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The DMM800 Series delivers up to 
twice the accuracy and up to 1 0 times 
the resolution of competing DMMs at a 
very attractive price. 

These smart, compact handheld 
instruments offer ground-breaking 
innovation, including a dual-numeric 
display for reading simultaneous mea­

surements and AC+DC volts for measur­

ing true Total RMS. They also support 
the full range of industry-standard mea­
surements including voltage, current, 
resistance, capacitance and tempera­

ture. All Tektronix DMMs carry the 

Tektronix reputation for accuracy, relia­
bility and durability. 

DMM830 ................................. 5199 
Tektronix DMM830 Features: 

• Intuitive interface provides easy access to all 
functions 

• 1ive RMS provides accurate 
measurements in the pres­
ence of harmonic distortion. 

• High performance and afford­
able price provide best DMM 
value. 

Tektronix DMM830 
Applications: 

• Troubleshooting consumer 
electronics. 

• Maintaining and repairing 
industrial equipment. 

• Measuring line voltages and currents. 

Digital Multimeters 
Designed to fit your needs - and budget 

DMM850 ..... ............................... s249 

Tektronix DMM850 Features: 

•Integrated temperature function eliminates the 

need for a separate temperature meter. 

• Hilla limit testing verifies 

tolerances - audible beep 

warns of exceeded levels. 

Tektronix DMM850 

Applications: 

• Performing environmental 

evaluations. 

• Verifying product specifications 

for manufacturing testing. 

• Calibrating and servicing 

electronic equipment. 

DMM870 .................................... 5289 

Tektronix DMM870 Features: 

• 0.06% basic DC volts accuracy 

enables precise measurements. 

• Peak hold captures fast tran­

sients and anomalies that might 

otherwise go undetected. 

• Backlight display makes it easy 

to work in poorly lit environ­

ments. 

Tektronix DMM870 Applications: 

• Verifying or characterizing design specifications. 

• Installing industrial equipment. 

• Servicing and calibrating office equipment. 

Visit Our Exciting New Website Complete With On-Line 
Catalogs, New Product Arrivals, Specials and Promotions, 
and Links to Interesting Sites. Access Tucker Today! www.tucker.com 

Your Full Service Dealer Is Now An 
Authorized Tektronix Distributor 

Call, Write or Fax for Your Choice of FREE Catalogs ••• New & Reconditioned Test 
Equipment or Radios, Scanners & HobbyN Products or Both. •. The Choice Is Yoms! 

Call: 800-527-4642 • Radio Hotline: 800-559-7388 
(MONDAY -FRIDAY 7am-7pm COT) (MON.-FRI. 7am-6pm, SAT. 9am-6pm COT) 

1717 Reserve Street 
Garland, TX 75042 

Local Call214-348-8800 
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... brings you a potpourri of high-tech goodies for the techno-tinkerer! 
For thirty years we have been your source for Silicon Valley exotica! 

Reno Kit is improved! 
t Media Vision Reno External CD ROM/Audio CD Drive: 

,... Consists of new external Reno CD/ROM drive, 
docking bay with SCSI2 port, AC Adapter 
.... Now with Macintosh installation sohware! 
.... Double-speed 180mS drive is lightning fast! 
.... Drive detaches from docking bay, use with 
headphones as a portable personal audio CD player 
" Great for Mac or IBM (adaptor bracket included) 
,... Brand new in box, 90-day warranty $ 

Media Vision Reno Kit HSCII15586 99.95 

Reno detaches from 
SCSI2 Docking Bay for 

Complete Portability! 
+ Media Vision Reno Kit HSCII15586 includes: 
A. Rechargeable Battery Pack 
B. Reno Cable Kit (SCSI2 - 0825 cable, SOp. ribbon cable, 
internal & external audio patch cables) 
C. Padded Travel Pouch 
D. Internal SCSIIDSSOto DB25 Adapter bracketfor IBM, use 
with Reno cable kij (above) & your SCSI card for convenient 
SCSI and audio connections 
E. Headphones (not shown) I A~ 
~ ~-

,r;j.; 
;»,. 
l . ....ll 

., ~F. 
+ Reno Accessory Available Separately: 
F. Macintosh Powerbook SCSI ,A.dapter (HDI-30 to 25-pin D 
connector) HSCII15704 $12.50 if purchased alone, 
or with purchase of Reno Kit, $5.00 

3-D SCS/-2 Sound Card 
• Mediavision Premium 3-D high-quality sound card 

• 16-bit audio, 44.1 KHz digitized stereo sound 

• MPU 401 MIDI, Soundblaster compat., SRS 3-D circuitry 

• Internal SCSI-2 CD-ROM port, microphone jack (mike not 

included), line-in, speaker jack, joystick port 

• Includes driver disks, photocopied book 

• OEM package (no box), 90-day warranty 

HSC#15842 $59.95 

Multimedia Combo-packs 
• Your choice of double- or quad-speed Multimedia Packs 

• Comes with Mediavision Prosonic 16 SCSI sound card, 
cables, installation sohware, unamplified speakers, ten 
CD titles, and internal CD-ROM drive 

• Utility sohware is DOSIWindows compatible, includes 
Pocket Mixer, Pocket Recorder, Pocket CD Player 

• 10 CO's Included: Home Repair Reference Kit, Compton's 
1995 Encyclopedia, Sports Illustrated 1994, Compuserve, 
Sim City 2000, Lenny's Music Tunes, The Legend of 
Krandia (Book Two), Cyberia--Mission Norway, Lunicus, 

Vroom Books for Kids 

• Drives are tray-type 
(no caddy needed) 

• OEM packaged (~•ain 
white box) 

• 90-day warranty 

~ 
~ 

Multimedia Kit with 2-X Matsushita Tray-type drive 

HSCI15827 $79.00 
Multimedia Kit with 4-X Sanyo Tray-type drive 

HSCII15828 $119.00 

Hand-Scanner Special! 
• Logitech Scan Man 256-Bit Grayscale hand-scanner 

• 100 - 400 dpi resolution, hardware (switch) selectable 

• Factory Refurbished, 90-day warranty 

• Includes Fototouch image acquiring & editing sohware, 

Omnipage OCR sohware 

• Latest Windows 95 drivers included 

• Comes with manuals, power supply, 16-bit interface card 

PCMCIA SCSI Card 
• Mediavision PCMCIA SCSI II Card for Laptops 

• Use with CD/ROM Drives, WORM Drives, Hard Drives, 

Scanners, any SCSI I or II device 

• Bundled with Corel SCSI (ver. 2.04) software 

• Cable, installation sohware, manual included 

• Would make excellent laptop connection to Reno, above 

• New in box with software, 90-day warranty 

HSCt15893 $79.00 

PCMCIA Card Reader 
• IBM Compatible Reader/Writer for PCMCIA Cards 

• SwapBox by SCM Microsystems with 16-bit ISA Bus card 

• Convenient front access for slots (not in rear of system) 

• Fits in 3.5" drive bay, or use included 5.25" bracket 

• Dual slot, Type I, II or Ill, hot swappable 

• Perfect for transferring data or hardware from laptops, 

notebooks or Kodak Cameras to desktop PC's 

• Includes driver disk, manuals, cable, internal card, bracket 

• New in OEM package (white box), 90-day warranty 

HSC#15954 $79.95 

PCMCIA 14.4 Modem 
• Major brand name PCMCIA 14.4 KBps Fax/Modem 

• Connect your Laptop to the world! 

• Bundled with Bitfax, Sitcom for Windows, DOS 

• Cable, installation sohware, manual included 

• Hurry, limited quantity available! 

• New in box with software, 90-day warranty 

HSCI15974 $59.95 

Bargain SCSI Sound Card 
• Mediavision ProAudio Spectrum 16 sound card 

• 16-bit audio, 44.1 KHz stereo sound 

• MPU 401 MIDI emulation, Soundblaster compatible 

• Internal SCSI CD-ROM port, microphone jack (mike not 

included), line-in, speaker jack, joystick port 

• Includes driver disk, information sheet (no book) 

• OEM package (no box), 90-day warranty 

HSC#15797 $39.95 

DTC Controller Riot! 
+ If you know computers, you know of Data Technology 

Corporation's reputation for robust device controllers! 

• New in OEM packaging with Software & Info Sheet 

• Many bus formats & drive types supported 

• All have our 90-day warranty 

DTC-2130 HSC# 15837 $19.95 
"'" PCI Bus controller for two E-IDE drives (no FD) 

DTC-21300 HSCI15838 $29.50 
<r PCI Bus controller lor four E-IDE drives (no FD) 

DTC-3130 HSCI15839 $59.00 
cr PCI Bus SCSI-2 Controller (no floppy drives) 

DTC-3280AS HSCII15840 $45.00 
" ISA Bus 16-bit HD/FD SCSI Controller 
<r Version 20 BIOS will control up to 4GB drives 

DTC-3150V HSCII80376 $19.95 
ar 8-bit Non-boatable SCSI (perfect for Reno!) 

