your bookshelf. 

Sperry 8-Bit CGA Card 
Only $10 each 
or $7.50 for 20+ 
• New, in the box F4764 
short-port color interface 
card 

Mac Vision Only $10 
European PAL version 3.0 
• Capture images from video camera, 
VCR's and other video sources easily 
• Integrate images into databases and 
personal files • Desktop publishing 
(Not for NTSC systems) 

High-Gra:le Shielded Cables 
• Heavy duty 6 ft parallel printer cable. 45' angle DB25, 

Labtec C5-150 Stereo Computer 
Speaker System •.. ONLY $10 
A nice little addition to any computer 
system. These are new, still in the box 
ready to use. 

Genoa Super EGA HiRes+ 
Adapter . . . ONLY $20 
New, in the box with manual 
and software. Up to 800 x 600 
on multisync monitors. 

GREAT Software Bundle ... 
ONLY$30 
This package includes DOS 5.0, 
Windows 3.1 and Dashboard -
"the fastest way to work in 
windows." Manual for Dashboard 

w...;-==-------"".,.... only. Comes on 3-1/2" HD disks. 

Panasonic JU-475 
1.2Mb Floppy Drives - Great Price ONLY $20 
These were made for HP, and are used but have 
all tested good and come with a beige face plate. 

DTC CONTROLLER CARDS 
NEW -In Box- 30-day Warranty! 

Description Interface Description Price 
3190 SCSI 32-bit EISA HD Only 1 MB Cache $45 
3180AS SCSI 16-bit Hard Drive Only $40 
3250AS SCSI 8-bit Hard/Floppy $30 
510DB MFM MFM to SCSI Interface $15 
5150XL MFM 8-bit Hard Drive Only $20 
5160X RLL 8-bit Hard Drive Only $10 
5187 RLL 16-bit 2:1 Hard Drive Only $10 
5280 MFM 16-bit 2:1 Hard Drive/Floppy $15 
5287 RLL 16-bit 2:1 Hard Drive/Floppy $15 
6180 ESDI 16-bit Hard Drive Only $20 

ground wire on centronics connector. 6280 ESDI 16-bit Hard/Floppy $25 
$7.50 ea. 10 or more $5 ea. 7180 MFM 16-bit 1:1 Hard Drive Only $15 

• 25ft DB25F to DB25M with 25 pins connected 7187 RLL 16-bit 1:1 Hard Drive Only $10 
straight through. $15 ea. 10 or more $10 ea. 7287 RLL 16-bit 1 :1 Hard Drive/Floppy $15 

I • 100 in. DB25F to DB25M with all25 pins connected DT3767 IDE 16-~it Hard ~rive Only (Not DTC) $5 
I straight through.$25 ea. 10 or more $20 ea. CCI SCSI 8-b1t Hard Dnve Only (Not DTC) $20 

L----------------------------------------~ 

Check out our NEW BBS! 
•Find new items before 
they appear in our ads 

•Get more detailed 
information on our 

products •Download 
drivers and manuals 
•Place orders online 

(408) 748-8478 
Up to 14,400 bps N-8-1 

Digitek DT-3800 Full Range 
DMM- ONLY $25 
e 5DCV ranges ± 0.5 % 
e 5 ACV ranges ±0.8% 
e 7 DCA ranges ±0.5% 
e 7 ACA ranges ±1% 
e 6 Ohms ranges ±0.8% 
e Diode & Transistor Tester 
• Continuity Buzzer 
• Leads, manual and battery 

Military Style Tripods 
$15 each (Volume discounts given) 
This military surplus tripod is new, still in the 
box. It's ideal for surveyors and general 
contractors. If you want rugged, this is the one 
for you. It has a built-in level, and is ready to ---eon ship. At this price you should buy several. 

MS-DOS 6.0 

Zircon Electra Level 
ONLY $10 
This is a new electronic water level 
that you can use for any project you 
have that you need to make sure it's 
level- even around corners. Ideal 
for business or at home 

Block and Tackle $15 
This is a new item with maximum 
capacity of 750 lbs. These are 
priced to move quickly. 

Gates Battery Pack 
ONLY $5 each or 10 for $40 
Great buy on a battery pack. 
8 volts, 2,5 AH 

ONLY $20 
For new computer systems, comes on 3.5 .. 
1.44 MB disks. Also available in French. 
DOS 6.2 in Spanish only $20 
Windows 3.1 in Spanish only $30 

Special ORDER ONLY Toll-Free Number 

1-800-801 30 
I•III}Stl~ d se\\ BBS 408-748-8478 

~e ~~: :ne~cess RA ENTERPRISES~~~~ 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. 
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I #115 TELEPHONE - FAX cont. 

WHOLESALE: RING decoders, caller ID, 
phone accessories, also long distance 
service, 800#s and calling card alterna­
tives at reduced rates. Agents needed, 
great commissions. Fabtronics, 5714 W. 
Wautoma Beach, Hilton, NY 14468. 1-800-
294-3228 FAX/VOICE. 

TELEPHONE (BUG) TRANSMITTER KIT 
hidden inside a dual modular adaptor. 
Transmits both sides of phone conversa­
tion to any FM radio up to 1/4 mile. 
Crystal clear reception. No soldering 
necessary. Simply snap kit together & 
plug into modular outlet. Uses existing 
phone line for operating power and an­
tenna. $49.95. 404-393-3311. Electronic 
Specialties, PO Box 467068, Atlanta, GA 
31146. 

CALL PROCESSING system, Telephonic 
Equipment Corp. model CPS-1 up to 50 
menus, Submenus, announcements. Ex­
cellent cond. $3,995. Technologies West. 
503-267-6064. 

PANASONIC, SOUTHWESTERN Bell 
Telephones and Systems, jacks, plugs, 
wire, test equipment and installation 
tools. Call 908-840-5959 or write: H.E.S. 
Electronics, PO Box 183, Brick, NJ 08723. 

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

COMPONENTS 
120 

RARE CERAMIC SWITCH, 2 Pole 6 Posi­
tion Centralab PA-2003, non shorting. 
Great for RF projects. $8 ea. 10 for $7 ea. 
100 for $6 ea. Call Roger @ GS&E, 
716-338-4001. VISA/MG. 

FREE ELECTRONICS CATALOG. Low, 
low prices for high quality overstocked 
parts. Call 817-473-1730. IME, PO Box 
170415, Arlington, TX 76003. 

$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. 

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-10:00pm 
EST. 

SCHOTTKY RECTIFIERS: MOTOROLA 
MBR1645 or MBR1080 (16A@45V or 
10A®80V). TOUGH and usually EXPEN· 
SIVE. Our price: 20 for $10 postpaid. 
TURCOTRONIX, 1000 E. 14th, Suite 429A, 
~lano, TX 7507 4. 

SURPLUS ELECTRONIC PARTS For list, 
send SASE to: A&A Engineering, 2521 W. 
LaPalma #K, Anaheim, CA 92801. 

NEWPORT MOTORIZED ROTARY 
STAGE, Model 495-A, New! .001# Res. 
Accuracy .05#, bi-directional repeatability 
.003# type load cap. 25Kg $600. Call 
Roger@ GS&E, 716·338-7001. VISA/MC. 

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. 

NEW! RESISTORS and caps! 8000 avail­
able! Send $1 for list. Box 19130, Indiana­
polis, IN 46219. 

ELECTRONIC BARGAINS: Dual .5" C.C. 
7-seg. red LED readouts: 3 for $1. Jumbo 
LEOs. Red: 20 for $1 , Yel. or Gr: 12 for $1 . 
16 pin WW sockets: 6 for $1. 470uF or 
220uF caps, 5 for $1. 5x7 dot matrix 
display: $2 ea. 723 V.-Reg.: 5 for $1. HP 
80MHz freq. C7: $75 no min. add $3 S&H 
Send to Omega-tronics, PO Box 911, 
Bloomingdale, ll 60108-1944. 

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. 

85 CHANNEL CONVERTER w/REMOTE 
includes tllese frellt features 11nd "'"ll'f more 

Last Channel Recall Parental Control 
favorite Channel Scan Sleep Thwer 

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 l1!i11 buy your quality surplus equipment! 

Metric Equipment Sales, Inc. 
tel: 800-432-3424 fax: 415-341-8874 I /351A FosterCityBlvd. FosterCity,CA 94401 

~' // Write In 82 on Reader Service Card. 

WE BUY gold~d parts, transistors, SOLID STATE RELAYS. Gordos OAC15; 
hybrids, ICs, diodes, circuit boards, patch 9-18VDC input, 120VAC output @ 3A. 
panels, military pins, tantalum capaci- Never used, most in original packaging 
tors, relays, old test equipment and all $2.75 @ qty 1-10, $2.25 @ qty 11·50, $1.95 
types of electronic material. GOLD'N @ qty 51-up. PowerOne 15V supplies 
WEST SURPLUS in Corona. Ph: 909·340· HD15-6-A factory box $25.1SI, 3901 Norris 
1501, FAX: 909-340-1504. ASK FOR Dr., Millbrook, AL 36054. 205-285-4222. 
MARK. 

ROM ERASER: 10 EPROMS erase in 
15 m . , with timer. 40 EPROM 
industrial model 5"x12" drawer + timer 
$225. Made in USA & full 1 yr. guarantee. 
714-777-7738, FAX: 714-777-3382. 

Z80 DART IC (120) $3 ea., 87C51CCN40 
(20) $2 ea. HCF4538BE (50) $.50 ea., TIP31 
Trans (50) $.75 ea., 2N5875 Trans (100) 
$2.50 ea. Min. order $10, 1 N5362, 
1 N5384B, 1 N5373, 1 N5370, 5 watt zener 
diodes, 16-160 volts $.10 ea. Bills Elec­
tronics, 519-367-2771. 

VACUUM VARIABLE capacitors and vac­
uum relays bought and sold. Send your 
list, with condition and price. Your SASE 
gets mine. Also buying turns counters, 
Bird slugs/equipment, and RF connec­
tors. Bond, 221 Greencrest Ct., Marietta, 
GA 30068. 

PC BOARD manufacturers/users: rolling 
storage/transport rack holds up to 700 
loaded boards. Board size infinitely ad· 
justable; 5 sizes at one time. 5x6x2 feet. 
$250/offer. PO Box 3042, San Ramon, CA 
94583. 510-735-2727. 

Remotes compatible with these companies: 

\4'' X 2" 1-9 12.50 
\4'' X 4" 1-9 14.50 

Jerrold 
400/450/550 
CFT-2000 

1.:2 10-25 

7.65 6.40 
8.75 7.65 

These security bits are compatible 
with the following companies: 
Jerrold Star Bit 9.50 
Jerrold/Pioneer oval Bit 14.95 
Pioneer Oval Bit (Original!!) 16.95 

Jerrold Flower-head 
Security Screwdriver-?" 16.50 
Hex-drive Hand Ratchet 
Firs all our TORX and Hex bits 9.95 

Scientific Atlanta 
075/175 
475 Remote works w/DMX 

w/Vol Control 
8600 On-screen Display 

Zenith 1000 Series 
RD3Z 

Prim for all of th~ fo/Jowing: 

Panasonic 
PA 120 

7.65 6.40 
8.10 6.90 

8.10 6.90 

8.35 7.15 

8.75 7.65 

1 s 
64.95 62.95 54.9510+ 

Steel-shank 
magnetic screwdriver 

for Hex-insert bits 5.35 
PA 140 

Hamlin 
RCPX, CRP-5 
CRP-6, CRP-; 

KIT 

Write In 178 on Reeder Service Card. 

Oak 
Sigma Series 

Pioneer 
BR-82 

Tocom 
All Models 

TORI BITS 

Tocom T-7 
Zenith no 
Zenith TIS 
Scientific Adanra 

T20 

1" 2" 3" 
x-long 

3.95 4.95 na 
3.95 4.95 na 
3.95 4.95 5.95 

3.95 4.95 5.95 
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What's the easiest way to get Radio Active? 

Dial 1 800 445 7717 BATTE Rl ES - BATTE Rl ES - BATTE Rl ES 

TRID&NT 
r-~ 

FOR HANDHELD RADIOS: 

MR. I COM YAESU MOTOROLA 
KENWOOD AU NCO G .E. MIC ~~ ;;i~ AND MANY OTHER RADIOS ..... 

~--= . =='=" 

'--- MR. BRAND NAMES: 

NICAD SAN YO VARTA SAFT 

PANASONIC DURACELL AND 
liE ::.!;:~ GATES YUASA MANY MORE! - - ~ - BATTERIES FOR ALL YOUR POWER REQUIREMENTS!!! PLEASE CALL OR 

.MR. FAX FOR FAST SERVICE . WE STOCK THE MOST COMPLETE INDUSTRIAL & 

-NitRO 
CONSUMER BATTERY SELECTION IN THE INDUSTRY!! 

I. E.H. YOST & co. I 
...._ _,; 2211·D PARVIEW RD., MIDDLETON, WI 53582 • PHONE: 608-831·3443 • FAX 608-831·1082 

POLYPROPYLENE CAPACITORS, 0.0075 
mfd 1200 volt, 30 for $15. Surface Mount 
Capacitors, 10 each of 20 values, $15. 
Mica Dip Capacitors, 10 each of 25 
values, $15. 1N4002A Diodes, 200 for $8. 
Shipping included. USA only. Credit 
Cards. Phone/FAX 702-795-7151. Star­
Tronics, PO Box 98102, Las Vegas, NV 
89193. 

ELECTRONICS EXCHANGE ST. LOUIS 
the only surplus electronics store in the 
St. Louis area. We buy anything in alec­

nics that's a bargain. Call or FAX, 
4-4;~o-·W4~. 24 hours, 7 days. 

DER ROSIN & water core 1 lb spools, 
Wire & Cable, Terminal Blocks, fuses, 
connectors, switches, line cords, display 
tubes, lamp holders, relays, pots. Call 
Henry for list, 908-689-0100. 

. RESISTORS $1 a dozen.· Catalog $1, 
foreign add $1. ZIPFAST, Box 12238, 
Lexington, KY 40581·2238. 

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 
Frencals, und auf Deutsch, or just 
In plain English to:317-849-8794. 
Instant Info toll free via Fax, Dial 
1 800 445 n11 from your fax. 

\..V,IVIMIVI'I CATIONS 

1 0707 E. 1 06th St. 
Fishers, IN 46038 

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 ha~ 
dllng charge only $6.95 per unH. 
Express Air only $9.95 , for moat 
units, to moat locations. 

68HC11AO $2 each. Add $3 shipping and 
handel ing. Used processors that may 
have open analog input pins. Call after 
5:30pm EST, 216-974-8091. 

WANT TO Buy: ICs, military & aircraft 
relays, diodes, transistors, electronic test 
equipment & most components. Hoffy 
Electronic Ent., 818-718-1165, FAX 818-
341-5506. 

Write In 115 on Reader Service Card. 

CABLE TV 
UNIVERSALDescrambler 

NEW PRODUCT 

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 
availableforalimitedtimeonly! 

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. 

VISA - - --~- ---

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. 

MODEL 4000A En c. $44.95 
The 4000A Enclosure Package wiD 
provide the hobbyist, who has our 
4000 Kit, a custom enclosure, AC 
adaptor and finish accessories to 
professionaUy enclose their kit. 

• Connects easily to the VCR. CALLTHE~CYONGROUPJ-800-664-6999 
• NOCONVERTERBOXisnecessary. 

NO Florida Sales! theft of cable service will be denied assistance. 
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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. 

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. 

ELECTRONIC COMPONENTS BOUGHT: 
all transistors, diodes, resistors, capaci­
tors, ICS, milspec, commercial. FAX 
LABB Associates, 215-364-5415. 

ANTIQUE ELECTRONICS 
130 

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. 

CRYSTAL SETS. Parts, plans, books, kits. 
Largest source in the world. Catalog $2. 
MIDCO, PO Box 2288, Hollywood, FL 
33022. 

RADIO, TV, Industrial tubes for sale. 
Thousands in stock. DH Distributors, PO 
Box 48623, Wichita, KS 67201. 
316-684-0050 voice/fax. 

RADIO, TV, transmitting, receiving and 
CRT tubes. Sam's Photofacts and more. 
PEM Tubes, 7392 French Rd., Sacramen­
to, CA 95828. 916-383-9107. 

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. 

ANTIQUE TUBES Early balloon and col­
lectable types. Free price list. Antique 
Triode, Box A2, Farnham, NY 14061. 

TUBES, NEW, most types 20,000 in 
stock, $3 up. Sams Photofacts, $2 up. 
Send for quotes & availability. $2 for 
name on mailing list, deduct 1st order, 
cash OK, SASE. Kemner Enterprises, 17 
Lightcap Rd., Pottstown, PA 19464. 610· 
495-5367 lv. message. 

1950s & 1960s electronic organ service 
manuals, some parts for Wurlitzer & 
Conn; audio transformers & other misc. 
Send LSASE for complete list. C. F. Hoop­
er, 1629 Keystone, Ct., Clearwater, FL 
34616. 
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RADIO AND TV tubes from 1927 to 1977. 
$1 for list to: Preller TV, 208 South 2nd 
St., Augusta, AR 72006. 501-347-2281. 

WANTED: TELEGRAPH instruments, any 
kind, keys, sounders, books, signs. Also 
Western Union Postal Telegraph items. 
Goodman, 636 Grant, Charleston, IL 
61920. 217·345-6771 . 
----------------------------/ 
TUBE TYPE Test Equip Scopes, Tube 
Testers, OSC, Eput, Grid. DIP, etc. 904· 
383-8344. 

REMEMBER WHEN they cost $400 f 
four funtlons? Collect inexpensive (for 
now) pocket electronic calculators. Join 
the only organization of its kind. $12/yr 
with quarterly newsletter. International 
Association of Calculator Collectors, P 
Box 345, Tustin, CA 92681. 

MCINTOSH MODEL MI·200AB 200 watt 
power amp, Optimation model PA1002 
power amp. Call Henry, 908-689-0110. 

VINTAGE MANUALS for all your radio· 
related equipment. Catalog available. We 
buy, swap, and sell. Pete Markavage, 27 
Walling St., Sayreville, NJ 08872·1818. 
908-238-8964. 

WANTED, ELECTRON Tubes for auto 
radios. Fred Cranshaw, 1624 Bitter Ck, 
Garland, TX 75040. 214-494-4917. 

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 . 

TUBES, NEW, up to 90% off, SASE, 
Kirby, 298 W. Carmel Dr., Carmel , IN 
46032. 

PUBLICATIONS 
140 

EARTHQUAKE ELECTRIC SIGNALS, ex­
periments newsletter. Sample issue, $1. 
Gao-Monitor, 65 Washington Street, 
#400-V, Santa Clara, CA 95050. 

COPIER DOCTOR: Introductory text 
teaches troubleshooting and basic cop­
ier repair. Plus: access to toner, parts, 
developer, supplies. $12.95 plus $2.50. 
S&H. Coastal Technical Products, 317 
Leeds Gate Rd., Savannah, GA 31406. 

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

"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-N NV, Com­
mack, NY 11725. Phone orders: 1·800-656· 
0056. 

FALKNER ENTERPRISES 
OF AMERICA, INC. 

New Gel cells: 12v 7 AH 15.00; 6v 1 OAH 10.00 
12v 33AH 30.00; 6v 3.2AH 4.00; 12v 2.2AH 8.00 
Gates 2v 2.5AH D-cells and 5AH X -cells 2.00 each 
X -10 controllers and programmable timers 10.00 ea 
YOURSOURCEFORPORTABLEPO"~ 

Call or write for FREE catalog 

Phone 
515-683-7621 

206 South Jefferson Street FAX 
Ottumwa, IA 52501 515-683-7631 

Write In 118 on Reader Service Card. 

Card Rea"••JWrlll••• 
datJUitrasoni~R Jamrnarlllllatae. 
tor$'1tecelveri!Xmlllers, R•r.nrltvAusers. 
Surveillance Devices, EM 
Weaponry/Countermeasu 
Neurophone/Hiero 
Resonant Crystal Racnonl~s. 
man's Handsets, 
ers, Phone Color Boxes, De· 
coder, Bug & Tap DetectoC!fllaster, 
Carjacii1Udnap Foller, Hearing AI· 
slstor, Shriek Module, TENS, 6th 
Sense Communicator, Subliminal 
Mlxe~mp, Levllator, Vortex Gen­
erator, Noise Cancelling System.~~~~~~~~~~ 
Unknown Presence Detector, Elec­

Dowser, Bacteria Detection 
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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 onty. 

... ,,,\ 
~~ .. ·· 
~ 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 PIQ-3G 
always works, even when the "Green" doesn't!! 

550 Mz BASIC CONVERTERS: 

MILLENNIUM3 
Comes with wireless remote control. 
Options include: parental control (except 
8511), last channel recall, fayorite channel 

PANASONIC TZPC 145 CONVERTER 

SA 8511-300 CONVERTER 

memory, sleep 
timer, and many 
more. Channel 
2 or 3 available 

VISION3 CONVERTER 

_._.,,\ 
~f:,~ .. .. 

NovA VISION 

also. 

All other models available. 
Call about our specials on 

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, MSO, 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 

100 May 1995/Nuts & Volts Magazine Write In 133 on Reader Service Cerd. 



Franchised"' 
Philips ECG 
Distributor 

WE BUY 
ELECTRONIC PARTS 

1 N & 2N DIODES AND 
TRANSISTORS 

Stocking Distributor 
Japanese and 

American Semis, 
Transistors, and Passives 

*2SA- 2SK* 

AN, BA, BX, CX, OM, FT, GL, 
HA, IRF, IX, KA, LA, LM, M5, 
MA, MB, MC, MJ, NJM, ON, PA, 
PC, PS, RB, RO, RU, Sl, STA, 
STK, TA, TC, TOA, UPC 

LJ ENTERPRISES (302) 378-3334 
FAX (302) 378-3558 

An Elec-Cetera, Inc. Company 
68 Railroad Avenue 

Valley Stream, NY 11580 TOLL FREE: (BOO) 627-8755 

Write In 119 on Reader Service Card. 

I #140 PUBLICATIONS cont. 

WORLD'S MOST UNUSUAL Communica­
tions Books! Large selection covering 
Scanners, "confidential" frequency (HF/ 
VHF) registries, wireless history, bug­
ging, wiretaping, electronic surveillance, 
monitoring, etc. Big free catalog! CRB 
Research, Box 56-NV, Commack, NY 
11725. 

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. 

57 ELECTRONIC Journals, How to get 
free subscriptions. $5. Cabletronics, Box 
30502N, Bethesda, MD 20824. 

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. 

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. 

"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. 

POETRONICS: POETRY of Computers by 
Human. 70+ Poems. $88. John Bajak, 
PO Box 8324, White Plains, NY 10605-
8324. 

USED TECHNICAL books: Radio, Elec­
tronics, Math, Military Manuals, Maga­
zines, Catalogs, Data Manuals, Physics, 
Chemistry, Computing, etc. List $1 
(stamps OK), Vacuum tube list, SASE. 
(Buying similar materials; send your lists 
with prices.) Softwave, Dept. NV, 1515 
Sashabaw, Ortonville, Ml 48462. 

JOB HUNTING? Federal job vacancies 
nationwide on IBM diskette. All areas, all 
categories. Sample disk, $2. POB 1022, 
Laurel, MD 20725-1022. 

SUBSCRIBE TO 
NUTS & VOLTS TODAY. 

PLANS- KITS- SCHEMATICS 
150 

FM STEREO TRANSMITTER kit. Trans­
mitter broadcasts any audio signal from 
a CO player, VCR, or cassette player to 
FM stereo radios throughout your home 
and yard. Uses the unique BA1404 IC. 
Tunable across the FM band, runs on 1.5 
to 12 volts DC. PC board/components 
$24. Visa/MC. TENTRONIX, Dept. NV595, 
3605 Broken Arrow, Coeur d'Alene, ID 
83814. 208-664-2312. 

BIG-SCREEN oscilloscope. Convert any 
television to sensitive big-screen oscil­
loscope. Only minor changes required. 
Illustrated plans, $10. VISAIMC. ELEC· 
TROMAN, Box 24474, New Orleans, LA 
70184. 504-482-3017. 

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. 

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. 

WALKING ROBOT. HexWalker six 
legged robot kit. Basic stamp controlled, 
servo driven. $125 + $5 S&H North Ameri­
ca, $15 all others. Manual only, $10 + $1 
S&H (applicable to kit purchase). CA 
folks add 7.75%. M&T Systems, PO Box 
7816, Huntington Beach, CA 92615. Tel. 
714-969-3166, Fax 714-969-3167, E-Mail 
Mandtsys@ ix.netcom.com. 

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-V5, Paradise, 
CA 95967. 

LASER LIGHT show plans. New, inexpen­
sive, non-computerized. Exotic patterns 
from music! $8.95. TJ Tek, 9318 S. Steele 
St., Suite 222, Tacoma, WA 98444. 

1he liller 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!!!!!! 

PRICES AS LOW AS $6.00ea 

Standard Positive Filter's 
1 pc @ 16.00 Spes @ 14.00ea 
1 Opes or more call. 

NEW G & S Series Positive Filter's 
1 pc @ 30.00 Spes @ 28.00ea 
1 Opes or more call. 

NEW HIGH CHANNELS 
0,1,60,61,98 And 99 

An~ne implying theft of senice will be denied assislance. 
We Do Not Sell Data Blockers!! Give our 800 line a HOWL for 

the best Positive Filters and 
SERVICE ..... . 

MINIATURE BLACK A WHITE CAMERA MODULES 

PAN·IC COLOR CAMIRA $ 275 
2-1/2" Square 
20 LUX Sans. 
12 VDC 

Standard NTSC 

uc-ae71M • 121 
(Standard Lens) 

uc-ae71MP • 141 
(Pinhole Lens) 

uc-ae71MC 1 1•1 
( "C'" Mount Lens) 

IPICIFICAIIONI 
1-1/4" SQUARB 

.4 LUX Sensitivity 
8 - 12 VDC 

Standard NTSC 

COMPLETE 
5 Channel • 2.4 Ghz 

VIdeo/ Audio 
Transmitter /Receiver 

System 

500' Range with 
Rubber Ducky Antenna• 

3000' Range with 
HI!Jh Gain Receive 

Antenna 

C•ll er Write ••• Det•ll• 

Sy•te• Price 
$ 1,295.00 

CME, Inc. 
P.O. aox 4477, l•llowootl, Color•tl• ae111 

PHOIIIIa (8ee) 771·1291 • (aea) 771·1288 • •AX• (aea) 771·11a6 
CALL • WaiTI Oa 'AX 'Oil •a11 CATALO. 
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t's getting tougher and tougher 
to find electronic kits that still 
deal in basics and teach any­
thing significant. Most kits 
these days consist of nothing 
more than a small printed cir-

cuit board with a few parts (usually 
integrated circuits), and without any 
sort of professional appearance 
when completed. The instructions 
can be a single sheet of paper, with 
little in the way of circuit explana­
tion. They may be easy to build, and 
work properly, but little is learned in 
the process. 

Exactly the opposite approach 
is taken by MARCRAFT 
International Corporation (P.O. Box 
2694, Tri-Cities, WA 99302. Phone: 
800-441-6006). It provides several 
kits with highly-detailed, two-color, 
heavily-illustrated manuals de­
signed to teach rather than just 
assemble. The free catalog (a large 
wall-size two-sided color poster) 
shows pictures of various kits, from 
a power supply to analog (swinging 
needle readout) and digital (number 
readout) multimeters. 

Intended for use in schools, the 
kits are available in quantity dis­
counts, and the finished products 
are completely professional in 
appearance and operation. They 
appear to be products that you 
would normally buy pre-assembled, 
but instead are packaged in kit form. 

With each kit you receive a 
very comprehensive two-color 
Knowledge Transfer Project manu­
al. The staple-bound, 64-page 8.5-
inch by 11-inch manual for the SE-
1 029 Sonic Rover, for example, 
contains many photos, two-color 
line drawings, schematics, and 
detailed step-by-step assembly and 
test instructions. The intention here 
is to teach by doing and testing. 

ver 

re more an more n 1n rma on 
and skills to design, manufacture, and service. 

The purpose of building the MARCRAFT SE-
1029 Sonic Rover is to expand an electronic 
student's understanding of audio amplifier, 
switching, and time-constant circuitry com­
bined into a basic robotic device - and have 
fun with the results! 

This article reviews the construction and cir­
cuit design of a nine-transistor, three-wheeled 
"rover" that responds to sound and obstruc­
tions by reversing direction, turning, and then 
going forward again. 

Building the Sonic Rover 

The MARCRAFT SE-1029 
Sonic Rover sells for only $13.95 
plus shipping; call the 800 number 
listed previously to order. The kit 
consists of everything you need to 
build and operate the Sonic Rover 
(S/R) except two AA batteries. 

really build the S/R "from scratch." 
That's why this is not a construction 
article, but rather a detailed review 
of the kit and its circuitry. 

Breadboard 

In order to accomplish the step­
by-step teaching approach, you are 

supplied with an "experimental 
breadboard." This uses a special 
self-stick schematic (Figure 1 ), a 
polyurethane panel, 53 brass pins, 
some bare wire, and some colored 
insulated wire. You stick the 
schematic on the panel and then fol­
low illustrated manual instructions to 
insert the pins and bus wires. Each 

Included is a very high-quality ,..----------------------------, 
drilled printed circuit board 
with silk-screened part loca­
tions on the component side. 
Most parts are neatly pack­
aged in several plastic pouch­
es. The electronic compo­
nents (resistors, capacitors, 
transistors, etc.) are mounted 
on cardboard strips with print­
ed identification for each part. 
Many special parts are used, 
such as molded plastic body 
parts and gears, so you can't 

R2 

R1 

AUDIO AMPLIFIER STAGE 

R13 

SWITCHING STAGE 

S1 

+ 
-

3V 

FIGURE 1. Bteadboard schematic for the MARCRAFT Model SE-1029 
Sonic Rover. The number deslgnatlona show the locations of solder pins 
Inserted Into a polyurethane block. All parts are then mounted for testing 
and experlmentat~Gf~ t:»efore building the actual Sonic R.over. 

Rl 
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pin has a reference location of a 
number followed by an "x" as seen 
in Figure 1. 

Next, following detailed instruc­
tions, you solder com­
ponents (resistors, 
capacitors, transistors, 
etc.) to the pins as you 
breadboard and test 
each part of the circuit­
ry. Once you've com­
pleted the breadboard 
assembly and testing, 
you unsolder the com­
ponents and build the 
actual device. 

Before each bread­
board construction sec­
tion of the manual is a 
discussion that fully 
explains - with illustra­
tions - the function of 
that section. After con­
struction of each sec­
tion, you perform vari­
ous tests, some 
requiring a mul­
timeter, oscillo­
scope, or audio 
frequency sig-

The kit has many specially-molded 
plastic parts, and Includes custom 

decals. 
the kit: one gear, 
two gear shafts, 

nal generator. 

Fast forward? 

If you choose, of course, you 
can bypass the breadboarding and 
testing and fast-forward through the 
manual to the actual construction of 
the circuit on a printed circuit board, 
following the step-by-step assembly 
instructions. Here again, the manual 
excels in its detail, even including 
four trouble-shooting flow diagrams 
for the chassis assembly, audio 
amplifier stage, switching stage, 
and time-delay circuit. Various 
charts show specifications for the 
motor, two-color LED (light-emitting 
diode), gear ratios, and even the 
proper voltages at the terminals of 
each transistor. This is definitely not 
intended to be just a put-together­
and-run kit! 

Putting It Together 

Following the step-by-step 

and a 3.3-ohm 
resistor. These were quickly provid­
ed by MARCRAFT when I reported 
the shortage. As a matter of conve­
nience, the kit includes a 
Replacement Parts Order Form to 
report damaged, missing, or defec­
tive parts. Furthermore, the manual 
shows a MARCRAFT part number 
and photo for every part, making 
identification easy. 

The mechanical assembly con­
sists of several plastic parts -
some pre-assembled - to which 
you add a motor, gear train, battery 
contacts, and a slide switch. The 
printed circuit (PC) board assembly 
contains all the other electronic 
parts. The assembly is greatly sim­
plified by many color-coded illustra­
tions and the fact that the top of the 
PC board has silk-screened desig­
nations for all parts. Also, having 
most parts mounted on labelled 
card strips makes it easy to find the 
proper resistor, capacitor, and tran­
sistor. 

I did have a problem with the 

51 

+ 

3V 

, .. __... 3lot AI 21x 

FIGURE 2. Sonle Rover ~ematlc. 

dual-color LED installation. The 
manual tells you to insert the longer 
lead into the hole marked "-" but that 
results in "backwards" operation. 

The LED is supposed 
to light GREEN when 
the S/R is moving for­
ward, and RED when 
it is moving back­
ward. It was doing 
the opposite. The 
easy "fix" was to just 
reverse the leads 
from the manual's 
description by putting 
the longer lead in the 
"+"hole. 

Once completely 
assembled, but 
before installing the 
transparent plastic 
dome, I adjusted the 
variable resistor so 
that ambient noise 
did not trigger motor 

reversal, and then watched the 
S/R go through its antics. 

Circuit Description 

While building the S/R provides 
some construction and soldering 
experience, a description of how the 
circuit actually works is important to 
those intending to further their elec­
tronic education. The following 
description is not intended as an "in­
depth" theoretical explanation, but 
rather as a brief non-mathematical 
"how-it-works" description that pre­
sumes only modest previous elec­
tronic knowledge. 

For further details, I suggest you 
refer to Basic Electronics Theory -
With Projects and Experiments by 
Delton T. Horn (TAB Books, Blue 
Ridge Summit, PA 17294-0850. 
ISBN 0-8306-4200-5. $24.95), one 
of the best elementary texts I've 
found, and now in its 4th edition. 

Figure 2 shows the complete 
circuit, but WITHOUT the bread­
board pin locations. Notice that 
basically there are two sections to 
this design - the audio amplifier 
stage and the switching stage. 

You may wonder why none of 
the parts values or transistor desig-

nations are shown. All nine transis­
tors supplied with the kit are foreign­
made, and with designations that 
might be hard to locate in this coun­
try. Since the specific characteristics 
of each transistor (three types are 
used) would dictate the proper 
associated component values, no 
values are given. Circuit operation 
will be discussed in sufficient detail, 
however, to allow you to use parts 
you may have on hand if you 
choose to build similar circuits, and 
if you are willing to experiment with 
different resistor values. 

The object of this circuit is to 
detect a sound above the ambient 
level - such as the clapping of 
hands, a loud shout, or the bumping 
of the Sonic Rover into an obstruc­
tion - and reverse the motor for a 
short period, then continue forward 
motion. The front wheel of the three­
wheel chassis is so designed that 
when the motor reverses, the S/R 

Resistors, capacitors, and transls· 
tors come mounted on specially· 

marked cardboard strips. 

turns while moving backwards. 
When the motor resumes forward 
motion after a short time delay, the 
S/R travels straight ahead in the 
new direction. 

Audio Amplifier Stage 

Looking at Figure 2, we'll start 
with the audio amplifier stage. The 
microphone, M1, is mounted at the 
very front of the S/R where it will be 
the first thing to bump against any­
thing in its path. It is an electret type 
microphone that contains its own 
preamplifier, but needs voltage from 
the circuit. 

When switch S1 is closed, posi­
tive battery voltage is applied to M1 
through resistors R1 and R2. Any 
sound detected and amplified by M1 
changes the voltage at the intersec­
tion of R1 and R2. This varies the 
voltage at the voltage divider net­
work consisting of variable resistor 
VR, and resistor R6. Since VR is 
variable, it can be used to adjust the 
microphone output, and therefore 
control the microphone sensitivity to 
prevent the S/R from shifting into 
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reverse from normal noise levels 
produced by the motor and gear 
train. 

Sounds received at the micro­
phone produce an alternating volt­
age at the intersection of VR and 
R6, and are coupled through capac­
itor C1 to the first transistor. At this 
point, let's depart from the circuit 
explanation to describe briefly how 
transistors work. 

There are many types of tran­
sistors: low power, medium power, 
high power, audio frequency, radio 
frequency, bipolar, unijunction, field 
effect, etc. - and all sorts of combi­
nations of each type. The transistors 
used in this circuit are bipolar audio 
low and medium power types. There 
are two types of bipolar transistors: 
NPN and PNP. 

Figure 3 shows the symbol for 
an NPN transistor, with the three 
terminals identified: 
collector, base, and 
emitter. Notice that 
the arrowhead on the 
emitter points AWAY 
from the base. Figure 
4 shows the symbol 
for a PNP transistor, 
where the emitter 
arrowhead points 
TOWARD the base. 
Be aware that the 
emitter, collector, and 
base leads may be 
drawn in any of the 
three positions . on 
some schematics to 
reduce the crossing of 
circuit diagram lines, 
but the emitter is the 
lead with the arrow­
head! 

In the explanations that follow, I 
will use the simple "CURRENT flow" 
explanation rather than the scholar­
ly "ELECTRON flow" explanation. 
The difference is this: Current flows 
from a higher positive voltage to a 
lower voltage, looking for "ground" 
or the negative power terminal; 

through the emitter. The more base­
emitter current, the greater the col­
lector-emitter current, up to "satura­
tion" where the collector-emitter cur­
rent no longer 
increases. In other 
words, for an NPN 
transistor, positive 
base bias voltage 
controls collector­
emitter current flow. 

Figure 4 shows a 
PNP transistor, which 
has everything just 
the reverse of an NPN 
transistor. The PNP 
requires positive volt­
age on the emitter, a 
small negative "bias" 
voltage on the base, 
and a larger negative 
voltage on the collec­
tor. PNP transistors 

required value for that transistor 
type, the transistor is OFF, with 
essentially no current flowing. As 
the bias increases and current flows 
through the emitter and collector, it 
becomes as if the collector and 
emitter were almost connected 
together, with a very small voltage 
between them. 

With all this understood (you 
DO understand, don't you?), now 
we can go back to Figure 2. NPN 
transistor 01 has positive voltage 
on the collector through resistor R4, 
the emitter is essentially "grounded" 

through resistor 
The plastic body comes mostly pre­
assembled. You add the gear train, 

motor, and battery contacts. 

RB back to the 
negative side of 
the battery, and 
a small positive turn ON when 

the negative bias voltage at the 
base reaches a point where current 
flows from emitter to base. This, in 
effect, opens a gate that allows a 
larger current flow from the emitter 
through the collector. The more 
emitter-base current, the greater the 

bias voltage on the base through 
resistor R3 allows a small current to 
flow through 01. With 01 conduct­
ing , the collector voltage drops 
close to the emitter voltage, which is 
essentially grounded. The collector 
of 01 is connected directly to the 

bias voltage through 
resistors R5 and R9 
causes 03 to con­
duct, with resistor 
R10 limiting collec­
tor current to a safe 
value. This places 
03's collector 
essentially at ground 
through its emitter. 
Since 03's collector 
is directly connected 
to the base of NPN 
transistor 04, then 
04 is OFF. 

So, at this point, 
with no triggering 
sound coming into 
the microphone, 01 
is ON, 02 is OFF, 

03 is ON, and 04 is OFF. But notice 
something else: The collector of 02, 
which is almost at maximum voltage 
since 02 is OFF, is connected 
directly to the base of NPN transis­
tor 09, keeping 09 ON. 

When a sound of sufficient mag­
nitude is received by the micro­
phone, an alternating voltage signal 
fed to the base of 01 through cou­
pling capacitor C1 both adds and 
subtracts from the bias voltage. The 
component values are such that a 
NEGATIVE voltage swing of the 
input signal reduces the base bias 
on 01 below the voltage needed for 
01 to conduct, and 01 is suddenly 
turned OFF! 

The instant 01 is turned OFF, 
its collector goes positive (no longer 
held low by the collector-emitter 
connection), which, in turn, positive­
ly biases 02's base, and 02 turns 
ON. This cuts OFF 03 and 09. 
Since 03 is now OFF, 04 has posi­
tive voltage bias on its base and 04 
turns ON. 

electron flow is from nega- ,..-------------------- ----------------, This is how a loud sound -
or the microphone bumping tive to positive. IMPOR­

TANT: The arrowheads on 
most symbols for transis­
tors, diodes, and many 
other electronic compo­
nents, show the direction of 
CURRENT flow from posi­
tive to negative. 

Now, back to the tran­
sistors, and how they work. 
Look at Figure 3 again. 
NPN transistors have the 
lowest voltage on the emit­
ter, a small positive "bias" 
voltage on the base, and a 
larger positive voltage on 
the collector. Without get­
ting into complex theory, 
NPN transistors turn ON when 
the bias voltage at the base reaches 
a point where current flows from 
base to emitter. This, in effect, 
opens a gate that allows a larger 
current flow from the collector 
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Collector (+++) 

Emitter (-) 

FIGURE 3. NPN Transistor. 

emitter-collector current, up to "sat­
uration" where the emitter-collector 
current no longer increases. In other 
words, for an PNP transistor, nega­
tive base bias voltage controls emit-

Emitter (+) 

Collector (-- - ) 

FIGURE 4, PNP Transistor. 

base of 02. As long as 01 is con­
ducting, this biases 02 to cut-off, 
and 02 is not conducting. 

Now look at NPN transistor 03. 
Since 02 is not conducting, positive 

into something - causes 
transistors 01, 02, 03, 04, 
and 09 to all instantly 
change state. All of these 
transistors are low-power 
audio types, and carry little 
current. Since 04 and 09 
are parts of the switching 
stage, let's see how that 
changes motor direction. 

Switching Stage 

In its normal "forward 
motion" state, we've found 
that 04 is OFF and 09 is 
ON. With 09 ON, it supplies 

base current through current­
limiting resistor R11 to NPN transis­
tor 06, causing it to turn ON. But 
notice that the collector of 09 is 
directly connected to the base of 
PNP transistor 07. The emitter of 



07 is directly connected to positive 
voltage when S1 is closed, and with 
both 09 and 06 conducting, 07's 
base is pulled toward ground, turn­
ing 07 ON. 

While a small base current flows 
through 07, a larger emitter-collec­
tor current through 07 flows through 
limiting resistor R14 and the two­
color LED, L 1 through 06 (which is 
ON), and then to the negative side 
of the battery. The LED lights 
GREEN. At the same time, emitter­
collector current through 07 follows 
a parallel path through the motor 
(DCM) and 06. This turns on the 
motor and the S/R moves forward. 

But when the loud sound 
changes the state of the amplifier 
transistors, and 09 is turned OFF, 
04 is turned ON, as previously 
described. With 09 OFF, 06 and 07 
are turned OFF. With 04 ON, 05 
and 08 conduct. Current flows 
through L1, R14, and DCM in the 
OPPOSITE direction. The LED 
lights RED, the motor reverses, and 
the S/R runs backwards. The 
swiveling front wheel causes the 

I #150 PLANS - KITS - SCHEMATICS cont. 

OAK SIGMA IIII/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. 

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. 

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. 

OAK SIGMA I converter descrambler 
schematic $15; Oak Sigma STV 1111 sche· 
matic $15; Jerrold Starcom-5 compatible 
XT5·211 baseband schematic $10; Star· 
com-7 compatible DPV7212 schematic 
$10; Starcom-7 compatible DPBB/M1 ba· 
seband schematic $20; Money order 
please. Surplus Electronics, POB 10009, 
Colorado Springs, CO 80932·1009. 

NI·CAD ZAPPER can rejuvenate those 
unrechargeable NI·CAD batteries. In· 
structions, schematic and parts list to 
construct NI-CAD ZAPPER: $5. TENTRO· 
NIX, 3605 Broken Arrow, Coeur d'Alene, 
ID 83814. 

S/R to turn as it moves backwards. 
Transistors 05 and 07 are PNP 

medium-power transistors (since 
they must carry the relatively high 
motor current), and 06 and 08 are 
NPN medium-power transistors for 
the same reason. 

Time Delay Circuit 

However, looking again at 01 , it 
was only the negative halfwave of 
the loud triggering signal that turned 
it off. As long as the sound endures, 
01 will be off and the S/R will be 
running backwards. But what if the 
sound stops? What will keep the 
S/R running backwards long 
enough for it to be aiming in a new 
direction when it goes forward 
again? 

The "secret" to maintaining 
backward motion for a defined peri­
od of time is a resistance/capaci­
tance (RIC) time delay circuit. In this 
·design, the time delay is provided 
by resistor R7 and capacitor C3 is 
series. Both ends of this series com­
bination are tied to positive voltage 

SERVICE MANUALS/Schematics for ma­
ny brands of VCRs, camcorders, color + 
B/W TVs and audio. Have orig inal and 
SAMs literature from $2-$20, plus post· 
age. Call after 6pm EST 617-871-9068, 
with make and model numbers. 

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 . 

through resistors R3 and RS - but 
R3 is a very high value compared to 
R5, so current will flow into the pos­
itive (+) end of C3 and through R7, 
charging C3. 

The longer it takes for C3 to 
charge up to a certain voltage value 
through R7, the longer the S/R con­
tinues to move in reverse. 
Increasing the value of either R7 or 
C3 (or both) increases the time 
delay. 

Actually, when you first turn the 
S/R ON by closing switch S 1, it will 
run in reverse a short time. Why? 
The values used for biasing transis­
tors 01, 02, and 03 cause 02 to 
come ON first, making the switching 
stage run the motor in reverse. But 
as C3 charges up, delayed by R7, 
the positive bias fed back to the 
base of 01 allows 01 to turn ON 
and "normal" forward motion 
resumes. 

With C3 charged up, when a 
loud noise triggers 01 OFF and 02 
ON, C3 discharges quickly through 
the collector-emitter path of 02 to 
ground, but then starts charging 

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. 

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

again through R7 until 01 turns ON 
again, 02 turns OFF, and forward 
motion resumes. 

More Detail? 

The 64-page MARCRAFT 
Knowledge Transfer Project Manual 
goes into considerably more detail 
than the space allowed here, with 
lots of electron flow diagrams and 
tests you can perform to clarify my 
abbreviated explanation. 

Although this project appears 
fairly simple - a little car that goes 
forward, turns in reverse, and goes 
forward again - there's a Jot going 
on "under the hood." The modest 
$13.95 price of the kit, for all the 
parts and the excellent manual, 
would be a wise purchase for any­
one that would like some basic 
groundwork in analog electronics 
and simple robotics. NV 

Since 1961, Fred Blechman has written 
over 700 magazine articles and five 
books about electronics, microcom­

puters, and flying. 

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. 

DIGITAL KLOCK kit plays one of twelve 
melodies on the quarter hour. Six dis· 
plays, 12/24 hour mode, date, alarm and 
accessory outlet. Send $2 for complete 
assembly plans and pricing to Kerber 
Klock Kompany, 36117 Hillcrest Dr., East· 
lake, OH 44095. 

t.l>O"t 
111'~0\1! 
co~~>tMtce~oES 
J.oESS l''-' 

"The Beretta's" 
High Res. CCD in Diecast 
Case. 9V Batt. Optional. 

• Selection of Color & B/W Monitors. 
• Selection of Lens & Options. 
• Switchers/Multiplexers/Monitors 

Mounts/Optics. 
• Full Selection ofB/W & Color CCD 

Cameras with Many Options to Fit 
Your Appllcatlon. 

Introductory Price 

$119. 

wntE #VP-40 
Wireless 
Receiver 

Prices Subject to C/umge Without Notice. Prices Do Not Include Shipping. I VISA j a u l=t~l 
est Wieuca Road • 300-B • Atlanta GA 30342-3251 • Order Desk: 800-752-3571 • Tech Info: 404·252-3340 • FAX: 404-252·8929 
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CABLE TV WE BUY MEMORY NE~toN° 
Descrambler Kits 

"NEW & IMPROVED UNIVERSAL Klr' 

Universal Kit 1995 •.•.••...••.•. $79.95 
Includes all the original parts plus the improvements and a 
silk-screened PC Board. New Product. 

SIMMS, SIPPS, CREDIT CARD, SOJ, ZIPP, DIP, CPU'S 
AST-COMPAQ-DELL-HP-ffiM-NEC­

PACKARD BELL-TI-TOSHffiA.,.ZENITH & MORE! 

NO QUANTITY TOO SMALL OR TOO LARGE 

Enclosure Package ............. $44.95 PH: 1·800·252·5959 FAX: 702·895·9007 
Includes all the switches, hardware, AC Adaptor, and a 
black silk-screened box for above Universal kit. 

Tri·M~e Kit .....•.......•..... $59.95 Write In 121 on Reader Service Card. 

Includes all the parts (with a SAW filter), a silk-screened PC 
Board, and AC Adaptor. Not included is the enclosure. 

SB-3 Kit .••••••.••......•..... $44.95 
Includes all the parts, a silk-screened PC Board, and AC 
Adaptor. Not included is the enclosure. 

Kill Caller ID ................... $69.00 
Protect your privacy, automatically. 

Notch Filters 
Tunable. 

. . . . . . . . . . . . . . . . . . $39.00 

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 ciruit 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. 24 hr. voice 916-985-
7219, Fax 916-985-8460. 

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. 

CALL TOLL FREE 1-800-886-8699 
Visa, MasterCard, or COD 

Add $7.50 Shipping and Handling. 

CRYSTAL RADIO Kits; comes complete 
for an old style radio. $22.50. Carl & 
Grace Ent., 5636 Romeyn, Detroit, Ml 
48209. 

Northeast Electronics, Inc. CONVERT ANY cassette recorder to 
10+ hour R/PB schematic PCART detai­
led inst. $10. EAH, 23352 West Spring 
Harbor, Siloam Springs, AR 72761. PO Box 3310-N, North Attleboro, MA 02761 

Write In 137 on Reader Service Card. 

Designers 
Programmers 

Engineers 
Teehnieians 

andlor 

Daekers 
Are you an expert in any of these areas? 

• lA 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 • Electronics. 

We are a multi-million dollar electronics corporation looking for a few 
good independent subcontractors who can work at home or in an office 
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 technical qualifications, and/or a 
list of your abilities and achievements to: 

rnrnrnrn~ 
Access r· Department 111 

n Control 1501 East Pennsylvania St. 
u !iystems Allentown, PA 18103 
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COMPUTER PARTS 
MEMORY 

1Mx9-70 (3-chip) SIMM .................. $38 
1 Mx9-70 SIMM ..................... .......... $38 
4Mx9-70 SIMM ... ....................... .. . $125 
1Mx36-70 72-pin SIMM (4MB) ..... $157 
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 
(Packard Bell, Genoa, ATI, and others) 

PROCESSORS & 
MATH-CO 

386DX-161NTEL ... ... .. ....... .. ... .. . $19.50 
486DX-33/DX2-66 INTEL. ... $119/$185 
486DX2 OVERDRIVE INTEL ....... $195 
80387SX-25/SX-33 ......... ................ $45 
80387DX-331DX-40 .................. ...... $49 

UPGRADES 
HPII/111 

2 MEG RAM CARD ........... . $791$95 
PANASONIC 4410/4420 

2 MEG CARD ........ ... .......... . $951$99 
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 
1/0 CARD W/16550 UART ..... .... .. .... $34 
SUPER IDE VO W/16550 .... .. .......... $59 
CPU COOLING FAN ..... .. ............. $9.50 

OTHER CHIPS 
16550AFN UART W/FIF0 .. ............ $12 
32Kx8-20ns CACHE SRAM .... .... $5.25 
27128A-2 EPROM ... ....... .. ........... $3.50 
27C256-150 EPROM ................ .. . $3.95 
27,C512-150 EPROM ............. .. ... . $4.95 

• OTHER PARTS AVAILABLE, CALL FOR QUOTE • VOLUME DISCOUNTS OFFERED 
• PRICES SUBJECT TO CHANGE WITHOUT NOTICE • TERMS: COD (CASH), VISA/MC 

• MINIMUM ORDER: $20 • FREIGHT: $5.00 MIN. 

LA PAZ ELECTRONICS INT'L 
P.O. Box 261095, San Diego, CA 92196 

TEL(800)586-4199 F~(619)586-1482 

Write in 122 on Reader Service Card. 

MINIATURE TRANSMITTERS! All types! 
Send $2 for information, refundable on 
first order. Parsec Electronics, PO Box 
34594, Phoenix, AZ 85067-4594. 

TV TRANSMITTER plans, 34 pages in­
cluding schematics, parts list, tuning, kit 
information. Capable of transmitting 2 
watt of audio and video exceeding sever­
al miles range. $10 cash or money order 
to: Borderline Electronics, PO Box 1831, 
Riverhead, NY 11901. 

OPIE THE MOBILE ROBOT provides a 
complete course in robotics. OPIE 
comes with a 13 chapter manual cover­
ing transducers, digital and analog cir­
cuits, microcontrollers and more. Used in 
University, College and High School. Buy 
as little or as much as needed. Master­
Card accepted. Precision MicroDyna­
mics. Tel. 604-472-7249, FAX 604-472-
1830. 

FREE PHONE calls through your CB 
radio. Project plans $5. DB International, 
PO Box 1933, Lynnwood, WA 98046. 

REMOTE CONTROL miniature encoded 
transmitters and receivers infrared and 
RF kits and assembled boards. Free 
catalog. Inventive Solutions, Inc., PO Box 
8, Stratford, NY 13470. 

HYDROGEN FUEL cell educational kit 
PEM fuel cell, solar panel, electrolyzer 
and more, $149. Greenlux, 415-753-0251. 

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. 

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. 



EZ-EP DEVICE PROGRAMMER- $149.95 
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-11 (68HC11) $59.95 

EP-PIC (16C5x,71 ,84) 
EP-SEE (24xx,93xx Serial EE) 
EP-16 (16bit EPROMs) 

$49.95 
$34.95 
$49.95 
$49.95 
$59.95 

EP-55 (8755) $39.95 EP-49 (8741 ,42,48,49) 
EP-PEEL(18v8,20g1 0,22v1 0) EP-PLCC32 $49.95 

M2L ELI':CTRONICS 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 Overnight- $15.00 COD $4.50 

Write In 123 on Reader Service Card. 

NIGHT VISION KITS, and brand name US 
and Foreign units. Complete kits include 
all neccessary components to build your 
own night vision scope. SAVE $. US 
Military Intensifiers, IR, Foreign and 
more. Call or write: NENVIS, INC., 320 
Main St., Box 1088 Sturbridge, MA 01566 
or 508-347-7238, 10-4pm EST. 

ROBOT STARTER kits. Robot control 
board, the Bot-Board $5.95 or 3 for $15. 
Robot base kit, the 8-Bot $29.95. Armbot, 
robot arm kit, $12.95. Add $3 shipping. 
Check or MO to Marvin Green, 821 SW 
14th Street, Troutdale, OR 97060. 

HEATH COMPANY is selling photoco­
pies of most Heathkit manuals. Only 
authorized source for copyright manuals. 
Phone: 616-925-5899, 8-4 ET. 

<--2"- ---> 

YOU WON'T be caught flashing with 
SILENT SAM's patented Vehicle Turn 
Signal Reminder. Its brief, timely signal 
alerts you to cancel. Kit w/case $15. Also, 
prewired $20 and $25 hi output model. 
Plus $2.50 S&H. Visa/MC. Money back 
guarantee. To order call toll free 1-800-
398-5605, Free Flyer. Silent Sam, 1627 
Basil Dr., Columbus, OH 43227. 

NON-MAINSTREAM technical topics on 
diskette for the computer enthusiast. 
Free catalog. Peregrine Dynamics, 720 
Portage Trail, Cuyahoga Falls, OH 44221. 

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. 

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. 

MANUALS- SCHEMATICS 
WANTED 

155 

WANTED: SCHEMATICS for all types of 
Hi-pot testing equipment, service man­
uals also wanted. Youngson's Inc., 6701 
Melrose Ave., Louisville, KY 40216. 

WANTED: COLLINS Radio Company lit· 
erature. Jim Stitzinger, 805-259-2011, FAX 
805-259-3830. 

ANITRC97A MANUALS wanted. Wade, 
309-523-3262. 

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. 

HELP! I need a schematic for a Truetone 
shortwave/broadcast band receiver, Mod­
el #D1104. R. A. Hudson, At 2, Box 205A, 
Herman, MO 65041. 

ELGAR 1000 watts UPS modei1PS1100. 
Mark, 801-394-4907. 

NEED INFO for T\levideo 924 Terminal 
and GE lntersil IP0/80 "shoebox" com­
puter. Dan, KA6UQT, 2761 Skyline Dr., 
Eureka, CA 95503. 707-443-2450. 

WANTED: VIDEO arcade game parts and 
test equipment. Especially want any Cir 
ematronics test equipment and Ato. 
CAT box. Also looking for Atari "Qua 
tum" and Cinematronics "Sundanc1 
Interested in other X-Y parts. Dav 
Hanes, 912 Deercreek Lane, Ft. Collir 
co 80526, 303-223-2069. 

WANTED: MANUALS for Amtron co 
monitors CD 1903CD and CD 1923-41( 
reply: Carver 690 Mahard Drive, Tw 
Falls, ID 83301. 208-734-3568. 

WANTED: SCHEMATIC for Power t 
signs, Inc. Model 5015A power supp, 
Will copy and return if you wish. Do .. 
Oldfield, 4715 Lofty Pines Circle E., Jack­
sonville, FL 32210. 904-777-2974. FA' 
904-354-2811. 

WANTED: MANUAL for Hickok 123A tube 
tester that explains how to put coding 
information onto tube test code cards. 
Also, instructions wanted for Hickok CA· 
S Universal tube tester adapter. Lawr­
ence Greenberg, 34 Brixton Road South, 
West Hempstead, NY 11552. 516-481-
6943. 

NEED COPY of tube chart for Heathkit 
Model TC-2 tube checker early types 
such as 2A3, 42, 75, 6A6, 4, 5, 6, pin tubes 
etc. Also manual on Fluke counter 
1952A, Beckman, DVM 3020. J. Critch­
field, 1579 Sean Dr., Placerville, CA 
95667. 

WANTED: MANUALS, operators and ser­
vice schematics for Communications Re­
ceivers: Realistic DX-160 catalog 20-152. 
Lafayette model KT-340, National H/F 
receiver type, NC-120. Will pay copy 
costs, etc. Have Collins remote type. 
COL-23270 for a TCS-9, possible trade? 
Call collect: 407-247-2117. 8-6 M-F EST. 

,. 
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Get A Ne"' l01age 

PC Slow Scan Television is a 
complete system for sending 
and receiving full color amateur 
SSlV. The package includes 
an SSlV FSK modem, SSlV 
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. 

Soft\1\/are Systems Consulting 
615 S. El Camino Real, San Clemente, CA 92672 

An)Vne i· 
we· 

498- 568 



WANTED: SERVICE manual, or schemat­
ic for Trac 201 L IBM-286 laptop computer 
made by SamSung. Contact: Mike Craw­
ley, 4806 Adams Ridge Drive, Greens­
boro, NC 27407. 910-299-2272. FAX 910-
299-5568. 

WANTED: SERVICE manual for Bur­
roughs Dex 3500 Fax machine. Schema­
tics for Fisher FVH 8300, FVH 725 apd 
Panasonic PV-1000A plus Shimtom 
XR1000 VCRs. Contact Paul Garrett, 3823 
Thirty First Street, Detroit, Ml 48210-3117. 
12-5pm. 313-894-0947. 

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. 

WANTED: SPECS on house no's 
GD/E666094-547; -554 and GD/E-R666094-
017. Also, (UTC) 01212. All audio/line 
transformers. Vern Fabishak, W9HDH, 
PO Box 20972, Greenfield, WI 53220. 

DOCUMENTATION WANTED: Starcom 6 
& 7 service lit. (Thru VS & V5b series.) 
Please fax price info to 202-722-4509. 

I 

MISCELLANEOUS 
ELECTRONICS FOR SALE 

160 

WIRE RECORDER wire on original 
spools $5 ea. Large inventory pipe/elec­
tronic organ parts. Captures, keying, con­
tactless keying, gold contact wire, speak­
ers, etc. Complete altos business com­
puter with two work stations etc. Com­
plete Apple liE computer system. Make 
offer. 206-863-2331. 

ORDER NOW 1-800 4 HOBBY KITS 
, STEREO FM TRANSMITTER 

Run your own Stereo FM radio station! Transmits a stable signal r=~==="i 
in the 88·108 MHz FM broadcast band up to 1 mile. Detailed 
manual provides helpful info on FCC regs. antenna ideas and 
range to expect. Latest design features adjustable line level 
inputs. pre-emphasis and crystal controlled subcarrier. Comects 

AIRCRAFT RECEIVER SYNTHESIZED AUDIO GENERATOR 

Hear exciting air-craft rn&] DDS (Direct Digital Synthesis) to any CD or tape player, mike mixer or radio. Includes free 
communications- technology brings you a terrific audio tuning tool too! For a pro look add our matching case set with on-
pick up planes up to generator at a fantastic price! board whip antenna 
100 miles away! Generates from 0. 01 Hz to 50 KHz with FM-10A Stereo transmitter kit .................................. $34.95 
Receives 110-136 five dig~ LED display of frequency. Sine CFM Case.whip ant set.., ........................ ................. $14.95 

MHz AM air band, smooth varactor tuning superhet ~h and square wave output adjustable o-s '"====::::::':==::::::':===============:=-~ 
AGC. ceramic filter, adjustable squelch, excellent volt p-p. Frequency selected by d~ect keyboard entry and 
sensitivity and lots of speaker volume. Runs on 9V with handy continuous tune tuning knob. Crystal controlled au~ spencing big bucks for replacement battery packs. rejwenate and condition your 
battery. Great for air shows or just hanging around the accuracy of 10 ppm and two memories for rapid frequency batteries for peak capacity. Advanced circu~ry has optimized discharge befo111 charge to 
airport1 New 30-page manual details pilot talk, too. Add changes. Retire that jury· rigged old generator and treat eliminate memory effect and to cond~n batteries that have been poorly cared for in the 
case set for "pro"look. youlll8H to the pleasu'o of using a new state-of-the-art SG- past. Quick charge rapidly brings battery to full charge in less than an hour-just 15 

hA·R···1 ~k~~-·n···;$29m.9SiliiEai:mnlmmmm~~550~! ~~~~~~~~~~!=:~~~ minutes for some types! And "top-off' charge mode squeezes every last bit of -rgy into each cell for the absolute most capa~. Switch-mode regulator controls constant 
current charge while being monitored by a negative delta-V system that cuts off the fast 
charge at the exact point of full charge-batteries are charged, not cooked! Charges 

FM RECEIVERS & TRANSMITTER 

Keep an ear on the local repeater. police, -ther or just 
tune aiOllld. These sensitive superhet receivers a111 fun to 
blild and use. Tunes any 5 MHz portion of the band and 
have smooth varactor tuning with AFC, dual conversion, 
ceramic filtering, squelch and plenty of speaker volume. 
Complete manual details how the rigs work and 
applications. 2M FM transmitter has 5W RF out, crystal 
control (146.52 included). pro-specs and data/mike inputs. 
Add our case sets for a nice finish. 
FM Receiver kit Specify band: FR-146 (2M), FR-6 (6M), 

FR-10 FR-220 (220MHz) .. . ... .. ... . . $34.95 
CFR set ..... .. ........ .. ... . $14.85 

NiCads or NiMH packs from 2 to 10 cells (ewy expanded) and currant capacities up to 
10 Amp-hours. Runs on 12 to 15 VOC. Quit cooking your batteries, buying ,_ packs. 
waiting hours for recharge, get a Dr. Ni-Cad today! Available in money saving kit form or 
wired and tested with case at a special price. Kit builders: add our matching case sat for 
a snazzy finish. 
ON-1 Dr. Ni-cad cond~ioner/last charger kit ....................... ................... $49.95 
CON Matching case set. ........................................... ........ ................... ... $14.95· 

Dr. Ni-cad with case ......... .......... ..... .. 

New low-<:051 microwave Doppler radar kit "clocks" cars. planes, boats, horses, bikes or any 
larfiO movong object Operates at 2.6 GHz with up to 1/4 mile range. LED 
digotal readout displays speed in mites per hour, kilometers per hour or 
feet per second! Earphone outpot allows for listening to actual Doppler 
shift. Uses two 1-lb coffee cans for antenna (not included) end runs on 12 
VDC. Easy to build-all microwave circlitry is PC stripline. ABS plastic 
case with speedy graphics for a pt'Ofessionallook. A very useful end lui~ 
of·fun kit 
SG-7 Complete k~ ..... ..... ..... ... ......... .. ... ............. ............ $99.95 

STEREO PEAK HOLD BARGRAPH 
) bar graph with a peak hold display! Bar graph displays are neat and eye 

speed is their downfall • they just can't capture the peaks. Our k~ is like 
last display to show the signal and a long persistance display to capture 
· go for hundreds of bucks! We offer 3 models: Unear for general use, 
·!U meters, end Log for power displays. Dual· for stereo'- 10 segment 
, osplay for snazzy. eye grabbing display and easily set ranges for 

from voltmeters to audio VU meters to audio power amps to SWR 
..,octions for easy hook-up to most any device. Add our mai:ting case 

111'\it. 

' le systems heard 
Jr set up your own 
Jn system over the 
•rn generation IC is 
quality - equivalent 

,nd mixers! Crystal 
ar sound with a buitt­
Jirect radio hook-up. 
1ach user has a un~ 

.,on. Communicate in 
~ our case set for ..... 

·scramblerkit .... $39.95 
ase set ............ $14.95 
•led 
;e set .............. $79.95 

Relive the radio past with a etystal set 
like your grandfather buitt. 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 antema ideas. Radio for 
free, get ~now before Clinton taxes ~I 
CS-1 Crystal set kL ............. $19.95 

TOUCH-TONE DECODER 

1umbers right off the air, phone or tape. A srnpfe hook-up to any radio 
J line is all that is required to instantly decipher touch·tone phone 
. A 256 dig~ memory stores decoded numbers and keeps its memory 
of power loss. An 8 dig~ LED display allows you to scroll through the 
:amine l'llmbers. To malle it easy to pick out number groups or codes. 

-d between sets of digits that we111 decoded more than 2 seconds apart 
~ual~ crystal controlled decoder is used allowing rapid and reliable 
3rs at up to 20 digits per second! For a professionally finished look. 

t case set. Start cracking those secret codes tomorrow with the Tone 

1bber k~ ............ $99.95 CTG Matching case set. ....... $14.95 
assembled TG-1 and case ......................................... $149.95 

DIGITAL VOICE RECORDER 

ox digital voice storage unit will record your message of up to 20 seconds. 
split up into four 5 second blocks which can be played separately or 
· for longer messages. An LED display shows message location and 
1e for easy operation. Nifty buitt-in interfaces allow simple comection to 
~ for automatic keying when the PTT is initially closed or alter it is 

<OU can even loop your rig's mike through the Chatterbox. For contest or 
J , the CB-1 can drive an external speaker. Includes a buitt~n electret mike . 

• nat finishing touch, add our matching case set. 
Jo 1 Voice recorder kit .................. $59.95 CCB Matching case set .............. $14.95 

Write In 125 on Reader Service Card. 

MANUFACTURING PLANT closed: Dover 
wave solder machine model #515530, 
220VAC, adjustable track, good condi­
tion, $5600. Shuttleworth, Inc. cool down 
conveyor 100VAC, fan bank and all con­
trols, $1700, and more. Call for complete 
list, ISE, ph: 210-350-5555. 

SOLAR KING'S many million dollars of 
solar panels in stock. Solar panels: 12" x 
24", 15V, 6.5W, .SA, $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 running low. New solar material 
coming in all the time. Since 1964. Send 
SASE for Cat'l. BN F, 119 Foster St., 
Peabody, MA 01960, TSOS-532-2323, F508-
532-1040. 

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. 

TUBES, NEW, up to 90% off, SASE, 
Kirby, 298 W. Carmel Dr., Carmel, IN 
46032. 

SOLDERING STATIONS: Weller MCSOOO 
costs $550 new, sell new $250. 
EC2001ESD costs new $329, sell $150. 
EC2000ESD costs $279 new, sell $100/ 
$50/$25. EC2001 $100, turquoise WTCPN, 
WTCPL costs $130 sell $35-$65. HEXA­
GON adj. temp. solder station costs $239, 
sell $45. DESOLDERING STATIONS: 
(vacuum pump built in) UNGAR 4624 
solder/desolder $400 new, Ungar 4024 
$275 new, Ungar 4000 $200 Supertech 
999SD-A solder desolder $250, PACE 
desolder center $250, $300, Ungar 2000 
$175. Chip pullers pak extractor $100, 
Raychem hot air pencil $350, Princess 
heat gun $75, hot tweezers $75. Raychem 
IRSOO costs new $865, sell $150. Ungar 
SMR1000 costs new $10K, sell $4K. Pace 
desolder pencil $65. Weller DS217 desol­
der head new cost $107, sell new $50. 
Weller TC201 pencils $30. Lindstrom cut­
ters $10, thermal strippers $25, $30,$300. 
Restance soldering for $100, $239 UN­
GAR soldering stations for $100, $129 
UNGAR solder station for $50. Also tip, 
wick solder. Ask Jim, 310-815-9090. 

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. 



QUICK·LITETM. ATTENTION AUTOMO· 
TIVE INSTALLERS/SERVICEMEN. Finest 
handheld automotive test light available! 
Checks for voltage, continuity and polari· 
ty (12 to 24 volts neg. ground). Features 
fully automatic operation, self-test 
ground lead, high reliability, pro-quality, 
replaceable parts, guaranteed product! 
$29.95 postpaid, ME residents add 6% 
sales tax. Send LSASE for free brochure. 
MORIN PRODUCTS, 118 Market St., Ft. 
Kent, ME 04743. 207-834-5961. 

FOR SALE: Hammond organ parts, tubes 
keys, ICs, printed circuit boards, service 
manuals. Retiring my 45 year service 
collection. SASE for quotation and avail· 
ability of your needs. Dick Stein, 249 
Spring Creek Road, Northfield, OH 44067. 
216-467-6704. 

TELEPHONE (BUG) TRANSMITTER KIT 
hidden inside a dual modular adaptor. 
Transmits both sides of phone conversa­
tion to any FM radio up to 1/4 mile. 
Crystal clear reception. No soldering 
necessary. Simply snap kit together & 
plug into modular outlet. Uses existing 
phone line for operating power and an­
tenna. $49.95. 404-393-3311 . Electronic 
Specialties, PO Box 467068, Atlanta, GA 
31146. 

40 CHANNEL triggerable logic monitor 
switchable resistance/capacity box vari­
ac 500VA 0-130V 50/60Hz, DP1 digital 
pulser 50MHz, LP1 logic probe 50MHz, 
LM1 logic monitor 50MHz, $300. Plus 
shipping. Digital Matrix, 6335 Garland 
Court, New Port Richey, FL. 34652-2042. 
813-848-1938. 

WEST AMP-SERVO MOTOR CONTROL· 
LEA Model A6511-10ES. 10 available @ 
$50 ea. Call Roger @ GS&E, 716-338· 
7001. VISA/MC. 

WATER.OETECTING 
AV.RM 
~ 

WATER-DETECTING Alarm. If you have a 
basement, you need at least one water 
detector to warn you of sewer backup, 
sump pump malfunction, burst washing 
machine hose, etc. CEO offers the WD· 
60, an assembled water detecting alarm, 
which will produce a loud beeping sound 
whenever it detects the smallest amount 
of water. A 9-volt battery (not included) 
will last two years or longer. If you want 
to make your own alarm, CED also offers 
the WD-100 module and the WD-77 beep­
er to which you only need to add a 9-volt 
battery and a piece of speaker wire. A 
pictorial assembly is provided with the 
module. The price of the WD-60 (assem­
bled unit) is $21 .95 plus $3 S/H and in 
Virginia 4.5% tax. The price of the WD· 
100 (module) is $12.95 and the WD-77 
(beeper) $6.95 plus $2 S/H and in Virginia 
4.5% tax. Satisfaction guaranteed or 
your money back. Send check or money 
order to CED, 4209 Evergreen Lane, An· 
nandale, VA 22003. Phone 703-354-2545. 

MICRO IMAGER Bell & Howell ABR-120, 
includes ABR-100A recorder and ABR· 
100 imprinter. Slight cosmetic damage, 
no manuals. Best offer/or trade. Ken 
Alspaugh, 625 Stemen Rd. NW, Balti­
more, OH 43105. 614-862-6053. 

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

CNC BUILDERS: Stepper motors, ma­
chines, linear rails, several sizes of step­
per motors, some servo motors and misc. 
drivers. Industrial equipment removals. 
Price list. Jim DuBois, 330 State Road 
101, Amherst, NH 03031. 603-673-3645. 

AT&T MICROHMETER NOT TEST SYS· 
TEM, model M-100, 12ft spring cord, 
Bi-position handle, Battery Charger, Cali· 
bration plate, 0.100 & 0.250 in Probe 
cartridges, complete documentation; 
Carrying case w/molded insert; Working, 
as new condition $450 or best offer. 
Psitech Plus, 707-745-4804, FAX 707-747· 
5277. 

MINIATURE TOGGLE switches SPOT 0-
0FF-0 $1, BNC-T adaptor $2, dual shield· 
ed RCA 6 ft. $1.75. BNC panel mount 
$1 .25 ea. Call us about the parts you 
need, access to hundreds of items. 
Quantity prices available. Black Feather 
Electronics. 1-800-526-3710. 

$1,000,000 DISTRIBUTOR Inventory! 28 
pin IC socket .09 ea.;J" cable ties .50 per 
100; 34 cond flat caole $19.95/100'; Buss 
fuse 1% amp Slo Blo .25 ea.; 4PDT Ctr off 
switch $2.90 ea.; 14 Ga 3 cond SJT cable 
.44' assortment of 200 AMP terminals 
$3.95; Receiving tubes, semiconductors, 
connectors & much more. C&H Distribut­
ing, 215 S. George St., York, PA 17403. 
Phone 717-843-7881, FAX 717-843-3875. 

X-BAND WAVEGUIDE, 10.525 Gz, Cop: 
per, for sale, random lengths, with or 
without flanges. Antique portable tube 
tester superior. lnstrumnet Co. model 85, 
for sale. Please call Joe D. @ 510-651· 
2288, Fremont, CA. 

CALLTOLLFREE C&S SALES CALLFORA 
1-800-292-7711 

1-800-445-3201 (Can) EXCELLENCE IN SERVICE FREE CATALOG 

· Educational Kits at Low Prices 
0·15V Power Supply Strobe Light Automatic Siren Christmas Tree 

A low-coat Wfl'/ to aupply vollllge lol F'rod&JCea a brtght tlaah via xenon Can ba UMd with a burglar alarm or • Produoae a dazzling lftact. U. • 
electronic ga...-, etc. K·11 The tlaehlng rate Ia adjuelable. an -..aon gdw. an omanant. 

-~·~ 
K·1 ~ K-13 

LED Robot Blinker 

K-17 
Incl. 

Yap Box Burglar Alarm Whooper Alarm 
Makea lllx exciting eounda; Alarm lor your car, houae, room or 
l.aoer gun c"'-1. 
Slll!n 

C.n ba UMd • a aounder or ann. 

~=horn 000 
WoK whlotle = -= 
~!'~c1~un. :; :::; 

A,..llable =- ..:::: 
aeaembled :::;:: -=-
YAP-10 E 5 
K·22A 

winner with your frlendo. 32 Find new money and old treaoure. 
are arranged In a s• circle. .tarted In thla faaclnating hobby. 

$11.18 ~=~-=----, 

K·25 
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VISA 

SCPI016 
128 Channel 110 Board 

C FREE VO Tester board when you buy SCPI016 
C Directly drive many popular SOlid State Relays. 
C Directly drive sens1t1ve mechanical relays. 
C Control many different types of devices. 
C Monitor wide range of sensors & events. 
C Interface to TTL1 LS, HCT, ALS, ASl FCT, etc ... 
C Blows away penormance of 8255 110 boards. 
C Outputs source & sink more current than 8255s. 
C Powerful yet very inexpensive. Wrth software. 
C 16 Byte wide ports. 8 fn + 8 Out. 1/2 card size. 
C Sustained VO > 500 K Bytes I Second. 
C High noise immunity low load CMOS inputs. 
C With power, ground", read & write strobes. 
C Cards can snare same space via extended 1/0. 
C Machine pin sockets make field repairs a snap. 
C Silk screen~_. solder masked, & gold plated. 
C See SCREvv 1 ERM, TERM RACK, SCRELAY8 

SCREWTERM 
16 Channel Screw Terminal Board 

C Directly interfaces to any port on SCPI016. 
C Supports 8 Input + 8 Output channels. 
C LED Bargraph Displays monitor ini)uts & outputs. 
C Screw terminals for an 1/0, control & power lines. 
C Termination resistors increase noise Immunity. 
C Fuse protected power lines. 
C Screw terminal blocks socketed for quick 
C Minimize your setup time. • 
C Reduce maintenance and repair costs. 
C Saves many hours of building & wire wrapping. 
C Shrouded Gold plated header with ejectors. 
C Boards are Solder Masked & Silk Screened. 
C 1/0, Pwr, Gnd, Cntr1 identified with legends. 
C 3'x3' board with mounting holes & hardware. 

TERM RACK 
128 Channel Termination Board 

C Directly interfaces to SCPI016 
C Supports full set of 8 SCPI016 cables. 
C Supports 128 channels. 64 Input /64 Output. 
C 2 solder pads for ea. signal, control, & pc>wer line 
C Provides simple interface to Solid State Relays. 
C Easy interface to many other devices. 
C Simple interface to wide range of sensors. 
C Saves many hours of building & wire wrapping. 
C Shrouded Gold plated headers with ejectors. 
C Boards are Solder Masked & Silk Screened. 
C t/0, Pwr, Gnd, Cntr1 identified with legends. 
C Large solder pads with plated through holes. 
C Wicfe dual signal traces increase reliability. 
C Plenty of wen spaced mounting holes. 

WIRELESS DOORBELLS: Two for $21. 
Attractive wireless lights, $8. SOFT­
WARE: SATELLITE TRACKING SOFT· 
WARE, SIX DISK SETS, ELECTRONICS 
TEACHER, and SPEAKER software for 
IBM/MAC. Choose. $42 each. Ham radio 
software, TEN DISK SET. IBM/MAC $50. 
Choose 3.5" or 5.25" format. Send check 
or money order payable to: Money Sav­
ers, PO Box 31340, CAPITOL HEIGHTS, 
MD 20731 . 

BAUSCH & LOMB Bench metallograph 
50, 100, 200 & 500 pwr. $395. Hermes 
Mod. ITF-V engravograph with manual 
engrave call letters $650. Aluminum and 
stainless steel aircraft grade, blind rivets, 
assorted sizes, 2251bs $850. GBC Elec­
tronics, Blountville, TN. Ph 615-323-2976. 

COLOR MONITOR Controls concentra­
tion of chemical or color in a flowing 
stream of water. Concentration as low as 
.25PPM. Cratar Instruments, 2304 West 
Broadway, Sedalia, MO 65201. 

FOR SALE: Limited supply of black-and­
white picture tubes. Most are new in the 
box. Some round. Free list. SASE. Mike 
Wesolowski, 117 High St., Herminie, PA 
15637. 
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SCPROBE 
240 Channel Stimulus/Response 

C Ideal to test cables, wire harnesess', PCBs 
""r''""'tri'r<: I C Use for ATE, testing switch matrices & boxes. 