Back in stock-- refurbished Nakamlchi7CD seven disk CD­
ROM Changer works well with any of the above cards! 
HSCI15879 $1 2 9. 95 

Cordless Mouse by BSR 
+ InfraRed Wireless Mouse frees you lrom tangles 
+ Transmits over 1 0 foot range 
+ Recharges in handy receiver base 
+ Three button design fits hand . ~ ~ 

: ~~:~~r~:~:~:~warra~ty ·~···~ ... . 
+ Comes with adapter card, \....d?' .. 

sohware, power supply 
and instruction manual 

HSC# 15844 $24.95 

Tiny Color LCD Display! 
+ Sharp L04RA02 Color LCD Video Display Module 
+ Fluorescent backlight unit built in, inverter included 
+ Dual-mode, NTSCor PAL,234x479pixels(112,086dots) 
+ Built-in video interface & control circuit-- responsive to two 

sets of standard RGB analog video signals (which can be 
individually selected or superimposed) 

+ Complete cabling kit will connect backlight inverter unit to 
display module, has choice of long or short ribbon cable 
for video & power connection, and two ribbon cable 
connectors (straight and right angle) to mount on your 
own driver circuit or interface board. No tricky soldering! 

+ Perfect video hacker/hobbyist item! Full docs included. 
+ Measures 4.25" x 3.25" x .75" 
+ 4" diagonal viewing area 
t Runs on+ 5VDC @ 85mA, IIF"=":::o--­

- BVDC @ 55mA, backlight 
inverter section runs on 
+ 8.5VDC @ -SOmA 

+ New units still have J)eel-off 
protective plastic on screen , 
complete cable kit and full 
technical specification docs. 

+ Hurry, limited quantities' 

HSCII99998 $79.95 

PCMCIA Sound Card! 
t Media Vision PCMCIA 16-Bit Sound Card 
+ Great for Portables, Laptops with PCMCIA Slot 
+ External Pod has Joystick Port, Mic. input, Line In & Line 

Out jacks, Volume control. 
+ Microphone included 
+ Installation sohware (Windows 3.x), instructions included 
+ New in OEM packaging 
+ 90-day warranty 

HSC# 15948 $59.95 

Visit HSC's Website! 
• HSC has a new presence on the Internet World Wide Web! 

• Simply point your browser to httpJ/www.halted.com 

• Site is under construction, please be patient! 

• Plans include latest specials, on-line database, more! 

Tape Backup Bargain! 
• Irwin AccuTrak 31250A 250MB tape drives 

• Brand new in box with 90-day warranty 

• EZ-Tape sohware for DOS/Windows 3.XX is included 
+ Hooks to floppy controller with included insertion cable 

+ Comes with brackets and 5.25" faceplate for mounting in 
regular half-height drive bay, but can be mounted in 3.5" 
bay with optional faceplates below 

• Made for IBM so you know it's rugged! 

$39.95 

--Irwin Tape Backup Accessoriess --
+ 3.5" Faceplate, Light Gray HSCII15807 $2.95 

• 3.5" Faceplate. Dark Gray HSCI15808 $2.95 

Pentium Motherboards! 
• New-in-box 66 MHz PCI Pentium Motherboard 

+ Four PCI Slots, Four 16-bit ISA Slots, uses 72-pin SIMM's 
+ ZIF Socket contains your choice ol CPU, 60 or 66 MHz 

+ 256K Cache RAM installed, supports up to 1MB Cache 

• PCI clock rates from 20 to 33 MHz supported 

• Use~s manual included, ninety-day warranty 

• New Lower Price for May! Hurry, supplies are limited 

HSCI 15763 with 60MHz CPU $149.00 

Small-scale Video! 
+Matsushita M-A101BUS CCD Color CCD-Camera 

• Composite video out, separate audio output jack, 
Operates on 12VDC (AC Adaptor included) 

• Servo-controlled mechanical iris for auto ~ 
exposure, surprisingly good picture! 

• Made by Matsushita for IBM 
Videoconferencing System 
• Unit measures under 5"1ong -90-day warranty, new in box! 

HSC#80375 $189.95 

Network Hub for Less 
• National Semiconducto~s "lnfoMover" 

• 6-port 10BaseT Twisted Pair Ethernet Hub 

• Measures 9" x 6" x 1.5 • 

• Perfect for workgroups, small office network systems 

• New in box, manual included -- 90 day warranty 

I~=~· ~:; _, -' aP 
HSCII80387 59.95 

Erasable Optical Drive 
• Maxoptix (by Maxtor) Tahiti I Removable Media Drive 

• 35nS avg. access time, 680kB/S transfer rate 

• SCSI Interface, 5.25" Full Height Form Factor 

• Used, tested good, 90-day warranty 

+ Uses 650MB or 1GB cartridges 

• Use of high quality, fan cooled dust-filtered enclosure highly 
recommended 
• Able to run files from drive, unlike tape backup units 

HSCII15995 Tahiti I Optical Drive $199.00 
HSCI15996 New 650MB cartridge $49.95 

You can still subscribe to our e-mail "Mailing list", just 
send a posting to HSC-server@hsc.cue.com with the single 
line message: SUBSCRIBE HSCmail <full name> 
You willgetfuture unsolicijed mailings. You can "Unsubscribe" 
at any time in the same manner. 

htt ://www.halted.com 
Terms: Some quanlll'.as limited; alllams subject to prior sale . .....--on~~r: .,._,._ llllpplng. OnllnJ und8r $20.00 subject 
to $2.00 hencllng fee, in ld!l!lgn lp ll!ippJng. M orders lhlpped FOB Sanlll Cllra, CA (Ills-you pay fleighll) l7f UPS Surface 
(no P.O Bowes) unllllla ollerwlae apeclled.ln whk:tu:ase pnMiillng carrtan•Jlllll$6.00 lllndlng lee apples. Plllpeidonlllls that 
don'tincludlllhlpplng chalgee wllblllhippedfnllghiCOO. There Is a $4.75 UPSchalgaaddad to llllpplngchalgee torCOOihipnlanll. 
H you '-quBIIIDns lbout yow Oldlr, pllllla cal CUStomar SaMce at (408) 732·111114 M-F SIAM to 5PM PST 
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Dear Nuts & Volts: 
I would like to comment on Dave 

Dage's "Acoustically Coupled DTMF 
Receiver" project, Apr. '96 p. 41. 

If someone decided to "modify the 
program performing the task," as sug­
gested, to include all 16-tone combina­
tions, it would not work properly. The 
hardware is not designed to cater for the 
"D" or 0000 case. Since the game port 
is looking for a change from zero to 
something in its upper four bits, the "D" 
is ignored. The change from zero to 
nothing does not register. 

The Digit Valid output "Std. pin 15" 
must be included, via a seventh cable 
core, into one of the lower four-bit port 
inputs, going from Vss to Vdd. 

Now reprogramming can work! IF 
VALUE= 0 THEN PRINT "D"; '(cont) IF 
VALUE= 13 THEN PRINT "A"; '(etc 14, 
15). 

Response: 

Dave Reynolds 
Paddington NSW, Australia 

The circuit uses the Digit Valid 
output to gate the four signal lines via 
U2 (74HCOB). Monitoring the Digit 
Valid signal as it goes high, indicates 
a valid DTMF tone is present. If you 
can monitor Digit Valid, then you can 
eliminate U2; however, this will 
require five inputs. 

Unfortunately, there are only four 
input pins available on the 1 5-pin 
game connector. The lower {our bits 
which are read at the game port 
address are not inputs through the 
game connector, but are the output 
from {our one-shot multivibrators. You 
can vary the time of the pulses pro­
duced by these multivibrators by feed­
ing signals into the game connector. 
Digit Valid, if properly conditioned, 
could be used. You must initialize the 
multivibrator with an output to 
address 513 and then measure the 
pulse length. Depending on the pulse 
length, you can determine when Digit 
Valid is active and then capture the 
DTMF code. Sure, it can be done if you 
need that elusive "D," but why not 
make life easier by using the parallel 
port? 

At the parallel port's base+ 1 
address, there are five inputs just wait­
ing for these DTMF codes. Connect the 
DTMF signals DO, D1, D2, and D4 to 
pins 15,1 3, 12, and 10 respectively. 
Connect Digit Valid to pin II. Note 
that pin 1 1 is inverted by the parallel 
port circuitry which translates into an 
active low in your program. 