C 240 Output paired with 240 Input channels. 
C Use to stimulate any line 

SCPI016 
Standard 
Commercial 
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 /16 chnls 29.00 

SCRELAY64 64 Relays 495.00 

Cable set 
SCPROBE 

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 
IOTESTER Leds&Switches 29.95 
Shipping & Handling 10.00 
Quantity Discounts Available 

C We send FAX data sheets & love FAX orders. 

Write In 128 on Reader Service Card. 

UNIQUE SOLAR power plug and play 
new packaged items, for ATVs, RTVs, 
campers, cars, boats, car phones etc. Car 
phones, solar powered w/NI-CAD battery, 
etc. Runs anything powered by a car 
cigar lighter $49. Boom box radio solar 
battery, solar panel in frame with hard­
ware & parts powers today's popular 
radio, CD player, or recorder playback 
units, up to 6-cell battery powered, 9V, 4 
watts, $39.95; Marine solar battery char­
ger, keep your boat battery always 
charged. Plug and 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 , T508-532-2323. F508-532· 
1040. 

POWER SUPPLIES Hewlett Packard DC 
Metered Lab supply 6101A , 6203A, 
$100ea. Dual Range 6206B $175 ea w/ 
manual. 6289A $185. POWER DESIGN 
2005A Precision Power Source 0-20V, 
500mA. CV/CC $200., Mod. 2015 0-20V 
1.5A. $300. Mod. TW 4005 40V, 500 rnA­
Dual CV/CC $250. Volume discounts. 
Psitech Plus, 707-745-4804, FAX 707-747-
5277. 

C Then monitoring all other lines for responses. 
C Set port 0 to stimulate any 1 of 240 channels 
c Set port 1 to monitor selected channel. 
C Read port 0 to determine resopnse. 
C Then scan 1 to 240 channels for response. 
C Multiple boards may be used in system. 
C Open collector outputs with 5.1 K pullups. 
C Every output paired with an input channel 
C Uses only 4 ports in PC VO sQace. 
C Full size fuse 8rotected PC/AT form factor card. 
C Gold plated 5 line headers. 48 signal+pwr/gnd. 
C Mach1ne pin sockets make field repairs a snap. 
C Silk screened, solder masked, & gold plated. 

SCRELAY8 
8 Optoisolators + 8 Relays 

C Drive solenoids, valves, relays, & contactors. 
C Monitor external events & power sources. 
C Directlv interface to any port on SCPI016 
C 1500 IJ optically isoatei:lmputs. 
C SPST 10VA 100VDC 70VAC 0.5Amp relays. 
c Sensitive relays minimize power consumption. 
C LED Bargraphs display in11ut & output status. 
C Opto inputs monitor AC/DC 0 .. 32 volt lines. 
C Independent A & B lines on all relays 
C Power on reset leaves relays open on power 
C Fuse protected power lines. 
C Supports use of optional external power supply. 
C VO, Pwr, Gnd, Cntrt identified with legends. 
C 5' x5' board with mounting holes & hardware. 

SCMIDI16 
128 Line MIDI Digital I/O Board 

C Control real world devices from MIDI systems. 
C Tum 64 digital devices on/off as music plays. 
C Accept commands from up to 64 digitaf inputs. 
C FREE VO Tester board when you buy SCMIDIO 
C Accepts MIDI commands from MIDI controllers 
C Programable MIDI Channel number 1 .. 16 
C On board computer converts notes to Outputs 
COn board com__puter converts inputs to Notes 
0 MIDI INIOUTfTHRU on 5 pin DIN connectors. 
C Will drive any SCPI016 accessory 
C Uses same cables as SCPI016 
C Drives SCREWTERM, TERMACK, SCRELAY8 
C Will drive upcomming light dimmer board. 

FOR SALE: IC's MC68HC705C8P $10, 
MC68HC711 D3CFN2 $15, MC68B02P 
$3.50, MAC15A6TRIAC $0.75, MOC3010 
$0.40, 12V 13A switching power supply 
$24.95, BCD thumbwheel switch $2.50. 
We also buy your excess electronic ma­
terial. lntertex, 210-820-3830, FAX 210-
820-3344. 

SELLING NUTONE: Hoods, fans, heaters 
below wholesale. Interested call , 909-788-
6224, Tri-County. Also available in stock, 
Nutone lntercones, Ironing centers, food 
centers, central vacuum fittings, parts 
and access. All parts & service available 
on old Nutone Products. 

CABLE TESTER This instrument checks 
for open or shorts on cables with 1/4" 
jacks or XLR connections. Rugged metal 
chassis and inexpensive. Send cashier's 
check or money order for $29.95, plus $3 
shipping to: IC Electronics, 11 Windsong 
Way, Nitro, WV, 25143. 

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. 

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. 

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. 

STATIC SHIELD BAGS. 3M #2100. 
10"x12". Package of 100, $20. Carton of 
1,000, $175 postpaid. TURCOTRONIX, 
1000 E. 14th, Suite 429A, Plano, TX 75074. 

HEAT SHRINK Tubing. Most sizes & 
colors. Will cut: 4ft. for $1 up to 1/2", 1/2" 
and up $2 for 4ft. Cheaper "buy" the roll. 
Also avail. with sealant. Dealers invited. 
Call for avail. & quote. $1 for list, SASE. 
Kemner Enterprises, 17 Lightcap Rd., 
Pottstown, PA 19464. 610-495-5367. 

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. 

CLOSEOUT ITEMS from BNF: Wind 
speed indicator kit $5, $13/3; Tesla coil kit 
$19, $55/3; Fan/motor speed control $3, 
$10/4; 2%'' ID 1 Vz" D. Solder pot $3, 
$13/3; Voice/sound activated switch mo­
du. $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 contro l 
$1/2, 12/$5; Mallory sonalert SC628 $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 M-M w/push-on connectors $1, $5/ 
6; Sony push-on mat'g Xformer 75-300 
$1/2, $5/12; right angle F connector 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, T508-532-2323, F508-532-
1040. 

SOLAR-POWERED FAN HAT. Baseball 
type hat with solar powered fan. Great for 
sports fans, golfers, etc. Available in red 
or blue. $19 plus $2.00 shipping. CA 
residents add 7.75% sales tax. Visa/MC/ 
Disc/Amex OK. H.T. Orr Computer Sup­
plies, 249 Juanita Way, Placentia, CA 
92670. 714-528-9822, 1-800-377-2023, FAX 
714-993-6216. 



CABLE TV EQUIPMENT 
We carry a complete line of 

all major brands and accessories 
BELOW WHOLESALE PRICES • QUANTITY DISCOUNTS 
30 DAY MONEYBACK GUARANTEE • 1 YR. WARRANTY 

YEARS OF CUSTOMER SATISFACTION 
C & C ELECTRONICS 
CALL NOW 1-800-995-1749 

lmmed. Delivery from Giant Stock/ Sorry No FL Sales. 

Write In 30 on Reader 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. 

24V @ 25A SWITCHING POWER SUP· 
PLY, fan cooled, full cover, small size 
2.50x5.00x12.00, RFE. Modei.ES-101 by 
Unipower@ $40 ea or 10 for $35 ea. Call 
Roger@ GSE, 716·338-7001. Visa, MC, or 
COD. 

CARBIDE DRILLS! 10 of one size: $4, 50 
of one size: $15, add $3.25 S&H. Check/ 
MO only. Sizes avail: .033, .035, .036, .037, 
.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. 

CHILLER-RECIRCULATING LOOP, made 
by Filtrine. New! 3,500 BTU/hr, ambient 
temp 90°F, discharge temp 68°F. $400. 
Truck shipment. Call Roger @ General 
Science & Engineering, 716-338-7001. 
Visa or MC. 

COMPUTER CONTROLLED WOOD CAR· 
VER $4,500 (Due to typographical error, 
price was previously advertised as $500.) 
3HP Router, very sturdy. Draw in like 
Corel Draw (*.pit), carve on machine. Ray, 
503-543-6670. ' 

MINIATURE TRANSCEIVER: 300MHz for 
home, security, hobbies, automotive 
alarm and many other remote controlled 
projects. Also transmit and receive 1200 
baud data. TRX-300 one channel $29.95, 
two channel $32.95, and four channel 
$36.95 for transmitter and receiver pair. 
Send check or money order + $5.00 S/H 
to: DB Electronics, 3811 South "F" 
Street, Oxnard, CA 93033. For more infor­
mation, send a SASE or call805-483-3767. 

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

RADAR GUNS: MPH Industries, model 
K-55 displays your speed & target speed. 
Comes w/case & instructions. Only $250, 
1-800-539-2859. 

TUBES $2.49, 1000 types. Also surplus 
components. SASE brings list. DNF, 6690 
7 Mile Rd., South Lyon, Ml 48178. 

FOR SALE: Poor mans spectrum analyz­
er all assembled. Works great! $290 UHF 
regency repeaters $200. 913-625-7141. 

ASSEMBLY EQUIPMENT for sale. Amis­
tar Cl-1000 CNC IC Insertion machine, 
Metron model 16 circuit board comparat­
or. Burgmaster Model OB Turret Drilling 
& tapping, Benchmaster 4 ton punch 
press. Call Henry, 908-689-0110. 

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. 

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. 

RUBIDIUM OSCILLATORS. Baii/Efratom 
M-1 00, (1OM Hz). Excellent frequency 
standard. $500 each plus shipping. Call 
317·864·0478 or 317-864-0634. 

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. 

Your choice has got to be ... 
M. F". M. c CJMMUNICATICJNS. 

for. .. 
CELLULAR 

PROGRAMMING KITS 
All Kits are Supplied with 

Cables and Software, unless indicated. 

! ! ! Nl~l\1 11 llf) J) (J (~'I,S ill) I) I~ I) ! ! ! 
(Look for the "*"to find them.) 

"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. 

NEC. P200, 201,300,301. $149. 
NEC. P400, 600, 601, 100, 120, TT180, 181. $399. 

*NEC. *P7. $499. 
*MITSUBISHI DIAMONDTEL. 20x, 22x, *99x. $499. 

PANASONIC. HH 700, 900, EBH40. $249. 
PANASONIC. HH 600, HP600. $149. 

MOTOROLA (software). 9122 & above (AMPS G2). $149. 
MOTOROLA (software). 9122 & above (MPC). $49. 

CHECKSUM Calculator. suitable for Panasonic, Tandy, 
RadioShack, Mitsubishi and Nokia Models. only $99. 

Call Us Now on ... 011-44-1-88-333-0060 
M.F".M. COMMUNICATIONS. 

57 Addison Road, Caterham. CR3-5LU. UK. 
Prices do not include shipping. 

"For Information Purposes Only" 

Write In 143 on Reeder Service Card. 

The Most Comprehensive IC Reference ever Publishe-d 
1 00,000 IC 's of EVERY K;nd from Every Hanuf 
Specifications, Datasht>t>ts, Cross Rt>fl'rl'nces and 
A lternatt> Sources. This 9 Pound 3 Volume Set ;s 
It's Uke a Thomas Registe-r for IC's. Perfect for 
Service, Designers, Distributors & Experimenters. 
Finally .... It's affordable! DON"T HISS IT! Also ask 
about CD"s & EEM's, CALL NOW Sam to 10pm 7 Days! 

51·6 826 1808 ext 6300 
Write In 128 on Reader Service Card. May 1995 111 



Conducted by 
Anthony Charlton 

elcome! This issue we take a 
"' look at laser surveillence 

and how this is accom-
plished. We've ~en getting some 
inquiries tn this area, and thougHt it 
would be a good idea to outlay the prin­
~iples involved. Although we won't be 
b4;ilding a:working circuit because of 
the possible legal and certainly moral 
issues inVQ/ved, we'll give you enough 
information so thq,t you can proceed 
with the project fj~;you ltke on your own. 

H i-tech surveillence can involve several meth­
ods. You can hide an RF transmitter in the 

telephone which may parasite off its current 
source, or "bug" a room with a discrete transmit­
ter containing its own battery supply. However, 
both of these methods can be detected by a "bug 
sniffer" - a device that will indicate that an RF 
transmission is taking place when the bug oper­
ates. 

Modem electronics can also indicate the fre­
quency band the transmission is taking place on, 
the intensity of the signal (which would give away 
the maximum radius of whoever's listening), and 
the type of modulation being used (which would 
indicate the sophistication of the listener's equip­
ment and hence give a clue as to his level of pro­
fessionality). A simple RF field strength meter can 
be used with a directional antenna to locate the 
bug. And then the game's all over for the eaves-

J 

dropper. 
When you get REALLY hi-tech like say, gov­

ernments spying on each other, then the laser is 
the way to go. Although it can be detected - the 
one described here is based on a He-Ne laser and 
would stick out like a fire siren - there are laser 
frequencies that aren't so easy to detect like 
infrared, which can be seen only with a ceo 
camera or image intensifier (nightvision). 

For experimental purposes, you can use a 
hidden transmitter such as the Lazerwave system 
described in LEdec93, along with a sensitive mike 
pick-up & amp described in L.Efeb94. But one of 
the most interesting methods to do survellience is 
by bouncing the laser beam off the window glass 
from the area in question, and be able to decode 
the voice data from the glass and listen to it. 
Amazing! 

Properties of Glass 

This method of survellience isn't new; the 
Oct. '87 issue of Radio-Electronics (renamed 
Electronics Now several years back), described a 
working circuit to experiment with the technique. 
The way laser survellience works is basically this: 
Glass isn't a totally solid material. It can be consid­
ered a flowing solid, if you think of it in a long 
enough time frame. I have read somewhere that 
glass used in ancient cathedrals is actually mea­
sureably thicker at the bottom due to the force of 
gravity acting upon it over time. The consensus is 
that it's not a result of the fabrication technique of 
the day either. There is little doubt that glass is 
semi-flexible when you consider the nature of glass 

wool insulation, or the way 
glass can be bent, even at 
room temperature, when it is 
drawn out by a glassblower to 
a fine diameter. 

The slightly flexible nature 
of glass (and certainly plastic, 

I 
b (AM r.pl i1h.r 

as well) window panes, plus 
the short wavelength and high­
ly bright concentration of the 
laser enables one to use an 
amplitude modulation tech­
nique to gather vocal informa­
tion from persons within a 

® 
Wind.ow 

Figure 2 I 
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/ 
building whose windows are 
constructed from glass or plas­
tic. 

Note Figure 1 The incom-
ing sound wave on the right 
hand of the sketch shows the 
sound in a room. Of course, it 
will consist of many different 
frequencies and amplitudes 
simultaneously; the clean, sin-
gle-frequency, single-amplitude 
wave is shown just for clarity of 
illustration of the concept. As 
the wave passes to the glass, it 
will vibrate it slightly, but cer­
tainly at a lesser displacement 
than it will air. 

Figure 1 

This is analogous to how the hearing sense 
works. In life-forms that can hear, stimulation 
occurs within the organ that is called an "ear," 
although different life-forms can have rather exotic 
ears; a primary example I can think of is the later­
al line that runs down the length of a fish's body, 
and enables it to respond to hydraulic variations in 
water pressure. 

In the case of humans, the mechanism which 
responds to the variations in air pressure are tiny 
nerve fibers deep within the recesses of the inner 
ear, the ear itself being a sort of concentration 
device shaped in such a way so that sound waves 
are funneled to these sensitive nerves whereupon, 
the sound is transmitted along nerve fibers, and 
your brain decodes the sound into whatever pat­
tern it has been trained to recognize and interpret. 
For instance, the snap of a twig to an ancient cul­
ture may predict the attack of an animal; the sput­
tering of an engine in our culture may preclude 
the failure of an automotive ignition system just as 
we are trying to pass a tandam-truck on a super­
highway; the tone of voice of our spouse or boss 
may signal an impending disagreement. 

Lasers are a fine way to recover information 
from glass or plastic windows, because they oper­
ate at so much higher frequencies than the vibra­
tions the human ear can DIRECTLY perceive. 
The recovery process is INDIRECT, that is, you 
can't "hear" what the beam will say directly by 
your senses without the intermediate step of elec­
tronic demodulation and amplification circuits. But 
the laser beam, being of very short wavelength, 
can use the aforementioned AM technique to 
recover the information. 

Why? Because the vibration of the window 
(or as a matter of fact, even a mirror or picture 
inside the area under survellience) will vibrate the 
glass object a millionth of an inch (or more) and in 
doing so, the beam will be displaced by a small 



"' 
" Figure 3 
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light 
survellience occurs if you are 
using an INTERFEROMET­
RIC technique, where a refer­
ence beam is mixed with a 
reflected beam via the use of 
a BEAMSPUTTER, and the 
two beams are thus re-com­
bined as shown in Figure 2 
The laser beam enters at A), 
and is split into two parts. 
One goes to B), the front (or 
first, as it's also called) sur­
face mirror. The other por­
tion goes to C), the window 
we want to listen to. The 
return bounce from the mir­
ror and the window are com­
bined by the beamsplitter, 
producing interference and 

Laser Helpline 

+ --+ 

+ --+ 

z.ero, if 
I ~o d.('\r-<~ 

A Reader-To-Reader 
Interactive Forum 

This is a free service to the readers of The Laser 
Experimenter who wish to get in touch with one 

l another by whichever medium they mutually prefer. To 
! place your "free ad" (no commercial products, please), 
l send your abstract and communication protocol to: The 
I Laser Experimenter, Laser Helpline, P.O. Box 74, 
:'Cornwall Bridge, cr 06754. . 
l ? ,:i:>• - ''-·-·-·-·-·-·-·-·-·,...·-·-·-·:.._·-·-·-·-

Byron Goldburg is seeking an inexpensive laser­
operated method to measure the presence of flaws as 
they may develop in plastic and aluminum-sheet home­
made high-voltage, variable capacitors. The object is to 
identify arc tracking across the plates, which predicates 

amount, which results in an AM modulation of 
the beam, or a variation of intensity, that may be 
decoded into audio. Although, in most cases it 
isn't practical to do so, the most sensitive type of 

proceeds to D) a phototransistor/amplifier combi­
nation which ultimately results in the sound we 
wish to hear at the speaker or headphones. Note 
the light will travel in both directions from the 

1 
failure, and such failures occur after a certain time due 

: to the stress of high voltage and the ozone generated . 
: by same on the plastic. Oil immersion techniques evi­
: dently won't work due to the 40 or so KVAC involved, 
: plus the need for electrical .Isolation from the operator 
: ~nd the complex seals that would. be required. Anyone 
: with ideas in this area are invited to COntact Byron at 
! the Laser Experimenter's P.O. Box, for mutual 

.------------------------, beamsplitter to the mirror to the glass pane, 
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LASER NEWS 'AND DEVELOPMENTS 
Laser Hardens Teeth Against cavities 

Destructive bacteria in the mouth are responsible for the 
nemesis of all teeth - qivities, The mechanism whereby 
they do their damag~ :~ .. ~ s~eting adds during the diges­
~ion process of t:onwrt(ns sugar to energy for bacterial sus· 
tainment and replicatiorl. 'The teeth are composed largely of 
calcium, which dissolv~ ~ the prc,>longed effect of the 
acids, and thus.leads fo cavities. That's why dentists warn us 
Incessantly to avoid sugary snacks between meals and to 
brush after meals, to remove the "fertilizer" - sugar - that 
results in the growth of these destructive bacteria. 
· Lasers promise a way in our future to harden teeth 

against bacterial attack by fusing the enamel at high temper­
atures and very short pulse durations to form a much 
stronger defense against bacterial acids. The technique would 
pot damage the intetior 9f .~ tQOth, where its pulp and ··· 
nerves are located. Ch!lVer1tional hygiene and repair meth· 
ods are quite effective against cavities, in concert with regu· 
1ar fluoride treatments. But wouldn't it be nice to semi-per­
manently bid farewell to the dentist? 

The University of Rochester and Eastman Dental Center 

and may be reflected several times on its way 
to the phototransistor. 

The physical displacement of the glass as it 
vibrates will shift the lightwave according to 
the distance of displacement. Let's figure it 
out. One nanometer is 3.937 { -8} inches, 
and the 632.8 nM wavelength of a helium­
neon laser means one wavelength is 632.8 * 
3.937 {-8} or 2.4913 {-5} or roughly 25 
millionths of an inch. One does not need to 
get a full wavelength of displacement to 
extract a useful signal; just a fraction of a 

: exchanges of knowledge and information. 
L--------------------------------------------~ 

wavelength that is enough to produce a variable 
brightness at the receiver is adequate to extract 
useful information. 

Figure 3 shows the interferometric effect of 
two laser beams being combined. If they are in 
prefect co-incidence, as shown in the top diagram, 
the amplitude of the emergent beam is re-inforced. 
If they are out-of-phase by perfect opposition of 

100-.~ .... 

PCX. 

- - -

- - -
Figure 5 

have tested a technique on extracted teeth that involves fus­
ing the enamel using a carbon dioxide (C02) infrared pulsed 
laser operating at 9.3 or 9.6 micrometers (one micrometer= 
1,000 nanometers) that is absorbed by the tooth's enamel. 
Most C02 lasers operate at 10.6 micrometers, so this one 
had to be tuned to a higher frequency to be effective. 
Roughly 25 pulses, that are each 100 microseconds long, 
are used in the tests to heat the tooth's enamel up to 1,000 
degrees in a split second. That burst of energy is absorbed 
by the surface of the enamel coating, the treated layer 
amounting to about a thickness equal to 1/5 of the width of 
a human hair. Despite this brief treatment, it is reported that 
the enamel is 70 to 85 percent more resistant to acids. 

The two scientists leading this project are John 
Featherstone, chair of the Department of Oral Sciences at 
Eastman. He is a chemist and expert on tooth decay. The 
other scientist is Wolf Seka, who is a laser expert at the 
University of Rochester's Laboratory for Laser Optics and 
Associate Professor at the Institute of Optics. Both believe 
that the heat-treating effect will. last for many years, but we 
will have to wait until more studies are completed before this 
technique is available at the dentist's office. 

Source: Lasers and Optronlcs 

si.;~~AcJ c .. blc. 
"to ~p 

wave polarity, the emergent beam is 
negated to the point of non-existence. 
One might correctly imagine that the orig­
inal beams would have to be aligned per­
fectly in order to produce either extreme 
effect. 

Real-Life Operating Conditions 

The condition of the window's case­
ment, the size of the window, whether the 
glass is not annealed or annealed (called 
"break-resistant"), the thickness of the 
glass, and whether the glass is the 
"Thermopane™" type - a glass made of 
two panes cemented together with an air­
space in between to lower transmission of 
temperature differentials - will all affect 
the performance of the system. The stabil­
ity of your mounting of both the laser and 
the receiver is important, especially if you 
are trying the experiment with the inter­
ferometric technique. 

Beam enhancement and attenuation 
needs are both the likely result of real-life 

Nuts & Volts Magazine/May 1995 113 



~NPJ.~• optical ~ts •. c~ts for 1aser power 
II4$C!PPJI~, $t~er,inotorir. ~~· v;;¥ + 

..... f.lectlonk:L Mouser Is 0 first daes hobbyist w 

and lndu$try ~of a very WkJe· range of new elecbotdc 
parts, equipment. and supplies. Free catalog. Call (800) 346.. 
68,73 for c:;atalog and location of facility rwMeSt yoU. . 

AJnlcloQ ~•odllta. P.O. Box 956, Torrance, CA 
90508. Ph: (310) 763-577(); FAX; (310) 763.2250. 
~.and experimenter supplier of ferrite materials in 
many shape$ ~ sizes. . '"'• 

DJs1-Kay ~ 701 Brooks Avenue South • .. 
P.O. Box 617. Thief River falls. MN 5670l..o677; Ph: (800) 
344-4539, FAX: (218) 681 .. 3380. Free catafo9. Top quality 
new~~ $1.lpJ))l& 

........ ~ BuUet1n Boud S..v~. A free 
5dentiftC BuJJetm Board that c:ontams. among other foplcs. 
M-~. Georgia area code. Patamet .. : 9600 w 
bld~ liSt. J\c:cessable 24 hours a day by caDing {404) 466 
~- ··" . · .....,... It.........,., P.O. Box 122, 17 Canal 
S1teet. Bristol, PA 19007: Ph: (215) 788-5583, fAX: (215) 
788-9577. Free catalog. An ~t experimenter SOt.Ute fOr 
quality mechanical. optical, electronle, and elec::tromechan 
sut]:llus. 

AJlegro Electlonic s,.tem.. 3 Mine M;®ntain Road, 
Dti:IVJer NV. Comwall Bridge, CT 06754. Mall order supplier 
of He-Ne laser systems, experimenter-level laser communica-­
tiQn & data acquisition kits; plans~ speciaUzed fJQ\Jipment & 
har'ci-'to-find electronic parts. Catalog $1.00. 

intellectual hobby or whatever (and 
who doesn't like James Bond, eh?), 
rent the movie "Sneakers." It's all 
about a close-knit, humorous bunch of 
characters who have some really fasci­
nating hi-tech gadgets and make a liv­
ing spying on other people. You are 
bound to enjoy it, even if you wish no 
hands-on activity in this area! 

How do I get back issues of 
The Laser Experimenter? 

Geo-MonltOJ', 65 Washington Street #400, Santa Clara, 
CA 95050; Ph: (4QS) 7~9-671;0, -FAX: (408) 249-3780. 
Publishes a technieal newsletter about earth science. and may 
~ USeful to, those<intere$ted in using ~ t9 r«Qrd seismic 
activity. ·· .~, 

ViJdng Office Proclucts. Quality office products of all 
kinds at a discount. Usted here because of the value to the 
experimenter wanting to organize his or her laboratory. 
Vtking features free catalogs and unsurpassed delivery 
promptness. Call (800) 421-1222 or FAX to (800} SNAPFAX 
((800) 762-7329) for free catalQQ. Accepts prepaid, net 30 
and credit card orders. Free delivery of orders CYVer $25.00 
l'.ltld ~.UPS pick-up of items that haw problems or you 
arm 't satisfied with. 

A common question I get is 
whether I have back issues available of 
The Laser Experimenter. I don't supply 
these, because it would mean keeping 
them in inventory, hiring a person to 
do the mailing, etc. But back issues are 
available from Nuts & Volts at 430 
Princeland Court, Corona, CA 91719 
for $5.00 each postpaid. You can get 
issues back to Dec. '91, and this col· 
umn began in June '93 (this being the 
24th installment). Another question I 
get is whether I can photocopy the col­
umn of interest. This I've done for 
most of you, but it's very difficult since 
the format of this magazine is in over· 
size paper, and one has to take the 
magazines to a copy shop with a high­
end copier AND who keeps the correct 
oversize paper in stock. Not too easy 
to find one! 

Eclmuncl ~tlf!c; p;,.npany. 101 East Gloucester 
Pike,,.Barrington. NJ 00807•1380; Ph: (609) 573-6250, 

· FAX: (609} 573-6295. free catalog. SUpplier o(jl wide van. 
ety ~·· edueatW~ s&ntific equipment tncluding lasers 
and an extremely l::Onlpreheosive line of optics. 

DyQaArt Design$, 3535 Stillmeadow Lane, Lancaster, 
CA 93536-6624; Ph: (805) 9434746, FAX: (805) 943--
3176. Desk-top fabrication equipmt>Jlt for printed circUit 
boards; toner-transfer paper for easy hobbyist &. OEM proto­
type do-it-yourself PC board making. 

I would like to thank Dusty 
Sandmeyer and John Scholl for their 
generosity in allowing me to use their 
machines. But I'm afraid I'll have to 
weasel out of this copying practice 
from now on due to time constraints. 
But I will be happy to provide, FREE 
of charge, a printed Index that contains 
a brief description of every column 
back to the beginning of this series, if 

,~ l.atlet·~ ~0, Box 2187, Bridgeview, 
60455;'Ph; (108)@9595, FAX; (708) 43()..9280. Free 

IK~t~. ~··~i~.~~&~>~~t~ i~ 
~AP,. .. 1n systen.~$;· F ;y "' ,.. ... 

Be sure and mention Nuts & Volts when you contact t~ 
above suppliers so your request goes to the right deportment. 

conditions. So is the ambient light level of the 
time of day. Figure 4 shows a generic polariza­
tion-based brightness attenuation setup, used 
where the returned beam is too bright for the 
detector to handle, resulting in a condition called 
"Swamping." By rotating the polarizers relative to 
each other and to the polarization vector of the 
beam, you have control of the beam intensity 
ranging from the level emerging from the polariz· 
ers after absorption when they are exactly aligned, 
to an almost 100% attenuation when the polariz­
ers are rotated 90 degrees relative to each other. 

At the opposite end of the scale, it may be 
necessary to enhance the brightness of the beam 
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in order to get a workable signal. Figure 5 shows 
a simple device designed to do just that. A lens is 
depicted which concentrates the reflected beam 
on the phototransistor detector. Two telescoping 
sections of tubing are used in order to enable 
focusing of the signal. This allows one to quickly 
assess audio quality, and adjust it to the needs of 
the amplifier, by varying the pickup lens-to-detec­
tor distance of this simple adjustable optical sys­
tem. 

A Substitute for Eavesdropping 

One method that is excellent for demonstrat­
ing AM modulation of a laser beam is to obtain a 
lightweight mirror and glue it on a ceramic piezo­
electric transducer. Sound is then fed into the 
transducer from a suitable source such as a tape 
player or radio with an external headphone jack. 
The modulations are impressed upon the beam, 
and will appear in a suitable receiver. Such a 
receiver could be the LAD optical amplifier pre­
sented in LEsep93. The combination works quite 
well. If you are in need of the LAD schematic and 
a PC board pattern, I'll be happy to provide them 
free of charge if you write me at The Laser 
Experimenter's P.O. Box listed elsewhere in this 
column. 

By the way, if you are into espionage as a 

you write our Laser P. 0 . Box here in 
Cornwall, cr. A very positive point is, it's quite 
possible you'll enjoy the interesting articles 
appearing in unread issues of N&V, which you'd 
miss if just this column alone was photocopied. 

And, as usual, sometimes I can locate and 
provide or lend material from the reference library 
for your favorite area of interest as long as lent 
material is returned, and you pay the postage 
charges! 

Until the next installment of The Laser 
Experimenter . . . NV 

CLOSING QUOTE: 
Closing Quote: "Science is a first­

rate piece of furniture for a person's 
upper chamber if he has common 
sense on the ground floor." 
-Alfred Lord Tennyson (1809-1892) 

A nthony Charlton Is an active electronics and scit>Jlce 
t..it"do-it-yourself' project designer, does ~ustom R & 
D, and writes technk:al articles. Previous worl< experi~ 
ences include design of hardware & software for micro­
processor-based process control systems and electronic 
design. H~ 'hobbies include laser$, gardening, target 
shooting, arid model rocketry. 



iii fij fi •I i 1310 ~rf~~ iji~ite 4 New Low Price! 
ELECTRONics Eugene, Oregon 97402 $59 • 00 

DTMF Decoder The TDD-8X features a large 8-digit LED 
o c:=::J AAIOo display and decodes all 16 DTMF digits. The 
i'i" I TDD-SX l uu ... 104 character memory is viewed, without loss 

0 []
rnlrllll,l[]r:;{ ... of data, by scrolling either left or right. 
I BBBL!E I B Although a computer is not required, the 

0 !ll 0 !ll. 0 serial ASCII output allows for automatic 
logging of decoded number groups. ToneLog TM, our IBM/Compatible 
logging software, is included with each TDD-8X at no additional charge. 

TDD-IX Assembled & Tested PCB$ 59.00 PI1K-1 Plastic Mounting Kit $15.00 
CfiB-1 Audio & Computer Cables 20.00 PS-12 12VDC AC Power Adaptor 10.00 
Now, catalogs are also available via the Internet. Write to motron.info@emerald.com 

Visa, MasterCard, American Express, Discover and Government Purchase Orders accepted. 
--. COD on Cash or Money Order basis only. [±] -

VISA l .• ~ • Minimum Government Purchase Order: $99. n ~ • 

- S/H: $6 USA/Canada; $15 Foreign COD: $5. 'v-
lnfo: (503) 687-2118 Orders: (800) 338-9058 Fax: (503) 687-2492 

I #160 MISC. ELECTRONICS FOR SALE cont. 

SERVO AMP made by EG&G. SA 
± SOVDC output , new @ $1SO ea. 6 
available. Call Roger @ GS&E, 716-338-
7001. Visa, MC, COD. 

UNIQUE RS-232 products. Free informa­
tion. Robotic Electronics, Inc ., 4387 
Swamp Rd. Suite 263, Doylestown, PA 
18901. 21S-230-8S99. 

TUBES, NEW, unused. Send self· 
addressed, stamped envelope for list. 
Fala Electronics, Box 1376-3, Milwaukee, 
WI 53201 . 

PROGRAMMABLE SUPPLIES. Low cost 
three channel PC programmable power 
supplies for product testing. Models 
available for SV/12V @ SA. Programma­
ble from 4.2S-S.75 and 10.00-14.00 volts. 
Available board level or enclosed with 
meters. Custom voltages available. Call 
Diamond Mountain Engineering, 510-487-
9530. 

VHF PORTABLES; GE/MPI 2-watt, 1-
advanced Videotech S-watt w/accys, 3-
GE/PE-PY S-watt w/accys, 1-Wilson S­
watt w/accys & xtra charger, others. Call 
Mike, 802-748-2612. 

FLEXIBLE BREADBOARD JUMPERS Use 
our GOLD machined crimp pins with your 
#22 stranded wire and make jumpers that 
surpass solid wire jumpers. Pins: 10/$1, 
S0/$4.50, 100/$8, 1000/$60. SASE Sample 
and lnstr. EAH, 233S2 W. Spring Harbor 
Rd., Siloam Springs, AR 72761. 

VISIT THE surplus store by the Jersey 
Shore. Tech Systems, 1309 Hwy 71, Bel­
mar, NJ 07719. 908-280-0007. 

ULTRA ISOLATOR TRANSFORMER, 2.5 
KW, Xentek, New! 120/240 output, 100/ 
120/200/220/240 input. 3 pes. available. 
Roger @ General Science & Engineering, 
716-338-7001. Visa or MC. 

WANT TO Buy: ICs, military & aircraft 
relays, diodes, transistors, electronic test 
equipment & most components. Hoffy 
Electronic Ent., 818-718-1165, FAX 818-
341-5506. 

IRFD9120 DIP HexFET -100V/IA D­
Channel $1.SO, MJE8S01 NPN Power 
800V/2.SA $2.SO, Valor DC-DC SV to 12V 
PM 9006 $10. GreenLux, 415-753-02S1. 

PC FABRICATION Equipment for sale. 
Colight DMVL exposure unit 1000 watt, 
Execellon UniDrill#1230, Quad drilling 
unit, Air routers, Air beveler. Call Henry, 
908-689-0110. 

87C51 $9, Max630 $1, Inductor for 
Max630 $1, IRF640 200V/18A N-FET $2, 
21MB floptical disks $5, 2V/2.5SAH gel 
battery $2, AA Nicad $1.25. GreenLux, 
41S-7S3-0251. 

WANTED: GRM 21/ARC58. Russell Ott, 
9050 Briarclift Rd., Indianapolis , IN 
462S6-2206. 317-849-S866. 

ELECTRONICS, MISC. and test. Send 
SASE for listing. Ellicott Electronics, 
1155 Ellicott Hwy, Calhan, CO 80808. 

KINGSLEY WIRE stamp machines, digi­
tal pressure, gauges, Setra 370 IFR 401 L, 
402AP, 600A, RD300, 120043, etc. Auto 
pilot test equip. Jet, JT-1, FC110, Buy, 
sell, trade. 813-S7S-0138 P/F. 

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

WANTED: BUY & SELL all types of 
electron tubes. Harold Bramstedt, 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, S13-777-
0800, 513-779-3931 (voice). 

UNITEK WELDERS wanted for cash. Par­
allel heads and power supplies. Call 
608-643-5434, FAX: 608-643-4439. 

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. . 

DO YOU have aluminum anodizing know­
ledge, experience, or equipment? Will 
trade your small set-up or info for my 
cash or toolmakers services. Call Philip, 
408-244-0728. 

AVIONICS MAINT. manuals. Collins, 
King, Narco, Cessna, RCA, etc. Collins 
Proline Red Band, any condition, any 
type, control heads, King, Collins, Ga­
bles, Sperry, Radar, any. 813-S7S-0138 
P/F. 

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: AVIONICS test equipment. 
IFR 1200Y3, 401 L, 7SOB, 600A. Also Col­
lins, King, Microline, Proline, Silver, Gold 
Crown Ground Power Units, Fox Carts. 
Avionics Plus, 28000 Airport Rd., Box 
A17, Hanger 97, Punta Gorda, FL 33982. 
813-S75-0138 P/F. 

Get the latest 
technology in cable 
converters and 
de scramblers ~=:~1 

• 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 

FedEx Economy Two-Doy5
M service M-St1 

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

1 ·800·841·783 

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

Write In 129 on Reader Service Card. 

The Key to Added Profits 
are Printer Trays 

For All Popular HP & Canon • Princers 

Write In 130 on Reader Service Card. 

• SX Envelope . ..... .... $19 

• SX Legal, Letter, A-4 ... $39 

• LX Lower Cassette 
(liP , IIIP , ctc.) •••••••••• $99 

• 3si/ 4si Legal ..... .. . $69 

• HP 4 Legal ......... $49 

Add-On America Corporation 

CALL NOW!! 
800-576-2349 
Fax (410) 987-3258 ~ 

Products 
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ELECTRONICS EXCHANGE ST. LOUIS 
the only surplus electronics store in the 
St. Louis area. We buy anything in elec­
tronics that's a bargain . Call or FAX, 
314-426-4848. 24 hours, 7 days. 

WANTED IN2169,A IN2170,A and/or 
IN2171 ,A Zeners. State quantity and price 
to: S. Johnsen Ents., RR 1 Box 295B, 
Reelsville, IN 46171 or call, 317-672-8483. 

WANTED DOLCH madel ALP44 active 
logic probes (and possibly other 4850A 
compatible accessories) 708-358-3275. 

ROBOTS WANTED: Dead or Alive, Whole 
or Parts, Heathkit, Androbot, RB5X, Ar­
tec, Omnibots, Rhino, Hero 2000, Etc. 
Will pay cash. Please call 810-777-5900 or 
write to, Robert Doerr, 22407 Bayview 
Drive, St. Clair Shores, Ml 48081. 

WANTED: OLD, new, used, Western Elec­
tric, RCA, Telefunken, GE, Jan, Mcintosh, 
Marantz, Dyna, Fisher, JBL, EV, Tannoy, 
Jensen, EMT, Thorens, Fairchild, Altec, 
Westrex: TUBES, speakers, amps, etc. 
Maury Corb, 713-728-4343, FAX 713-723-
1301. 

PINBALL MACHINES wanted. Broken, 
parts, assemblies, PCBs, in any condi­
tion. Leave message with callback num­
ber. 818-513-0546. 

WANTED: EARLY Audio equipment, am­
plifiers, pre-amps, tuners, audio tubes, 
ect. George Schwarz, 18504 Arrowhead, 
Cleveland, OH 44119, 216-486-6489. 

TUBES WANTED Cash for new. 6L6GC, 
5881, 6V6, 7027, 6550, 6CA7, EL-34, 7591. 
Alex, 610-767-9097. 

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. 

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, 
610-767-9097. 

ASSET SALES, INC. 
Used Technology Clearance Center 

101 S.W. 41st Street • Renton, WA 98055 
(206) 251-6653 • Fax (206) 251-6960 

NOW OPEN 
of our 

Sunnyvale, California Retail Store 
Located at 

1190 Kern Avenue (in the WeirdStuff Electronics center) 

Power Supplies: 
Power Designs 

TW5005 Dual 0-50Vdc, o-.5A 

$149. 
PD4050 0-40Vdc, 0-.5A 

$99. 

RF Directional 
Wattmeters 

"As-New" 
Struthers Model1219-D 
son, Frequency Range: 2MHz to 
lGHz, Uses plug-in elements (3 
included) 2-30MHz in ranges 

0-SOW, 0-lOOW, 0-SOOW, 0-IKW; 
25-250MHz in ranges 0-lOW, 

0-SOW, 0-lOOW, 0-SOOW; 
200MHz-1GHz in ranges 0-lOW, 

0-SOW, 0-lOOW, O::SOOW; 
VSWR ~ 1.08:1; Transit Case; Type 

N Connectors 
$199. 

Mon.-Sat. 
9:30A.M.-6P.M. 

Order Desk Hours: 
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75508 Graphics Plotter 
Serial/Parallel Interfaces $299. 

7475A Color Plotter 
Serial Interface $149. 

7550A Graphics Plotter 
GPIBIAS-232 Interfaces $199. 

Looking for Test Equip11U!nt 
Manuals? 

Call: Manuals Plus 
Tel= 206-531-8031 
Fax: 206-536-1121 

Visa • MasterCard 

(206)251·6653 

73 -II Digital Mulitmeter 
10A Range w/Test Leads $65. 

75 Digtial Mulitmeter 
300ma & 1 OA wiT est Leads $79. 

214 Oscilloscope 
Battery Operated•Storage $695. 

314 Oscilloscope 
Battery Operated•Storage $695. 

CDM250 Digital Multimeter 
4.5 Digits $225. 

CMC250 Frequency Counter 
1.3GHz 1 Oppm $350. 

CMC251 Frequency Counter 
1.3GHz 1 ppm $400. 

Limited quantities available. All items 
subject to stock on hand. Ask about 

warranty details. Shipping and 
Handling will be added to all orders. 

CA, WA, OH Residents add Sales Tax. 

Write In 131 on Reader Service Card. 

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. 

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: TUBES. I pay cash or trade 
for all types of transmitting or special 
purpose tubes. Mike Forman, 1472 
MacArthur Blvd., Oakland, CA 94602. 
51 0-530-8840. 

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. 

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

WANTED MFM Hard drives: Maxtor 
XT1 085, XT1140, XT2190, Seagate ST 125, 
ST 138, ST 251, ST 1110, Toshiba 
MK134FA, NEC D3142. Call 714-542-1037 
or FAX 714-835-1575. 

WANTED: LATE MODEL TEST EQUIP­
MENT (Tektronix, HP, Fluke). Especially: 
Tek SG 505/2, Tek S-6, Tek 2465AIB. Also, 
we buy test equipment service manuals 
and catalogs. Pepper Systems: 214-353-
0257; 214-902-9511 FAX. 

WANTED R1913 PMT tubes new or sur­
plus from Hamamatsu. Wanted Hama­
matsu photomultipliers and microchan­
nel plate tubes. Wanted design engineer 
familiar with FIFO IDT72245 to upgrade 
to IDT72265. Fax info to 408-384-2704 or 
call 408-384-6780. 

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. 

HP 85 series computer info., parts, 
ROMs, service ROM, drawers, also print 
heads, needed by apprentice program 
free school. 929 Marion Highland Park, IL 
60035. Robert Oakes Jordan, 708-432-
7999. FAX 708-432-8999. 

WANTED: UNIDEN & Johnson radios. 
800Mg only. 1-800-779-1905. 

WANTED: LOOKING for new/used TV 
"tuner subber." Fax or voice message, 
904-673-0286. 

WANTED: IC chip, 30-pin, LA-7231 Sanyo, 
VCR-Model VHR-1900, Garrick-5000 Ber­
nard N., Crystal, MN 55429 or Tel: 612-
535-1909, leave message on machine. 



NEED FOR Geiger counter 1-1886 G-M 
tube (vic + green) and 5799 diode. Please 
call/write: Steve Gillilano, 4581 Fair­
ground Rd., Selina, OH 45822. 

LOOKING FOR 3:1 interstage audio 
transformers (5-15 watt); GL-211 tubes 
(VT-4C), 211 sockets and 811 tubes (new) 
w/sockets. Send prices, name, address & 
day phone to Fred Fabishak, 226 Addison 
Ave., Elmhurst, IL 60126. 

WANTED: HP printers & plotters, all 
Mfg's coaxial & waveguide hardware, AC 
& DC variable power supplies, standards, 
high voltage meters/dividers, Hypot tes­
ters, DSOs, large screen display. Call 
908-681-6500 of FAX 908-681-9309. Atlan­
tic Coast Instruments, PO Box 1747, 
Wall, NJ 07719. 

WANTED: ELECTRONICS book or books 
explaining what commonly available test 
instruments to use and how they are 
used (including scopes) for troubleshoot­
ing basic electronic circuits. M. Fisher, 
310 N. Mine, Lebanon, PA 17042. 

USED ELECTRONICS wanted; TVs, ster­
eo equipment, CD players, speakers, 
VCRs, tape decks, amplifiers, converter 
boxes, decoders. Prefer working, take 
non if real cheap. Buy quantity at right 
price. Von Neubauer, 1121 W. Sandusky, 
Bellefontaine, OH 43311-1029. 513-599-
2997. 

TEKTRONIX 570 curve tracers and man­
uals. Prefer operating units, but will 
consider non-operational "parts cars." 
Contact: Pearl, 2528 19th. SW, Calgary, 
Alberta, Canada T2T 4X3. Ph 403-244-
4434, FAX 403-244-9026. 

WANTED: SONY EV-C8U 8mm video cas­
sette recorder. Must be in excellent con­
dition. Prefer unit with all accessories. 
Les Adams, 312-648-3662 days, or 708-
364-1482 evenings. 

EDUCATION 
180 

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. 

AMERICAN INSTiliJTE FOR COMPUTER 
SCIENCES helps you increase your earn­
ing and career potential by earning a 
college degree through home study. Ac­
cedited B.S. and M.S. degrees in Comput­
er Science, plus ADA, C + +, Windows, 
and CareerPath training in computer pro­
gramming. Employer reimbursement, 
military and work tuition reductions may 
apply. 1-800-767-AICS or 205-323-6191 for 
a free catalog. 

HUBBLE TELESCOPE Photographs 
(GIFS) with accompanying NASA Texts. 
GALAXIES in the YOUNG UNIVERSE 
Series, $9.99 + $2 shipping. Entire public 
Hubble Series available. SPACEPICS, 
POB 75711, Oklahoma City, OK 73147. 

NEW VIDEO. A Technician's Guide to: 
Printer Maintenance Cleaning and Troub· 
leshootlng 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. 

LEARN MICROWAVE OVEN REPAIR! 
Plus: VCR KNOW-HOW State-of-the-art 
videotapes by internationally published 
electronics expert J. Carlton Gallawa. 
Complete course. Guaranteed logical, 
practical, realistic, specific. FREE bro­
chure. Call MICROTECH, 1-800-700-UFIX. 

FCC LICENSED TECHNICIANS earn 
more $$$$$. Electronics home study. 
Fast, Inexpensive. Free details. COM­
MAND, D-225, Box 2824, San Francisco, 
CA 94126-2824. 

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

ESP, BIOELECTRICITY, microwave hear­
ing introduction comprehensive booklist 
$1. Research Associates, PO Box 3583, 
Boynton Beach, FL 33424-3583. 

COLLEGE LECTURES on VCR tapes. 
Topics include electronics, computers 
and communications. Send for course 
list. OCS, PO Box 292, Fort Mill, SC 
29715-1832. 

FCC COMMERCIAL License RadioTele­
phone RadioTelegraph. Fastest easy 
homestudy manuals. Audio, Video, PC 
disks, Q&A pool. "Career Guide." Guar­
anteed to pass. Free details, WPT Publl· 
cations, 800-800-7588. 

125 WAYS to multiply and divide num­
bers. Make electronic calculations readi· 
ly. Solving electrical problems becomes 
quicker and more interesting a must. 
"Practamatics & Arithmagic" $12.50 PP. 
Mazal Electronics, 81 Market Sq., New­
ington, CT 06111. 

ELECTRONIC ENGINEERING. 8 volumes 
complete. $109.95. No prior knowledge 
required. Free brochure. Banner Technl· 
cal Books, D-21203 Grant Ave., Rockford, 
IL 61103. 

LEARN PC Assembly Language. Disk $5, 
Book $15. ZIPFAST, Box 12238, Lexing­
ton, KY 40581·2238. 

30 pc. TAMPER-PROOF SECURITY r-------------• 
BIT SET Sl6.95 ~gatB I 8~~-!o~~~s:~::!~G 

Drive bits with hollowed ti_ps designed for r I I closed circuit camera/monitor wmf?~~==3' 
those security screws often found in I system for yoor home or WJE . 

computers and other modem ~uipment. ELECTRONICS INC business, bot those cost big bocks! Well, once again, 
This set includes 9 different sizes ofTorx 8123PAGE BLvo· sr. LOUIS, Mo63130 I GateNaY comes to the rescue! We've got a 9" dd state 
bits (TT-7 thru TT -40), 4 sizes of square (314)427-6116 1 video monitor with black and white camera and 10' 
drive bits (SO thru S3), 7 different sizes of 9222 CHESAPEAKE DR. ·SAN DIEGO, cA 921:d! !ntercon~ing cable. Runs on 115 VPC.. Tiler~ is. a 
hex bits Bfrom 5/64 to 1/4), as well as flat (619)279-6802 microphone In the camera for one-way audio monltonll!l. 
and phi ips bits, a socket holder, a 114" 2525 FEDERAL BLvo. ·DENVER, coeo211 300 tt with twisted 3-pairwire. D 

and yoo can make cable runs up to 

adapter, and a magnetic tipped handle to (303)458-6444 Rec:Jiires 6 ~ctor round 
accornodate all the bits in llie set. Handle MAIL ORDERS CALL TOLL-FREE telephone cable and RJ·12 mockJ!ar 
also has a storage compartment for pocket 1-600-669-6810 plugs. Why so cheap? The surplus 

use, and the complete set comes 10 a FAX ORDERS (314)427-3147 • ~ marlcet is an amazing place! We 
sturdy plastic storage case. Ideal for the ELECTRON/CALLY SPEAKING 000 

-; hook 'em up, make sure they get a 
be h lbo GA1i."""W."'rSGOTITI ' picturefromthecameratothe 

:======n=c=o=r=t=oo==x=. ====~-----"'_ ... _____ __, monitor,(that's ~ality control!) and sell them to yoo at 
such-a-deal prices. Great for ATVers, business 

monitoring, and !-spy surveillence. The CCD Camera Cookbook $29.95 
With the help of this informative book by Richard Berry, John Munger and Veikko Kanto, 
you can build a powerful CCD camera at home with a minimum of special equipment & 
skills! The authors take you on a detailed journey through the innerworkings of low light 

CCD imaging. Chapters include Introduction to CCD Cameras, How a CCD Camera 
Works (in all its gory detail!), Building the Camera Interface, Building the Camera Head, 
Building the Coolant System (they even talk about our beloved peltier junctions I) The 

book includes a diskette and has a sizable chapter on Using the Camera Software. The 
book ultimately turns you on to using CCDs in amateur astronomy, photographing images 

in space! A fascinating book to read and a challenging group of projects to build! 
THE FINE PAINT: PAKES SUBJECT TO CHANGE WITHOUT NOTICE • GATEWAY IS NOT RESPONSIBlE FOA PAINTING EMOAS • 
tNISTEACAAD, VISA IV'jD DISCOVER ACCEPTED • YES, WE'LL TAKE YCllll CHECK - SOAAY, NO C.O.D.s • $1 0 MEACHfl>IDISE 

MINWI..M ON MAIL OADERS • SU'PLY a SOW: ITEMS IS LIMITED • PAICES 00 NOT INCWDE SHIPPING • IPS GA()UIID 
SHIPPING/HANDLING WITHIN THE CONTINENTAL U.S. (ITEMS AEQUtAING ADDITIONAl AMClOJ,ITS AAE NOTED) ... $4.25 FOA THE 
FIAST IT€1.1, $0.50 FOA EACH ADDITIONAL ITEM. RESTOCKING Cf'ffiGE tNW 9E ASSESSED ON AElU'INED ITEMS. The people 

approx. dimensions : camera 2-1/2" x 4-1/4" x 8" 
monitor 8-1/2' x 8-1/2' x 9-3/8" 

(*mailorder customers please include $1 5.00 per system 
or extra camera or monitor for shipping & handlinll) 

VIDEO SYSTEM• $125.00 
includes camera, lens, 9" video monitor, 1 0' cable, 1· 

way paging. System operates on 115 VPC.. Includes a 
2-way switching option so yoo can add an extra camera. 

VIDEO SYSTEM Ill- $1 50.00 
(same as above, bot monitor features a 4-way switching 

option so yoo can add upto 3 additional cameras ) 
ullo SOJ words can't hurt them ne-got hit In the head with a dlcHonoryl ADDmONAL CAMERA• $100.00 

NOT-SO-BIG I BIC SOLAR PANEL* -~ ADDmONALMONITOR" s75.oo I $Jb.co lfS4 II (forusewithabovesystems) SOLARPANELII I .. _____________ .. 

$14 95 A whoppiNG 1' X J ' X J/16", • ii . ••• Tkis TkiN filM Gl.\ss soi.\R Jlo'NEI 
Asmallerverslonofthe !•=..:•••:< ::•:: ••·•• puTSOUT AitdTy 12-14vo1Ts 
popula Big Sola Ponel, 1 •· ··•· . · 0 700.750 MA 
this 12"X6"X3/16" thin ~ (H4A). IMAGiNETkisMA 
film gloss sola pone! Is pov.u supply loa youR 
Ideal for experimenters, !w.dltdd oa oTitER pROjECT 
small applications, and REQUiRiNG 12 VOC. 
consetVatlve budgets! 

21 Vnolood, 
12V 12SmA with load. I •big solar ponel mollorder customers 

please Include s 15.00 to a:N« 
shlppinghlondllng on this Item. 

V'":"'J. ultra low-pronte camera with pinhole lensl 
~ $175.00 

PINHOLE ·that -. you can conceal this- behind 
almo&t anything and you only -d a hoi. tM siH ol a pin lot It to 
-...·through! Fa the super-spy In oil of us, here's the latest In little 
CCO cameros. It Is about 1/li!" thick and about one squae Inch (!Ike 

those little crackers that ae good for youl) It con be hoUsed In almost 
anything d.le to It's small size. Aequlres 12 VDC and a little Imagina­
tion. This camera Is a tiny 1.3"x1.3"x 0.6", reotures a pinhole lense, a 
0.4 lux 113 ceo sensa, 380 lines of resolution, and electronic shutter 
time of111 00,000 sec. Whether you're spying on yo..x mother-In-law 

a navigating your AC ca. this Is the ultimate In mlnlob.Jre surveillance. 

127 THERMOCOUPLES PELTIER JUNCTIONS Sliver-of-light ~ 
The peltiar junctlo11 11 a tolid-dlte tharmovoltalc 4evica. Current applied to the device will Miniature Miniature Bull76 
produce heat 011 o .. 1lde of the device and a cold 1urfaca 011 the other 1ide. Water 

0 
10 for $7.50 

•lue4 til the aurfue will freeze er !tell 4eP.en41ns til ••larlty tf •••11•4 A tiny 611ver of l>r!eht- lleht-,ldeal for model train 
trtltas•· ld11l for applic1tio111 from 3-12 VDC -- t~ab a ~attery ud let your bullkr6. doll hOU6e enthU61a6t6, RC plane 

l•aglaatioa ru1 wild I DOCUMENTATIOH INCLUDEDIII hobl1ylaw, etG. Orielnally deaien&:l tc 11acklleht-
SIItll Peltlet Junetle1 $20.00 (lpproxh•ately l.t7'1x1.17'1x.1211! wriat- watchea. Featurea wire leada, no ooc1cet 
Lars• Peltlet J....... $29.SO (approxlllatelr 1.S611x1.S6 11x.1S 1

) needed. ~ulrea1.5 VDC. Appmdmate bull161ze: 
0 .05'3" dlalneUr; 0.14~'hlgh. 

/ ~Jv.lnfloa..Nd Tailing Motion Det.ctor m St7.so ~\ lr(?f ) (I) ~ MW LASER MODULE I 
"Stoy out of that refrlgerota 1", "Watch yo..x step• ... The possibilities ore ~ mW f $~ ~ .00 

mind-boggling with this talking motion detecta. You speak Into It to 1 SEB 1 
recad yo..x· message (upta 12 seconds long), tum the unit on, and MiNi ~ MW visiblE lAsER ModulE 
Instantly yo..x voice (a yo..x mother-In-lows) reminds anyone In the 1 WAVE~rlt 6 '0" 680 NM. 1 

vicinity that you were cpectlng them. Message con be changed with the Hlp of a "4' X 1/2' COMplai UNiT leAs A builr .. iN powER supply 
switch. Uses 4 AA batteries (not Included), or on external """',...source (built-In jock). I O ANd AN AdjUST~ culMiNATiNG lENs. AAA I 

.--- pERATES ON ' vo~t:o OC ~ pAiR ot M OR 
fWly be used Independently (80 db output) a with on amplified speaker to blast yo.x 1 MTIERIES WOR <tREAT) 1 

'-. messogethroughoutthehouse. f'Wrax4"x3-11li!'"x1-112". L WARNING: AVOIDDIR CTEfECONTACT .J 

controlling the world with your PC .•• 
Here's a useful book that tells you how to connect your personal computer to the real world and make it do useful work like 
controlling stepping motors, monitoring fluid levels, or switching appliances on and off. No PC modifiCation necessary for these 
projects either - every circuit in this book connects directly to the parallel printer port of your PC I Also included are a circuit 
diagram and listings for control software written in Pascal, C, and BASIC. AND (this is the good part) the accompanying disk 
contains full source code In all languages plus compiled (.EXE) files- (that means no typing ... yeah!) Whether you want to 
generate audio tones and speech, drive high power loads and OC relays, or convert DTMF tones to binary values, this books is 
a great source for information, projects, and ideas. There are also 9 appendices (thafs plural for appendix - that hunk of helpful 
info that didn't frt into any one chapter of the book!) They cover such topics as expanding the parallel port for 24 bit 110, 
bidirectional printer port use, and using your PC's game 'port for input. Controlling The World with Your PC is $29.95 
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lEW PRDDU~TS 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 
1040 Hamilton Court 

Menlo Park, CA 94025 
415-325-6691 • FAX 415-325-6693 

D•~-:ital Stura~-:c (hcillu,cupc 
l·ur "1169.')=' '!'! '! 

And much, much more! 
0-Scope I turns PC-A Ts into DSO, spectrum 

analyzer, frequency counter, DVM. DC-50 KHz 

J '_ • · 

Spectrum 

For Orders a nd Inquiries Call : 1-800-980-9806 
For Technica l Assis ta nce: 1-713-777-040 1 

Allison Technology Corporation 
8343 Carvel, Houston, TX 77036 

FAX and BBS 1-713-777-4746 

FOSS WAREHOUSE DIS CENTER 
289 Schenck St.. North Tonawanda, NY 14120 

1-800473.0506 7 16-694-6400 1-800-488.0525 FAX 

MAGNAVOX COMPUTER 
Used - f rom bankruptcy stock 

• 386 SX-1 6 1NTEL • 42MEGHDD 
• 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 

COMPATIBLE INSTALLED 
• 3 EXPANSION SLOTS 

SPECIAL 
PRICE 

$175.00 
CGllfor special memory prices. 

\!i!1illliT LID lJID1 
??e~ 

*Circuit Boards 
*Memory New & Used 

* EProm New & Used 

SINACO ELECTRONIC 
Call Frank: 

Tel. 818-705-1880 
Fax:818-705-1881 

111 -., 1995/Nuta • ~ Magaatne 

3.6 VDC ... . 900 MA ..... 2 .215 
12 VDC . ... 100 MA ..... 1.10 
12 VDC .... 500 MA ..... 1 .715 
12 VDC ., .. 800 MA ..... 2 .10 
14 VAC . . . . 500 MA ..... 1.715 
16 VAC ... . 1.25 A .... _2 .915 
Min I 000/type - - Call for other types 

SIJili•J .. IJS 'rllllDIUlS 
PO Box 276, 

Alburg, Vt. 05440 
Tel: 514-739-9328 
Fax: 514-345-8303 

WANTED 
SIMMS 

256x9 
512x36 

1x9 
4x9 

DRAM 
1x36 
2x36 

1x1 256x4 

BEST PRICES PAID 
CALL OR FAX NOW! 
ADD-ON America Corp. 

(800) 576-2349 
FAX (41 0)·987·3258 

ROMMASTER/1 ROMMASTER/4 

B~ 
~c~ro 

MJE16106 ...................... ........ 75 
MTH35N15, T0218 ...... .. ...... 2.25 

(Replaced by MTW35N15, T0247) 

MC6B705U3CS rtb. MMBF170LT1A 
4049BF(Toshsmd) SG1526JIBB3 
UC7905ACT NB2077A 
2114" sq., 12 vdcfan MC74F240PC 
2SD1978ann-o DM74ALS245AN 
AT28C256-20DI SN74F20DWR 
AT28C256-25LW883 74HC4066D 
D8751 H rfb. COP8782CMC 
KC012S. 65mHZosc. MC6845L 
MC68HC11A1FNrfb. MCt463R 
SN75174DWR P6KE12CA 
UA7Bl05ACDR 40 mHZOsclllator 

This Is only a Smattering, fax your needs 
We Buy Manufacturers Excess Electronics 

Hou111 8:00AM through 6:00PM M-F CST 
Phone (214) 343-2170, FAX 1854 

4 SOCKET 32 PIN PROGRAMMER 40 PIN UNIVEIISAI. PROGRA~ FOR 
E(EPROMS GALS, FlASH, E(E)EPROMS, PEELS 

$26 
MICRO.COfCTROlUIIS, A'l, EPLD 

$119 9 ANDIIANYOTHERDMW $249. 

''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 C ABLE BROKERS 
(2'19) 935-4'128 

Robot ExplorerM 
The Robot Explorer"' newsletter Is your 

guide to the world of Intelligent mobile 
robots. Each of the 8 yearly Issues Is 
packed with robot explorations: from 
Antarctica, to the depths of volcanoes. to 
desktop mechanical creatures. 

Build the newest robot kits, review the 
latest books, and receive expert guidance 
from master robot crafters. 

Whether you're a professional robot 
designer, researcher. educator. hobbyist, 
or simply love to read about robots, 
Robot Explorer contains the In-depth arti­
cles you need to keep up to date with the 
quickly evolving world of Intelligent 
machines. Eight Issues for $14.95. 

Call Now! 
MC/Visa 1 {800)GO-ROBOT 1(800)467-8268 

POB 458. Pe1erborough NH 03458 603.924.6079 
$14.95 Nonh America $29.95 World-Wide 

For IBM PC and 
compatibles 

BOARDMAKER 
Entry Level - Only $95 
Easy to use 
Dot matrix, laser, plotter 
Gerber & NC drill output 

Advanced - $395 
Accepts netlists 
Design rule checking 

Board Capture - $395 
Full feature schematic 
capture 

Board Router - $200 
Gridless autorouter 

Free Demo 

fAlHIO 
a:OMATION 

7840 ANGEL RIDGE ROAD 
ATHENS, OHIO 45701 

(614) 592-1810 

Visa & MssterC.rd Accept~ 

SPY ON THE EARTH 
See live on 

your PC 
what 

satellites in 
orbit see 

Capture live breatlltaking 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 

• $25 MINIMUM ORDER 

• WE PURCHASE EXCESS INVENTORY 

USA: 800--8 LIGHTS • Local: 714-452~00 
FAX (24 Hours): 800·255-3141 

: ••••• 7SUNM~ - ..... -------· -------LIGHTING INC 
1 Whatney, Irvine, CA 92718-2806 

P.O. Box 50370. Irvine, CA 92619-0370 



PnPBWE 
For Hlg, Precision 

Professional PCB Layouts 
1. LoserPrint 
L Iron-On 
J . P .. I-011 
4. Etch 

PnP WET 
Eosy Hobby 

Quality PCB"s 

1. LoserPrlnt 
! . Iron-On 
J. Sook-Off wl Wotar I 
4. Etch 

Tronsfers Laser Printer 

1 00 Blue/Wet (No Mix) 
Semple Pack 5 Shts Blue + 5 Shts Wet $20 I VISAIMC/PO/CK/MO $4 S&H -- 2nd Day Mall 

I Tcchnlks Inc. P.O. Box 463 Ringoes Nl 08551 
I (908)788·8249 I l 00% Money Bock Guoronteei·Oeoler Inquir ies Invited 

FREE 
SAMPLE COPY.j}!. ~~ 

ANTIQUE RADIO CLASSIFIED 
Antique Radio's Leading 

Monthly Magazine 
Articles- Classifieds- Ads for Parts & 
Services. Also: Ham Equip.- Books­
Telegraph- 40's, SO's & 60's Radios­
Early TV- Auction Reports & more .•• 
1-Year: $34.95 ($51.95 by 1st Class) 

6-Month Trial - $17.95. Foreign - Write. 
lilllliPl A.R.C., P.O. Box 802-G16 [.) 
l!iiiW Carlisle, MA 01741 

Call: 508-371-0512 Fax: 508-371-7129 

Convert RS-232 to RS-485 
or TTL/CMOS for Only 549.00 

r-w... .. .. 
..... ~oee. ... .. 
I MllGA-IIPS. hdl ................... :n---­o-. •i~ !II Jo-por ............ ..,., .... 
~Lf.B 
~ 

COMMUNICATIONS CONVERTER 
• FULL SCHEMATIC AND DOCUMENTATION 
• FULL FAMILY OF MODULAR DESIGNS 
• RS-485/RS-422 REMOTE 110 MODULE KITS 
• NETWORK SOFTWARE AND SOURCE CODE 
• AUTOMATIC OR RTS UNITS AVAILABLE 
• RJ-11/12 CONNECTORS OR TERMINAL STRIP 
• TURN YOUR PC INTO A DISTRIBUTED DATA 

ACQUISITION AND CONTROL SYSTEM 

U.l~. S-'IITII 
(513) 874-4796 

4311 TYLERSVILLE RO • HAMILTON OHIO 45011 
fAX 1513)874 1236 

PROM devices ore the natural solution for low cost 
Iogie applications requiring lots of product terms. 

PROMATIC is on HDL compiler for PROM devices which 
uses o familiar logic description syntax. Output 
options include popular binary and HEX formats. 

ONLY $39 
SPECIAL ECONOMIES 

3 MARGIT STREET 
WILMINGTON. DE 19810 

Orders by moil or BBS ot (302) 47~-50':'<; 

CCTV SPECIALS 
P1n11onic CHINON , 
WV·BP114 • 1/3"CCO Camera CX-060 • 1/3' PC Board Camer ' 

• 7001ne~ 

• ALSO AVAI..ABLE­
Pinhole Board Cameru 

DETECTION rrom 1220 • Vkloo t.totion 
DYNAMICS L-o_.,_..,_o"-'_s_w~<_h.,._...J 

4700 Loyola Lane, Sui1e 119 Aus1in, Texas78723 
(512) 345-8401 • FAX 926-0940 

CCTV CATALOG $5.00- REFUND WIPURCHASE 

PAGERS 
PROGRAMMED! 

We can offer you 1 or 51 to work 
on your existing number. 

Write, fax, or call us for free flyer. 
We offer fast , friendly service and the 
most affordable prices in the industry. 

We also buy and sell 
pagers of all types. 