The only problem with the parallel 
port is that there is no power available 
at its connector. Power must be sup-

CORRECTION: 

l2V 

9 

plied from a battery or from another 
connection to the computer's power 
supply. 

Dear Nuts & Volts: 

Daoe Dage 
DAGE Scientific 

I have nothing against the Zippa 
Dee-Doo product reported in your Jun. 
'96 issue. I believe any back-up system 
for any computer to be an essential part 
of today's computing world. However, the 
author's figures of math cost compari­
son are grossly inaccurate. 

The back-up system that he propos­
es would only start to become equitable 
if you were backing up several gigs of 
memory, and then it would only be a 
savings with space, and not so much 
money. 

Floppy disks aren't 75 cents a 
piece, but rather they start at 25 cents 
for used disks and 40 cents for no-name 
brand via many mail order magazines. 
This equates to approximately $28.00 
per 100 megs of memory compaired to 
the $20.00 per disk with the back-up 
unit. 

This unit's $200.00 purchase price 
would allow you to buy 720 megs worth 
of memory in floppies for the same start­
up price that you would need to pur­
chase just the unit alone without ship­
ping or handling! After you spend $200+ 
for the back-up, you then would require 
seven more disks at $20.00 each, which 
comes to an additional $140.00, and 
when added to the original $200.00, 
adds up to $340.00; this still doesn't 
include shipping, handling, or other pos­
sible required pieces such as cables! 

$340.00 worth of floppy disks 
amount to 850 floppies, or 1.2 gigs 
worth of memory which, by the way, 
take up less than a cubic foot of space! 
If you really want to be frugal, $39.00 
buys you a brand new 250 meg tape 
back-up unit from the advertisers in this 
magazine, and this equates pennies per 
meg. 

Yes, back-up equipment might save 
some transfer time, but only if you are in 
the business of computer crashing. The 
high-transfer speed of this unit pays off 
only if you expect to crash every other 
week! 

Response: 

Chris 
Bieber, CA 

The writer and I agree on one 
important point: back-ups are very 
important. By what means and how 
often is, of course, a personal decision. 
For my part, I wouldn't do a full 1.06 
gigabyte back-up onto 736 floppy 

continued on page 119 

There was an error in the 
Delayed Action schematic 
in the June Electronics 
Q & A column. The correct 
circuit is shown here. Sorry 
{or the error. - T J Byers 

! + ' 
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Time is money. The more time you can shave off the search for an IC, the more 
money you make. It doesn't matter if you're looking for 1 or 1,000 IC's, without 
the right tools you're still killing valuable time I The 3 Volume ICM is the Most 
Comprehensive IC Reference Ever Published. The depth of your NEW ability 
to search will blow you away. There is NOTHING else like it in the wor1d I 
100,000 IC's of EVERY KIND from Every Manufacturer. Specifications, 
Selected Data Sheets, Every known Cross-reference, Alternate Sources, Manu­
facturer Profiles & Distributors. Perfect for Sales, Service, Engineering & 
Experimenters. Thousands have gladly paid $190 (and at 91bs it's well worth it). 
can you afford to pass it by for $75 ? If you're still squeezing an ICM from the 
80's ou alrea know the re rea & Ri ht NOW it's Finall Affordable! 

Write In 180 on Reader Service Card. 

SA 8550-8600 Quickboards/ 
I or 3 wire multimodes. 
1-49 $13 50-99 $11 100+ $9 

SA Micros 8570-8600 plus 
1-49 $15 50-99 $14 100+ $13 

SA 99 Test Model 8500-8550 
1-49 $7 50-99 $5 100+ $4 

Zapato 
P-80 & P-1000 
1-49 $28 50-99 $26 I 00+ $24 

PI0-30 Plus Covers 
5000&6000 Series 

Digicom Communications, Inc. 
Importing & Exporting Nation Wide 

The Only Company 
That Carries The Newe~ 19961tems, 

At '95 Prices 
Millenium 
With Built-in P-80 or P-1000 
Dropfield Pre-installed-----$135.00 
With Built-in Pio-3D Plus-$145.00 

Novavision ---------------$175.00 

Boss 1------------$155.00 
2--------------$150.00 
3--------------$150.00 
4------------$165.00 

Double density filter 
550 Mhz converters for 
Dropfield fro 8500-8536 
Latest Multimode for 

$10.00 
$45.00 
$4.00 

$20.00 
1-49 $50 50-99 $45 1 00+ $42 

WARNING: Anyone implying 
cable theft will be denied sale 

1-(800)-250~3187 
Tel/Fax: 1-(_305).-638-9392 
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MORE for LESS ••• Always! 
Best Values lor Performance, Features and Dependability 
DM5050C, 42 Range 
DMM + CAPACITANCE METER 
• Digital Multimeter 

DM5100, 45 Range 
WIDE RANGE, ELEVEN FUNCTION 
• Auto Power Off, Data & Peak Hold 

• Resistance - Up to 2,000 Mn • Measures Wider Range 
• Capacitance Meter, Extended Range • Frequency - Up to 20 MHz 

• Up to 20,000).JF (9 Range) • Capacitance - Up to 200 ).JF 
• Zero Adjust Knob • Resistance - Up to 200 Mn 
• Test Leads and Buklt-in Socket • Current - Up to 20 A AC/DC 
• Check Motor Starting & 

Running Capacitance 
• Triggering Lamp 

• Logic- TTL 
• TRhFE 

± 0.25% Basic DCV Accuracy 
1.5" Big LCD Display 
3 1/2 Digit Manual 

AC/DC Bolt & Amp 
Resistance. Diode 
Continuity Beeper 

Alligator Clip Test Leads 
Double Insulated Jack 

Deluxe Holster 
• Lead Holders 
• Velcro Hanger 

Tilt Stand 

$89 

• Prices start at $44.95, measuring AC/DC 10 Amp. & Volt, 
Resistance, more and including protective Holster 

• Lots more High Standard Test Instruments available 
All in One Instrument, Oscilloscope, Power Supply, Function Generator, Freq. Counter. 
Multimeter, Capacitance, Engine Analyzer, Clamp-On, Electrical Tester and More. 

• See your local distributors or Call for Catalog 

Bel MERIT 26242 Dimension Dr .. Suite 110 
Lake Forest. CA 92630 

SOLUTIONS FOR THE TEST INSTRUMENT (714) 586-3700 • FAX: (714) 586-3399 

Write In 102 on Reader Service Card. 

Ike wi1h any FM radio ar broad<ust 
re<~ver. Easy Ia assemble. Just fih the 
handset ta activate. 

Never be cough! without a Hashlighl agoin due Ia deod 
boHeries. Dynoma produces power Ia provide ~ght. 
Great for the car, boot, and house. 

EPROM+ TilE ORIGINAL PARALLEL PORT 
l'ROGRAMMING SYSTEM! 

A DEVICE PROGRAMMER 
FOR BENCH AND FIELD 

EfROMS (UV & FLAS/1) (24, 28, 32, 40• PIN PLUS 27C', 29C', 2HF & 29F) 
17112 '.27fl~.TMS2716•,2716,32,32A,64,64A.Il8,128A,256,512,51 3,011,010,101 
I 00 1, 1000,1024,21 0,020,2001,220,204R,4001,040,080,240,4096,2516,32,64,68764 
EEPROMSAND NVRAMS (18, 24 & 28 PIN PLUS CXXX) X221U,2212 
2804 , 2816, 2816A, 2817,2864,2865, 28C256, 28COIO, DS12XX 
SERIALEEPROMS• (8 & 14 PIN PLUS CXX) ERI4UU,M58657, 2401,02 
04,08,16,32,44,64,65, 59Cll, 800111\,8572,82,92,9306,46,56,66, 16811,16911 
BIPOlAR PROMS• (16 TI{ROUGH 24 PIN) 74SXXX, 82SXXX FAMILY 
MlkRQWNTROLLERS>(UV, EE AND FLAS/1) 874l,42,4R,48H,49,49H 
8i51 ,H7C51,52,8iC5XXX,87C75X,89('51,52,89CI051,205 1,68705,68HC705 
681K711 E9. PIC 16C54,55,56,57 ,58,61,64,(>20,621,622, 71, 74,84,Th1S7742 
•ADAPTER REQUIRED· DIAGRAMS INCLUDED IN MANUAL 

$289 • SO VI'\\' ARE· REAO, VERWY, PROGRAM, COI'Y, DISK I'ILt; I.OAil 
& SAVt; CJU~CKSUM, FULL SCREEN DUI'H: R I(OJTOR Wf20CMUS 

• Rt:AIJS INTEL Ht:X, MOTOROLA S-RECORU AND BINARY t'ILES 
• I'AST-MOST DEVICt~~ I'ROGRAM IN UNOER 20 SF.<:<> NOS 
• RUl;Gt;JJ (9"XIi"X3") I'ORTADLE ENCI.OSUR•; W{CARRY HANnu; ADD SS.OO SBll'PING 

SS.OOCOD 
VISA/ MASTERCARD 

• MADE IN l'HJ( USA- 30 DAY MONEY BACK GUARANH:E 
• SYS"I EM INCLUDES: I'ROGRAMMING UNIT, PRINH:U MANUAL 

PRINTER I'ORT CAIILE, I'OWt;R I'ACK AND SOFTWARt: 

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

HAM GEAR FOR SALE 

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

YOUR OLD RIGS! Digital Dial has 10Hz 
resolution and frequency range 50KHz to 
230MHz; kit $79.95; assembled $129.95. 
Digital VFO with 1Hz resolution; kit $139.95; 
assembled $189.95 S&H $7.50 (Continental 
US). GUARANTEED TO WORK. For info 
send SASE. Call/write to order: S&S 
Engineering, 14102 Brown Road , 
Smithsburg, MD 21783; 301-416-0661 . 