SOFTWARE CITY 
9501 N. Rodney Parham Suite 120 

little Rock, AR 72207 
Fax/Msg (501) 223-94o6 

VISA • M/C • DISCOVER 

~~~¥xf!i!f~E ¢ ~m~ ~ 
Value of Your Oscilloscope! 

D SuperProbeTM 
Oscilloscope 
Triggering Devices 
• Complex triggering 

for digital circuits 
• Easy to use 
• Simplifies circuit debugging 
• Works with any oscilloscope 
• Models start at only $125 
PROGRAMMABLE 

DESIGNS fil(jf 
INC. /t=:2 

SPST 
SPOT 
SPOT/ 

IIQII.Off.f.tOI.I 
SPOT/ 

ON-OfF-ON 
DPOT 
DI'OT/ 

()N.()ff.()N 
DPOT/ 

IIQII.Off-MOM 

5131 6A/1 25V 
5132 6A/125V 
5129 6A/125V 

'JM£/JV 
5134 6A/125V 

'JM£/JV 
5133 6A/125V 
5135 6A/125V 

'JN25i1l 
5130 6A/125V 

'JN25i1l 
BlockP1ulic BocD Fol /oixNe SWithls 200'$1.00 

s-
s-
s--- .n .67 
s-- .n .67 - .91 .&! -- .91 .82 -

SUB-MINIATURE TOGGLE SWITCHES 118' Dla. -

PROFESSIONAL 
10 HOUR RECORDER 
Built like a BATTLESHIP 

• Special Nuts & Volts 
price $149 

• BUILT-IN voice 
activation add $25 

• Specifically engineered 
for long play recording 

•12, 14, and 16 hour 
versions available 

COOs OK. California residents add tax. 
Sorry, no credit cards 

(All they 'da" is increase the prices ... ) 

FREE 32 page 
special equipment catalog! 

VIKING INTERNATIONAL 
SIN:E 1971 

150 Executive Pillk Blvd. ~ 
San Fnrncisco, CA 94134 
Phone: (415) 468-2066 
Fu: (415) 468-2067 

Computer 
Maniac 
We will custom build 

complete PC systems with 
color monitor, from $549 all 
the way to high end Quad 

Pentium CPU graphics 
workstations and file servers. 

E-Mail us for our over 500 component 
catalog at: maniac@hooked.net or 

check out our home page: 
http://www.hooked.net/users/maniac 

230 Skyline Plaza, Daly City, CA 94015 
(415) 992-4855 voice; (415)992-6443 fax 

EPROMS L~: 50c 
27C256 
27C512 
2732A 
27128 
2764 
2716 
27C512-90 

8748 27C010 
8749 27C020 
8741 27C040 
8742 27C1024 
8744 STATIC RAM 
8751 6264 2016 
8759 62256 6116 

Flash EPROM5, CPUs, UARTs, PROMs & much more ... 

MEMORY 
FOR ALL PCs & LASER PRINTERS 

SIMM & SIP MODULE, D-RAMS 
1 MEGX9 1 X36 & 32 44256 
4MEGX9 2X36 & 32 1 MEGX1 
256X9 4X36 & 32 41256 

--;~ 

BREADBOARDS 
Set of th r ee s ize s, 8x11 , 3320 
points - 6x8, 1660 points - 3x8, 830 
points. Solid-steel back plate . Lots 
of binder posts. Assembled. $59.95 
each set. For each order placed, we 
will include FREE , one 3 .5 ", 12 
VDC cooling fan . Add $4.50 S&H. 
Illinois residents add 8.25% tax. 

Check, Money Order, 
Visa/Mastercard. No COOs. 

1·800·111·117 & 
M.O.O. Corporation 

809 West Estes Ave. 
Schaumburg, IL 60193 

TRUE TAMPER-PROOF 

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 
Receive Information via FAX return: A) Have your fax 
number ready, B) Dia/1-800-547-4636. C) Request 
Extension II from above. 

COMPLETE INDEX EXTENSION 300 

DEXIS Corporation 
(612) 944-7670 FAX (612) 942-9712 

9749 Hamilton Road 

,:IIIII"~~Ed-elnl IMINI5I5~ ........ ., 

• Universal Brand 

• The Best Cartridge for 
Tape Backup 

• U.S. Made Quality 

In lots 
of 10 sa7oea 

1-800-603-1008 
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As Seen On "Good Mornmg Amenca" 

EASILY DISARM 
MOST AUTO ALARMS 

in less than 1 0 minutes with the 

Alarm Dominator Jr! 

..,. Portable, remote device needs no 
access to auto. 

..,. Easy to use, just flip a switch 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 with 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., Suite132 

Miami, Fl33186 
(305) 271-2737 

Write In 134 on Reader Service Card. 

Learn 
MICROCONTROLLERS 
EMBEDDED SYSTEMS 
and PROGRAMMING 
with the New AES-1 0 
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 10 program the 
LCD, keypad, digital and analog l/Os . The entire board 
is software reconfigurable for your applications. 
Everything you need, nothing extra required. 

80C32 Computer/Microcontroller board w1th: 

• 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 banery 
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-aoo-730-3232 

970 We-1 171h Slrccl. Sanla 

Free Info Pack 
M/C Visa 

714 - 550-8094 
Fax 714-550-994 1 

I #180 EDUCATION 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. 
520-428-4073. VISA/MG. 

BUSINESS OPPORTUNITIES 
190 

DRIVE A NEW MOTOR HOME FREE, 
ANYWHERE IN THE US! For information 
just ask us. 1-800-294-3228 FAX/VOICE 
and mention "HOW TO". 

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

$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. 

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. 

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. 

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. 

WANTED: AGENTS who want to make 
money brokering long distance service at 
GREAT COMMISSIONS. Call 1-800-294-
3228 FAX/VOICE and mention "AGENT." 

50 REASONS NOT TO PATENT. Make 
money instead. $10. VISA/MG. ELECTRO· 
MAN, Box 24474, New Orleans, LA 70184. 
504-482-3017. 

MAKE MONEY WITH YOUR PC. Free 
"Home Business Package" tells how. 
Get yours today! Data Mate PC, Box 
2811-P, Lake Ronkonkoma, NY 11779. 

TRADE: CARIBBEAN vacations or real 
estate, or 1/2 acre in San Jacinto County 
Texas for photo voltaic or alternative 
energy system, computer equipment, soil 
test equipment, or consumer electronic 
equipment. 310-473-6896 ask for John. 

I AM making over $600 per week selling a 
simple one-page information report on 
gold value in circuit chips for $35 each. 
Cost only 5~ to print. Want to do the 
same? Call 24 hr. message, 603-645-4767. 

MAKE MONEY WITH YOUR PC. Free 
"Home Business Package" tells how. 
Get yours today! Data Mate PC, Box 
2811-P, Lake Ronkonkoma, NY 11779. 

When Was The Last Time You Bebopped To The Boolean Boogie??? 
I 

A long time, we bet. But HighT ext has the remedy! 

Bebop to the Boolean Boogie 
An Unconventional Guide to Electronics Fundamentals, Components, 
and Processes 
by Clive (Max) Maxfield 

This is the damnedest book on electronics you've ever seen! 
It's a thorough A to Z guide to contemporary electronics laced 
with the author's sometimes bizarre sense of humor. You'll 
find useful, real-world information about finite state machines, 
multichip modules, circuit board design, integrated circuit fab­
rication, and logic family interfacing techniques along with a 
recipe for terrific seafood gumbo and tips on the best times 
of day to eat smoked fish. Pete Waddell of Printed Circuit 
Design magazine says, ''This is a dangerous book .... not 
only do you stand a chance of learning something from 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, TIL, 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. Includes hundreds of applications circuits 
on its 8.5x11" pages. Don't buy another IC without buying 
this book first! Only $19.95. 

AND DON'T FORGET THESE OTHER GREAT BOOKS .... 

CONTROLLING THE WORLD WITH YOUR PC by Paul Bergsman shows how to 
control stepper and servo motors, monitor fluid levels, switch appliances on and 
off, and do other neat things using circuits connected to the parallel port of IBM­
compatible PCs. Includes schematics, operational theory, construction hints, and 
control software source code in BASIC, Pascal, and C for each circuit. Accompa­
nying HD disk includes all source code plus compiled .EXE files. A lot of cool stuff 
for just $29.95! 

THE FORREST MIMS ENGINEER'S NOTEBOOK by Forrest Mims (who else?) is 
the latest edition of his classic guide to IC applications. Includes pin-outs, logic 
tables, specs, and plenty of applications circuits. What?!?! You don't have a copy 
yet??? Grossly underpriced at $14.95. 

VIDEO DEMYSTIFIED by Keith Jack. Interested in multimedia, video games, or 
other applications using video on a PC? If so, you need this book! Covers every­
thing from the basics of NTSC to color space conversion and MPEG compression. 
"This 435 page book more than lives up to the promise of its title," said 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! 

liit;~hTaxt 
p u b I i c a I i o n s i n c . 

P.O. Box 1489, Solana Beach, CA 92075 
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THE CASE AGAINST PATENTS. Thor­
oughly tested and proven alternatives 
that work in the real world, $28.50. SYN· 
ERGETICS PRESS, Box 809-N, Thatcher, 
AZ 85552. 520-428-4073. Visa/MG. 

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. 

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. 

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. 

TAIWAN ADDRESSES. Deal directly and 
save. 486-66-DX with CPU motherboards 
$130, Memory 1x3:60 $4, 3.5 or 5% DRs 
$13, over 290 addresses $20. No mini­
mum and much more. G.R. Stringer, PO 
Box 30563, Houston, TX 77249-0563. 

WANTED: COMPANIES or individuals 
who don't believe there are cheaper long 
distance rates and alternative services. 
Let us surprize you. Free details 1-800· 
294-3228 FAX/VOICE. Mention LD ser­
vice. Agents also needed. Great commis­
sions. 

100 BILLION dollar long-distance tele­
communications industry. Build your 
own profitable business. Excellent in­
come potential. No capital required. no 
experience necessary. Free information. 
1·800-397-5202, PIN# 5949, ext. 10. 

MEMBER OF 

EXPERIENCED ELECTRONIC consulting 
group looking for projects/business op­
portunities: Edge Electronics, PO Box 
1364, State College, PA 16803. 814-238-
8119. We have tons of expertise and 
experience. We will save you time and 
money!!! 

OPPORTUNITY KNOCKS If you own an 
IBM or compatible PC, this is the one 
you've been looking for. Use your PC for 
a local shopping guide. Advertise auc­
tions, garage sales, grocery store spe­
cials and more. 8-10 easy Hrs a week 
nets potentially unlimited$$$$. For demo 
disk & business plan · send $5 check or 
money order to SAN, 2811 South St. , 
Lincoln, NE 68502. Serious inquiries only. 

WATER TREATMENT Dealer wanted to 
handle sales and distribution of instru­
ment that controls the concentration of 
Potassium Permanganate in a flowing 
stream of water. Concentration to below 
.25PPM. Cratar instruments, 2304 West 
Broadway, Sedalia, MO 65301 . 

10KT. OR 14kt. solid gold, assorted elec­
tronic charm pendants. Over 1,200 items, 
everything imaginable, manufacturer di­
rect , save 80% big color catalog $5. 
Shipped 2-day priority, $10 refundable 
w/1st order. Satisfaction guaranteed! 
Gold N' Treasures, Suite 24, 6 School 
Street, Jackson, GA 30233. 

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

SUBSCmBETO 
NUTS & VOLTS. 

CALL 1-800-783-4624 
AND USE YOUR VISA/MC. 

EPROMS 
27C64 . . ..... $2.50 
27Cl28 ...... $3.00 

27C256 ...... $3.50 
27C512 ...... $4.50 
OTHERS ..... CALL 

TUBES ONLY 
PROGRAMMERS 

byEETOOLS 

4-GANG .... $195.00 
PRO-MAX .. $425.00 

1-800-677-3773 
H.E.A.R. T. & Associates 

14121 W. CANTRELL 
L.R., AR 72212 

---- The RF Connection 
[,~~ 213 North Frederick Ave. E N 

~ Suite 11NV 
! Gaithersburg, MD USA 

.._ ___ N ... 20877 

Complete Selection of MIL-Spec Coax, RF 
Connectors and Relays 

UG-218/U N Male for RG-213/214 .... ..... $5.00 
UG-21D/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-5B/58A .. 25 or 5/$1 .00 
J&l Silver Teflon PL-259 MIL-Spec ............... . 
.. .. ... ............................ .. ....... $1 .25 or 10/$10.00 

MIL-Spec Coax Available (Teflon, PVC 11A) 
Certified CQ Flexi 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 41 on Reader Service Card. 

CALL 

1-800-327-3407 ~~~ V 1 D E 0 FOR ALL YOUR CABLE TV NEEDS 
A CONVERTER FROM K.D. VIDEO IS CHANNEL SURFING AT ITS FINEST 

*PLEASE HAVE THE MAKE AND MODEL 
NUMBER OF THE UNIT USED IN YOUR AREA 
WHEN CALLING FOR INFORMATION 1·800-327-3407 

Write In 138 on Reader Service Card. 

* WE SPECIALIZE IN DEALER PRICING! 
10 AND 20 LOTI 

* FOR A FREE CATALOG WRITE TO: 
P.O. BOX 29538 • MPLS., MN 55429 
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The ~ut§ and V()lt§ f7uide 
tf) Mininl! the Inter-net 

The Internet can be a great resource to the electronics enthusiast. However, given the vast 
size of this cyberworld, it can be very difficult to find the helpful information that you may need. 
While many on-line services are now providing electronic mail, Usenet newsgroups, FTP ability, 

,, and World Wide Web support, very few tools are provided to help in the search for information. 
To make the most of your on-line time, this guide points you in the right direction to begin mining 
the Internet for electronics-related information. 

This guide is divided into four sections. The first section covers Usenet newsgroups. These 
newsgroups furnish a place to discuss topics of special interest. The next section covers the 
World Wide Web. The Web is a hypertext based system of informational multimedia pages set up 
by user,s of lhe Internet. The third section covers E-Mail newsletters. These newsletters cover 
special interest discussions that do not have their own newsgroup. Finally, the FTP section cov­
ers Internet sit" providing downloadable files of interest to the electronics enthvsiast~ 

I hope that this guide saves you time and introduces you to new areas of the Internet. When 
searching for information on the Internet, knowing where to mine greatly increases your chance 
of striking gold! 

USENET NEWSGROUPS ------• 
Electronics related groups 

scl.electronlcs - General discussion of electronics, much technical 
Information 

scl.electronlcs.repalr - Discussion on repairing electronics 
sci.electronlcs.cad - CAD discussions for electronics (PCB and 

schematic capture mainly) 
comp.dsp- Digital Signal Processing discussion group 
comp.home.automatlon - Home automation discussion group 
comp.robotlcs -Amateur robotics discussion group 
alt.comp.hardware.homebullt - Homebrew computer hardware builders 

discussion group 
rec.radio.amateur.homebrew - Homebrew amateur radio builders discus-

sion group 
comp.sys.lntel - Discussion of lntel-based computers 
comp.realtlme - Realtime computing Issues discussion group 
alt.hackers - Hackers group 
alt.2600- 2600 hackers group 
scl.vlrtual~worlds - VIrtual Reality discussion group 
scl.vlrtual-worlds.apps- Applications of Virtual Reality discussion 

group 
scl.engr.advance<f..tv - HDTV discussion group 
comp.dcom.telecom - Telecommunications discussion group 

Radio related groups 
rec.radlo.lnfo- Information about rec.radlo groups 
rec.radlo.amateur.dlgltal.mlsc - Amateur radlo dfgltal communications 

group 
rec.radlo.scanner - Scanner listeners group 
rec.radlo.amateur.antenna - Amateur radio antenna discussion group 
rec.radlo.amateur.equlpment - Amateur radio equipment discussion 

group · 
rec.radlo.amateur.homebrew - Amateur radio homebrew builders group 
rec.radlo.amateur.space- Amateur radio satellites and other space relat-

ed discussion 
rec.radlo.amateur.mlsc - Miscellaneous discussion of amateur radio 
rec.radlo.amateur.pollcy - Laws and policies related to amateur radio 
rec.radlo.cb - CB radio discussion group 
rec.radlo.noncomm - Noncommercial broadcasters discussion group 
rec.radlo.shortwave ~ Shortwave radio listeners discussion group 
rec.radlo.swap - Buying and selling radio related gear 
alt.radlo.dlgltal - Dlgltar radio discussion group 
alt.radlo.plrate - Pirate radio discussion group 
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Programming related groups 

comp.os.msdos.prgrammer - MSDOS programmers discussion 
alt.msdos.programmer - More MSDOS programmers discussion 
comp.os.ms-wlndows.programmer.graphlcs - Windows programmers 

group for graphics 
comp.os.ms-wlndows.programmer.controls - Windows programmers 

group for controls 
comp.os.ms-wlndows.programmer.wlnhelp -Windows programmers 

group for developing help files 
comp.os.ms-wlndows.programmer.drlvers - Windows programmers 

group for writing drivers 
comp.os.ms-windows.programmer.memory - Windows programmers 

group for discussing memory Issues 
comp.os.ms-wlndows.programmer.multimedla- Windows programmers 

group for multimedia issues 
comp.os.ms-windows.programmer.ole - Windows programmers group 

for OLE discussion 
comp.os.ms-windows.programmer.networks - Windows programmers 

group for discussion of networks 
comp.os.ms-wlndows.programmer.tools -Windows programmers group 

for development tools 
comp.os.ms-wlndows.programmer.misc - Windows programmers group 

for miscellaneous Items 
comp.lang.baslc.visual - Discussion of Microsoft's VIsual Basic 
comp.lang.baslc.mlsc - Discussion of Basic language, miscellaneous 

Items 
alt.lang.baslc - Basic language programmers group 
comp.lang.ada - Ada language programmers group 
comp.lang.c - C language programmers group 
comp.lang.c++ - C++ language programmers group 
comp.lang.forth - Forth language programmers group 
comp.lang.llsp - Lisp language programmers group 
comp.Jang.modula2 - Modula2 language programmers group 
comp.lang.postscrlpt - Postscript language programmers group 
comp.lang.prolog - Prolog language programmers group 
comp.lang.pascal - Pascal language programmers group 
rec.games.programmer - VIdeo game programmers group, good techni-

cal Info 
comp.sys.lbm.pc.soundcard.tech - Technical Info on programming 

soundcards 
comp.sys.lbm.pc.programmer - General IBM PC programmers group 

Computer and Electronics Business related groups 
blz.comp.hardware - Commercial posts of computer hardware for sale 
blz.comp.servlces - Commercial posts of computer related services 



biz.comp.eottware - Commercial posts of computer software for sale 
blz.general - General commercial posts and business discussion 
blz.mlac- Miscellaneous commercial posts 
mlsc.entreprene\.11'8 - EntrepreneurlaiiMues discussion 
biZ.Jobe.offered - Poatlnga of Jobe offered 
mlsc.Jobe.contract- Discussion and posting of contract Jobs (mostly soft-

ware) · 
mlsc.,obs.mlsc- Miscellaneous jobs discussion 
misc. obs.offered - Postlngs of Jobs offered (mostly software) 
misc. obs.resumes - Postlngs of resumes 
alt.computer.conaultants- Computer consultants discussion group 

' 
Technical Books ,...,ar.IJif 

blz.books.technlcal .... Commercial postlngs books offered 
• alt.books.technlcal - Discussion of technlcal books 
mlsc.books;technlcaf- Discussion of technical books 

Satellite and Cable related groups 

rec.vldeo.satelllte.m1sc - Miscellaneous satellite topics 
rec.vldeo.satelllte.dbs - DBS satellite discussion 
rec.vtdeo.satelllte.tvro - TVRO satellite discussion 
rec.vldeo.cable-tv - Cable TV discussion 

WORLD WIDE WEB PAGES 

General 
http://www.cls.ohlo-state.edulhypertextlfaq/usenetltop.html 
U.t of all avsllabla Internet FAQs 
http://alpha.med.pltt.edu~9001/ 
scl.electronlcs FAQ In hypertext form 
http://alfredl.u.washlngton.edu:8080/-pfloydleenndex.html 
circuits archive 
http://www.panlx.comlstlmpsonnndex.html 
8031 and related mlcrocontrollar Info 
http://rel.seml.harrls.comldocs/datasheets/ 
Harris Semiconductor dstasheets 
http://eplma1.gsfc.nasa.gov/englneerlnglee.html 
The World-Wide Web VIrtual Library: Efectrlcal Engineering 
http://engr-www.unl.edu/eefeeshop/eeshop.html 
Engineering Electronics Shop Page 
http://motaerv.lndlrect.coml 
Motorola Semiconductor Products dstasheets 
http://plgfet.cs.umass.edu:4321/robotlcs.html 
RoboticS Internet Resources Page 
http://www.spfe.oral 
SPIE (The lntematTonal Soclaty for Optical Engineering) home page 
http://lnfopad.eecs.berkeley.edu/-burdlgpp/cpu.html 
CPU Info Center 
http://web.cs.ualberta.ca/-wade/HyperHome/ 
Home AutomaUon Page 

Amateur Radio 
http://www.ee.umanHoba.ca/-tessler/umarslndex.html 
Amateur radio related material 
http://www.acs.oakland.edu/barc.html 
JJoston Amateur Radio Club Home Page 
http://w6yx.stanford.edu/w6yx.html 
Stanford Amateur Radio Club 
http://www.acs.ncsu.edu:BO/HamRadlo/ 
Amateur Radio Web Server 
http://www.amsat.org/amsat/AmsatHome.html 
AMSAT Home Page , 
http://www.acs.oakland.edu/barclarrl.html ,. 
The Amerlcsn Radio Relay League 
http://bb.lu.netnnfomotion/pkthome.html 
The Packet Radio Home Page 
http://bb.lu.netnnfomot1onll8prhome.html 
Tucson Amateur Packet Radio (TAPR) Home Page 

E·MAIL NEWSLETTERS 
lnfo@arrt.org 
Amateur radio relay league Information. Send body of message with the 

word help. 
plc-request@flgment.mlt.edu 
Mailing list for PIC processors. This address Is for requesting addition to 

the list ... 
mc68hc11·request@ hlpp.etsu.edu 
Mailing list for MC68hc11 processors. This address Is for requesting add/· 

tlon to the llsL 

llstserv@oberon.com 
Send with subject "sub•crlbe robot-board <real name>" to add to list. 

Covers 68HC11 based mini-board used In robotics 
lnfo@clrcellar.com 
Send E-Mail to get Information file on services available 
All Circuit Cellar INK and BYTE related flies available 

FTP SITES 
General 

ftp.netcom.com publrander·electronlcs related material 
bode.ece.ualberta.ca pubiC:Qokbook·electronlcs cookbook 
publelectrlcal-e/ectron/cs .related material 
csus.edu vectrex hacking Info 
tybalt.cco.caltech.edu pub/Heathh/sb-Soundblaster related flies 
Prlnceton.edu pub/Graphlcs/GraphiGems/Gems/SRC·Graph/c Gems source 

code 
evans.ee.adfa.oz.au /mlrrors/tlbbs·DSP related stuff 
tl.com Texas lntstruments FTP site 
oak.oakland.edu /pub/msdos/Simtel mirror, Includes dlrs for electric, eng/· 

neer, x-10, and much more 
nlc.funet.fl/publcae Computer aided engineering tools (spice, VHDL, etc) 
rtfm.mlt.edu /pub/usenet-by-groupl. Archive of FAQs and others flies related 

to newsgroups 
garbo.uwasa.fl fpc-general pc software 
teerl.oulu.fl/pub/msdos/programmlng-DOS game developers material, much 

technical 
wuarchlve.wustl.edu Large site containing PC software and much more 

68HC11 
bode.ee.ualberta.ca /pub/motorola 
/publmotorola/68hc11 
/publmotorola/mcu11 
hlpp.etsu.edu /pub/hc11 
sugrfx.acs.syr.edu /publvr/powerglove/hc11 
hpcsos.col.hp.com /mlsc/motorola/68hc11 
cherupakha.medla.mlt.edu /pub/mlnlboard-robot/cs related code 
/pub/6811 
ftp.funet.fl/pub/mlcroprocs/6811 
ernle.uvlc.ca/pub/mcu11 
ftp.netcom.corn/pubnmagecft C complier 
asterlx.lnescn.pt/publforth/68hc11 

8051 

ftp.pppl.gov /pub/8051 
/pubnncomlng 
ftp.funet.fl/pub/compllers/8051 
/pub/mlcroprocsJMCS-51 other subdirectories In /publmlcroprocs Include: 

1802, 6805, 6811, 8048, 8096 and many other microprocess()rs 
ftp.lntel.com /pubs/mcs51 : . 
/publmcs51/tools-contains various development tools 
ftp.mcc.ac.uk more 8051 material 
ftp.luth.se /pubnanguages/assembler 
asterlx.lnescn.pt/publforth/8051-FORTH archive 
hpcsos.col.hp.com /mlrrors/.hplbO/forth/8051 
/mlsc/ns32klbeowulf/a-8051 
/mlrrors/.hplbOiforth/eForth 
130.123.96.9/glovannl/51forth.zlp 
ftp.kulnet.kuleuven.ac.be /pub/MC5-51/kell-demo 

PIC 
nlc.funet.fl/publmlcroprpcs/pic 
ftp.sics.se /pub/mchipsoft , 
ftp.parallax:lnc.com Parallax Inc. ftp site with much info on P/Cs and Stamps 
wpi.wpl.edu /stamp Parallax Basic Stamp material 

Home Automation 

oak.oakland.edu /publmsdoslx_1 0 

Amateur Radio 
garbo.uwasa.fl/pc/ham amateur radio related material 
plan9.njlt.edu /publhamradlo 
oak.oakland.edu /pub/hamradlo 
ftp.cs.buffalo.edu Ham radio related files 
nlc.funet.fl/publham 
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REPAIRS- SERVICES 
200 

REBUILD YOUR OKIData 400/800, GCC, 
PLP11, BLP, Elite, BLP11, Imagining 
drum assembly only, $99. Toner re-fill kit 
for above printers, only $12. Send drum, 
check or money order to: APLC, 1316 
North Cedar Lake Road, Roundlake, IL 
60073. 708-740-0884. 

CUSTOM COMPUTER & microprocessor 
software & hardware. Program in C, 
Basic, Forth, Fortran, etc. Design inter­
faces to telephones, lights, alarms, re­
lays, motors, etc. 212-479-7805. 

MEMORY DEVICES PROGRAMMED. 11 
years experience. Deal with confidence. 
We will duplicate your ICs for $2 each. 
EEPROMS, MICROs, etc. We carry a 
complete inventory of hard-to-f ind ICs. 
Satisfaction guaranteed. Custom pro­
gramming services available. M/C, Visa, 
Discover. Message/FAX: 501 -223-9406. 
Software City, Box 23016, Little Rock, AR 
72221. 

QUALITY ELECTRONICS Eng ineering 
firm specializing in home automation & 
large run circu it board design seeks 
contracts. Able to engineer your ideas for 
electronic devices from conception thru 
manufacture. Call or fax to 615-436-51 89. 

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. 

GENERAL ASSEMBLY Corporation is an 
electronic contract manufacturer that 
builds surface mount and through hole 
printed circuit boards. We will build pro­
totypes or thousands of assemblies. Give 
us a call 910-246-5143 or FAX us your 
RFQ 910-246-6030. 

r·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· 
GORDON WEST 

I 

Ham/Commercial Code Course 
10 wpDl through 30 wpDl, 

6 long-play stereo code cassettes 
~Prepare for amateur radio Extra 20 wpm code test. 

ri( 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 an1ateur Extra class 
code test. Amateur Extra 
class operators 
automatically receive code 
credit for second class and 
third class radiot.elegraph 
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. 

995 
PLUS$4P&H 
Checks only to; 

c,.,.,. ........ Schoql~Jnc. in 
caufotnia 

All instructions spoken on tape on how to prepare for both 
commercial and amateur radio "top gun" exams. Many ham radio 
QSO-type tests and many commercial code groups (CG) and plain 
language (PL) examinations, ALL with narrated answers. 

AVAILABLE DIRECT FROM 

GORDON WEST RADIO SCHOOL 
2414 College Drive, Costa Mesa, CA 92626 

-·-·-·--·-·-·-·-·-·-·-·- ___ .J 
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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. 

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. 

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. 

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. 

PCB SERVICE. Very reasonable rates. 
See our tired of ironing ad under Plans­
Kits-Schematics. FIRST PROTO, 407-392-
8677. 

GOLD·N·PEN 24K gold plating with new 
compact pen plater. Gold plate any small 
metal object in seconds. Repair worn or 
damaged PC boards and electrical con­
nectors. Touch-up jewelry, watches, cus­
tomize models, make your own awards 
and gifts, and 100s of other uses. In· 
eludes 1.0 oz. of 24K gold plating gel. 
Simple to use. $79.95 plus $5 shipping 
and handling. MASTERCARD and VISA 
accepted. 1-800-373-3321 . 

REPAIR SOLUTIONS· more than 15,000 
VALUABLE, TIME SAVINGS, MONEY 
MAKING REPAIRS for servicing TVs, 
VCRs CAMCORDERS & other electron­
ics, organized in an easy to use computer 
program - The TIP REPAIR Program. 
PROFESSIONAL BOARD/COMPONENT 
LEVEL REPAIRS with Part numbers, 
component locations and values & test 
voltages (when availble). ADD your own 
tips. PRINT tips. Works on ANY IBM 
compatible computer with a hard drive & 
16 Megabytes free space. NEW VER· 
SION ·works in DOS and WINDOWS. 
Special introductory offer for NUTS & 
VOLTS readers. Only $200! FREE Shipp­
ing for prepaid orders. FREE Demo! 
FREE Phone Call! Have your own t ips? 
Ask about our TIP EXCHANGE policy 
with FREE Updates! 1·800·215-5081 (Men­
tion NUTS & VOLTS when calling) . 
HIGHER INTELLIGENCE SOFTWARE, 60 
Farmington Lane, Melville, NY 11747. 

SHAREREPAIR, E-MAIL tech support for 
TV-VCR technicians. For information, E­
Mail: rhett@dump.com. 



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. 

(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. Call or 
send SASE to Luzer Electronics, 4023 
North Bayberry, Wichita, KS 67226. 316-
687-4759, FAX 316-687-3103. 

PROTOTYPING SPECIALISTS providing 
quick turnaround on analog and digital 
designs. Wirewrap and printed circuit 
boards thru hole and surface mount 
available. Competitive pricing from con­
cept to completion with on time delivery. 
Contact NU-AGE Products, 2271-F Palm­
dale Blvd., STE B-38, Palmdale, CA 93550. 
805-285-6000, FAX 805-285-6904. 

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 
PHOTOPLOTIING CAT, 501-967-4070. 

ER1400's- $5 each. 74S287's $3 each. For 
programming add $2 per chip. Thou­
sands of IC's in stock. M/C, Visa, Discov­
er, Message/FAX: 501-223-9406. Software 
City, Box 23016, Little Rock, AR 72221. 

PCB DRAFTING and Schematic capture. 
single and double sided. Through hole 
preferred. Circuit prototyping. Applica­
tions design for 8051 and derivitives also. 
For more information, send your require­
ments to: EBS, R1 Box 122B, Arlington, 
NE 68002. Call, 402-639-7802 or FAX to 
402-478-4440. 

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 Ad, Scottsdale, AZ 85257. 602-
970-3162. 

FRONTIER ELECTRONICS Rebuilds ca­
pacitorss, Twist-locs, Tubulars, any 
canned capacitor, Flyer available free. 
PO Box 218, LEHR, NO 58460. 701-378-
2341. 

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. 

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. 

Pc 
STAR 6- DPV-5XXX (Compatible) 
STAR 7- DPV-7XXX (Compatible) 
STAR 7- DPBB-7XXX (Compatible) 
SA 8550 (Compatible) 

_I_ 
I 9.95 
2 9.95 
2 9.95 
2 9.95 

~lli 
,~ SA 8570 (Compatible) 

SA 8580 (Compatible) 
SA 8590-II (Compatible) 
ZENITH- ZF I 
ZENITH- ZF 2 
5503 VIP (Compatible) 
5507 (Compatible) 
5507 MAP (Compatible) 
PIO 5000 & 6000 Series 

3 9.95 
3 9.95 
3 9.95 
I 9.95 
I 9.95 
I 9.95 
I 9.95 
3 9.95 
4 9.95 

1-800-841-0244 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

* BAY 5 GET 5 FREE APPLIES TO TEST MODULES ONLY * 
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Continued from page 25 
receiver and transmitter RF stages of 
the TR-33C were designed for the 
146-148 MHz range, which was the 
FM/repeater band segment at the 
time of TR-33C manufacture. The syn­
thesizer covers the full 144-148 MHz 
range, but the transceiver will require 
realignment for full transmit power and 
full receiver sensitivity below 146 MHz. 

Joe Moell 
Fullerton, CA 

ANSWER TO #29520 • FEB.1995 
To receive BOO MHz and above 

frequencies on TV-UHF tuners and 
variable tuners is easily accomplished. 
What you need is a circuit which 
comes pre-built (kits are available) and 
in essence, chops the real frequency 
(i.e., BOO MHz) in half. 880 MHz would 
be received on only 440 MHz. This cir­
cuit simply plugs into your antenna 
port, and your original antenna plugs 
into the other end of this box. That's it! 
This frequency converter box is sold by 
CAB Research Books (1·800-656· 
0056), for $94.95/built. 

Tony Padgett 
Ellaville, GA 

ANSWER TO #39511 • MARCH 1995 
There is no easy device you can 

install in a scanner to replace crystals. 
One solution I came up with is to con­
vert the received frequency to an inter­
mediate frequency (IF) like an FM radio 
would. This is illustrated in the block 
diagram below. 

STAR 7- DPV-7XXX 
STAR 7 - DPBB-7XXX 
SA 8570 (Compatible) 
SA 8580 (Compatible) 
SA 8590 (Compatible) 
5503-5507 (Compatible) 
PIO 5IXX 
PIO 6IXX 
PIO 63XX 
PIO 67XX 

ZENITH- ST-2601 

This is one possible solution out of 
many possible solutions. The criteria 
for determining the best solution is: 1) 
How well the circuit performs, 2) Cost, 
3) Space limitation 4) Complexity, and 
5) Parts availability. 

Also, if you have not looked inside 
the scanner. take it apart and see how 
many crystals the scanner needs. 
Many modern scanners need only one 
crystal because phase locked loop 
(PPL) chips are used in scanners. The 
single crystal would be used for fre­
quency reference purposes by the PLL. 

Dennis Gifford 
Henagar, AZ 

ANSWER TO #49513 • APRIL 1995 
Fifteen years is a very long time 

for a small company to stay in the elec­
tronic business in today's climate. The 
UA78HGKC that you are looking for is 
a hybrid high-current adjustable regu­
lator. This regulator was made by 
Fairchild which has also been out of 
business a long time. Because of its 
unique 4 pin T0-3 case it was one of a 
kind. Soon after: these devices were 
obsolete when the standard 3 pin 
adjustable regulators came out. As a 
result you will have a very hard time 
finding a new replacement. 

Your alternative is to replace it 
with an up-to-date three terminal 

1 Pc 
269.95 
269.95 
259.95 
269.95 
289.95 
259.95 
259.95 
289.95 
299.95 
329.95 

159.95 

I Y car 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. 

S1gnaturc X _______________ _ 
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GAMES PARTNERS, INC. 

Dealer welcome. 

I VIS4 1• COO welcome. 
Enhoncernent IS OU' business. All feab.l'eS compabble With SNES and SNES 
goores. 51£5 IS 0 tredetntrt of Nintll!ldo of Amenca. Ire 

Write In 148 on Reader Service Card. 

C~I3L~ ·TV 
~()TCil t=ILT~~~ 
e FOR ELIMINATING RF INTERFERENCE 

e FOR BLOCKING UNWANTED CHANNELS 

o AVAILABLE FOR VHF CHANNELS 
S 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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adjustable regulator such as the LM 
33B which is a 5A version of the pop­
ular LM317 regulator. This regulator 
is available by mail order from Digi-Key 
Corp. The new regulator will require 
some minor changes to your original 
circuit. The basic difference between 
the two regulators is that the new one 
has only 3 pins and the internal refer­
ence is 1.2V and instead of 5V. One of 
the advantages of this new regulator is 
that the output could be adjustable 
from 1.2V up to 30V output. Of course 
the max. output voltage depends on 
your power supply. The basic circuit for 
the LM33B is identical to the LM317 
which was published several times in 
previous issues of Nuts & Volts and 
other magazines. 

Haim Sandel 
Flanders, NJ 

ANSWER TO #4957 · APRIL 1995 
Your question did not mention 

what kind of computer you have. 
However. if you have an IBM-PC, the 
original SoundBiaster card has soft­
ware which does a respectable job of 
reading ASCII text files to you. 

Here is a batch file which will read 
any text you have prepared: 

REM First load the driver 
SBTALKER /dBLASTER 
REM Then have the text file 

spoken out the speaker 
SAY %1 
REM Then remove the driver 

to free memory 
REMOVE 

If you name this batch file 
README.BAT. you can use it by enter­
ing "README whatever.txt" and the file 
"whatever.txt" will be read to you. 

Ken Clark 
Garden Grove, CA 

ANSWER TO #3952 · MARCH 1995 
There are several companies that 

specialize in the business of word 
processor disk conversions. Here are 
three major firms: 

Pivar Computing Services, Inc., 
165 Arlington Heights Road, Buffalo 
Grove, IL 600B9, 1-800-CONVERT, 
70B-459-601 0. 

Shaffstall Corporation, 1-BCXJ. 
357-6250, 317-842-2077, FAX 317-
842-8294. 

Graphics Unlimited, Inc., 3ClX) 
Second Street, North Minneapolis, MN 
55411 . 1-B00-745-7571 0 612-5BB-
7571, FAX 612-5BB-B7B3. 

J.Cl. LaVielle 

ANSWER TO #4955 ·APRIL 1995 
From your problem description it 

is a little difficult to figure out whether 
the IF Amp oscillates because of an 
oscillation in your power supply or 
because of a cross coupling between 
the two DC outputs or possibly 
because of some ground loop between 
the two outputs. 

To isolate the problem you should 
get a hold of an oscilloscope and make 
sure that the DC outputs are clean of 
any high-frequency oscillation or noise. 
Most of the three terminal regulators 
will oscillate at high frequency if the 
inputs and outputs are not well 
bypassed. You are showing on your 
schematic, capacitors on each input 
and output of the regulators. You have 

to make sure that these capacitors 
are of good quality and effective at 
high frequencies such as Tantalum 
capacitors. If the oscillation still exists 
try to add in parallel to each capacitor 
you have, a ceramic capacitor of 0.1 
uF. These capacitors must be directly 
across the regulators terminal and 
each regulator with its own separate 
ground wire back to the bulk filter 
capacitors (2200 uF). 

To solve any problem with cross 
coupling between the two DC outputs, 
each output must have a separate 
ground return and wired directly to the 
ground pin of each regulator. If the 
problem still exists you may have to 
decouple each DC output with an LC fil­
ter. The inductor value is not very criti­
cal, it only has to be rated for the max­
imum DC current. Any value in the 
range of a few hundreds uH with a 0.1 
uF ceramic capacitor on the receiver 
side to ground should work well. 

Also, for better isolation of the two 
regulators, the DC input to the 12V 
regulator should come from the cen­
ter tap of the transformer rather than 
from the 24V output. All you need to 
do is to connect one of the 2200uF 
from the center tap of the trans­
former to ground and connect that line 
to the input of the 12V regulator. This 
way the 12V and the 24V regulators 
don't have to dissipate so much power. 
Each regulator supplies only the cur­
rent that the output draws and totally 
eliminates any current loops. 

Another possible problem may be 
that the DC input to the 24V regulator 
in your configuration is too low. You do 
not specify the output current on each 
output. If it is close to 1 amp then the 
DC output voltage with a 25 VAC 
transformer may be too low to obtain 
at least 27VDC (not including the out­
put ripple voltage). The idea in any trou­
ble shooting is to .understand and iso­
late the problem, and then to attack it. 
There is no reason why this power 
supply should not work for you. 

Haim Sandel 
Flanders, NJ 

ANSWER TO #49520 · APRIL 1995 
The HP Vectra 2B6 requires a 

separate set-up program to set-up the 
BIOS parameters such as hard drive 
type, floppy drive type, etc. You may 
contact me directly and I will mail you 
a copy of set-up program or you can 
download it directly from HP's Bulletin 
Board. HP's BBS number is 40B-553-
3500. 

Michael E. Young 
Newville, Alabama 

ANSWER TO #4952 ·APRIL 1995 
Drivers for the five-year-old HP 

PaintJet printer Mr. Urbanowicz 
received for Christmas are indeed 
hard to find, but he should be aware of 
several facts regarding printer drivers. 
The first is that there is usually not any 
type of generic DOS driver software. 
The special features of various print­
ers are normally supported by drivers 
that are included with the particular 
DOS application. For example, Novell's 
WordPerfect for DOS includes a ton of 
printer drivers to allow the program to 
take advantage of color. fonts, and for­
matting features specific to a given 
printer. 

Continued on page 129 
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Elec:tronk: Materlallnduatllel Ala Electronk:a Suppllea Purc:haae Radio Supply, Inc. Mendelaon Electronlcl 

Satellite Headquarters 
1 0153 'h Riverside Drive # 194 1502 S. State Rood 7 327EostHooverAvenue 340 E. 1st Street 

Toluca Lake 91602 Hollywood 33023 Ann Arbor 48104 Dayton 45402 9310 Timberlake Rood 

Ford Elec:tlonlcs ANI Speclalllea MINNESOTA Mlke'a Surplus Stuff Lynchburg 24502 

8431 Commonwealth Avenue 1581 Gretchen Avenue Satellite City 
132'h E. 3rd Street WASHINGTO. 

Bueno Pork 90621 Lehigh Acres 33971 2663 County Rood I 
Dayton 45402 

A-B-C Communications, Inc. 
Harding Way News Clarks out of Town News Moundsvlew 55112 North Olmsted 17550 15th Avenue NE 
113 W. Harding Way 303 S. Andrews Avenue Amateur Radio Depot 

Stoc~1on 95204 Fort Lauderdale 33301 MISSISSIPPI 29462 Lorain Rood Seott1e 98155 

Henry Raclo, Inc. International Raclo I Bay Area News Servlcea North Olmsted 44070 Amateur Radio Supply Co. 

2050 S. Bundy Drive Computers, Inc. 603 Highway 90 # 11 Powermaxx, Inc. 5963 Corson AvenueS. #140 

Los Angeles 90025 3804 South U.S. 1 Boy St. Louts 39520 1587 U.S. Route 68 North Seattle 98108 

HI·RDoctor Fort Pierce 34982 MISSOURI Xento45385 Supertronlx 
1814 E. Boll Rood J. T. Communication Accwate Instruments 1he Electronics Exchange, Inc. 18650 68th Avenue South 
Anaheim 92805 579 NE 44th Avenue 3123 Weatherford Rood 547 McKinley 

HSC Electronic Supply Ocolo32671 Independence 64055 Akron44311 Kent98032 

of Sacramento Mlke'a Electronic Dlatrlbutlng Co. Electronics Exchange ORE GO• WEST VIRGI.IA 
4837 Amber Lone 1001 NW 52 Street 8644 St. Charles Rock Rood NewsiSmokea IBIM-Colonat 
Sacramento 95841 Fort Lauderdale 33309 St. Louls63114 2295 W. Main Street Route 1 Box 113 
HSC Electronic Supply PavHion Bookatore Independence Elec:tronlcl Medford 97501 Morgantown 26505 
of Santa Clara 857 Vanderbilt Beach Rood 119S. Main 
3500 Ryder Street Naples 33963 Independence 64050 

News I Smokea t8 w•sco•s•N 
Santo Claro 95051 

259-C Barnett Rood 
Skycraft Parts I Swplua, Inc. Mlllourl Radio Center Medford 97501 Amateur Electronic Supply,lnc. 

HSC Elec:tlonlc Supply 2245 W. Fairbanks 630 NW Englewood Norvac Electmnlca 5710 W. Good Hope Rood 
of Santa Roaa Winter Pork 32789 Kansas City 64118 
6819 Redwood Drive 

7940 SW Nimbus Ave. Bldg. 8 Milwaukee 53223 

Cototl94931 
Sunnys At Sunset Stewart a Auoclatea Beaverton 97005 Cudahy News I 
8260 Sunset Strip 204 Sonderen Street 

Murphy'a Elec:tronk: I Industrial Sunrise 33322 O 'Fallon 63366 
Portland Radio Supply Hobby Center, Inc. 

Surplus Warehouse 
234 SE Grond Avenue 4758 Packard Avenue 

401 N. Johnson Avenue GEORGIA NEBRASKA Portland 97214 Cudahy 53110 
El Cajon 92020 Omar Elec:tronlcl Ladet Electronk:a Co. Powel's Technical Bookstore 

Opamp Technical Bookl 2130 Highway 81 SW 111 N. 41st Street 33 NW Pork E.H. Yost I Co. 

1033 N. Sycamore Avenue Loganville 30249 Omoho68131 Portland 97209 2211-D Porvlew Rood 

Los Angeles 90038 IDAHO •EVADA PE •• SYLVUIA Middleton 53562 

Orvac Electronlca Electracom Amateur Electronic Supply Alher Technology Servleea Rlch'l Surplua 

1645 E. Ofongethorpe Avenue 846 6th Avenue South. Suite D 1072 North Rancho Drive 69 Gingerbread Lone Route 2 Highway H North 
Fullerton 92631 Payette 83661 Los Vegas 89106 East Stroudsburg 18301 Stanley 54768-9418 
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Microsoft solved this type of prob­
lem nicely with tbe introduction of 
Windows. Once you've installed the 
proper driver to interface between 
Windows and a given printer. all 
Windows applications talk to the 
Windows printer driver to generate 
output. Unlike the individual drivers 
required for each DOS application, 
Windows software can take advantage 
of a single driver. 

Hewlett-Packard has not aban­
doned their customers, and the limited 
number of drivers available for the 
PaintJet line of printers can be 
obtained free of charge via modem 
from the HP Download Service. Anyone 
requiring drivers for an older printer. or 
the latest version of a driver for a cur­
rent printer can use any standard 
communication program to call 208-
344-1691. Several driver archives are 
online for use with the PaintJet series 
printer. 

Damien Thorn 
Stockton,CA 

ANSWER TO #39516 • MARCH 1995 
The congress uses a distributed 

system for the Senate and House 
chambers. This system uses speakers 
mounted in each desk and a comput­
erized control system that adjusts 
speaker volume according to the 
microphones being used. When some­
one is speaking, his loudspeaker is 
turned off and those that are near him 
are reduced in volume. 

Committee rooms and gallery 

areas use a distributed speaker sys­
tem to reduce feedback and the 
effects of room reverberation. 

Dennis Daugherty 
Russellville, KY 

ANS. TO #49516, PART 1 ·APRIL 1995 
It isn't clear that you've strung any 

wire yet. If not, I'd recommend running 
at least three wires and using a stan­
dard current-loop set-up. However. to 
answer the question you asked 
requires a different approach. 

Probably the best answer to Part 
1 of your question is to use regular old 
external modems at each end of the 
wire and supply your own CO (central 
office) voltage just like the telephone 
company does. This satisfies your two­
wire requirement, and gives you your 
bi-directional communications at what­
ever baud. rate your modems will allow. 
Trying to use earth ground as one of 
the wires is asking for reliability prob­
lems. l'llleave the problems of stringing 
a two-mile twisted pair into the "Great 
Abyss" to you. 

For around-the-lab use, a regulat­
ed 12-volt supply works fine as a CO 
eliminator if you place a big inductor in 
series with it. Without the inductor. 
supply regulation greatly attenuates 
the audio signals. The secondary or pri­
mary of a standard 24-volt filament 
transformer will work fine for this. 
(DON"T plug it in, just use it as a 
choke.) Try each side of the trans­
former to see which winding does a 
better job, since transformer windings 
vary. 

Fix Compatible W1th Systems 

SCIENTIFIC ARANTA 
Quick Fix for Models: 8550, 857 , 85 , 85 0, 8 DO 
(1-5) $22, (6-10) $20, (11-20) $19, (21-50) $17, (50+) $14.75 

40-Pin Micro Fix for: 8570,8580-78, 590,8600 
(1-5) $21, (6-10) $20, (11-20) $19, (21-50) $15, (50+) $13 

Fix Compatible With Systems Using: 

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

NEW PRODUCT/II 
One Wire Super - Fix compatible with· J CFT, R2 lr V5 
models, adjustable for HRC, SlD. 
(1-5) $35, (6-10) $31, (11-20) $28, (21-50) $25, (50+) $23 

For a two-mile length of wire, you 
may need a higher voltage, or a con­
stant-current supply. Try testing with 
two cheap electronic telephones first. 
They'll be useful anyway, as explained 
later. If you're using something higher 
than 1 2 or 1 3 volts, leave the two 
phones connected for a day or so to 
make sure some parts do not over­
heat. (No sense burning out a modem 
or two.) The phones, modems. and the 
CO supply should all be connected in 
parallel. Make sure to use phone surge 
suppressors and lightning arrestors at 
both ends of the long wire to avoid 
some nasty surprises during thunder­
storms. 

When your "really private" phone 
line is working, you and your friend can 
use it to talk over the coordination of 
the next steps. Once you're both ready 
to try the modems, you'll need to force 
one of the modems to "answer the 
phone." For this, you can supply your 
own ringing voltage. For safety's sake, 
this can be approximated by stacking 
about eight or nine 9V batteries in 
series to get 70+ volts, and then rapid­
ly switching the polarity. (Using trans­
former-isolated 120 volt AC bursts 
works also, but with a two mile wire, 
who knows who is connecting what to 
points somewhere in between. Be safe, 
use 9V batteries. They'll last years.) 

Cross-connect the DPDT switch so 
each of the extreme positions pre­
sents a different battery polarity to the 
modem. Rapidly flipping a center-off 
DPDT switch back and forth usually 
works. (The reason for the center-off 

position is so you can stop the voltage 
supply when the modem answers.) 
With a bat-handled switch and a fast 
hand, you should obtain a 140 P-P 
"squarewave" at about 8 Hz. Connect 
this ringing circuit in parallel to the 
other equipment. 

Tell your friend to command his 
modem to dial you. He can do this by 
sending it an "ATDT987654321 0" 
string through the RB-232 port, or 
using his software to dial as if he were 
hooking to a BBS. After you hear his 
first few touch tones in your ear. dis­
connect from the long wire joining you, 
hang up your phone, and toggle the 
"ringing" switch madly for about 2 sec­
onds. Then center the switch for about 
4 seconds. Repeat as necessary. Your 
phonce will ring (haltingly, no doubt), 
but this will usually get the modem to 
pick up the line and begin protocol 
negotiations. (That is, if you've remem­
bered to set your modem into "answer 
mode" first.) You'll hear the modem's 
relay click when it answers if you listen 
for it. You'll also hear the answer tone 
in your ear if you pick up your phone for 
a moment during the 4 second rest 
periods. 

When your modem picks up the 
phone, re-connect your set-up to the 
long wire going to your friend and 
make sure to center the DPDT "ringer" 
switch. If both your modem speakers 
are configured for this, you will both 
hear the answer tones and negotia­
tions until they are complete. If either 
has remained off-hook to listen in, 

Continued on page 132 

lers **** 
STEALTH DESCRAMBLER 
Revolutionary New PAN replaces all JERROLD models 
except Base Band. Works Coast to Coast! Digital 
circuitry provides the sharpest picture with no Flashing! 
(1-5) $55, (6-1 0) $50, (11-20) $45, (21-50) $42, (50+) $39 

OTHER PRODUCTS ......... . 
S A - 1VB6 • On 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. 

PI EER custom 6300 modules $59 ea. - 6100 modules $29ea. 
ZE 7 -1 I -1 ) 9 '11-20) $7, 2 + $4.60 

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

Write In 183 on Reader Service Card. Nuts & Volts Magazine/May 1995 1ZI 



Technique 
The procedures used on the 

low-current wiring system should follow 
standard automotive wiring practices. These prac­
tices include specifications for the size of the wire 
used, types of connectors, and how the wires are 
routed and secured. 

An automobile is a harsh environment for 
wiring. It is subject to temperature extremes, mois­
ture, dust, and road vibrations. A low-current wiring 
failure can stop the car, or start a fire, just as quick­
ly as a failure in the high-current system. 

Wire Gauee 
The proper gauge of wire for a specific applica­

tion is determined by two factors. The first is the 
amount of electricity it will be carrying. This is usu­
ally displayed on a chart showing various amper­
ages at one fixed voltage. It is not enough to check 
the current level on the chart. The voltage must 
also match. For example, 25 amps on a 12-volt sys­
tem requires a different wire gauge than 25 amps 
on a 6-volt system. 

The other factor is the length of the wire. The 
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longer the wire, 
the more resistance it has, and 
the more heat it will throw off. For the same 
voltage and amperage, a longer run may require a 
heavier gauge of wire. 

Although very fine wires are sometimes ade­
quate, they can be difficult to work with and secure 
in automotive connectors. For most automotive 12-
volt applications drawing less than 12 amps, 16 
gauge wire is used. For higher current draws, 10 
gauge may be substituted. 

Connections 
Good connections are essential. This means 

automotive quality connectors properly crimped on 
with a good quality tool. It also means using the 
right size connector for the job. Crimp-on connec­
tors are color-coded for the wire size they will 
accept: red for 22-18 gauge wire, blue for 16-14 

gauge, and yellow 
for 12-1 0 gauge. 

Part 14 

Sometimes a siamese connection will be 
made, with two 16 gauge wires stripped, twisted 
together, and crimped into the same connector. In 
this case, use the next size larger connector. 

Measuring 
It is common to need to run wires from one 

end of the car to the other. When this occurs, a 
good rule of thumb is to cut 1 1/2 times the length 
of the car in wire. This will give you enough to 
cover all the twists and turns the wire takes along 
its path. You will need to trim a little to fit the far 
end, but you won't come up short. 



Color Codes & Documentation 

Wires are color-coded for identification. Try to 
follow the wiring protocols for your model of car. 
For example, if the manual tells you that brown 
wires are always ground, use brown wires for any 
grounds you add. If you need to use one of the 
car's original wires and splice an extension on it, try 
to match the original wire color with the extension. 

Many wires may have a base color and a con­
trasting stripe or dots. You can simulate this by 
matching the base color with your new wire, and 
marking bands or dots of contrasting color using 
model or touch-up paint. 

Document thoroughly any wires you add or 
change. Draw color wiring diagrams. If you ever 
need to troubleshoot or modify your wiring, docu­
mentation will be critical. 

Looms 
For both aesthetic and safety reasons, wires 

should be gathered into looms and routed along 
the periphery of the car to their destinations. You 
may be able to secure your loom to the car's origi­
nal loom in many places. The "explosion in a 
spaghetti factory" style of wiring is the hallmark of 
an automotive amateur. 

For running wires the length of the car, four-in­
one trailer wire makes a neat instant loom. This is a 
ribbon of four 16 gauge wires lightly bonded 
together. They come in a variety of color combina­
tions. As each wire needs to exit from the loom, it 
can be peeled apart from the others. 

Whenever you are running a loom fore-and-aft, 
it's a good idea to include two to four extra 16 
gauge wires. Someday you might want to add 
something to the car, and it will be handy to have 
wires already in place. Be sure to document these 
spares in your wiring diagram. 

Wire Protection 
Wires need to be protected from cuts and 

abrasions. For this reason, they should never be 
stretched tight, especially around corners - even 
rounded corners. Under the constant motion of a 
car, a hard round surface will still rub away the 
insulation on a wire. 

On the other hand, they should not have so 
much slack that there are hanging loops of wire 
waiting to catch on something. A wire should be 
like a leash on a well-trained dog: not tight enough 
to choke the dog, and not loose enough to drag on 
the ground. 

Once you have gathered the wires into a loom, 
you can give them extra protection with some kind 
of sheath. For short runs, you can use heatshrink 
tube. 

However, heatshrink tubes, like diamonds, are 
forever. Once in place, the only way to change 
your mind is to cut them open, at the risk of slicing 
wire insulation. It is also difficult to peel out one 
wire mid-point on a loom encased in heatshrink. 

Other options include spiral wrap and Flex 
Guard. Spiral wrap is just what it sounds like: a spi­
ral of protective material that can be wrapped 
around the loom. It can be unwrapped easily if you 
need to make changes, and individual wires can be 
brought out of the loom between loops of the spi­
ral. 

Flex Guard is a ribbed flexible plastic tube with 
a slit down its length. You feed the loom in - and 
extract any individual wires you need - through the 
slit, and secure the tube at intervals with tie wraps. 

-

~---nverslon 
The end result is very clean and professional looking. 

You can wrap wires in electrical tape. However, 
if you remove it later, it leaves the wires sticky. Also, 
unless it is done with a careful hand, it looks ugly 
and kludgy. 

Any time wire must pass through a hole in the 
sheet metal, the hole should be grommeted. If you 
cannot find a grommet of the proper size, you can 
make one. Use a piece of automotive fuel line with 
a braided cloth exterior, such as VW uses. 

Slice one side of it lengthwise. Curl it with the 
slice outside, and fit it into the hole, with the metal 
edge safely tucked inside the slice. Secure it with 
body trim cement. 

Fuse Blocks & Terminal Blocks 
You will be adding several components to the 

12-volt system. It's a good idea to fuse each one 
separately. The cleanest way to do this is to run one 
keyed ignition 12-volt wire into a fuse block, and 
feed all the components from there. 

Similarly, if you have several components that 
need to be grounded, you can ground them all at 
one terminal block. 

Grounds 
It used to be simple to ground a wire in a car. 

You simply punched a hole in some convenient 
sheet metal and screwed it down. Today's paint sys­
tems, however, won't allow that anymore. 

Most modern cars have several designated 
ground points, which are indicated in the wiring 
diagram. Use these whenever possible. 

If you must make your own ground, sand the 
area down thoroughly to bare metal. After your 

ground is made, protect 
any exposed metal with 
touch-up paint or some 
other rustproof coating. 

Dash Indicator 
Lii!hts 

Some of the dash 
indicator lights may have 
new uses in your electric 
car. For example, the 
alternator light can be 
grounded so that it will 
stay on whenever the 
key is on. Since an elec­
tric car makes no noise 
sitting still, it can be 
handy to have some 
feedback to indicate that 
the car is turned on. 

Another light, such as the oil pressure light, can 
be wired to a temperature sensor in the motor. 
(The Advanced D.C. motors come with this sensor 
built in, and wire leads attached.) 

This light will serve as a motor overheat warn­
ing light. You will never see it in normal use, so if it 
ever does come on, it indicates a serious problem 
needing immediate attention. 

Relavs 
There are several places in an electric car 

where relays are useful. These are applications in 
which you want one function to automatically start 
(or prohibit) another function. 

An example is the charger interlock relay. This 
relay automatically cuts power to the main contac­
tor whenever the charger is engaged. It prevents 
you from driving away while still plugged in. 

Relays can also be used to bypass power cut­
offs in some circumstances. For example, the 
Curtis/PMC controller has a microswitch on the 
throttle potbox. This microswitch cuts off all battery 
pack power to the main contactor and controller 
whenever the throttle is released. This is a "dead­
man switch" safety feature. 

Relays can be used to continue to feed battery 
pack power to the voltmeter and the DC/DC con­
verter (which charges the 12-volt auxiliary battery). 
In this way, these functions are not interrupted 
every time the throttle is released, but the safety 
feature is maintained. 

A third application is a load-carrying device. 
You may want to re-use an original car wire for a 
heavier application. Instead of replacing the wire 
with a heavier gauge, you can use the wire to trig­
ger a relay, which then remotely switches another, 
higher current circuit of larger gauge wire. The origi­
nal wire simply carries a signal, and the larger wire 
does the actual work. 

Attention to Detail 
One of the most common problems 

in gas cars is a failure in the electrical 
' system. The electric conversion relies on 

a similar low-current control and acces­
sory system. It is essential to design this 
system with care and automotive quality 
standards to insure reliability of opera­
tion. NV 
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' MINIMUM ORDER $250" -
$5 20LOT 

~~lb. - !MJ[M](l 
BRAND NEW/ 

o· 
~ FACTORY REFURBISHED 

5 YR. WARRANTY 
PARENTAL CONTROL 
FAVORITE CHANNEL 

LAST CHANNEL RECALL 

$35 20 LOT 

$49 20 LOT 
REGAL 

83 CHANNEL P/C 
F.C. MEMORY 

2 YR. WARRANTY 

DRX-3-105 • FULLY REFURBISHED • 1 YEAR WARRANTY 
WITH REMOTE 

All ONE YEAR WARRANTY • PANS • All FACTORY NEW 

DIGITAL TRI-81 GOLD 
STEALTH 

SA-3 
8580 COMPATIBLE 

PIONE,~~ A~TOMATIC st rs on) 

5+ 10+ 20+ 

$50 $42 $39 
$55 $49 $45 

$49 $45 $39 
$75 $69 $65 
$85 $69 $65 

MIXING OF MODELS 
FOR BEST PRICING 

ENCOURAGED 

Jaguar Electronics 

At Jaguar, we believe your customets deS8IVe 
top quality for their dollar. 

AR of our ptoducts are to be used In compliance with Federal and 
state laws. We will not assist any company or Individual not 

complying with applicable laws/ 

Member of National Consumer Cable Association 
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make sure you and your friend hang up 
both phones ASAP. ("Listening in" will 
attenuate the signals and introduce 
stray noises, both unwanted effects.) 
Left to themselves the modems should 
then figure out what speed thay can 
achieve through their automatic nego­
tiations. 

At this point, if you're both using 
external modems. you can simply hook 
serial cables to the modems and your 
have your RS-232 connection. 

In case one modem or the other 
gets reset, or the CO supply power 
cord gets kicked out of the wall, you'll 
have to go through the ringing steps 
again to re-initiate the connection. 

Ken Clark 
Garden Grove, CA 

ANSWER TO #4953 · APRIL 1995 
From reader Eschbaugh's ques­

tion I assume his dot matrix printer is 
a Commodore compatible, one that 
uses the proprietary Commodore seri­
al interface (plugs into the disk drive 
connector). 

Cardco and Micrografix are 
among the many vendors who manu­
factured Commodore-to-Centronics­
parallel interfaces that are compatible 
with the C64 and VIC20, as well as Mr. 
Eschbaugh's C128. All will work with 
some degree of success with the 
"newer IBM compatible printers" Mr. 
Eschbaugh wants to use. These inter­
faces are more complex than a simple 
cable. They require enough intelligence 
to be able to recognize the printer's 
device number in the serial data 
stream, convert the Commodore­
unique printer codes to conventional 
codes [Commodore CHR$[15) codes 
are changed to CHR$[20). for exam­
ple). Commodore used a secondary 
address scheme to trigger special 
functions on its printers and a good 
interface will capture that output and 
convert it, as well. 

Print~ interfaces should be avail­
able on the used and surplus market, 
as well as from the few remaining deal­
ers who sell new Commodore compat­
ible hardware. Readers who buy used 
interfaces should be sure to get docu­
mentation with them. Finding the right 
combination of DIP switch settings or 
special CHR$[) codes without good 
docs will be a challenge. 

The now out-of-print More on the 
Sixtyfour by H.C. Wagner (Hofaker) 
describes a simple 11 wire User Port 
to Centronics cable that allows a 
C64/ C12B to send signals to a 
Centronics printer. While the cable is 
simple, a machine language driver (list­
ing is in the book) is needed to trap the 
Commodore printer data stream and 
redirect it to the User Port. This sys­
tem will work for any user written code 
or most BASIC programs. Commercial 
programs such as word processors 
will probably ignore or overwrite 
Wagner's driver making it impractical 
for serious printer work. 

Noel Nyman 
Seattle, WA 

ANSWER TO 49522 ·APRIL 1995 
CLASS stands for Custom Local 

Area Signaling Service and is a set of 
features presented by Regional Bell 
Operating Companies (RBDCs) and 
independent telephone companies. 

CLASS includes ~911-forwarding, voice 
mail, and Calling Number Delivery 
(CND). CND messages come in two 
types, the "single format" message, 
which contains only time and calling 
number and the "multiple format" mes­
sage which contains additional data 
such as the calling party's name. It's 
possible your telephone company is 
delivering one of these messages and 
the box you purchased is expecting the 
other. It should be possible to switch 
your caller-ID service to send the right 
format. but that's something you'll have 
to take up with your service provider. A 
call to the ID box manufacturer may be 
helpful. 

More data on CLASS services is 
available from the technical arm of 
Bell, BELLCORE. They can be reached 
at B00-521-2673. The CLASS docu­
ment number is: TR-TSY-000030 
"SPCS Customer Premises Equipment 
Data Interface." 

George Scott 
Alexandria, VA 

ANSWER TO #3951 5 ·MARCH 1955 
The Tandy CM-B Color monitor 

[26-3215) is a 640 x 192- BO column 
RGB monitor for use on the Radio 
Shack Color Computer 3. I have 
enclosed a pinout from the Color 
Computer Manual 811D179DA. You 
may be able to adapt a VGA to RGB 
cable to the monitor or build your own 
cable. Hope this will help. 

RGB Monitor Jack Pin Location 
Looking at the outside of the RGB 

OUT jack on the bottom of the com­
puter: 
1. Ground 6. Polarity (No Pin) 

7. Sound 2. Ground 
3. Red B. Hsync 
4. Green 9. Vsync 
5. Blue 1 0 . No Connection 

9 7 5 3 

• • • • • 

• • • • • 
10 8 6 4 2 

Pate Bumgardner 
Decatur, TN 

ANSWER TO 4959 ·APRIL 1995 
Relative position encoding is not 

an expensive undertaking. thanks to 
the large variety of encoders designed 
to support the robust printer market. 
The Hewlett-Packard HEDS 550D 
series encoders are typical of this type 
and feature an operating temperature 
range of -4D to 1 00 degrees C. It is 
accurate to 1 D minutes of arc and 
requires only a single 5V supply. These 
encoders are about one cubic inch in 
size. 

The encoder supplies two TIL out­
puts, in phase quadrature with each 
other. By monitoring these outputs. you 
can determine when and in which 
direction the shaft endcoder has 
moved. 

Further data can be obtained from 
your local HP sales outlet or: 

Hewlett Packard. P.O. Box 10301 , 
Palo Alto. CA 943D3. 

George Scott 
Alexandria, VA 
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be tied to user circuitry or to the PB-
51/11 during programming. A three 
pin header on the board provides 
communication with a PC's printer 
port. If desired. RS-232 buffering 
can be added to the 89C51 's UART 
in the prototyping area. This can be 
linked to the serial port on a host 
PC. Finally, an on-board regulator 
allows the LITTLE BYTE-51 to be 
used with an unregulated supply 
source of 9 VDC. 

For more information, contact: 

ALLEN SYSTEMS 
2346 BRANDON RD., DEPT. NV 

COLUMBUS, OH 43221 
614-488-7122 

SUPER SENSOR 100 
SOLDERING IRON 

Anew soldering iron that features 
sensor controlled automatic tem­

perature adjustability for use at low 
temperature ranges to solder and 
desolder sensitive electronic compo­
nents is being introduced by 
Bonkote America. 

The Bonkote Super Sensor 1 00 
Soldering Iron #SS1 005B features a 
ceramic tip with a built-in sensor for 
maintaining variable temperatures 
from 220°C to 450°C with ± 4% 
accuracy. Providing a dial control in 
the handle to select the temperature 
and a flashing neon lamp for verifi­
cation, this iron is ready to solder 
within 40 seconds. 

Available with interchangeable 
ceramic solder tips, the Bonkote 
Super Sensor 100 Soldering I ron 
incorporates zero-switching to mini­
mize the affect of noise. The heater 
rating is 120V @ 40W with 18W 
actual power consumption and the 
insulation resistance is at least 50 
megohms @ 400°C after 1500 
hours of constant use. 

The Bonkote Super Sensor 1 00 
Soldering Iron is priced at $125.00 
(list). 

For more information, contact: 

BONKOTE AMERICA 
P.O. BOX 278, DEPT. NV 

THREE RIVERS, MA 01080 
413-289-1343 FAX: 413·289-1754 

LIGHTWEIGHT HOT KNIFE 

Alightweight, easy to handle hot 
knife that quickly cuts, melts, 

and seals woven plastic sleeving to 
prevent fraying is available from Hot 
Tools. 

The Hot Tool WB-1 Hot Knife 
concentrates 850°F heat in the tip to 
simultaneously cut and melt woven 
plastic sleeving and create a bead­
ed edge that won't unravel. 
Featuring a wooden handle that 
stays cool because the heating ele­
ment is directly under the tip, this 
tool weighs less than one ounce and 
is only 6-3/4" long. 

Ergonomically tapered to com­
fortably fit into the hand, the light­
weight Hot Tool WB-1 Hot Knife 
heats up fully in less than a minute 
and is suitable for high volume use. 
This hot knife is ideal for cutting and 
sealing sail cloth and other synthet­
ics including Nylon®, Dacron®, 
Pelion®, and Mylar®. 

The Hot Tool WB-1 Hat Knife is 
priced at $24.95 (list), complete with 
a tip. Replacement tips are $3.95 
ea. and slide-on without screws or 
threads. 

For more information, contact: 

HOT TOOLS 
DIVISION OF M.M. NEWMAN 

CORPORATION 
24TIOGAWAY 

P.O. BOX 615, DEPT. NV 
MARBLEHEAD, MA 01945 

617-639-1000 FAX 617-631-8887 

IQC 816 INTERFACE 

Ia Systems, Inc. announces the 
IQC 816, the first in a series of 

chips to greatly simplify the incorpo-

ration of encoders, displays, key­
boards, switches, sound, and 
speech in electronic products. The 
product family is founded on a new 
command set that provides for a 
standardized software interface to 
man/machine 1/0, regardless of the 
host processor type. 

The IQC 816 is the first chip in 
this family and can support or drive 
the following: 

1) 32 digits of LED display, 
addressed as 4 displays of 8 digits. 
Displays can be concatenated for 
more than 8 digits or reduced in 
width for increased brightness. The 
816 provides numerous display 
smarts including, left/right format­
ting, flashing and bright up cursors, 
alpha decode, programmable dis­
play width, etc. A high scan rate 
ensures no display flicker. 

2) 32 segments of LCD display, 
plus support of 4 x 40 lines of LCD 
alpha numeric smart display. The 
LCD displays have identical soft­
ware control format and capabilities 
to the LED displays. 

3) 16 non-multiplexed outputs to 
drive actuators, relays, or incandes­
cent bulbs. 

4) 8 rotary encoders with full 
quadrature decoding. Each encoder 
is supported by an 8 bit up/down 
counter. 

5) 48 standard switches, or 176 
with shift, control, and alternate key 
modifiers. Switches are debounced 
and can either have 2 key lock out, 
auto repeat, and control modifiers or 
have N key roll over and entries in 
the output buffer for both depression 
and release. These switch types can 
be mixed. 

6) The output buffer is 8 bytes 
deep and records both switch scan 
codes and the address of any 
encoders that have changed state. 

7) Sound generator with pro­
grammable frequency and duration. 

8) UART with speeds of up to 
19.2K baud. The IQC 816 performs 
orror checking on the UART 
(RS232) link, this can be optionally 
turned off. The 816 also parses 
incoming messages to ensure they 
are syntactically correct. If errors are 
detected, then the message is dis­
carded and an error code is 
returned to the host. 

The software interface is flexible 
and yet easy to use. Commands are 
in ASCII and framed between 
braces ('{' and '}'). The goal is to 
standardize the command set to the 
man machine interface in much the 
same way as the interface to 
modems was standardized with the 
Hayes 'AT' command set. Such a 
standardization will allow companies 
to rapidly prototype this critical part 
of product design and refine it, with­
out jeopardizing time to market or 
product cost. 

The IQC 816 is available now in 
40 pin DIP packaging for $9.95 in 
1 OOOs, and $19.95 in single quanti­
ties. The chip is also available in 44 
pin PLCC and PQFP packages, and 
both 5V and 3V technology. 

An evaluation kit is available for 
$95.00. This kit enables a designer 

to plug on displays, encoders, 
speaker etc., and then couple to any 
host with a UART. The kit contains 
'C' drivers for the IBM PC and 
numerous application examples. 

For more information, contact: 

IQ SYSTEMS, INC. 
20 CHURCH HILL RD., DEPT. NV 

NEWTOWN, CT 06470 
203-270-8667 

REWORK MINI-STENCIL SYSTEM 

Topline's latest innovative offering 
is the MSP-1 00 mini-stencil sys­

tem. It is an all-new way to simply 
and accurately apply clean solder 
paste to rework surface mount com­
ponents. 

The MSP-1 00 comes complete 
with six popular stencils. The QFP 
1 00 and 208; PLCC 68; BQFP 132; 
TSOP 32; and BGA 225. Also 
included are the base plate, a metal 
squeegee, and the placement 
mechanisms itself. 

Additional stencils, including 
specially-built custom designs, can 
be obtained to add to the MSP-1 00 
system. Any size BGA stencil (side 
mounts) can also be obtained. 

For further information and pric­
ing, please contact: 

TOPLINE 
310-433-7000 FAX: 310-498-0490. 

NEW XPLOR-32c PERSONAL 

DIGITAL CONTROLLER 

Blue Earth Research introduces 
the new Xplor-32c, the latest 

model in the Xplor Series of person­
al digital controllers (PDCs). The 
Xplor Series PDCs are designed for 
embedded control, limits monitoring, 
and data logging applications. The 
Xplor-32c supports all the standard 
features of the Xplor Series includ­
ing an Intel 80C32 CPU, Xicor 8K 
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byte EEPROM, serial port, and + 5V 
regulator. It also includes screw ter­
minals for all 1/0 connections, a 
power input jack, and a serial port 
connector, all mounted inside a 2 
1/2" x 5" x 1" protective enclosure. 

Each of the Xplor-32c's 12 digi­
tal 1/0 lines include a socket block 
that provides solderless connections 
for interface components such as 
resistors, capacitors, or transistors. 

The Xplor-32c's EEPROM fea­
tures concurrent read write technol­
ogy, which allows the device to be 
read while it is being written to. A 
BASIC interpreter occupies the 
lower half of the block-protectable 
EEPROM, leaving the upper half 
available for BASIC programs, data, 
and assembly language programs. 
The BASIC interpreter includes sev­
eral utilities such as frequency mea­
surements, real time clock/calendar, 
and hex file loading. BASIC pro­
grams may be interactively edited, 
and any stored BASIC program 
automatically executes on power­
up. 

The Xplor-32c sells for $89.95 
and is available from stock. A starter 
package sells for $129.95 and 
includes the Xplor-32c, user's manu­
al, PC serial interface cable, 9V 
power supply, and application disk. 
The disk includes an 8052 assem­
bler and a customized terminal pro­
gram with a BASIC line editor. 
BASIC and assembly language soft­
ware examples are also included. 

For more information, contact: 

BLUE EARTH RESEARCH 
165 WEST LIND CT., DEPT. NV 

MANKATO, MN 56001 
507-387-4001 FAX: 507-387-4008 
E-Mall:tom.bachmann@ Industry .net 

IC FAN SPEED CONTROLLER 

MDJ, Inc. introduces a complete 
line of integrated circuit temper­

ature sensing, fan speed controllers. 
This controller series is named 
"THERMOCHIP" and is now avail­
able. Fan speed reduction yields 
lower noise and extended fan and 
filter life. 

THERMOCHIP supplies volt­
ages from 5 to 15 VDC. It has out­
puts for AC & DC fans to 300 watts, 
local or remote temperature sens­
ing. Potentiometric, resistor or facto­
ry setpoints are available. Fan fail­
ure alarm output is available. Power 
supply current is less than 200 
micro amps. Proportional tempera­
ture indication output is -~~ailable. 

134 May 1995/Nuts & Volts Magazine 

Single & dual setpoints -- single set­
point with alarm is standard. 
Available in T0-220 and Hardened 
industrial, potted units. Accuracy to 
.5% some models, 1% is standard. 
Temperature sending range from -
SOC to +130C. 

For more information, contact: 

MDJ, INC. 
P.O. BOX 1019, DEPT. NV 
GLEN ALPINE, NC 28628 

704-584-4007 FAX: 704-584-7000 

UNIVERSAL STEREO DYNAMIC 
NOISE REDUCTION COMPONENT 

Vista's universal stereo Dynamic 
Noise Reduction (DNA) compo­

nent does not require encoded 
material to achieve 1 0 dB on noise 
reduction from virtually any line level 
source material-disc, FM or TV 
broadcast, and tape. The DNA 
employs National Semiconductors 
patented psychoacoustical noise 
masking and adaptive filter. 

The device should be installed 
after any signal preamplifiers and 
before any volume controls or tone 
control circuits. Because the DNA 
can handle line-level signals from 
300 mV to 3V RMS, a good location 
is at the tape monitor 1/0 or alter­
nately in a signal processing loop. It 
can also be installed at the line out­
put of a stereo TV to hi-fi amplifier to 
improve the quality of the audio. 

Once installed, only one adjust­
ment is required. An LED bargraph 
display shows the instantaneous 
bandwidth from 1-35 KHz. A front 
panel switch allows AlB comparison 
of the DNA's effectiveness to be 
made by forcing the bandwidth open 
to 50 KHz. 

The Dynamic Noise Reduction 
kit is $95.00 + S&H. It is also avail­
able wired and tested for $139.00 + 
S&H. 

For more information, contact: 

VISTA 
P.O. BOX 1425, DEPT. NV 
BOLINGBROOK, IL 60440 

708-378-5534 

UNIVERSAL SCPC XE-1000 

The new Universal SCPC XE-
1 000 Audio Receiver is the latest 

state-of-the-art microprocessor-con-

trolled audio broadcast receiver 
which incorporates every needed 
feature for broadcast-quality recep­
tion of all SCPC audio networks. 
Full flexibility contained in one 
receiver allows the reception of all 
SCPC channels on any satellite. 
There are no costly frequency 
boards as the SCPC XE-1000 is 
fully frequency agile and fully 
transponder agile with a push of a 
button. 

Full readout of transponder, fre­
quency, bandwidth, de-emphasis, 
companding, channel name, and 
memory channel in use are promi­
nently displayed on an easy-to-read 
LCD display of 2 lines at 20 charac­
ters per line. All companding 
boards, 1:1, 2:1, 3:1 are built in and 
included as standard features and 
are selectable alongwith de-empha­
sis selection. 

The SCPC XE-1 000 has 50 
channel non-volatile memories, 
which are recalled with the touch of 
a single button to select any SCPC 
channel that you place in memory, 
along with the parameters that are 
used for the channel. Frequencies, 
transponders, and all parameters 
are entered by front key pad. Two 
high-quality phase locked loop syn­
thesized frequency converters are 
used to achieve stable reception in 
the receiver. 

A totally new audio section pro­
duces high-quality, low distortion 
broadcast-quality to two 600 ohm 
line outputs, plus 4 ohm speaker 
output, and front panel headphone 
monitoring jack. The input frequency 
of the XE-1 000 receiver is 950 to 
1450 MHz from a stable phase lock 
loop LNB at dish. A quality 75 ohm 
RG-6 coax line is used from anten­
na to receiver. All C-Band and Ku­
Band channels are compatible with 
the XE-1 000. 

Standard rack mounting of 19" 
wide, 1 o· deep, 1.75" high, with 115 
VAC, 60 cycle power requirements. 

For further details, contact: 

UNIVERSAL ELECTRONICS, INC. 
4555 GROVES RD., STE.13, 

DEPT. NV 
COLUMBUS, OH 43232 

614-866-4605 FAX: 614-866-1201 

PHONE LINE SIMULATOR KIT 
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Digital Products Company 
announces Ring-IT! A micro­

processor controlled telephone line 
simulator. With it you can easily 
evaluate all types of standard tele­
phone equipment. And because it is 

offered only as a kit, you can own 
one for a fraction of the cost of com­
mercial systems by building it your­
self. 

It can be used to test or demon­
strate any standard telephone, 
answering machine, fax unit, voice 
mail system, or modem. In fact, 
almost anything that you can con­
nect to a phone line can be tested or 
demonstrated using Ring-lt. 

Telephone equipment that is 
plugged into this handy test system 
will behave just as if it was connect­
ed to a real telephone line. 

An LED type digital readout is 
used to display the DTMF digits that 
are dialed, so you can even verify 
operation of TouchTone type push­
button phones. 

You can choose between five 
different test modes that allow stan­
dard telephone line emulation or 
special repetitive cycle testing, 
including automatic ring-up. For 
extra convenience, the LED readout 
shows the test mode in-use. 

An internal 20 Hz ring generator 
uses digital precision to ensure that 
most any type of telephone gear can 
be rung-up. The ring circuit uses a 
superimposed voltage source, just 
like the phone company, to maintain 
compatibility with all popular tele­
phone products. 

The kit comes complete with a 
high-quality two piece printed circuit 
board set, all electronic compo­
nents, programmed microprocessor, 
transformers, and a 25 page techni­
cal manual. All you need to finish 
the kit is a good soldering iron, and 
a small enclosure of your choice. If 
you are more adventuresome, a 
"basic" kit is offered that includes 
just the circuit board, programmed 
microprocessor, and technical man­
ual. 

The kit's price is only $145.00. 
The "basic" kit is $53.95 & S&H. 

For more details, contact: 

DIGITAL PRODUCTS COMPANY 
134 WINDSTAR CIR., DEPT. NV 

FOLSOM, CA 95630 
24Hr Voice/FAX 916-985-7219. 

16-BIT AID CONVERTER 
MODULE 

Blue Earth Research introduces 
the Sl-01 Sensor Interface 

Module for converting the output of 
various analog sensors to a digital 
format. The Sl-01 was designed to 
be used with high-precision sensors, 
especially those having a millivolt 
level output signal. The digital out-



put can be read by many popular 
microcontrollers, including all of the 
single board controllers manufac­
tured by Blue Earth Research. 

The Sl-01 is based on a single 
channel 16-bit delta-sigma type 
analog-to-digital converter with a 
two-wire digital output. The ADC 
can operate in bipolar mode for ± 
2.5V differential inputs or unipolar 
mode for 0-2.5V differential or sin­
gle-ended inputs. The common 
mode range for differential inputs is 
0-5 volts. Up to 20 conversions per 
second can be performed. 

An external 9-16V power supply 
can be used to power the Sl-01, 
which includes an on-board 5-volt 
regulator. Series resistors are pre­
sent on all signal lines for transient 
and out-of-range voltage protection. 
Screw terminals are provided for all 
1/0 connections. 

Several options are available, 
including temperature compensated 
sensor excitation, and an oscillator 
circuit for measuring the output of 
capacitive type (e.g., humidity) sen­
sors. A protective plastic enclosure 
is also available. 

The standard Sl-01 is priced at 
$59.95 and is available from stock. 
It includes complete documentation 
along with BASIC and 8051 
Assembly Language software 
examples. 

For more information, contact: 

BLUE EARTH RESEARCH 
165 WEST LIND CT., DEPT. NV 

MANKATO, MN 56001 
507-387-4001 FAX: 507-387-4008 

E-Mail: tom.bachmann@lndustry.net 

IEEE-488.2/GPIB CONTROLLER 
FOR PORTABLE COMPUTERS 

ICS Electronics Corporation 
announces a new IEEE-488.2 con­

troller module that lets any IBM 
compatible desktop or portable 
computer control GPIB bus devices 
from its parallel port. Model 4818, 
GPIB controller is an external mod­
ule that works with standard and 
enhanced parallel printer ports to 
convert the computer into an IEEE-
488.2 bus controller. The 4818 does 
not interfere with the operation of 
existing printers, security keys, or 
other devices that use the comput­
er's parallel port. 

The 4818 is a small 6.3"x 3.75" 
module that connects between the 
computer's parallel port and printer. 
The 4818 monitors the output from 
the computer's parallel port and 
automatically routes all GPIB com­
mands out its IEEE-488 connector 
to the GPIB bus. Responses from 

the GPIB device are sent back 
through the printer port to the com­
puter . The 4818 passes all non­
GPIB commands and data to the 
printer output connector. The 4818 
is powered from the computer's aux­
iliary keyboard connector and it 
does not require an external power 
supply. LEOs on the 4818 provide 
the user with a visual indication of 
its status. 

The 4818's software includes 
ICS's 488 driver libraries, program 
example, and an Interactive 
Command Line program that lets a 
user control GPIB devices from the 
keyboard without having to write a 
program. The 488 Driver Libraries 
support Quick Basic, Visual Basic, 
C and C++ programs, and include 
all of the required IEEE 488.2 con­
troller protocols. The 4818 can exe­
cute programs written for ICS's 488-
PC2 GPIB controller card by relink­
ing the existing programs with the 
new 488 Driver Library. 

The Model 4818. GPIB 
Controller includes the computer 
connection cables, adapters, 488 
driver software, and instruction 
manual. Price is $395.00 each. 

For more information, contact: 

ICS ELECTRONICS CORP. 
473 LOS COCHES ST., DEPT. NV 

MILPITAS, CA 95035-5422 
408-263-5500 

TWO NEW MACINTOSH 
SERIAL CONVERTERS 

The 232MAC and 485MAC Serial 
converters are now available 

from B&B Electronics Manufacturing 
Company. Both new Macintosh 
based products are priced at 
$74.95. 

The 232MAC converts a 
Macintosh printer or modem port 
into a standard RS-232 port for 
communicating with modems, serial 
printers, and other devices that use 
the RS-232 standard. The 232MAC 
not only adapts the Macintosh mini­
din connector to the DB25 connec­
tor, but also is an active device that 
uses RS-232 driver/receiver ICs to 
comply fully with the RS-232 stan­
dard. The 232MAC has a DB25 
male connector for the RS-232 con-

nection and supports transmit & 
receive data, request to send, clear 
to send, and carrier detect. 

T he 485MAC allows your 
Macintosh printer or modem port to 
connect directly to RS-422 equip­
ment, or to a multidrop RS-485 sys­
tem transmit & receive data are con­
verted from the Mac serial port to a 
balanced differential signal that fully 
complies with the RS-485 standard. 
The RS-485 side of the converter 
brin9s out the transmit lines and 
rece1ve lines on screw down termi­
nal blocks for easy connection to 
RS-422/485 two-wire or four-wire 
systems. Jumpers are provided for 
automatic send data control or hard­
ware handshake control of the RS-
485 driver and receiver. 

Both the 232MAC and 485MAC 
converters require 12 VDC at about 
1 OOmA and include a six foot cable 
for connection to a Macintosh. A 
power supply is available for use 
with both converters (Models 232PS 
and 485PS, $14.95 each). 

For more information contact: 

B&B ELECTRONICS MFG. CO. 
707 DA VTON ROAD 

P.O. BOX 1040, DEPT. NV 
OTTAWA, IL 61350 

815-434-0846 
24-HR FAX: 815-434-7094 
24-HR BBS 815-434-2927 

THE COMMAND POST 

Ergotron, Inc. announces the 
availability of another in its line 

of Ergonomic Computer 
WorkCenters. The Command Post 
is a computer/video display mount­
ing column that can be used in man­
ufacturing plants, assembly lines, 
commercial kitchens, and restaurant 
video display locations. It saves 
floor space in areas where floor 
space is at a premium by providing 
computer/video access without 
using worksurface space. 

Mounted to the floor, The 
Command Post uses less than two 

square feet of floor space and when 
mounted overhead uses no floo r 
space at all. Workers can access 
computerized records, recipes , or 
procedures that might otherwise 
have not been immediately avai l· 
able. In addition, the monitor can be 
positioned and repositioned to the 
correct height, distance, and angle 
for operators of any size. 

The Command Post features 
Ergotron's patented ergonomic 
monitor suspension technology, a 
rugged mounting column, steel 
components, and several installa­
tion options. Optional accessories 
include a foot rest, collapsible work­
surface, and keyboard holders. The 
Command Post is priced starting at 
$750.00. 

For more information, contact: 

ERGOTRON, INC. 
3450 YANKEE DR., STE.100 

DEPT. NV 
ST. PAUL, MN 55121-1627 

612-452-8135, 1-800-888-8458 
FAX: 612-454-8346 

SUPER CW KEYBOARD 

M FJ Enterprises, Inc. announces 
the MFJ-452 Super CW 

Keyboard with Perpetual memory, 
only $129.95. 

The MFJ-452 CW Keyboard has 
a two-line LCD display and includes 
an RFI suppressed keyboard. 

The MFJ-452 features eight 250 
character nonvolatile message 
memories, a 150 character type­
ahead buffer, an iambic keyer, and 
a powerful "Morse Code Trainer." 

When you purchase the MFJ-
452, you will be sending effortless 
CW as soon as you turn it on. There 
is no computer to boot up, no pro­
gram to load, you just start typing. 

The MFJ-452 includes 
Perpetual Memory which means 
you can save your messages and 
settings up to 20 years without 
power or batteries. 

MFJ gives you an easy-to-read 
LCD display that simultaneously 
shows you what you're sending out 
on another. You can review stored 
messages, keyboard settings, and 
spot typing errors that can be quick­
ly corrected by backspacing. The 
LCD display will also eliminate 
those painful "neck-typing" strains. 
The LCD is displayed on a sloped 
front panel and has a contrast con­
trol that can be seen by even the 
"red-eyed" HAM. 

The CW keyboard (included) 
has RFI suppression, it won't lock 
up or send characters you don't 
want because of the RF and you 
won't hear any digital hash in your 
receiver. There aren't any complex 
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strokes here either. 
MFJ offers the SingleTouch 

function keys which make it simple 
to store and recall messages, set 
speed, weight and tone, set up seri­
al numbering, turn on and off the 
transmitter tune, and it also features 
a keying and handkey mode. 

With the MFJ-452, commonly 
used prosigns are assigned keys for 
easy use. You can also create any 
prosign by pressing Alt and any 
characters. The 452 also features 
an iambic keyer for fast break-in; 
plug in an iambic paddle and you 
can even use it as a full featured 
keyer. Pause your playing buffer or 
message or insert your comments 
with your paddle and then resume 
playing. 

The MFJ-452 also features a 
powerful and educational "Morse 
Code Trainer." You can practice or 

Grand Prize drawing 2:30pm. ADMISSION: $7, 
under 6 free. FEATURES: C- DP- E- EX- FM- FP . F/R 
- H. DEALER INFO: Outdoor flea market $4 per 
vehicle + admission. Electricity not available. For 
Information Including commercial booth and club 
exhibit Information contact Electronics Fair at PO 
Box 26331, St. Paul MN SS 126 or by calling , 
612-653-9999. 

JUNE 17 

OH • MILFORD - Hamfest. SPONSOR: Milford 
ARC. LOCATION: Live Oaks Career Development 
Center, 5956 Buckwheat Rd. HOURS: 8am-2pm. 
ADMISSION: $4 adv., $5 door, under 12 free. 
TALK-IN: 147.345+. FEATURES: CB- EX - F/R. 
CONTACT: Gerry, 513-677-9255 . 

Ml • MIDLAND - 20th Annual Hamfest. SPON­
SOR: Midland ARC. LOCATION: Midland National 
Guard Armory. HOURS: Sam-1 pm. ADMISSION: 
$4. TALK-IN: 147.00+ . FEATURES: DP- E- EX- FIR. 
DEALER INFO: 8' tables$ 10 adv. , $ 1 5 door. Set-up 
6 :3.0am. CONTACT: MARC Hamfest, PO Box 1049, 
Midland Ml 4864 1 . 51 7-832-3053 eves. 

JUNE 18 

IN • CROWN POINT - Dad's Day Hamfest. 
SPONSOR: Lake County ARC. LOCATION: Lake 
County Fairgrounds. CONTACT: john Gianotti , 
KF9GW, 1513 Camellia Dr. , Munster IN 46321. 
2 19-922- 1065. 

Ml- MADISON HEIGHTS- Computer Trade Show. 
LOCATION: UF &. CW Hall, 876 Horace Brown Dr .. 
1 block E of 1-75, 3 blocks S of 13 Mile Road. 
HOURS: 1 Oam-4pm. ADMISSION: Adults $4. seni­
ors &. students wilD $3 , under 12 free w /adult . 
FEATURES: C- DP. CONTACT: Computers&. You , 
313-283-1 754. 

Ml • MONRO£ - Hamfest. SPONSOR: Midland 
ARC. LOCATION: Monroe County Fairgrounds M -
50 at Rasinvllle Road. HOURS: 8am-2pm. ADMIS­
SION: $3 adv .• $4 door. FEATURES: EX - FM . H. 
DEALER INFO: 8 ' Indo or tables $10, 8 ' outdoor 
space $3. Dealer Info. judy Kraatz , 2275 Nadeau 
Rd ., Monroe Ml 48161. 313-289-2638. CON­
TACT: Fred Lux , WD81TZ. PO Box 982 , Monroe Ml 
48161. 313-243- 1053. 

OH ·MACEDONIA- Hamfest &. Computer Show. 
SPONSOR: Cuyahoga ARS. LOCATION: Nordonla 
High School. HOURS: 8am- 1pm. ADMISSION: $3 
adv., $4 door. TALK-IN: 146.82(-). FEATURES: C ­
DP- H. DEALER INFO: Indoor spaces $I 1 (Includes 
table &. 1 admission) , outdoor spaces $4. CON­
TACT: Rich james or Cars 1995 Hamfest, 7620 
Crestwood Lane, Northfield OH 44067 . 216-468-
2035 . 

JUNE Z4 

Ml • LIVONIA - Computer Trade Show. LOCA· 
TION: Livonia Elks Lodge Hall, 31 1 17 Plymouth 
Rd ., 1 block E of Merriman. HOURS: 1 Oam-3pm. 
ADMISSION: Adults $4, seniors &. students wilD 
$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 
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teach Morse code in Farnsworth or 
normal code. You can select letters, 
numbers, punctuations, or prosigns 
in any combination to practice and 
use standard 5, random 1 to 8 char­
acter groups, or select specific six 
character sets. 

The MFJ-452 also includes 
extra side effects, like the speaker, 
sidetone, volume control, and jack 
for external speaker or earphones. 

The MFJ-452's AT101 compati­
ble keyboard plugs into compact 3-
1/2 x 2-1/2 x 3-1/2 inch interface. 
Use a 12 VDC or 11 0 VAC with 
MFJ-13128, $12.95. 

MFJ-452X is the exact same 
model as MFJ-452, but comes with­
out the keyboard, at only $99.95. 

Both models come with MFJ's 
now famous "No Matter What• one 
year unconditional guarantee. 

For more information, contact: 

Continued from page 75 

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 . FIR - S. 
DEALER INFO: Covered 8 ' table $35 ea. CONTACT: 
Progressive Computer Productions, 238 14 Michi­
gan Ave .. Ste . 23 7 , Dearborn Ml48124. 31 3-425-
9276. 

JUNE Z 5 

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. S 1 off reg . adult admission 
w / thls ad. FEATURES: AC - C - FP. CONTACT: 
Computer Central , jay B. Robinson . 708-940-
7547 . 

Ml • ANN ARIIOR - Colossal Computer Sale. 
LOCATION: jewish Community Center. LOCATION: 
Washtenaw Community College 's Morris Lawrence 
Bldg. HOURS: 9 :30am-4pm. ADMISSION: $4 . FEA­
TURES: C - S. DEALER INFO: Vendor tables $40. 
CONTACT: 313-97 1-0990 • Jewish Comm unity 
Center. 

Ml· WATERFORD- Computer Trade Show. LOCA· 
TION: NOCC CAl Building, 5640 Williams Lake 
Rd .. between Airport Rd . &. R!R track s: at Exit 8 9 
off 1-75 go W 3 .5 miles t o Walton Blvd ., turn r ight 
&. go approx. I m lle . HOURS: 1 Oam-3pm. ADMIS­
SION: Adults $4, seniors&. students wilD $3, under 
12 free w /adult. FEATURES: C - DP. CONTACT: 
Computers&. You , 313-283- 1754. 

JULY 1 

Ml ·TROY- Computer Trade Show. LOCATION: 
American Polish Cultural Center, 2975 E. M aple 
Rd . ( 1 5 Mile) corner of DeQulndre. HOURS: 1 Oam-
3pm. ADMISSION: Adults $4: Seniors &. students 
wilD $3 : under 12 free w/adult . FEATURES: C- DP. 
CONTACT: Computers&. You , 313-283-1754. 

JULY 8 

WJ . OAK CREEK- 26th Annual Swapfest SPON­
SOR: South Milwaukee ARC. LOCATION: American 
Legion Post #434, 9327 S. Shepard Ave. HOURS: 
7am-2pm. ADMISSION: $4. TALK-IN: 14 6.52 Sim­
plex. FEATURES: DP - EX - FP - F/R. CONTACT: 
414-762-3235 . 

JULY 14- 16 

MT ·EAST GLACIER- Montana State Convention/ 
Hamfest. SPONSOR: Montana State Convent ion&. 
Glacler/Waterton lnt ' l Hamfest. CONTACT: Darrell 
Thomas, N7KOR, 743 33rd Ave. NE, Great Fa lls MT 
59404. 406-453-8574. 

JULY 15 

IN ·INDIANAPOLIS- Indianapolis Computer Fair. 
LOCATION: Quality Inn East, 3525 N . Shadeland 
Ave., near Pendleton Pike. HOURS: I Oam-3pm. 
ADMISSION: $4, under 12 free. FEATURES: C • DP. 
CONTACT: Ben Yanto, AGI Computer Fa irs. • 

JULY 16 

IL • ORLAND PARK - The Orland Park Computer 
Show. LOCATION: Orland Park Civic Center. 147th 

MFJ ENTERPRISES, INC. 
P.O. BOX 494, DEPT. NV 

MISSISSIPPI STATE, MS 39762 
601·323·5869 FAX: 601·323·6551 

1-800-647-1800 

RIBBON CABLE TERMINATOR 

Aeronics, Inc. announces the 
availability of its newest SCSI 

terminator connectivity solution, the 
68 Position IDC 0.025 Pitch Ribbon 

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: AC - C­
CB- DP . FP - F/R - All Indoors. CONTACT: 24-hour 
Hotline 708-974-3123. 

OH • VAN WERT - Hamfest '95 . SPONSOR: Van 
Wert ARC. LOCATION: Van Wert County Fair­
grounds, Commercial Bldg. US 12 7 South. HOURS: 
8am-3pm. ADMISSION: $4. TALK-IN: 146.850. 
FEATURES: C - CB - DP - E - EX . FP - F/R - H- T. 
DEALER INFO: 8 ' tables $10 + admission, space 
on ly $6 + admission, trunk sales $6 + admission. 
CONTACT: Bob High 419-795-5763 before 5pm: 
Bob WDSLPY 419-238-1877 after Spm. 

JULY Z3 

IL · SUGAR GROVE - ARRL Hamfest. SPONSOR: 
Fox River Radio League. CONTACT: james E. Von 
O lnhausen, N9UZC, 405 Davis Rd ., Batavia IL 
60510- 1 306. 708-879-3042 . 

JULY 18-19 

OK • OKLAHOMA CITY - Ham Holidays '95 . 
SPONSOR: Central Oklahoma Radio Amateurs . 
LOCATION: Oklahoma State Fair Park . Arts &. 
Crafts Bldg. HOURS: Fri. 5pm-8pm; Sat . 8am-Spm. 
ADMISSION: $6 adv. , $8 door. TALK-IN: 146.67. 
FEATURES:C - CB - DP - EX- F- FM- FP- F/R - H - RV-S 
- S. DEALER INFO: Flea Market $ 1 0 / table . CON­
TACT: Ham Holidays '95 , PO Box 851281 , Yukon 
OK 73085-1281. CompuServe 75672 ,3475 . 

JULYZ9 

Ml- WESTLAND- Great Lakes Computer Expo&. 
Sa le . SPONSOR: Progressive Computer Produc­
t ions . LOCATION: Wayne-Ford Civic League, 1645 
W ayne Rd. I blk S of Ford Rd. HOURS: I Oam-4pm. 
ADMISSION: Adults $4 , Seniors/Students $3 , un­
der 12 free w /adu l t . FEATURES: C- DP- FP- F/R - S. 
DEALER INFO: Covered 8 ' table $35 ea. CONTACT: 
Progressive Comp uter Productions, 23814 Michi­
gan A ve .. Ste 23 7 , Dearborn Ml 48124. 313-425-
9276. 

OH · XENIA- Ham fest&. Computer Expo. LOCA­
TION: Heartland Flea Market&. Bingo Hall, Corner 
o f A llison . HOURS: 8am-3pm . ADMISSION: Free. 
FEATURES: FP- T. DEALER INFO: Inside space, $15 
per table , $25 per table w /electrlc , tailgate spaces 
$1 0 . CONTACT: High Noon Trading Co., 4230 
Dayton-Xen ia Rd , Ste 500, Beavercreek OH 
45432 , 513-429-5403. 

TX • TEXAS CITY - ARRL Hamfest. SPONSOR: 
Tidelands ARS. CONTACT: Bill Steele, WASWVP, 
PO Box 892, Texas City TX 77 590. 409-948-0308. 

JULY 30 

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 · STICKNEY- ARRL Ham fest. SPONSOR: DuPage 
ARC. CONTACT: Edwin Weinstein, WD9AYR, 7511 

Cable terminator. 
The 68 Position IDC ribbon 

cable terminator provides a simple 
and inexpensive method of increas­
ing SCSI bus performance. 

The terminator easily clamps 
onto an existing SCSI ribbon cable 
and eliminates the standard passive 
terminators usually found on OEM 
peripherals. 

The 68 Position IDC ribbon 
cable terminator is available in 
seven electrical configurations, 
including active, high current active, 
forced perfect, differential, and pas­
sive terminators. 

For more details, contact: 

AERONICS, INC. 