FREE ELECTRONICS CATALOG. Quality 
parts at surplus prices. All new, never used 
distributor and OEM overstocks. Call IME, 
817-561-2999 or write PO Box 170415, 
Arlington, TX 76003. 

PRC-47 LSB conversion. Collins mech filter 
$45. Easy to install. Retains original dial cali­
bration. Your AMPL-MOD converted, tested, 
& returned for $55. Some parts & services 
avail. Roger Leone K6XQ, 707-552-6659, 
136 Delta Cir., Vallejo, CA 94589-1603. 

Easy lo build. Control 
speetfanddirodiatlof 
smaO DC molan. lndudes 
PC Board, Malar, Pam, and Instruction<. 

MILITARY RADIOS: Easily made battery 
adapters for military radios & other electron­
ics. Get "Power Up," big new 96 page manual 
of instructions, diagrams. Use readily avail­
able 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 SIH ($6 
Canada). NYS residents add $1.66 tax. CAB 
Research, Box 56-NVV, Commack, NY 
11 725. Visa/MasterCard welcome. Phone: 
516-543-9169. 

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

WANTED: ROCKWELL-Collins HF-8021 
3KW Amp. 237B-3 rotatable directional HF 
antenna. Jim Stitzinger, 805-259-2011, fax 
805-259-3830. 

MANUALS FOR AMATEUR, AUDIO, AND 
RADIO-RELATED EQUIPMENT. High quali­
ty is customer priority. Two $.32 stamps for 
catalog. Pete Markavage, 27 Walling St., 
Sayreville, NJ 08872-1818. 908-238-8964. 

RCI-2950/2970 Modification Manual. Tune­
up, audio, receiver, noise-blanker & clarifier 
modifications. Microphone wiring & more. $20 
ppd w/money order, $25.50 COD. Scott, PO 
Box 225, St. Clair, MO 63077. 314-629-4294. 

FM-16 . ......... .. El·1 . ..... . ....... . ............. . . ... . .. $9.95 MSC-1 . ..... .. .... ... .. .. .. .. .. . . 
ELECTRONICS BOOKS . Thousands of 
titles. Electronics meet. Aviation at Marine, 
Manhattan Beach 7-11am, last Saturday 
each month. We also buy. Lee and Margaret 
Johnson, 805-525-8955. 
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• 8/W CCD CAMERA 
• Prewirad with RCA Plugs 
• Metal H .. sing • Sland w /HII'dwll'e 
• Acfapler lndudad 

Measures 3 7 /!' Lang llnduding t.ns} 
x11/4'Wx1'H SmaRenoughtolilinyaur 
hand! Has 0.21JJx, 400 THnes, operates an 12VDC@1.5W. 
lndudes stand & power adapter, & prewired wi1h RCA plugs. 
C(]).2 ... ... .. .. .. . .. .$159.95 

• Ultra Plier 
•14 Fundiaos 
• Uhimate Handy Taal! 
• Als in the Palm of your Hand! 

Yau have every 1ype Joal in one implement. 
lndudes Pry Bar, W'oe Cuner, 2 Wire Strippen, 
l'llillips Samlrivet, 2 Flathead xrewdriver, File, Small 
Blode and Battle Opener. Comes with Nylon Pouch. 
l'tier .......... . ....... .. ... .. .. ... . . . .. $12.95 

Write In 141 on Reader Service Card. 

NEW CATALOG. Inductors, ferrites , 
micrometals, toroids, semiconductors, more. 
Two stamps. Johnson Shop Products, Box 
2843, Cupertino, CA 95015. 

LICENSE PLATE KEY TAGS. Call signs 
engraved. WRITE FOR FREE CATALOG. 
Geniac Technologies, Inc., 8105 NW 33rd 
St. , Dept. N, Miami, FL 33122. 

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



... weedteeb@iglou;c:om Sl.l-752-0279 

Telephone 
Call Restrictor 

Caller ID I Computer 
Interface 

50 MHz 
Frequency Counter 

Connects to telephone wall jack. 
Disables all phones on the line If 

Connects between a telephone 
wall jack and an RS-232 serial port. 
Decodes the caller ID date sent 
over the phone line and sends ~ to 
your PC or Mac in a pre-formatted 
ASCII character string. Creata your 
own program to log the name, 
number, date, and time of all 
Incoming calls. Block out unwanted 
callers to your BBS/modem. 

Reads frequency from 1Hz to 
50MHz and displays up to 7 digits 
on a 18x1 character LCD display. 
Auto-range feature prCNides 
floating decimal point and 
automatically affixes the correct 
suffix (Hz, KHz, or MHz) . 
Microcontroller based; allows for 
highly stable readout and very 
small parts coun~ only 2' x 3' big. 

.. attempting to either: dial a number 
that has been stored In memory 
'Block Group• mode or, dial a 
number that has not been stored In 
memory 'Allow Group• mode. Use 
touch-tone phone to enter 
telephone numbers (or prefix) Into 
non-volatile memo')', and choose 
mode. Program or dtsable from any 
phone on the line using your 
selectable 4-dlg~ password. 

IR Remote Control 
Receiver DTMF 

Decoder/Logger 
Telephone Voice 

Scrambler 
Learns and records the data 
patterns emitted by standard 
Infrared remote controls used by 

Keep track of all numbers dialed or 
entered from any phone on your 
line. Connects to your telephone 
wall jack. Decodes all 16 touch­
tones and displays them on a 
16-character LCD display. Holds 
the last 240 digits in a non-volatile 
memory. Scroll through and view 
all telephone numbers dialed, 
cred~ card numbers entered, etc. 
Can also be connected directly to 
radio receiver's speaker jack. 

Scrambles your voice before 
sending ~ over the telephone line. 
Additional un~ on receiving end 
de-scrambles. Prevent others from 
eavesdropping using an extension 
or line tap. Connects between your 
telephone and wall jack. No 
modifications are required to your 
telephone. Full duplex operation. 

· TVs, VCRs, Stereos, etc. Lets you 
control all your electronic projects 
with your TV remote. Seven 
Individual I/O pins can be assigned 
to any button on your remote, and 
can be configured for either 
,oggle' or •momentary• action. 
Re-program CNer and over for use 
with different remote transmitters or 
configurations. 

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

LOW PRICED commercial two-way radio . 
We have scanners & ham gear too. GE Mstr2 
on 52.525 $50. Mot. Micor on 52.525 $65. 
Mitrec VHF on ham band $50. UHF Mstr2 
75W $125. Maxar 50 VHF 25W 1 ch $30. 
Mstr2 VHF 100W $75. Mitrec UHF 45W 
$125. lcom IC725 $550; lots more equip­
ment! Conversion books for GE & Mot. For 
the list call 909-873-1319 or fax 909-820-
1885. E-Mail: HRH6@aol.com or write LML, 
424 E. Shamrock, Rialto, CA 92376. 

THE SMART BATIERY CHARGER for lead 
acid or gel cell batteries. Can be left connect­
ed to the battery INDEFINITELY, will not 
overcharge! Standard kit is 12V @ 1 amp. 
This kit is 100% complete, including a cus­
tom-made, pre-punched, painted and lettered 
enclosure. For the kit order #150-KIT at 
$59.95. For an assembled and tested unit, 
order #150-ASY at $79.95. CA residents add 
7.75% sales tax. Add $6.50 per unit shipping. 
MCNISA accepted. A&A Engineering, 2521 
W. La Palma #K, Anaheim, CA 92801 . 714-
952-2114, FAX 714-952-3280. 