12741 RESEARCH BLVD., STE. 500 

DEPT. NV 
AUSTIN. TX 78759 

512·258·2303 FAX: 512·258-4392 

Walnut Ave ., Woodridge IL 60517 . 708-985-
0527 . 

Ml • PORT HURON - ARRL Hamfest. SPONSOR: 
Eastern Michigan ARC. CONTACT: Henry Kohl, 
K8DD, 1640 Henry St .. Port Huron, Ml 48060. 
810-982-7088. 

EASTERN REGION 

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. FEATURES: C ­
DP . FM. F/R- H- T. DEALER INFO: Tables&. 
tailgating spaces are free w/admisslon. CONTACT: 
Glen, WN3G, @ 410-643- 1 125: Jim, K3UBC, @ 
410-643-3338. 

NJ- WAYNE- Computer Show. LOCATION: Wil­
liam Paterson College, Recreation Center, near 
1-80, Rt. 23 &.. Rt. 46. HOURS: 9:30am-4:30pm. 
FEATURES: C. DEALER INFO: 500+ tables. CON­
TACT: KGP Computer Show. • 

NY· OWEGO- Southern Tier Hamfest. SPONSOR: 
Southern Tier ARC. LOCATION: Marvin Park Fair­
grounds, Rt . 1 7C &. Exit 64. HOURS: 8am-4pm. 
ADMISSION: $3 adv .. $4 door, tailgate $2 extra. 
TALK-IN: 146. 16/76 &. 146.52/ 52 . FEATURES: B • 
CB- EX - F- FM . F/R - H - T. DEALER INFO: Tables 
$15 . CONTACT: STARC, POB 7082, Endicott NY 
13761-7082. 

PA- ELIZABETHTOWN -Computer Show/Ham­
fest . SPONSOR: Susquehanna Valley Repeater 
Assn . LOCATION: Elizabethtown Area High 
School. HOURS: Sam-?. ADMISSION: $5 - under 12 
free . TALK-IN: 147. 1 OS 449 .525 . FEATURES: C - EX 
- F/R - H - T. DEALER INFO: Indoor tables $10, 
Tailgating - admission + $3. Set-up 6am. CON· 
TACT: Richard Clark , KC3DR, 485 Maytown Rd., 
Elizabethtown, PA 17022. 7 17-361-8202. 

SC- GREENVILLE- Hamfest. SPONSOR: Blue Ridge 
ARS. LOCATION: Anderson County Fairgrounds. 
HOURS: 8am-Spm. ADMISSION: $4 adv., $5 door, 
under 12 free . TALK-IN: 146.01 / 146.61 , 146.22/ 
146.82 . FEATURES: DP- EX- F/R- RV-H- T. DEALER 
INFO: Indoor flea market tables $ 1 1, outdoor 
tailgating - 1 I 0' space free w /pa ld admission, add 
I space $5 each. Set-up: Fri. 6pm-9pm, Sat. 
6am-8am. 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, 1130 
9th Ave, Exit 108 at 1-2011-59. HOURS: Sat, 
9am-Spm, Sun, 1 Oam-4pm. ADMISSION: $5 both 
days, $4 Sun. only. FEATUR£5: AC- C- Dl'- Fl'- F/R. 
DEALER INFO: 8 ' tables $35. CONTACT: Computer 
Show, I'OB 295, Riverdale GA 30274. 404-907-
6225. 

PA - ALLENTOWN - Computer Show &. Sale. 
SPONSOR: Marketl'ro. LOCATION: Allentown Fair­
grounds. HOURS: 9,30am-4,30pm. ADMISSION: 
$6. FEATURES: C- Fl'. CONTACT: Marketl'ro,I'OB 
41044, Bethesda MD 20S14. 301-530-2355. 

PA - NORTH WALlS- I'C Dealer Showcase. 
SPONSOR: StarWare. LOCATION: Montgomery 
Mall, Rt. 309 &. 202. HOURS: Sat: 1 Oam-9,30pm, 
Sun, Noon-Spm. ADMISSION: Free. FEATUR£5: AC­
C- Fl'. DEALER INFO: Tables $95 ea. per day. 
CONTACT: StarWare, 610-584-8770. 

MAY 7 

MA -TAUNTON - Computer Shows&. Sales. 
SPONSOR: Northern Computer Shows. LOCATION: 
Taunton Holiday Inn, Exit 9 off 1-495, between Rt. 
24 &. 1-95. HOURS: 1 Oam-3:30pm. ADMISSION: 
$7. under 14 free w /adult. FEATUR£5: C. DEALER 
INFO: Setup Sam. CONTACT: Northern Computer 
Shows. • 

NY· SELDEN- Amateur Radio Auction . SPONSOR: 
Radio Central ARC. LOCATION: Suffolk Communi­
ty College. HOURS: 8,30am-? ADMISSION: $3. 
TALK-IN: 145.15/42 , 449.525/2 A. FEATURES: Fl'­
F/R. DEALER INFO: Tables - free. Set-up 7am. 
CONTACT: Emil Tillona, KDIF, 516-696-0610: 
John Mark, KB2QQ, 516-689-6343 . 

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 I'L 156.7, 223 . 760MHz I'L 
67.0, 146.910Hz, 443.350MHz I'L 156.7. FEA­
TURES: Dl' - EX- Fl'- F/R. DEALER INFO: Setup 1 am. 
S 19 1st table , $ 1 5 ea. All tables 30"x5' , or bring 
your own at S 14 per 6' space. Tables $25 ea. at 
door, $20 per 6' space. Full payment due w /regls­
tratlon. CONTACT: Otto Supllskl, WB2SLQ, 914-
969-1053. 

PA- WRIGHTSTOWN - Hamfest '95. SPONSOR: 
Warminster ARC. LOCATION: Middletown Grange 
Fairgrounds, Penn's !'ark Rd. HOURS: 7am-2pm. 
ADMISSION: $6 XYL&. kids free. TALK-IN: 147.09 
rptr 146.52 Simplex. FEATUR£5: EX - F/R- T. 
DEALER INFO: Indoor space $12. Outdoor space 
$9, Vendor Info. Woody Woodside, N6XES. 215-
672-S4S2. CONTACT: George Brechman, N3HBT, 
2 1 5-443-5656. 

VA ·ANNANDALE - Computer Show&. Sale. 
SPONSOR: Marketl'ro. LOCATION: Northern Vir­
ginia Community College (NOVA). HOURS: 
9:30am-4:30pm. ADMISSION: $6. FEATUR£5: C -
Fl'. CONTACT: Marketl'ro, I'OB 41044, Bethesda 
MD 20814. 301 -530-2355 . 

MAY 13 

MD· BOWIE- Computer Show&. Sale. SPONSORf 
Marketl'ro. LOCATION: Bowie State College. 
HOURS: 1 Oam-4pm. ADMISSION: $6. FEATUR£5: C 
- Fl'. CONTACT: Marketl'ro, I'OB 41044, Bethesda 
MD 20814. 301 -530-2355. 

NH - PORTSMOUTH - Computer Shows &. Sales. 
SPONSOR: Northern Computer Shows. LOCATION: 
Rockingham !'ark, Exit 5 off 1-95 to Rt . 1 Bypass 
South . HOURS: 10am-3,30pm. ADMISSION: $7 , 
under 14 free w /adult. FEATUR£5: C. DEALER INFO: 
Setup Sam. CONTACT: Northern Computer 
Shows. • 

OH - TOLEDO- Computer Show&. Sale. SPON­
SOR: Marketl'ro. LOCATION: Seagate Convention 
Center. HOURS: 1 Oam-4pm. ADMISSION: $6. FEA­
TUR£5: C- Fl'. CONTACT: Marketl'ro, I'OB 41044, 
Bethesda MD 20S14. 301-530-2355. 

MAYI3 - 14 

PA- PLYMOUTH MEETING- I'C Dealer Showcase. 
SPONSOR: StarWare. LOCATION:I'Iymouth Meet­
Ing Mall, I' A Tpke. Exit 2S. HOURS: Sat: I Oam-
9 ,30pm, Sun, Noon-Spm. ADMISSION: Free. FEA­
TURES: AC- C - Fl'. DEALER INFO: Tables $95 ea. 
per day. CONTACT: StarWare, 610-584-8770. 

MAY 14 

MD - HAGERSTOWN -Great Hagerstown Ham fest 
&. Computer Show. SPONSOR: Antietam Radio 
Assoc. W3CWC. LOCATION: Hagerstown Jr. Col­
lege, Athletic &. Recreation Center. HOURS: 
s,30am-3pm. ADMISSION: $5, under 12 free . 
FEATUR£5: C- Dl'- EX- H- T. DEALER INFO: Tailgate 
spaces $5- first come, first serve. Indoor tables­
$1 5 adv., $20 door. Set up 6,30pm-9,30pm, Sat. 
CONTACT: Fred Bailey, N3HTN. 301-416-8079, 
301-714-0688. 

WV - WHEELING - 18th Annual Wheeling Ham­
fest/Computer Show. SPONSOR: Triple States Ra-

dlo Amateur Club. LOCATION: Wheellngl'ark, off 
1-70. HOURS: Sam-3pm. ADMISSION: $2 adv .. $3 
door. Women&. 17 or younger, free . TALK-IN: 
146.910 &. 146.715. FEATUR£5: B - C - CB- Dl'- EX 
- FM- Fl'- 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/11 , Adena OH 43901 . l'h/FAX 614-546-3930. 

MAY 19-ZO 

VA - EMPORIA - Vintage Radio Trade/Show. 
SPONSOR: Vintage Radio Unique Society. LOCA­
TION: Holiday Inn&. WEVA. Corner of 1-95 &. Hwy 
58 {east side) . HOURS: Fri. 12pm-4pm; Sat , Sam-
4pm. ADMISSION: $3 both days, over 59 $1. 
TALK-IN: CB. CONTACT: Jerry Sears , WB4JGZ. 312 
Auburndale St .. Winston-Salem NC 27104. 910-
765-4302. 

MAY 19-ZO-Z 1 

NY - ROCHlSTER - 61 st Annual Ham fest &. 
Computer Show. Combined with the Atlantic Divi­
sion/New York State ARRL Convention. LOCA­
TION: Monroe County Fairgrounds, Rt. 1 SA &. 
Calkins Rd . ADMISSION: $6, adv., $8 door. FEA­
TURES: B - C - CB - FM - H. DEALER INFO: Flea 
market- 10 x 20 tailgate spaceS 1 0 .. CONTACT: 
Rochester Hamfest, 716-424-71S4. 

MAY ZO 

KY- PADUCAH- Dukefest ARRL Ham fest. SPON­
SOR: Paducah ARA . LOCATION: Cherry Conven­
tion Center. HOURS: Sam-? ADMISSION: $5. TALK­
IN: 14 7 .060. FEATURES: EX- F- FM - F/R. DEALER 
INFO: S' tables, $5. CONTACT: David Fraser, 
KQ41U, 57 1 5 Blandville Rd .. Paducah KY 4200 I . 
502-554-7999. 

NJ - BELVIDERE - ARRL Hamfest. SPONSOR: 
Cherryville Repeater Assn . CONTACT: Marty Groz­
lnskl, NS2K. 6 Klrkbrldge Rd., Flemington NJ 
08822 . 908-806-6944. 

NJ- PHILLIPSBURG- Ham fest . SPONSOR: Cherry­
ville Repeater Assn. LOCATION: Warren County 
Farmers Fairgrounds. HOURS: 8am-2pm. ADMIS­
SION: $6, under 12 free. TALK-IN: 147.375 + 600 
@ 6am. FEATURES: C - CB- Dl' - E- EX - F - FM - Fl' - H 
- T. DEALER INFO: Indoor tables S 15, ele~trlc $5 
extra , tailgate spaces S 10. Set-up 6am. CONTACT: 
Keith Burt , KF5FK. 90S-7SS-4080, before 1 Opm, 
908-526-4958/FAX. 

NJ- WILMINGTON- Computer Show. LOCATION: 
Shriner 's, N of Boston at 1-93 Exit 1139, right at 
bottom of ramp, follow signs. HOURS: 9,30am-
4,30pm. FEATUR£5: C. DEALER INFO: 500 + tables. 
CONTACT: KG!' Computer Show. • 

PA - EPHRATA - Lancaster County Hamfest &. 
Computer. SPONSOR: Ephrata Area Repeater So­
ciety. LOCATION: Ephrata Senior High School. 803 
Oak Blvd. HOURS: Sam-?. ADMISSION: $4, chil­
dren free . TALK-IN: 145.450 444.650. FEATURES: 
EX - F/R. DEALER INFO: Inside 8' table $6 + 
admission, tailgating {2 spaces) $3 +.admission, 
Electricity S I extra . CONTACT: EARS, 906 Clear­
view Ave., Ephrata PA 17522. 

PA - LEBANON - Computer Show &. Sale . SPON­
SOR: MarketPro. LOCATION: Lebanon Valley Expo 
Center. HOURS: 1 Oam-4pm. ADMISSION: $6. FEA­
TURES: C- FP. CONTACT: MarketPro, POB 41044, 
Bethesda MD 20814. 301-530-2355 . 

Rl - FORESTDALE - Flea Market &. Auction . 
SPONSOR: Rhode Island FM Repe. LOCATION: 
VFW Hall, Rt . 146. HOURS: Sam-?. CONTACT: 
Rick, K1KYI, 401-725-7595. 

VA- ROANOKE- Mayfest '95. SPONSOR: Roan­
oke Valley ARC. LOCATION: Roanoke Civic Cen­
ter. HOURS: 9am-4pm. ADMISSION: $5 adv .. $6 
door. TALK-IN: 146.985 (-600) 442.50+. FEA­
TUR£5: EX- F. DEALER INFO: Commercial, s· table 
$20: Inside flea markets· tableS I 0 + admission; 
Tailgate space $5 + admlsslon//Eiectric hookup 
S 15. Set-up 6am. Doug Moore, K4WVS, 703-343-
6794(h), 703-342-S513{w), 703-342-1250{f). 
CONTACT: RVARC, PO Box 2002, Roanoke, VA 
24009. 

MAY ZO-Z I 

AL - IIIRMINGHAM - ARRL Hamfest. SPONSOR: 
Birmingham ARC. CONTACT: Bill Levey , WA4FAT, 
2953 Donlta Dr., Birmingham AL 35243. 205-967-
6122 . 

NJ- PHILLIPSBURG- PC Dealer Showcase. SPON­
SOR: StarWare. LOCATION: Phillipsburg Mall, Rt . 
22 . HOURS: Sat, I Oam-9,30pm, Sun, II am-Spm. 
ADMISSION: Free. FEATUR£5: AC- C- FP. DEALER 
INFO: Tables $95 ea. per day. CONTACT: Star­
Ware , 610-584-8770. 

MAY Z I 

MA- CAMBRIDGE- Tailgate Electronics, Comput­
er&. Amateur Radio Flea Market. SPONSOR: MIT 
Radio Society and Harvard Wireless Club. LOCA­
TION: Albany &. Main Sts. HOURS: 9am-2pm rain 
or shine. ADMISSION: $2 . TALK-IN: 146.52, 
449.725/444.725- pi 2A- WIXM/R. FEATURES: C 

- FP - H - T. DEALER INFO: Tailgate room for 600 
sellers. $10 per space at gate, $S 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. 

NH - PORTSMOUTH - Computer Shows &. Sales. 
SPONSOR: Northern Computer Shows. LOCATION: 
Frank Jones Center, Exit 5 off 1-95 toRt. 1 Bypass 
South. HOURS: 10am-3,30pm. ADMISSION: $7, 
under 14 free w/adult. FEATUR£5: C. DEALER INFO: 
Setup Sam. CONTACT: Northern Computer 
Shows." 

NY - WOODBURY - Hamfair. SPONSOR: Long 
Island Mobile ARC. LOCATION: Brlarcllffe College, 
250 Crossways Park Dr. HOURS: 9am-3pm. AD­
MISSION: $6, YL's &. children free . TALK-IN: 
146.25. FEATURES: C- CB- DP- EX- FP- F/R- H. 
DEALER INFO: Space S 15 @ door, no advance. 
CONTACT: Nell Hartman, WE2V, 516-462-5549. 
Mark Nadel, NK2T, 516-796-2366. 

MAY Z6-Z7 

MS - PASCOGOULA - Hamfest '95. SPONSOR: 
Jackson County ARC. LOCATION: jackson County 
Fairgrounds. HOURS: Fri. 6-9, Sat . 8-3 . ADMIS­
SION: $2, under 12 free. TALK-IN: 144.51 /1 45.11. 
FEATURES: DP- EX- F/R- H RV-S T. DEALER INFO: 
Winston Dunn KISZH. 601-762-8070. CONTACT: 
Charles " Kim" Klmmerly, NSXGI , 60 I-826-5SI I. 

MAYZ7 

CT • VERNON - Harford Hamfest. SPONSOR: 
Natchaug ARC. LOCATION: Tolland Agrlcutura l 
Center. CONTACT: Wayne, 203-4S7-192 I. 

fL - FORT LAUDERDALE - Narlsaam Computer 
Show. SPONSOR: Narlsaam, Inc. LOCATION: Holi­
day Inn West, 51 00 N State Rd . 7. HOURS: 
9,30am-3,30pm. ADMISSION: $5, $4 w/ad, under 
12 free . FEATURES:. AC - C - FP. CONTACT: 
Narlsaam. • 

NC - DURHAM - 21st Annual DUR-Ham-Fest. 
SPONSOR: Durham FM Assn . LOCATION: South 
Square Mall; at the front of the mall on Business 
15/501 . HOURS: 8am-3pm. ADMISSION: $4 adv., 
$5 door. TALK-IN: 147.225{up), Hillsborough , 
145.45{dn), Durham. DEALER INFO: Tables. adv. 
S I 0. doorS 12. Tallgaters $5 + admission . CON­
TACT: Rodney Draughon, KD4KMI , Rt .4 Box 205, 
Rougemont, NC 21512, 910-364-7420. 

MAY Z7 -Z8 

MD • GAITHERSBURG - Computer Show &. Sale. 
SPONSOR: MarketPro. LOCATION: Montgomery 
County Fairgrounds. HOURS: 9 ,30am-4,30pm. AD· 
MISSION: $6. FEATUR£5: C- FP. CONTACT: Market­
Pro, POB 41044, Bethesda MD 20SI4. 301 -530-
2355. 

PA- KING OF PRUSSIA- Computer Show&. Sale. 
SPONSOR: MarketPro. LOCATION: Valley Forge 
Convention Center. HOURS: 9,30am-4 ,30pm . AD­
MISSION: $6.50. FEATUR£5: C- FP. CONTACT: 
MarketPro, POB 41 044, Bethesda MD 20814. 
301-530-2355. 

MAYZS 

fL - WlST PALM BEACH - Narlsaam Computer 
Show. SPONSOR: Narlsaam, Inc. LOCATION: Palm 
Beach Airport Hilton, ISO Australian Ave. HOURS: 
I Oam-4pm. ADMISSION: $5, $4 w /ad, under 12 
free. FEATUR£5: AC - C- FP. CONTACT: Narlsaam. • 

MD • WlST FRIENDSHIP - Hamfest. SPONSOR: 
Maryland FM Assoc. LOCATION: Howard County 
Fairgrounds, Rt. 144. HOURS: Sam-3pm. ADMIS­
SION: $5 donation. TALK-IN: 146.16/. 76, 
223.16/.76 &. 449.00/4.00. FEATURES: CB- FM- FP 
- F/R. DEALER INFO: Tables, $15 adv., $20 door. 
CONTACT: Melvin Seyle WA3KZR, 15809 Pointer 
Ridge Dr .. Bowie MD 20716. 301-249-614 7. 

NY • POUGHKEEPSIE- Mt. Beacon Hamfest . 
LOCATION: Arlington Senior High School, North 
Campus. HOURS: Sam-lpm. ADMISSION: $5, 
spouses&. kids. TALK-IN: 146.97MHz(-). FEA­
TUR£5: C • E • EX - FM - FP - H • T. DEALER INFO: 
Tailgating or OWN Indoor table, $6 (Includes I 
free admission). Tables, adv. $8, Door $10 ( 1 free 
admission, I table). CONTACT: Ken Akasofu, 
KL7JCO. 316 Titusville Rd . #4, Poughkeepsie , NY 
12603-2944. 914-4S5-9617. 

JUNE 3 

MD · HAVRE DE GRACE -Computer Show&. Sale. 
SPONSOR: GOOD Shows. LOCATION: Havre de 
Grace Community Center. HOURS: 9am-4pm. AD­
MISSION: $4, under 12 free w /adult. FEATURES: C­
DP- E. CONTACT: GOOD Shows, 2 1 06 Hampshire 
Dr. 1/z, Fallston MD 21047 . 410-893-0093. 

NC ·WILMINGTON - 3rd Annual 1995 Seafest. 
SPONSOR: Azalea Coast ARC. LOCATION: Trask 
Coliseum at UNCW. HOURS: 9am-3pm. ADMIS­
SION: $5 adv., $6 door. TALK-IN: 147.180. FEA­
TURES: AC- CB - Dl' - EX - FM - FP - F/R. DEALER 
INFO: Tables S 10 + admission, electric hook-ups 
$5. CONTACT: ACARC, PO Box 4044, Wilmington 

NC 2S406. 91 0-6S6-4325, nights. 

NH • MANCHESTER - Computer Shows &. Sales. 
SPONSOR: Northern Computer Shows. LOCATION: 
Expo Complex at Holiday Inn, Center of NH, 1-293 
Exit 5 or 6. HOURS: I Oam-3 ,30pm. ADMISSION: 
$7, under 14 free w /adult. FEATUR£5: C. DEALER 
INFO: Setup Sam. CONTACT: Northern Computer 
Shows.• 

NY • ROME - ARRL Hamfest. SPONSOR: Rome 
Radio Club. CONTACT: Russell Scharer, KB2MAS, 
POB 327 , Clark Mills NY 13321. 315-S53-S739. 

OH ·DAYTON- Computer Show&. Sale . SPON­
SOR: MarketPro. LOCATION: Montgomery County 
Fairgrounds. HOURS: I Oam-4pm. ADMISSION: $6. 
FEATURES: C- FP. CONTACT: MarketPro, POB 
41044, Bethesda MD 20814. 301-530-2355. 

PA • FORT WASHINGTON - Computer Show. 
LOCATION: Expo Center, near Philadelphia , PA 
Turnpike Exit /126, / 1/2 mi. to light , turn right&. 
follow signs. HOURS: I Oam-3pm. FEATURES: C. 
DEALER INFO: 500 + tables. CONTACT: KGP Com­
puter Show.• 

VA· ANNANDALE- Computer Show&. Sale. 
SPONSOR: MarketPro. LOCATION: Northern Vir­
ginia Community College. HOURS: 1 Oam-4pm . 
ADMISSION: $6. FEATURES: C - FP. CONTACT: 
MarketPro, POB 41044, Bethesda MD 20SI4. 
301-530-2355. 

JUNE 4 

CT- NEWINGTON -Amateur Radio&. Electronics 
Flea Market. SPONSOR: Newington ARL. LOCA­
TION: Newington High School, Willard Ave . Rt . 
173. HOURS: 9am-l pm. ADMISSION: $4. TALK-IN: 
145.45, 146.52 Simplex. FEATUR£5: CB - E- EX- H 
- T. DEALER INFO: Tables- S 15, adv., $20 door. 
CONTACT: Fred Jarvis, N 1 KWJ c/o NARL, 34 Mea­
dow St .. Newington CT 061 I 1. 

MD -BOWIE- Computer Show&. Sale . SPONSOR: 
MarketPro. LOCATION: Bowie State College. 
HOURS: I Oam-4pm. ADMISSION: $6. FEATURES: C 
- Fl' . CONTACT: Marketl'ro, POB 41044 , Bethesda 
MD 20814. 301 -530-2355 . 

NH • CONTOOCOOK - Hamfest. SPONSOR: Con­
toocook Valley ARC. ADMISSION: $2. DEALER 
INFO: Sellers $6. CONTACT: John, N I FOJ. 603-
746-4SI7 . 

OH ·COLUMBUS - Computer Show &. Sale. 
SPONSOR: Marketl'ro. LOCATION: Ohio State Fair­
grounds, Expositions Center. HOURS: I Oam-4pm. 
ADMISSION: $6. FEATURES: C - FP. CONTACT: 
Marketl'ro, I'OB 41044, Bethesda MD 20814. 
301-530-2355 . 

PA - BUTLER - 41st Breezeshooters· Ham fest. 
LOCATION: Butler Farm Showgrounds. HOURS: 
Sam-4pm. ADMISSION: $1, under 12 free. TALK­
IN: 147 .96/. 36. FEATURES: CB- Fl'- F/R - H- T. 
DEALER INFO: Tailgating space $I . Dealer tables 
S 1 5. CONTACT: Breezeshooters· Hotline, 412-
828-3694. 

PA- TAMAQUA- ARRL Hamfest. SPONSOR: 
Tamaqua Area Side Band ARA &. Anthracite Rptr. 
Assoc. CONTACT: Allen R. Breiner, W3TI, 212 
Race St .. Tamaqua I'A IS252. 717-66S-3098. 

VA. MANASSAS- Hamfest &. Computer Show. 
SPONSOR: Ole Virginia Hams. LOCATION: Prince 
William County Fairgrounds, 166 West toRt . 234, 
South on Rt .. 234. HOURS: 8am-4pm. ADMISSION: 
$5 . TALK-IN: 146.37/146.97 223.06/ 224.66. 
FEATUR£5: C- CB- DP- E- FM- FP- F/R- H- RV-S- T. 
DEALER INFO: Contact joe, K4FI'T, 703-257-9719. 
CONTACT: Mary Lou, KB4EFI' , 703-369-2877. 

JUNE 10 

CT- GOSHEN- ARRL Ham fest. SPONSOR: South­
ern Berkshire ARC. CONTACT: Sid Shore, K 1 SS, 
205 Sharon Valley Rd., Sharon CT 06069. 203-
364-04SO. 

NC • WINSTON-SALEM - Hamfest &. Computer 
Fair. SPONSOR: Forsyth ARC. LOCATION: Dixie 
Classic Fairgrounds. HOURS: Sam-3pm. ADMIS­
SION: $6 adv., $7 door. TALK-IN: 146.04/64. 
FEATURES: AC - C- CB- Dl'- E- EX- FM- Fl' • F/R- H­
RV-H. S-T. DEALER INFO: Tailgate space $3. 
Covered outdoor space, call. Indoor table w/chalr 
S I 0 . CONTACT: Bill Patterson, KD4RGB, I'OB 
11361 , Winston-Salem NC 27116. 910-723-
77SS. 

NJ ·EDISON- Computer Show. LOCATION: Rari­
tan Center Exposition Hall , NJ Tpke. Exit Ill 0 , right 
at toll, follow signs; near Sl &. NYC. HOURS: 
9 ,30am-4,30pm. FEATURES: C. DEALER INFO: 
1,000 + tables . CONTACT: KG!' Computer Show. • 

JUNE II 

KY- COVINGTON- Ham-0-Rama '95. SPONSOR: 
Northern Kentucky ARC. LOCATION: Erlanger 
Lions' Park. HOURS: Sam-? ADMISSION: $4 adv., 
$5 door, under 13 free . TALK-IN: 147.255+. 
147 .375+. FEATURES: Dl'- F- F/R ·H. DEALER 
INFO: Indoor table $15, Flea market space $2 (no 
table). Set-up 6am. CONTACT: KC4FET% NKARC, 
1'0 Box 1062, Covington KY 41012 . 606-341-
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1213, FAX 606-384-4002. 

NY • LANCASTER - 7th Annual Hamfest. SPON· 
SOR: Lancaster ARC. LOCATION: Darien Center 
Firehall. HOURS: 6am-3pm. ADMISSION: $4 adv., 
SS door. TALK-IN: 14 7.255 + 600, 443.850 
+ SMHz. FEATURES: DP- FM- FIR. DEALER INFO: 
Indoor tables $10 first , $5 addt"l. CONTACT: Luke 
Callianno, N2GDU, I I 05 Ransom Rd., Lancaster 
NY 14086. 7 16-683-8880. 

NY • QUUNS - Hamfest. SPONSOR: Hall of 
Science ARC. LOCATION: New York Hall of Sci­
ence, parking lot. Flushing Meadows Park, 47-0 I 
I II th St., Queens. HOURS: 9am-3pm. ADMIS· 
SION: $5, under 12 free. TALK-IN: 444.200, 
WB2ZZO Repeat, 146.52 Simplex. FEATURES: C. 
CB • DP • FP • FIR • H. DEALER INFO: Space $10, 
includes one admission. Set-up 7,3Qam. CON· 
TACT: For further information call at night only, 
Charles Becker, WA2jUj, 516-694-3955. Arnie 
Schiffman, WB2YXB, 718-343-0172. 

PA • HANOVER - Pleasant Hill Computer &. 
Ham fest. SPONSOR: Hanover Area Hamming Assn. 
LOCATION: Pleasant Hill Fire Co. Fairgrounds, 5 
miles south of Hanover on Rt. 94. HOURS: Bam-? 
ADMISSION: $5, under 12 free. TALK-IN: 146.895. 
FEATURES: C ·EX· FIR· H • T. DEALER INFO: Indoor 
Tables $10 ea, Tailgating admission + $3 per 
space. Set-up 6am. CONTACT: Roger Gibson, 
N31Cj. I'OB 820, Hanover I' A 17331. 410-239-
8451. 

PA • WINFIELD - Central Pennsylvania Ham &. 
Computer Fest. SPONSOR: Susquehanna Valley 
ARC &. Milton ARC. LOCATION: Union Township 
Fire Co. Carnival Grounds. US Rt. 15, 5 mi South of 
Lewisburg. HOURS: Bam-?. ADMISSION: $4 door 
only, under 12 free. TALK-IN: 146.371146.97, 
147.78/147.18. 146.52. TALK-IN: C- DP- E. FIR. 
H - T. DEALER INFO: Tailgating $1 space. CON­
TACT: David Welker, AA3BO, 717-286-0787. 
SVARC, PO Box 73, Hummels Wharf I'A 17831-
0073. 

JUNE 16-17 

GA ·ALBANY- ARRL Ham fest. SPONSOR: Albany 
GA ARC. CONTACT: john Crosby, K4XA, 308 
Residence Ave. , Albany GA 3170 I. 912-883-
7373. 

JUNE 17 

MA • MARLBOROUGH - Computer Show. LOCA· 
TION: Royal Plaza Trade Center. near Boston Mass 
Pike to 1-495 N. Exit #24-B, I 12 mile on right on Rt. 
20. HOURS: I Oam-3pm. FEATURES: C. DEALER 
INFO: 500 + tables. CONTACT: KGP Computer 
Show.• 

ME • HERMON - ARRL Hamfest. SPONSOR: Pine 
State ARC. CONTACT: Roger Dole, KATKS, RR 2 , 
Box 730, Bangor ME 0440 I. 207-848-3846. 

NJ • DUNELLEN - Hamfest. SPONSOR: Raritan 
Valley Radio Club, Inc. LOCATION: Columbia Park , 
near Intersection of Rt. 529 &. 28. HOURS: 8am-
2pm. ADMISSION: $5. TALK-IN: 146.0251625. 
146.520 Simplex. FEATURES: FIR. DEALER INFO: 
Spaces $5 + admission. CONTACT: john Manna, 
'lvA2F, 908-722-9045. Bob Pearson WB2CVL, 
908-846-2056 before 8pm. 

NY· CORTLAND - 13th Annual Cortland Ham fest. 
SPONSOR: Skyline ARC. LOCATION: Cortland 
County Fairgrounds, Exit I 2 from Interstate 81 . 
then South on 281 to Fisher Ave. HOURS: 7am-
3pm. ADMISSION: $4 adv., $5 door, under 14 
free. TALK-IN: 147.180 ( +600). FEATURES: CB. 
DP ·EX· FM ·FIR· H. DEALER INFO: Tables $1 0 /ea, 
Flea Market tailgaters $21space + admission. 
CONTACT: SARC/Hamfest, PO Box 5241, Cortland 
NY 13045. 607-756-6550 eves. 

PA ·LANCASTER -Computer&. Electronics Show 
&. Hamfest. SPONSOR: Red Rose Repeater Assn. 
LOCATION: Centerville junior High School. 865 
Centerville Rd. HOURS: 9am-2pm. ADMISSION: $5 
under 14 free. TALK-IN: 147.015+ 449.575-. 
FEATURES: C • Dl' • E • Fl' • T. DEALER INFO: Indoor 
table, admission + $10 ea: tailgate space, admis­
sion + $5 ea. CONTACT: RRRA, PO Box 8316, 
Lancaster PA 17604. Mark Walton, 717-560-
2321. 717-560-2920 FAX. 

TN· NASHVILLE -Ham fest Nashville. SPONSOR: 
Nashville ARC. LOCATION: Tennessee State Fair­
grounds, Agriculture Bldg. HOURS: 8am-5pm. AD· 
MISSION: $5. TALK-IN: 145.47. FEATURES: AC. DP 
• H. DEALER INFO: Tables $10 (vendor admission 
free). CONTACT: Murray jones, K4ANH. 615-824-
7216. 

VT • RUTLAND - Vermont State Convention. 
CONTACT: justin Barton, WA IITZ, 3 Crab Apple 
Ridge, Randolph VT 05060-9709. 

JUNE 17-18 

PA • LANGHORNE - PC Dealer Showcase. SPON­
SOR: StarWare. LOCATION: Oxford Valley Mall, 
Rt. I. HOURS: Sat, I Oam-9,30pm, Sun, Noon-Spm. 
ADMISSION: Free. FEATURES: AC- C- FP. DEALER 
INFO: Tables $95 ea. per day. CONTACT: Star­
Ware , 610-584-8770. 
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JUNE 18 

MA ·CAMBRIDGE- Tai lgate 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, 
449.7251444.725 ·pi 2A ·WI XMIR. FEATURES: C 
• FP • H • T. DEALER INFO: Tailgate room for 600 
sellers. $1 0 per space at gate, $8 adv. Includes 1 
admission. Setup 7 am. For Info call 61 7-253-
3776. Mall advance reservations before the 5th. 
CONTACT: WIGSL, POB 397082 MIT BR., Cam­
bridge MA 02139. 

MA ·TAUNTON - Computer Shows &. Sales. 
SPONSOR: Northern Computer Shows. LOCATION: 
Taunton Holiday Inn, Exit 9 off 1-495. between Rt. 
24 &. 1-95. HOURS: 10am-3,30pm. ADMISSION: 
$7, under 14 free w l adult. FEATURES: C. DEALER 
INFO: Setup Bam. CONTACT: Northern Computer 
Shows. • 

MD ·WALKERSVILLE - Annual Fathers Day Ham­
fest. SPONSOR: Frederick ARC. LOCATION: Volun­
teer Fire Company Carnival Grounds. 4 miles north 
of Frederlck,_off Rt . 194. HOURS: 8am-3pm . 
ADMISSION: $5. TALK-IN: 146.52 Simplex, 
147 .06( +)repeater, 448.425(-) repeater. FEA­
TURES: C • CB • E • FM • F/R • H • T. DEALER INFO: 
Tailgating, $5 per space. CONTACT: FARC, I'OB 
1260, Frederick MD 21 702. 301-695-2633 6393. 

NC ·RALEIGH- Computer Fair&. Sale. SPONSOR: 
Tri-State Fairs. LOCATION: North Raleigh Hilton. 
341 5 Wake Forest Rd . Across the street from 
Raleigh Community Hospital. HOURS: 1 Oam-
3,30pm. ADMISSION: $5 , $4 after I pm. under I 0 
free. FEATURES: C- FP. CONTACT: Tri-State Fairs , 
919-571-7764. 

JUNE Z 1-ZZ-13 

MA • BOSTON - Electronic Trade Show. LOCA­
TION: Hynes Civic Center. CONTACT: 1-800-223-
7126. 

JUNE Z4 

NC ·SPRUCE PINE- Ham fest. SPONSOR: Maryland 
ARC. LOCATION: Maryland Community College 
Campus, US 19E North of Spruce Pine. HOURS: 
Bam-? TALK-IN: 147.375 + , 145.310-. FEATURES: 
DP ·EX· FIR· T. DEALER INFO: 12" tables $10. 
CONTACT: Frank Stone. WA3KSN, 704-675-9083. 
David Biddix, KD4PXS, 704-765-73511days, 704-
765-42231evenlngs. 

JUNE Z4-ZS 

PA ·HARRISBURG- PC Dealer Showcase. SPON­
SOR: StarWare. LOCATION: Harrisburg East Mall , 
1-83 &. Paxton St. HOURS: Sat, I Oam-9,30pm . Sun, 
Noon-Spm. ADMISSION: Free. FEATURES: AC. C. 
FP. DEALER INFO: Tables $95 ea. per day. CON­
TACT: StarWare, 610-584-8770. 

JUNE Z5 

ME • PORTLAND - Computer Shows &. Sales. 
SPONSOR: Northern Computer Shows. LOCATION: 
Verrlllo's Conv. Ctr. at Howard johnson Motor 
Lodge, 1-95 (Maine Tpke.) Exit 8 . HOURS: I Oam-
3,30pm. ADMISSION: $7. under 14 free w1adult. 
FEATURES: C. DEALER INFO: Setup Bam. CONTACT: 
Northern Computer Shows. 

JULY I 

NC ·MOORE COUNTY- Mid-Atlantic Star Party&. 
Swap Meet. LOCATION: Boy Scout Camp Reeves, S 
of Robbins. HOURS: 8am-5pm. ADMISSION: $10. 
FEATURES: C- CB • DP - E- FM- Fl' . FIR. RV-S. S. 
DEALER INFO: One space free w l pald admission. 
CONTACT: E-Malh starman@emall.unc.edu. Voice 
Mall, 919-362-5194 or send SASE to , MASP, 
Occoneechee Council BSA, POB 41229. Raleigh 
NC 27629. 

JULY Z 

PA • LEHMAN - 16th Annual Wilkes-Barre Ham­
fest &. Computer Fest. SPONSOR: Murgas ARC. 
LOCATION: Luzerne County Fairgrounds, Rt. 1 IS. 
HOURS: Bam-?. ADMISSION: $3 adv., $4 door, 
XYL &. under 16 free . TALK-IN: 146.5 2 146.61. 
FEATURES: C • CB • DP • E- EX- FM- FiR. H DEALER 
INFO: Inside table $I 2, 8" outside space, I free 
with admission, addt"l space SS. CONTACT: KA3A: 
717-824-5724 , days: 717-825-3940, eves. 

JULY 4 

PA • HARRISBURG - 23rd Annual Firecracker 
Ham fest&. Computer Show. SPONSOR: Harrisburg 
ARC. LOCATION: Bressler Picnic Ground. HOURS: 
Sam-?. ADMISSION: $4 XYL. YL &. Kids free. 
TALK-IN: 146.16/76MHz 146.52MHz Simplex. 
FEATURES: DP- FIR. DEALER INFO: Tables w/elec­
trlclty, Adv. $12, Door $15 , Tailgate Space $5. 
Set-up 6am. CONTACT: 717-232-6087 . 

JULY 8 

NC • SALISBURY - The Flrecracl<er Hamfest. 

SPONSOR: North Carolina Alligators Group. LOCA­
TION: Civic Center. LOCATION: Civic Center. 
HOURS: Bam-?. ADMISSION: $3 adv., $4 door, 
XYL"s free. TALK-IN: 146.625. FEATURES: AC. EX. 
FM • FP ·FIR· H . DEALER INFO: Inside flea market 
tables $5 + admission, set-up 9pm Fri. 717 , or 
7am Sat. 71S. CONTACT: Walter "" Alligator "' Bas­
tow, 3045 High Rock Rd., Gold Hill NC 2807 I. 

JULY 8-9 

IN • INDIANAPOLIS - Convention. SPONSOR: 
Central Division Convention. CONTACT: jim Rine­
hart, WB9CEP, 1455 N Shannon Ave. , Indianapolis 
IN 46201. 317-356-1908. 

JULY 9 

MD • BALTIMORE- Hamfest &. Computer Fest. 
SPONSOR: Baltimore Radio Amateur Television 
Society. LOCATION: Timonium Fairgrounds, York 
Rd off 1-695, 1-83. ADMISSION: Under 12 free. 
TALK-IN: 147.031 + 224.961-. FEATURES: AC. C. 
DP ·EX· FM ·FIR· T. CONTACT: BRATS, PO Box 
5915, Baltimore MD 2120S. 410-467-4634. 

NY • ALEXANDER - Batavia Hamfest. SPONSOR: 
Genesee Radio Amateurs. LOCATION: Alexander 
Fireman's Grounds, Bml south of Village of Alexan­
der on Rt . 98. ADMISSION: $3 adv., $5 door, 
under I 2 free. FEATURES: FM • F/R. DEALER INFO: 
8" table $15 , flea market space $1, $2 under 
cover. Dealer contact: Deb johnson 716-757-
9213. CONTACT: Knute Carlson, 26 Burke Dr .. 
Batavia NY 14020. 716-343-5580. 

JULY IS 

ME· CLINTON - ARRL Ham fest. SPONSOR: Maine 
Council of AR Clubs. CONTACT: Robin Walls. 
N I NFK, 34 Tufton St .. Brunswick ME 040 II. 
207-442-9405. 

NC ·CARY - 23rd Annual Mid-Summer Swapfest. 
SPONSOR: Cary ARC. LOCATION: Cary Community 
Center. HOURS: Sam-?. ADMISSION: $4 adv .. $5 
door. TALK-IN: 147.75/15. FEATURES: DP. DEALER 
INFO: 6" tables, $I 0 each. CONTACT: CARC, PO 
Box 53 , Cary NC 27512 . 

JULYIS-16 

GA ·ATLANTA- 1995 Atlanta Hamfestival. 
LOCATION: Cobb Galleria Center , US Hwy 41 . 
HOURS: Sat. 9-4, Sun. 9-3. ADMISSION: $6 adv .. 
$S door. TAlk-IN: 2 meters at 146.S2. FEATURES: 
C • CB • DP • E · EX· F • FM • H • T. DEALER INFO: S' 
Fl ea Market table $25, Tailgate spot $10. CON­
TACT: Atlanta Hamfestlval, PO Box 8094 7, Atlan­
ta, GA 30366. 

GA ·PERRY -Southeast Computer&. Camera Fair. 
LOCATION: Georgia National Fairgrounds, Heri­
tage Hall, 40 I Larry Walker Pkwy. 1-75 Exit 42 . 
HOURS: I Oam-4pm. ADMISSION: Adults $3. Seni­
ors $2.50, Age 6-12 $1. under 6 free. Immediate 
family $7. FEATURES: AC- C • CB- FM- FP- FIR . 
RV-S. DEALER INFO: 8" table $40. CONTACT: 
Southeast Model Train &. Toy Shows, PO Box 
360033, Decatur GA 30036. 404-987-2773. 

JULY 16 

MA ·CAMBRIDGE- Tailgate Electronics. Comput­
er &. Amateur Radio Flea Market. SPONSOR: MIT 
Radio Society and Harvard Wireless Club. LOCA­
TION: Albany&.. Main St. HOURS: 9am-2pm rain or 
shine. ADMISSION: $2. TALK-IN: 146.52. 
449.7251444.725 ·pi 2A ·WI XM/R. FEATURES: 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-
3 776. Mall advance reservations before the 5th. 
CONTACT: WIGSL, POB 397082 MIT BR., Cam­
bridge MA 02 139. 

JULY ZZ 

NH • NASHAU- Flea Market. SPONSOR: New 
England Antique Radio Club Resurrection Center 
Church. ADMISSION: $5 at Bam: $1 at 9am. 
CONTACT: 617-923-2665. 

]UL Y Z 3 

MD • BRUNSWICK - Sweatfest "95. SPONSOR: 
Mid Atlantic DX &. Repeater Assn. LOCATION: 
Brunswick Train Museum. The MARC Train Station . 
ADMISSION: $5. TALK-IN: 147 .060 448.125MHz 
repeaters . FEATURES: CB ·EX- FM- FIR-S. DEALER 
INFO: Indoor Space $20, Covered Flea Market 
$10, Flea market $5. CONTACT: MADRA Sweatf­
est "95 . 230 N. Potomac St. #2B. Hagerstown MD 
21740. Voice BBS 301 -416-8447 Box I 09. 

PA -INDIANA - 3rd Annual Ham fest&. Computer 
Fair. SPONSOR: Indiana County ARC. LOCATION: 
Red Barn Sportman Club. HOURS: Bam-?. ADMIS· 
SION: $2 , under 12 free. TALK-IN: 146.91. FEA· 
TURES: C- Dl' • H • T. DEALER INFO: Inside tables 
SIS, 2 for $25, 5 for Sso, Outdoor tables $10, 3 
for $25 under a pavilion: Tailgate $51space. 
CONTACT: Tim Ringler . WA3W. 412-349-S847 . 
Gary Robinson. K3SjX , 41 2-459-S941. 

JULY Z9 

FL. TAMPA- 4th Annual '"Last Minute'' Hamfest. 
SPONSOR: Unlv. of South Florida Radio&. Electron­
ics Club. LOCATION: University of South Florida on 
Fletcher Ave between 1-75 &.. 1-275. HOURS: 
9am-3pm. ADMISSION: $3.75 . TALK-IN: 147 .240. 
FEATURES: AC ·EX. DEALER INFO: Swap Tables $10 
+ admission. Set-up, Fri. 6pm-9pm, Sat. at Bam. 
CONTACT: USF-REC Ham fest , CTR 2416, Tampa FL 
33620. 

NC ·HAYWOOD COUNTY -20th Annual Western 
Carolina Hamfest. SPONSOR: Western Carolina 
ARS. LOCATION: Haywood County Fairgrounds. 
HOURS: Sam-4pm. ADMISSION: $4 adv., $5 door. 
TALK-IN: 146.76 146.91. FEATURES: EX· F ·H. 
DEALER INFO: a· x 8 ' covered tailgate space $5 + 
admission, tables $8 per, uncovered tailgate 
space admission only. CONTACT: Tom Queen, 
704-258-2639. 

NJ ·PENNSAUKEN- Computer Show. LOCATION: 
South jersey Expo Center. off NJ Tpke. Exit #4 on 
Rt. 73. HOURS: I Oam-3pm. FEATURES: C. DEALER 
INFO: 500+ tables. CONTACT: I<GP Computer 
Show.• 

PA • BERWICK - Hamfest-Computerfest. SPON­
SOR: Columbia Montour ARC. LOCATION: Nesco­
peck Township Firehall Grounds. 5 .2 ml South of 
Berwick on Rt. 93. HOURS: Bam-?. ADMISSION: $3 
XYL &. under 12 free . TALK-IN: 14 7.225 ( + 600), 
146.52 Simplex. FEATURES: EX· FIR. DEALER INFO: 
Indoor table $I 0 + admission. tailgating space 
$1 + admission. Set-up 6am. CONTACT: Dave, 
WC3A . 717-752-6851. 

JULY 19-30 

NH ·MANCHESTER -Convention. SPONSOR: New 
England Division Convention. CONTACT: Alan Shu­
man. N I FIK. 297 Weare Rd., New Boston NH 
03070. 603-487-3333 . 

EVENTS CALENDAR 

vUontlt at a g.Rance 
"'" 

MAY 1995 

MAY 6 
AL - Bessemer - Birmingham Area Computer Show 
AR - Russellville - ARRL Hamfest 
CA • Santa Barbara - Computer Marketplace 
CA ·Santee· Ham Radio/Computer/Electronics Swapmeet 
IN- Indianapolis- AGI Computer Fair* 
MD • Stevensville • Hamfest 15.. Computer Flea Market 
Ml ·Taylor- Computers 15.. You Computer Show 
Nj - Wayne - KGP Computer Show • 
NY - Owego - Southern Tier Hamfest 
OH - Akron • Electronics Fair 
I' A - Elizabethtown - Computer Show/Hamfest 
SC - Greenville • Hamfest 15.. Computer Flea Market 
TX - Amarillo - ARRL Hamfest 
VA -Manassas- Markell'ro Computer Show• 

MAY 6-7 
PA - Allentown - Mari<etPro Computer Show• 
PA -North Wales- PC Dealer Showcase 
TX - Abilene • ARRL West Texas Convention 15.. Hamfest 

MAY 7 
CA - Livermore - Swapmeet 
CA - Santa Rosa - MarketPro Computer Show • 
IN • South Bend - Camera/Computer Swap Meet 
MA - Tauton - Northern Computer Show• 
Ml - Lansing • Computers 15.. You Computer Show 
MN - Bemidji - Hamfest 
NY • Selden - Amateur Radio Auction 
NY - Yonkers - Giant Electronic Fleamarket 
OH - Cleveland • Compvter Mania 
OH - Columbus • Computer Festival 
OH - Lisbon - 1995 Columbiana County Hamfest 
PA- Wrightstown - II st Annual Hamfest "95 
VA - Annandale - Marketl'ro Computer Show• 

MAY 12-13 
IN • Kokomo - 24th Regional Radio Festival 
NE- South Sioux City- Iowa State Convention 15.. Hamboree 

MAYI3 
CA - Fontana - Amateur Radio 15.. Electronic Swapmeet 
LA - Springhill - North LNSouth AR Hamfest 
MD - Bowie - MarketPro Computer Show• 
NH - Portsmouth - Northern Computer Show • 
OH - Toledo- Compvter Mania 
OH- Toledo- MarketPro Computer Show• 
WI - Manitowoc - Lakeshore Hamfest 15.. Swapfest 

MAY 13-14 
CA - Pomona - Computer Marketplace 
CA- Sacramento- MarketPro Computer Show• 
PA- Plymouth Meeting- PC Dealer Showcase 

MAY 14 
CA - San Diego - Market Pro Computer Show • 
lA - Marshalltown - Hamfest "95 
MD - Hagerstown - Hamfest/Computer Show 
Ml - Dearborn - Computers 15.. You Computer Show 
OH - Athens - 16th Annual Hamfest 
OH - Medina • Medina County Hamfest "95 
WV - Wheeling - 18th Annual Hamfest/Computer Show 



MAY 19·20 
VA· Emporia· Vintage Radio Trade/Show 

MAY 19-20-21 
NY • Rochester • Hamfest/Computer Show/State Conv. 
SO· Hot Springs· Dakota Division Ham Radio Convention 

MAY 20 
CA • Fresno • MarketPro Computer Show' 
CA • Pomona • Radio &. Electronics Swapmeet 
CA ·Santee. Ham Radio, Computer&. Electronic Swapmeet 
CO • Colorado Springs • Swapfest 
IN · Indianapolis • AGI Computer Fair' 
KY • Paducah • Dukefest 
MA • Wilmington · KGP Computer Show' 
Ml • Westland • Great Lakes Computer Expo &. Sale 
MO • Festus • Cave Fest '95 
MO • Kansas City • Missouri State Convention 
MS • Pascagoula • Ham Fest '95 
NJ • Belvidere • ARRL Hamfest 
NJ - Phillipsburg - Hamfest 
PA ·Ephrata · Lancaster County Hamfest &. Computers 
PA ·Lebanon· MarketPro Computer Show' 
Rl • Forestdale • Flea Market &. Auction 
TX ·Arlington· Calculator/Antique Instrument Convention 
VA· Roanoke· Mayfest '95 

May 20-21 
AL • Birmingham • ARRL Hamfest 
NJ • Phillipsburg • PC Dealer Showcase 
NM • Ruidoso · ARRL Hamfest 
OH · Cincinnati • Computer Fair 
WA ·Yakima· ARRL Hamfest 

MAY 21 
AZ • Phoenix • Computer &. 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 · 27th Annual WCARC Ham fest 
MA • Cambridge • MIT Fleamarket 
Ml· Madison Heights . Computers&. You Computer Show 
NH • Portsmouth · Northern Computer Show • 
NY • Woodbury · Long Island Hamfair 
OH • Findlay • Computer Festival 

MAY 26-27 
MS - Pascagoula • Ham Fest '95 

MAY 26·21·28 
OK· Tulsa· Green Country Hamfest/Oklahoma State Conv. 

MAY 27 
CT · Vernon · Hartford Hamfest 
FL ·Ft. Lauderdale· Narisaam Computer Show • 
Ml · Troy • Computers &. You Computer Show 
NC · Durham · 21st Annual DUR-HAM-FEST 

MAY 27-28 
MD • Gaithersburg - MarketPro Computer Show' 
P A - King of Prussia · MarketPro Computer Show' 
WY • Casper • ARRL Hamfest 

MAY 28 
FL ·West Palm Beach . Narisaam Computer Show' 
IL · Chicago • Hamfest 
IL · Orland Park · Orland Park Computer Show 
MD • West Friendship • Memorial Day Hamfest 
NY • Poughkeepsie • Mt. Beacon Hamfest 
OH ·Youngstown· I Oth Annual Hamfest &. Computer Show 

JUNE 1995 

JUNE 2-3-4 
OR · Seaside • SEAPAC Ham Convention 

JUNE 3 
CA ·Santee- Ham Radio,Computer &. Electronic Swapmeet 
CO - Loveland • Superfest Swapmeet 
MD • Havre de Grace • Computer Show &. Sale 
Ml - Grand Rapids • 15th Annual Hamfestival 
NC • Wilmington · 3rd Annual 1995 5eafest 
NH - Manchester - Northern Computer Show' 
NY - Rome · ARRL Hamfest 
OH • Dayton • MarketPro Computer Show 
PA • Ft. Washington • KGP Computer Show' 
VA· Annandale· MarketPro Computer Show' 

JUNE 3·4 
CA • Pomona • Computer Marketplace 

JUNE 4 
CA - Livermore • Swapmeet 
CT ·Newington· Amateur Radio&. Electronics Flea Market 
IL · Princeton · Hamfest &. Computer Show 
IN - Evansville · Hamfest, Computer &. Electronics Show 
KS • Salina · Hamfest 
MD • Bowie • MarketPro Computer Show' 
Ml - Chelsea • 18th Annual Swap &. Shop 
NH - Contoocook • Hamfest 
OH - Columbus • MarketPro Computer Show' 
OH - Dayton • PC Buyers Mart 
PA. Butler. 41st Breezeshooters' Hamfest 
P A . Tamaqua • ARRL Ham fest 
VA • Manassas - Hamfest &. Computer Show 

JUNE 9·10·11 
TX • Arlington • '95 West Gulf Div ARRL Convention 

JUNE 10 
CA • Fontana · Amateur Radio &. Electronic Swapmeet 
CT - Goshen • ARRL Hamfest 
IN· Indianapolis· AGI Computer Fair' 
NC. Winston-Salem. Hamfest. Computer&. Electronics Fair 
Nj · Edison - KGP Computer Show' 

JUNE I I 
IL - Orland Park • Orland Park Computer Show 
IL - Willow Springs • 18th Annual Hamfest 
KY • Covington • Ham-0-Rama '95 
Ml • Dearborn • Computers&. You Computer Show 

NY • Lancaster · 7th Annual Hamfest 
NY • Queens · Hamfest 
P A . Hanover • Pleasant HI II Computer Show &. Ham fest 
PA. Winfield. Central Pennsylvania Ham&. Computerfest 

JUNE 16·17 
GA • Albany • Non-ARRL Hamfest 
MN - Map[ewood · Electronics Fair '95 

JUNE 17 
CA - Santee. Ham Radio.Computer &. Electronic Swapmeet 
MA ·Marlborough- KGP Computer Show' 
ME • Hermon • ARRL Hamfest 
Mi · Midland • 20th Annual Hamfest 
Nj • Dunellen • Hamfest 
NY - Cortland - 13th Annual Hamfest 
OH • Milford - Fifth Annual MARC Hamfest 
PA • Lancaster - Computer/Electronics Show &. Hamfest 
TN • Nashville • Ham fest Nashville 
VT . Rutland · Vermont State Convention 

JUNE 17-18 
P A · Langhorne · PC Dealer Showcase 

JUNE 18 
IN • Crown Point - Dad's Day Hamfest 
MA - Cambridge · MIT Flea Market 
MA- Taunton- Northern Computer Show' 
MD - Walkersville · Annual Father's Day Hamfest 
Ml. Madison Heights. Computers&. You Computer Show 
Ml • Monroe - Hamfest 
NC • Raleigh • Computer Fair &. Sale 
OH - Macedonia · Hamfest &. Computer Show 

JUNE 2 I -22 -23 
MA • Boston · Electronic Trade Show 

JUNE 24 
Ml - Livonia - Computers &. You Computer Show 
Ml - Westland • Great Lakes Computer Expo &. Sale 
NC • Spruce Pine • Hamfest 

JUNE 24-25 
PA. Harrisburg· PC Dealer Showcase 

JUNE 25 
IL • Glen Ellyn · Computer Central 
ME · Portland • Northern Computer Show' 
Ml • Ann Arbor · Colossal Computer Sale 
Ml • Waterford - Computers &. You Computer Show 

JULY 1995 

JULY I 
CA ·Santee· Ham Radio. Computer&. Electronic Swapmeet 
Ml- Troy. Computers&. You Computer Show 
NC ·Moore County· Mid-Atlantic Star Party&. Swap Meet 

JULY 2 
CA · Livermore • Swapmeet 
P A • Lehman • 16th Annual Ham fest &. Computerfest 

JULY 4 
PA • Harrisburg· Fire Cracker Hamfest/Computer Show 

JULY 8 
CA . Fontana . Amateur Radio &. Electronic Swapmeet 
NC . Salisbury • The Firecracker Hamfest 
WI • Oak Creek • 26th Annual Swapfest 

JULY 8-9 
IN • Indianapolis · Central Division Convention 

JULY 9 
MD • Baltimore - Hamfest &. Computer Fest 
NY • Alexander · 1995 Batavia Hamfest 

JULY 14-15-16 
ID • Boise · Convention 1995 
MT. East Glacier- Montana State Convention&. Ham fest 

JULY 15 
CA. Santee· Ham Radio,Computer &. Electronic Swapmeet 
IN. Indianapolis· AGI Computer Fair' 
ME • Clinton • ARRL Ham fest 
NC . Cary . 23rd Annual Mid-Summer Swapfest 

JULY 15·16 
GA · Atlanta • 1995 Atlanta Hamfestlval 
GA • Perry • Southwest Computer &. Camera Fair 

JULY 16 
AZ • Phoenix - Computer &. Electronic Swapmeet 
IL . Orland Park · Orland Park Computer Show 
MA • Cambridge · MIT Fleamarket 
OH · Van Wert · Hamfest '95 

JULY 22 
NH - Nashau · Flea Market 

JULY 23 
IL • Sugar Grove • ARRL Hamfest 
MD - Brunswick · Sweatfest '95 
PA- Indiana · 3rd Annual Hamfest &. Computer Fair 

JULY 28-29 
OK • Oklahoma City • Ham Holidays '95 

JULY 29 
FL. Tampa· 4th Annual "Last Minute" Hamfest 
Ml . Westland • Great Lakes Computer Expo &. Sale 
NC • Haywood County • 20th Western Carolina Hamfest 
Nj - Pennsauken - KGP Computer Show • 
OH • Xenia - Hamfest &. Computer Expo 
PA. Berwick- Hamfest. Computerfest 
TX. Texas City · ARRL Hamfest 

JULY 29 ·30 
NH . Manchester · New England Division Convention 

JULY 30 
IL • Glen Ellyn · Computer Central 
IL • Stickney • ARRL Hamfest 
Ml • Port Huron - ARRL Hamfest 
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• • liSE THE CLASSIFIED& 

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 available) for 
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 ISI-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.SO 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 
909-371-30S2 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 909-371-8497. 
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CHOOSING A CLASSIFICATION 

Select the appropriate classification for · your ad(s) to appear in and mark it in the space 
provided below. If no classification is indicated, the ad(s) will be placed in the Miscellaneous 
Section or wherever we deem most suitable. Available classifications to choose from are : 

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 
8S. 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 H __ _ 

__ x : ___ + ___ + ___ : ___ x __ : __ _ 

Total 0 JIX Paid Sub 
Wortis or 

0 6IX Non Sub 

Subtotal 0 Bold/0 Caps 
and/or 

0 ArtiPtloto 

BOX IT! 
O S25copyonly 
0 !50 copy/art 

Subtotal No. 
of 

Issues 

Total 

AD Hl- CLASSIFICATION H __ _ 

--X---= ___ + ____ + ____ : ____ X __ : ___ _ 

Total 
Words 

0 JIX Paid Sub 
or 

0 6IX Non Sub 

Subtotal 

Account Number ------

0 Bold/0 Caps 
and/or 

0 ArtiPtloto 

BOX IT' 
0 $25 copy only 
0 $50 copy/art 

Subtotal No. 
of 

Issues 

Total 

Total Enclosed ------

REMEMBER: All Ads Must Be PREPAID. $4.50 min. per ad per insertion. 
Classified ads will not be processed until payment is complete. 

No refunds. Credit only. 



500 miles from nowhere, 
it'll give you a cold drink 
or a wann burger ... 
This NASA-inspired portable fridge outperforms 
conventional fridges, replaces the ice chest, and 
alternates as a food warmer! 

by Brad P. Richardson 

Recognize the ice Consider 
cooler in this picture? your last 
Surprisingly enough, trip. You fin­
there isn't one. What ally got away 
you see is a Koolatron, on your vaca­
an invention that re- tion, and are 
places the traditional cruising com­

ice cooler, and its many limitations, with a tech- fortably in the I ......_ 
nology even more sophisticated than your home car along a busy ~ 
fridge and far better suited to travel. What's interstate with only 
more, Koolatron is not just a refrigerator-it's a few rest stops or restaurants. 
also a food warmer! The kids are hungry. But your Kool-
NASA·inspired portable refrigerator. atron is stocked with fruit, sandwiches, drinks 
Because of the tough demands of space travel, and fried chicken-all fresh and cold. 
scientists had to find something more depend- Everybody hetps themselves. You have saved 
able and less bulky than traditional refrigera- valuable vacation time and avoided another 
tion coils and compressors. Finally, research led expensive restaurant bill. 
them to discover a miraculous solid-state Hot or cold. With the switch of a plug, 
component-the thermoelectric module. Koolatron becomes a food warmer for cas-

Besides a small fan, Koolatron has no mov- seroles, burgers-even a baby's bottle. It heats 
ing parts to wear out or break down. And it's up to 125 degrees. And because there are no 
not affected by tilting, jar- ~................ temperamental compres-
ring or vibration, which sors or gases, it works 
often cause home fridges perfectly under all cir-
to fail. The governing curnstances--even when 
module, no bigger than a upside down. Empty, the 
matchbook, delivers the large model weighs only 
cooling power of a fulllO- 12 pounds. And the 
pound block of ice. smaller one weighs just 
From satellites to seven. Full, the large 
station wagons. model holds up to 40 
Thermoelectric tempera- 12-ounce cans, and the 
ture control has been smaller one holds six. 
proven with over 25 years Just load it up and 
of use in the most rigor- plug it in. On motor 
ous space and laboratory trips, plug Koolatron into 
applications. Koolatron is your car's cigarette light-
the first manufacturer to er. It uses less power than 
make this technology a tail-light. If you decide 
available to families, fish- to carry it to a picnic spot 
ermen, boaters, campers or a fishing hole, the 
and hunters-to anyone Koolatron will hold its 
on the move. cooling capacity for up 

Home refrigeration to 24 hours. If you leave 
has come a long way it plugged into your bat-
since the ice box and tery with the engine off, 
blocks of ice. But when it will consume only 
we travel, we go back to three amps of power. 
messy ice coolers and soggy, even spoiled food. Factory-direct offer. Because Comtrad 
Now for the price of a good cooler and one or is bringing this offer to you directly, you can 
two seasons of buying ice, (about five family save the cost of middlemen and retail mark­
restaurant meals) all the advantages of home ups. For a limited time only, you can get 
cooling are available for travel-electronically! Koolatron's advanced technology at the special 

introdutory price of 
just $99. Call today and 
take advantage of this 
promotional pricing! 

Try it risk free. As 
with all of our products, 
Koolatron is backed by 
Comtrad's exclusive 
30-day risk-free home 
trial. Try it! And if 
you're not completely 
satisfied, return Kool­
atron within 30 days 
for a full refund-"No 
Questions Asked." It 
is also backed by a 

full one-year 
manufactur­

Koolatron is compact 
enough to take to 
your campsite, on a 
picnic or on the road 
in your car. 

er's limited warranty. Most orders 
are processed within 72 hours 

and shipped UPS. 

Koolatron comes in two conve­
nient sizes; one holds 30 quarts. 
The other holds seven quarts. 

3D-quart Koolatron (P 24A) ....... $99 $16 S&H 

7-quart Koolatron (P 9) ...... ... $79 $8 S&H 

Optional AC Adapter (AC 10) . .. .. $49 $6 S&H 

Please mention promotional code 734-NV5813. 
For fastest service, call toll-free 24 hours a day 

800-704-1210 
-~~~~-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 by enclosing your account 
number and expiration date. 

INDUSTRIES 
2820 Waterford Lake Drive, Suite 106 

Midlothian, Virginia 23113 
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' . 

Compatible with Jerrold, 
Scientific Atlanta 
and Pioneer 
Latest hig - ech 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 _ L.Millenium M-3 
• Parental Control • Parental Control 
• Favorite Channel Memory • Favorite Channel Memory 
• Sleep Timer • Wireless Remote Control 
• Wireless Remote Control • Last Channel Recall 
• Last Channel Recall • HAC I STD Switchable 
• HAC 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. 

142 May 1995/Nuts & Volts Magazine Writ• In 171 on Reader Service Card. 

Plo.- GR. N. >''·' .,.' .::-­
PIO ~ ,GRNf (hew) ,., : 
PIO -TNT (new} 

ask about our complete line of products 

1·800·872·6585 
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Featuring the SCOUT and t 

HH l e 
MHz Ma!'ina 
MHz Univef\sitg 

p 

LOG 

STORE 

CLOSE 

1 
Hw 
Lo a P 
Ha.:rdwa e 
Ha!'dwa:re 

LOC:KOUT 

TMP L/0 

NEW 

includes 
• CX12A 
• NlOO 
• BLP-70 
• BHP-800 
• DB32 
• RD27 
• RD440 

EDIT 

• RD800 800 MHZ Antenna 
• Spectrum CD-ROM FCC Database 

2:55:32 
12:59:35 

' 

RESET 

• Utility Disk SCOUT Download Program 
• AClOO Rapid Charge Adaptor 
• Cable/ Adaptor SCOUT Reaction Tune rat Pend. 

Includes: 
OPTOSCAN456 

Accessory Set \)~ 

• CC30 Carry Case for SCOUT 

3 YEAR EXTENDED WARRANTY 

~'\1 
$699 ~~~~ 

All prices and specifications are subject to change without notice or 

Line 

CoMpany 

Whol'&sale Club 

Includes: 
SCOUT Pat Pend. 

/ 

Store 

Store 

Access'ory Set i'1 
// ~'\~\) 

Accessory Set Only 

~"',;~" 
~~ 