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

PACKET NETWORKING: Node EPROMs, 
diode matrix boards, TNC-Radio cables , 
power supply for TEKK data radios, and more 
equipment especially for packet network 
builders . Write or fax for free catalog . 
Amateur Networking Supply, POB 219N , 
Montvale, NJ 07645. 201-722-0144. 

HAM GEAR WANTED 

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. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
now! Voice/FAX. 

MOTOROLA MTSOO VHF elements , 
KXN1075A, KXN1083A, KXN1042A. Advise 
quantity, price. W9AMZ, 390 Glenoaks, Brea, 
CA 92621 . 

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

CB/SCANNERS 

TAMPER PROOF LABELS: Permanent self­
sticking VOID labels, 1" x 2" silver material. 
Protect your sales or repair. .35 ea. single, 
.16 ea./1 00, .12 ea./1 000. Larger quantities 
avail. 203-283-9492. D&R Electronics, 10 
Park St., Thomaston, CT 06787. 

SYSTEMS ON THE MARKET. WE GUARANTEE TO BEAT ANYONE'S 
PRICES ON SAME QUALITY ONE PIECE SYSTEM_ ALL IN ONE 
SPECIAL: CONVERTERS/DESCRAMBLERS ONE PIECE SYSTEMS_ 
NO MORE MESSY WIRES OR POWER SUPPLIES REQUIRED 
VIPER ll REPLACE ALL TNT, 1Vf, STEALm $145.00 

Write In 140 on Reader Service Card. 

PHONE & INDUSTRIAL 1/0 
MODULES FOR 

STAMP· PC· J.IP 

X·l/0 

Powerful STAMP 2 based 
controller capable of amazing 
feats. Move stepper motors, 
actuate pneumatic or electrical 
solenoids, read push buttons and 
limit switches, talk to serial 
devices (like X-PHONE) all in 
BASIC. Multiple X-1/0's can even 
be networked together for 
unbelievable power. 

Heart can be STAMP 2/PC/PIC 
OPTO 22 interface port 
16 Buferedlfilterd 1/0 pins 
2 RS-232 ports 
Btn/hard wire/ or brown out reset 
On-Board supply from 8-24 VDC 

$159.00 QTY. 1 

X-PHONE 

Phone support PLUS! Have full 
automated control of a phone with 
16 simple serial commands. Now 
have a Stamp, PC, 1-1P connected 
to the outside world . Answer/dial 
the phone & decode/transmit 
DTMF. Dial another X-PHONE 
and transmit/receive data. Add 
security and remote control to your 
project. 

16 key phone support with pause 
Dial up to 72 digits 
Answer on n rings 
Decode up to 72 digits 
Flash 
Transmit or receive data 
On-Board supply from 8-24 VDC 

$89.00 QTY. 1 

ALSO AVAILABLE - OPTO 22 MODULES, MOUNllNG RACKS AND STAMP 2 PROG. PACKAGE 

X·GEN, INC. 

5021 Burnbrae Place • Antelope, CA 95843 
916-485-1575 • 916-487-0198 (FAX) 
jimh@calweb.com http://www.calweb.com/-jimh 

Write in 62 on Reader Service Card. 

lnte/133MHz Triton Motherboard 
16MB EDO RAM/256K Pipeline Cache 
1.6 Gig Hard Drive/3.5" Floppy Drive 

1MB PC/ Video Card w/MPEG 
6X CD-ROM/16 Bit Sound Card 

85 Watt Speakers/104 Keyboard/Mouse 
2 Year Warranty!!! 

486/586 VLB PCI 
DX2-66 AMD ...... $89 ..... $99 
DX4-100 AMD .... ~109 .... ~119 
DX4-120 AMD .... 119 .... 129 
586-133 AMD ..... 129 .... 139 
586-100 CYRIX.... 129 .... 139 
586-120 CYRIX .... 149 .... 159 

72 pin SIMMs 72 pin SIMMs 
70ns EDO 60ns 

4MB 1 X 32 ....... $39 ......... $49 
8MB 2 X 32 ....... $69 ......... $79 
16MB 4 X 32 ..... $129 ........ $139 
32MB 8 X 32 ..... $249 ........ $269 

48&SXIDXIDX41586 48&SXIDXIDX41586 PENnUM K-5/686 75-200MHz 
Green MB AMI BIOS Moll1ert>d. o.;y 

3VLBI7 ISA Slots s59 
w/Built-in EIDE & 1/0 Moohettxtelr;y 

3PCI/1 VLB/4 ISA Slots sag 
w/Built-ln EIDE & 1/0 
3PCI/4 ISA Slots 

Molhetlld. Qr;y 

$109 
4 x 30pin & 2 x 72pin ;!!:!t~~9 4 x 30pin & 2 x 72pin c:!:~~9 4 x 72pin VX Chipset 

ASK ABOUT DAILY SPECIALS! 
7-day refund policy on tlcfcchvc paw~ only. Part'\ will he tcSL· 
L'<l: if found lo he g(}(xJ, there wi ll he no n;funU. Shtpping fel:s 
arc nonrcfundahlc . Not responsihk lor typographica l errors. 
PricL'' suhjcl·t tn change wi lhout notice. NO CANCELLATIONS! 

Write In 179 on Reader Service Card. 

Our fax-on-demand system makes 
ordering and inquiries easy! 
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* Celebrellng our 14tlr Ye11r 01 Service!! 

F:rotob::><ud D;,sign Station 

lnducles expooded instru· 
• mentation, breadboard, 

' and powor supply. Ideal 
for anolog/digit#rniuo· 
protessorcircuits. 
Frequen<y and function 
generators, variciJie out· 
puts,logi<indi<otors, 
ipeoler & more. 

Slo<k# 1-9 
P8so3 299.99 

RolXJtic .i".rm Kit 

fascinoling and edutolionol, with lift/lower, 
grab/releci!e, and pivotleh/right hrncliont 
Uses 2 (batteries (not in<.); owox. 10" 
long. Use Y0118M interhxelo p<ogrorn !torn 

~! 1-9 10.24 25+ 
vo1 54.99 57:74 47.o2 
YOliiM 39.99 37.99 34.19 

Switching Po . .;a: SUWly 

• 115/230 v input 
•41 wall 
•Sv@3.7SA, 12v@l.SA, -12v@ 

0.4A 
•TlxS.2S"Wx2.5"H 
Slodl# 1-9 10.24 25+ 
PS1!103 11.99 11.o915.38 

'<lhat Do \'Je Have ? 

t' ~ 
•I.C.'s • Capacitors • Oscillators 

• Connectors •Crystals •Trimpats 
......, i&/oh~ 

Programs PROM, EPROM, EEPROM, Rosh •Diodes •Kits • Tools 
EPROM, serial PROM (8 pin), bipolar PROM, 
PLO, GA~ PA~ EPLO, PH!, and rniuO(on- •laser Diodes •LED's •Vises troler. Tom logi< ICs !TTVCMOSl. and mem-
«y !DRAM/SlAM). 
l!zl!t H 10·2~ 2~+ • Transistors •Resistors • And much more ! AllMAX 599.99 569.99 512.99 

• Order line - (800) 824-3432 • International - (412) 495-1230 • Fox Orders - (412) 495-7882 

• Technical Support - (412) 495-1231 • No Minimum Order - (Orders under S15 subie!l to S 5 charge( 

• UPS 3 day, Blue, Red, & Fed. Ex. Shipping Available (Coli for charges] • PA Res. Add 7 % Soles Tax 

• Open Mon-Fri 9:00 AM - 5:00 PM (EST) • Corporate Auounts I Quantity Discounts Available 

• We accept M/C, VISA with no surcharge • Call For FREE Catalog ($2.00 Outside U.S.) 

• We Corry A Complete line Of Elellrank Componenll• Email- Unie~!l@ aal.com 

FREE SHIPPING!! 
on pre-paid orders 

Unicorn Electronics 
1142 State Route 18 
Aliquippa, PA 1 5001 

Americ~. "Tr~p Company 
Orders arid~\\ Info:fmation 

1-800-684-0527 
We carry a full line of negative traps 

EVERY CABLE CHANNEL 
AVAILABLE 

EASY, SIMPLE INSTALLATION. NOTHING MORE TO 
BUY 

[] 

[] 

[] 

[] 

Block any unwanted Cable TV Channel 
Block Sexually Explicit Cable TV Channels. 

Block Channels only to specific TV's in your Household. 

Block Music Channels, (R) Rated Premium and PPV Events. 

Security Better than Parental Control. 