~~~ 



BASIC STAMP MODULES! ® 
Stamp-Sized Modules Run BASIC Programs 

* Carrier boards provide battery clips, prototyping 
area, programming connector. and reset button 
(851-/C carrier shown). 

BASIC Stamp I Module (BS1-IC) 
8 general-purpose 1/0 lines 
256-byte program space (1 00 instructions) 
4-MHz clock (2400 baud serial , etc.) 
$34, $54 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 facto1y sensors . 
They have 8 or 16 I/ 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 
"PBA.SIC" language includes familiar instructions, such as GOTO, FOR ... NEXT, and IF ... THEN, 
as well as SBC instructions for serial I/0, pulse measurement, and button dJbounce. 

The BASIC Stamp Programming Package contains everything you need to,lrogram 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. 

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 TOOL 
New prices make PIC development more affordable 

BS2-IC 

BASIC Stamp II Module (BS2-IC) 
16 general-purpose 1/0 lines 
2048-byte program space (600 instructions) 
20-MHz clock (9600 baud serial , etc.) 
$49, $69 with carrier board * 

NETSURF OVER TO PARALLAX 

We're now available on Internet, so you 
can contact us more easily than before! 

Send email to info@parallaxinc.com 
Ftp to ftp.parallaxinc.com 
Bro wse at http://wwwparallaxinc.com 

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, lK of program space, and 32 bytes of RAM, all for aro und $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; cab les; 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 

0395NV BASIC Stamp and the Parallax logo arc registered trademarks of Pard \lax. Inc. • PIC is a rcgi:-.tcred trademark o f Mincx:hip Technology, Inc. • Features and prices subject to change without no tice. • Prices are U.S. prices only. 
• Progr..1mmer "I lobbyist P:Kk' rt!q uires MS Windows for printing documemation. 
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