REMOVES VIDEO AS WELL AS AUDIO 

$16.00 ea Ch#2-62 $19.00 ea Ch#63-7B 

Quantity Discounts Available on 5 or more 

Distributors and Dealers wanted for all areas. 
Large profit potential. CALL TODAY 

Check us out on the INTERNET 
WEBSITE: http://www.gocable.com 
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MEGAMAX MEGAMAX4 ALLMAX PLUS SUPERPRO II ROMMASTER II MICROMASTER-LV LABTOOL-48 SA-20 

$1249 Advantech Labtool-48 with 44 Pin PLCC $ 429 Xe~ek SuperPro II Universal (ISA Card) 
$ 669 EETools Allmax Plus Universal (Printer Port) $ 529 Xe~ek SuperPro liP Universal (Printer Port) 
$ 429 EETools Promax Universal (Printer Port) $ 269 Xe~ek SuperPro Lite Universal (Printer Port) 
$ 439 EETools MegaMax 1 Gang Universal (PP) $ 1 79 Xeltek Rommaster II Universal (Printer Port) 
$ 539 EETools MegaMax 4 Gang Universal (PP) $ 479 MOD-EMUPA Universal (New Sale Price) 
$ 429 Needhams EMP-20 Universal (Printer Port) $ 689 ICE Technology MicroMaster LV (Printer Port) 
$ 699 Needhams SA-20 8 Gang stand Alone Please Call For Refurb Demo & Used Prorammers 

MCT-EMUPA CHROMA 3201A 
SIMM/SIP TESTER 

COMES WITH 
..,..-. 72 PIN TEST RAIL 

30 PIN TEST RAIL 

Web www.generaldevice.com E-Mail icdevice@best.com $479 $79S 
Write in 139 on Reader Service Card. 

WANTED: TOP PRICES PAID for old CB 
radios and CB operating/owners manuals. 
Mics, amps, etc. I want it! Walter 818-344-
8735. 

TOMCAT'S BIG CB Handbook, by Tom 
Kneitel! 221 pages, illustrated. Everything 
they never told you about AM, SSB, DX, 
Freeband, legal and otherwise. Only $15.95 
(+$5 postage, $6 to Canada). CAB 
Research, Box 56 , Commack, NY 11725. 
(NYS residents add $1.73 tax). MCNisa OK. 
Phone orders 516-543-9169. 

240+ CHANNEL CB/HAM radios 
AM/FM/SSB/CW export/domestic: RCI, 
Uniden, Galaxy, Cobra, Superstar, mics, 
antennas, linears, meters, manuals, night 
scopes, and tons more stuff! Catalog $3. 
MAXTECH, Box 8086, New York, NY 10150. 
718-547-8244. 

PAGERS. TONE only starting at $3. Numeric 
pagers starting at $5. Alpha starting at $40. 
We also buy/sell new and used pagers. 
Credit cards OK. Fax/message: 501-223-
9406. Internet address : pager@aristotle.net 
Surplus City, Box 23016, Little Rock, AR 
72221 . 

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

VINTAGE TUBE CBs. LSASE list. RR3 Box 
2075, Fort Kent, ME 04743. 207-834-6273, 
evenings/weekends. 

SECRET CB, Sams Photofact and tune-up 
books. Antennas, radios, microphones, coax, 
brackets plus much more. Call for free cata­
log, 1-800-536-0109. 

FEDERAL FREQUENCY Directory! Kneitel's 
"Top Secret" Registry of government 
Frequencies, New 8th Edition. 268 Pages! 
FBI, DEA, Customs, Secret Service, BATF, 
Immigration, Border Patrol, IRS, FCC, State 
Dept., Treasury, CIA, etc. & surveillance, 
bugs, bumper beepers, worldwide US mili­
tary, 225 to 400 MHz UHF aero band, 
Canadian listings, & more. Ultimate "insid­
er's" directory! Standard reference of law 
enforcement, news media, private security, 
communications industry & scanner owners. 
$22.95 + $5 shipping ($6 to Canada). NY 
State residents add $2.31 tax. CAB Research 
Books, Box 56-NVT, Commack, NY 11725. 
Visa/MC welcome. Phone orders 516-543-
9169 weekdays (ex-Wed.) 10 to 2 Eastern. 

ULTIMATE MODIFICATION BIBLE Voi.V 
NEWEST AND MOST COMPLETE. 1000 
mike wirings CB and ham, 500 CB modula­
tion boost, 200 CB PLLs, 200 ham radios, 30 
scanner modifications. Over 200 pages. KDC 
Sound, PO Box 8622, Grangerland, TX 
77302. Send $29.95 or to order: 1-800-256-
9895 COD ($4.75 COD FEE), VISA, MC, 
DISCOVERY. OTHER CALLS; 409-321-
3753. 

"CB MODIFICATION SECRETS," new 200-
page guide by author of "CB Radio Hacker's 
Guide." More easy AM/SSB CB upgrades & 
enhancements: Cobra, Realistic, Uniden, 
President, etc. Freq. expansion, VFO, clarifier 
unlock, VOX, Roger Beep, anti-theft device, 
receive preamp, more. Only $21.95, plus $5 
S/H ($6 to Canada). CAB Research, Box 56, 
Commack, NY 11725. NYS res. add $2.22 
tax. Visa/MC orders call: 1-800-656-0056. 
Canada/AKIHI: 516-543-9169. 

ADAPT-11 68HC11 Modules 
for Solderless Breadboards 8r Embedded Applications 

EXPANSION ACCESSORIES: 
• Backplane for AOAPT-11 plus 3 cards 
(add mem:xy & 1/0 for serious a~fications) 
• 32K RAM+32K EPROM/EEPROM 
• prototyping card for application cirruitry 

Quickly becoming 
the tool of choice 

Use PLCCs In your Solderless Breadboard! 
Solder1ess breadboard socket adapters for all PLCC 
~zes; from $6. Compact, vertical desi~. 
Also available: 
Solder1ess breadboard adapters for 089 & 0825, 
and IOC (ribbon cable) connectcn, from $5. 

NEW PRODUCTS 
ADAPT-11C75 

• conilolne: 6BHC t 1 with X68C75 
Hicroperiphenl {BK EE + 2 ports) 
• ADAPT-11 pfnout/slu 2.8"x1.7" 
• Surter hck<lre ADIIC7S-SP 
• $99.95 

ADAPT-11 C75DX 
• .u above, with additional 32K RAM 
• ADAPT-It pinout; site 2.B"'x2.1" 
• Starter P3dt.a&~AD11C75DX-SP 
• 5129.95 

Terms: Credit Cards, 
Check, Money Order. 
School & Government 

TECHNOLOGICAL ARTS 

P.O.s accepted 

All prices in US dollars. 

309 Aragona Blvd., Suite 102, Box 418, Va. Beach, VA 23462 
1644 Bayview Avenue, Box 1704, Toronto, ON M4G 3C2 

voice/fax: (416) 963-8996 www.io.org/ - techart 

Write In 61 on Reader Service Card. 



STEPPER MOTOR CONTROLLER DIGITIAL 110 CONTROLLER 
ADDRESSABLE STEPPER MOTOR 
CONTROLLER: JWPIX-IA 

ADDRESSABLE DIGITAL 1/0 
CONTROLLER: JWPIX-3 

$199.95 $179.95 
NON-ADDRESSABLE STEPPER 
CONTROLLERK/T: RENIX-IA 

NON-ADDRESSABLE DIGITAL 
1/0K/T: RENIX-3 

$29.95 $29.95 

Controls up to 4 unipolar stepper motors per 
controller with 8 digital inputs with a throughput 
of 500k bytes I sec. Up to 256 Controllers can 
be stacked on a single parallel port. 

8 Bit Digital I/0 controller, 8 buffered digital 
outputs and 8 buffered digital inputs that function 
at 500k bytes I second. Up to 256 Con trollers 
can be stacked per parallel port. 

Can be used for the following tasks: Can be used for the following tasks: 

eCNC Conversion •Telescope Guidance •Robotics •Automated Manufacturing 

• Robotics • Manufacturing eAnimatronics eControlling Solenoids 

•Positioning Platforms eAnimatronics • Servos • D igita I P rototyping 

SCANNER MODIFICATION HANDBOOK. 
Big! 160 pages! More than 20 performance 
enhancements for PR0-2004 and PR0-2005. 
Restore cellular, increase scanning speed, 
add 6,400 memory channels, etc. Step by 
step instructions, photos, diagrams. Only 
$18.95, +$5 shipping ($6 Canada). (NYS res­
idents add $1.98 tax.) CRB Research, Box 
56, Commack, NY 11725. Visa/MC welcome. 
Tel. 516-543-9169. 

SALES, SERVICE: CB equipment, radios, 
modifications, power mice, 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. 

CB RADIO Hacker's Guide! Wow! Big 150 
pages; pictorials, diagrams, text. Peaking, 
tweaking & modifying 200 AM & SSB CB 
radios. Improved performance, extra capabili­
ties! Which screws to tum, which wires to cut, 
what components to add: Cobra, Courier, 
GE, Midland, Realistic, SBE, Sears, 
Uniden/President. $19.95 plus $5 shipping 
($6 Canada). NY State residents add $2.06 
tax. CAB Research, Box 56-NW, Commack, 
NY 11725. Visa/ MasterCard accepted. 
Phone order M-Tu-Th-F, 10-2 Eastern Time, 
516-543-9169. 

http://www .digitalage .co mNM/Paramax 
Paramax products also available through: 

FORD Electronics: (714) 521- 8080 

Write In 177 on Reader Service Card. 

CB TUNE-UP MANUAL MASTER EDITION 
VOL. 7. Provides specific model instructions 
for channel modifications, clarifier conversion, 
peaking, repair tips, power modifications, 
500+ microphone wirings. EAGLE 2000, 
EAGLE 5000, RCI2980, RCI2990, GALAXY 
DX33HML, DX44V, DX55V, DX99V, 
DX77HML, DX88HL, COBRA 148FGTL, 
UNIDEN GRANT and more. FULL V ILLUS­
TRATED. Send: $26.95 + $4 shipping or 1-
800-821-2769 for orders only. Visa, 
MasterCard, Discover, or COD accepted. 
THOMAS DISTRIBUTING, 128 Eastwood, 
Paris, IL 61944. 

BULLDOG WATTMETER. 10 to 10,000 
watts in 10 ranges. No slugs needed. Direct 
reading SWR. Avg. and peak. Cast aluminum 
case. Natural color. For CB band only! 26 to 
28MHz. EFJ Devices, 888-CB-STUFF. 

DISCOUNT SALES: Major brands, Astatic, 
Cobra, Uniden, etc. Send SASE #10 for list. 
CAS Communications, 1692 Central, 
Yonkers, NY 10710. 

!COM IC-R1 receiver/scanner, 100KHz to 
1.3GHz, no frequency gaps, 100 memory 
channels, with new internal nicads, dry cell 
pack, factory service manual, all accessories, 
in original box, retail over $600, sell for $400. 
Jim, 714-536-5151. 

CBs, ACCESSORIES, SCANNERS, 
ANTENNAS, MICROPHONES, COAX. Best 
prices! Call 1-800-821-2769 for current flyer. 
THOMAS DISTRIBUTING, 128 Eastwood, 
Paris, IL 61944. 

RADAR JAMMER. This new X, K, Ka, wide, 
and super wide band active digital radar and 
laser jammer works at arty distance 1 00% of 
the time. For info or orders call 1-800-671-
8117. BLUE MOON GADGETS, 6059 
Allentown Blvd. #608, Harrisburg, PA 17112-
0992. VISA/MC, CK, MO. 

MUSIC & ACCESSORIES 

SPECIAL SCS radio will receive 24-hours 
programs of music right in your area. 1-800-
944-0630. 

Subscribe To Nuts & Volts! 

Write In 216 on Reader Service Card. 

'Ire King of Scanners takes this step-by-step, 
richly illustraed, bench manual far beyood 
everything ever printed on scanner mcds. Bill 
will relp yoo convert your scanner into precisely 
wha yoo've always wanted! 

244pp, huge format, $29.95 

canners & Secret Frequencies 
Heruy Eisenson's best seller. Novice to pro. ifs .,. 
MUST reOOing. Praised by the experts as the 
ONEBESTSCANNERBOOK 320pp,$19.95 I 
Emergency Radio! Nonn Schrein ' 

I 
FUN! 214pp, $14.95 "Mr. Scanner" 

Scanmn news as it ha ens. 

'! Television GRAY Market 
How they steal cable programming. with 
vendor hsts, parts, the law. much more! 

Henry Eisenson, 160pp, $23.75 

~----------------~~~·~· Cheatil1~* ..\t Dlad<jack 
andAdvanloge J:>iay "Dangerous!" Snyder I 

D Marks, 230pp, $19.95 ' Exceplional ' Dalton I 

~ti"S AI Dk\ck~k SQUARED l 
The Dark SideofGarrl:Jlng lll:w, I 
If you read the original and stayed out 1

1

· 

1 of jail, this is for YOU! 
I "Dustin D. Marks", 20lpp. $24.95 I 

~~ U l\.clel'9l'Oul\.cl '0 a~abase 
Everything that's sort of legal. "FascilalinJ" ASG 

lOOpp, large format, $23.75 

PrlvaoJ Power t.'fl\ Trent Sands 
1' 204 pag~'· S 19 95 

W 0 W! Exactly what you exptcl from the master 
of identity and privacy. The BEST hook on the 

Write In 215 on Reader Service Card. 
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COMPUTER HARDWARE 

FROM SOURCE: Motherboards, for 486 and 
586, IDE-I/O controller on board, mice, CD­
ROM-x4, CPUs, video controllers, IDE-I/O 
controllers, and other parts . Call NAME­
TECHS lnt'l, 312-395-1142, Fax 312-395-
1042. 

MOUNTAIN T/DR. controller 8-bit $75 . 
Mountain micro-channel $40. Sound card 
deluxe 16-bit $30. 2MB VLB video card $50. 
Servo-Track 408-370-4069. 

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

Tektronix 475 Oscilloscope 
Portable Scope, 200 MHz bw, dual channel, 2 mV/ div 
sensitivity, 1 nsf div sweep rate, delaying timebase, 
trigger view, beam finder. Includes 2 probes. 

Special $925.00 
Tektronix 485 Oscilloscope 

Portable Scope, 350 MHz bw, dual trace, 5 mV/ div 
sensitivity, 1 nsf div sweep rate, 3.0 div/ ns writing 
speed. Includes 2 probes. 

Special $850.00 
Tektronix 2213 Oscilloscope 

De to 60 MHz bw, 2 mV sensitivity, 5 f\S/ div sweep 
speed, advanced trigger system, with 2 probes. 

Speci~ $650.00 
Tektronix 7844 Oscilloscope 

De to 400 MHz mainframe, dual beam, 0.9 ns risetime, 
1 nsf div max sweep rate, 8 x 10 em display. Includes 
the following plug-ins: (1) 7A19, (1) 7A26, (1) 7B85, & 

(1) 7B80. $1250.00 

Tektronix 7904 Oscilloscope 
De to 500 MHz Oscilloscope mainframe .8 ns risetime, 
500 ps max sweep rate, includes the following plug-ins: 
(1) 7A24, (1) 7A26, (1) 7B80 & (1) 7B85. 

$1100.00 
Hewlett-Packard 541000 

Digitizing Oscilloscope, 1 GHz, 350 ps rise time, 10 ps 
resolution , 40 ms/sec max. digitizing rate, pre­
trigger viewing, logic triggering, digital storage. 

Special $4000.00 
Hewlett-Packard 5411 OD 

Digitizing Oscilloscope, 1 GHz,2 channel,40 ms/s max. 
digitizing rate, 4 MHz single-shot bw, color display, pre­
trigger viewing, digital storage, logic triggering capability, 
HP-IB programmable. 

$5500.00 
Tektronix P6201 Active Probe 

De to 900 MHz, 1X with readout. 

Special $200.00 

( 

BRAND NEW w/warranty! Pentium mother­
boards 75/90/100/133/166 MHz , w/CPU, 
pipeline cache, 586-133 motherboards $165. 
Multimedia kits complete w/sound and CD­
ROM $69. 15" SVGA monitors w/speakers 
$275. Competitive pricing on software. 
Complete desktop and notebook systems 
available. Call for monthly specials and items 
not listed. CCI 714-778-0450. 

IBM MICROCHANNEL OR ISA 16/4 TOKENI 
RING cards, $18 each or 10 for $150 plus 
shipping. Write regarding other MCA cards. 
Also buying MCA cards/documentation sup­
port, particularly sound and SCSI cards. 
MEMORIES, 331 N. Dutton Dr., Toledo, OH 
43615. 

TANDY 3000NL memory card (512K) need­
ed. 509-762-9294. 

Hewlett-Packard 85698 
10 MHz to 22 GHz, input preselection, 1.7 to 22 GHz, 
resolution 1 00 Hz to 3 MHz. 

Special $7500.00 

Hewlett-Packard 2148 
Pulse Generator, high power 100 V, 2 A output into 50 
Q, 10 MHz repetition rate, constant duty cycle. 

New boxed $1995.00 

Hewlett-Packard 141 T Spectrum 
Analyzer System 

141T with 85529 and 85539. The mainframe provides 
variable persistence and storage. Covers 1 kHz to 11 0 
MHz, 1 0 Hz resolution bw, high sensitivity -140 d9m. 

$1750.00 

lllllill. 

Hewlett-Packard 5314A 
Universal Counter, 100 MHz, 100 ns time interval, 
portable. 

Special $275.00 

Racal Dana 9303 
True RMS RF Level Meter, 10kHz to 2 GHz frequency 
range, level range of 30 uV to 3 V, basic accuracy of 1%. 

Special $500.00 

Wandel & Goltermann SPM-16 
Selective Level Meter, 10 kHz to 160 MHz, high 
frequency accuracy, uncertainty less than 1 X 1 0 -7, 
digital and analog display. 

$1000.00 

California Instruments 1201 WF 
Frequency Changer, output vo~age is adjustable from 0 
to 260 volts at frequencies of 4 7 to 500 Hz. Digital 
display allows monitoring of RMS output voltage, 
frequency and RMS load current. 

New $1950.00 

Fluke 1900A 
Multifunction Counter, frequency, period, period 
averaging and totalize measurements, 6-digit display. 

$189.00 

14455 NORTH 79TH STREET • UNIT C • SCOTTSDALE • ARIZONA 85260 

(602) 483·6202 • FAX (602) 483·6403 

HARD DISK Technical reference on Disk. 
This disk is a complete technical reference 
for all major hard drives & controllers. 
Provides all the info and parameters you 
need to install, set up, and troubleshoot most 
mfg. hard drives and controllers. If you work 
on IBM compatible computers, this is a must 
have. To receive yours, send check or money 
order for $7.95 to: Stewart & Associates, 244 
Mid Rivers Centre, St. Peters, MO 63376. 

ZENITH COMPUTER PARTS SupersPort 
286/386 keyboards, new, $25 each. Power 
supplies $30 each . Many other parts for 
Zenith computers. Call Surplus Trading 
Corp., 616-849-1800. We ship UPS COD. 

MONO MONITORS. 13-inch TTL amber & 
green, $25 plus shipping . Computer News, 
307-265-6483. 

DAN BAR 
SALES COMPANY 
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8031/51 Based SBCs. Check out our new 
WEB site for sensational savings on single 
board computers. http://home.earthlink.net/ 
-suncoast Suncoast Technologies, Spring 
Hill, FL. 

CATALOG ELECTRONIC parts. Two 
stamps. Johnson Shop Products, Box 2843, 
Cupertino, CA 95015. 

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

SONY MULTISCANS 0.26DP 15 .7 thru 
36KHz CGA thru SVGA (1024 x 768 1). Great 
for Omegas $175. Generic VGA color moni­
tors from $125. Expert Sony repair, parts 
available. Dealer discounts. Refurbished 
guaranteed. Pikul & Assoc., 101 Glenfield 
Dr. , Festus, MO 63028. 314-937-0335. 

POCKETPR0-25S 2.5" SCSI case/cable. 
Macintosh ADB or IBM versions (specify). 
Daisychainable, ext. SCSI switch $29.95. 
Powerbook HDI30-DB25 adapter $14.95, 
w/docking switch $19.95. PB cables call! 2 
year warranty. Complete price list available. 
All orders, S&H $5. VISA/MC accepted. NEG 
school POs welcome! Dealer inq. invited. 
ORDERS ONLY 1-800-874-6117 ext 18. Info 
360-837-3042, fax 360-837-2057. MC PRICE 
BREAKERS Mon-Fri 9:30-5:30, 14415 SE 
Mill Plain Blvd., Ste. 105B-219, Vancouver, 
WA98684. 

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. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
now! Voice/FAX. 

NEED MONITOR SCHEMATICS? 200+ FCC 
ID codes cross referenced to monitor manu­
facturer name and phone number. Also, parts 
suppliers phone numbers. Paper copy or 3-
1 /2" disk for Windows. Send $15 to : 
Computer Vision, 6905 Indian Bay Rd., 
Montague, Ml 49437. 

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

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

WANTED: EXCESS ELECTRONIC INVEN­
TORIES, ICs, MEMORY, EPROMs, PALs, 
LEOs, CIRCUIT BOARDS, DIODES, AND 
TRANSISTORS. CALL ACTIVE MICRO, 
310-494-4851 OR FAX 310-494-4913. 

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

AUTHORIZED ZENITH and Compaq parts 
and repairs. Excess inventory: 220 volt 
European power cords, 84 key ZDS key­
boards. We have over $1 ,000,000 worth of 
parts . $250 for repair of ZDS, XT, and 286 
laptops. Call for details. Domino Computers, 
708-427-0099, FAX 708-427-8181. Hours: M­
F 9-5 Central time. We accept all major credit 
cards. We ship UPS or Fedex. We blind ship. 

FOR SALE: TRS-3 computer, monitor, print­
er. U pay shipping. 804-590-9214. 



COREL DRAW 3.5 upgrade $35. Dabbler Art 
School MAC $15. Super Munchers IBM $15. 
Fax Works Pro $20. File F/X manage/utilities 
$15. Servo-Track 408-370-4069. 

RGB MONITOR cables , new, $9.95 each. 
(200 in stock) . Network hubs, 8-port RS232, 
$49.95 each. 640MB full height SCSI (new) 
hard drives $99 each . Almet Recycle & 
Surplus, 407 Flomich Street, Holly Hill, FL 
32117. 904-673-1281 . 

UPS: NEW, ViewSonic OPTI-UPS uninter­
ruptible power supplies at tremendous sav­
ings . Fully line-interactive models with 
buck/boost voltage regulation, surge suppres­
sion, and EMI/RFI filtering at the following 
prices: 280VA $129 , 420VA $169 , 650VA 
$249. Call: CPL 1-800-717-7780. VISAIMC 
accepted. 

PC SIMM CONVERTERS 4x30p to 1 x72p, 
2x72p to 1 x72p L/R $17.95, 2/$34.95. MC 
PRICE BREAKERS, 360-837-3042. See our 
POCKETPR0-25S ad for address/fax. 

CASH-IN ON THE INTERNET CRAZE! Don't 
miss out on this incredible opportunity! 
Booklet reveals proven plan on using your 
computer to make $50 or more per hour in 
your spare time . No special hardware 
required! 30-day money-back guarantee. 
Send $7 to MJS, PO Box 270403, Fort 
Collins, CO 80527. Limited quantity available. 

HEWLETT PACKARD calculators. We buy, 
sell, trade, and repair HP 41 C/CV/CX, 
48SX/GX, 71 B, 95/100/200LX, 97 calcula­
tors, palmtops, and peripherals. Calculator 
World , 1086 S. Delaware Dr., Mt. Bethel, PA 
18343. Phone: 610-588-2600, Fax: 610-588-
1727. 

ATARI 8-bit computer BASIC cart. $25. Star 
Raiders cart. $10. Super Breakout cart. $15. 
Salt 2.05 diagnostic cart. $25. Atari scrap 
computers, parts , service manuals, maga­
zines, software, and accessories. SASE, D. 
Brown, PO Box 293118, Nashville , TN 
37229-3118. 

WHOLESALE IN TAIWAN. 1 Gig HDs $100. 
The real price of memory: 4 meg 70ns 72 pin 
SIMMs $20, 8 meg 70ns 72 pin SIMMs $43. 
16 meg 70ns 72 pin SIMMs $108. 32 meg 
70ns 72 pin SIMMs $215. Keyboards 101 
$6, 14.4 modems $8, 28.8 modems $35, 4X 
CO-ROMs IDE $25, 486DX100 $64.50 with 
CPUs. LOTS AND LOTS MORE. These are 
just some of the prices for computers and 
parts you can buy for in Taiwan . And you 
don't have to order a lot at a time. Small 
orders are welcome. We have over 300+ 
suppliers of companies in Taiwan where you 
can buy all your computer needs real cheap. 
This is a very lot of info, $30. We can also 
send COD if you like. COD is for the USA 
only. If you are not in the USA you will need 
to send a check or money order + postage to 
address: G.R. Stringer, Stringer Computer, 
PO Box 30563, Houston, TX 77249-0563. 1-
800-626-9934 or 713-864-3616. Fax 713-
880-8321 . RStrin8060@aol.com 

BEEP BEEP? Repair IBM compatible PCs 
with the "POST CODE MASTER" plug-in 
card. Shows result of Power On Self Test 
performed by all major BlOSs . Manual 
reveals their meaning and also explains 
those cryptic beep codes , $59. MSD, 4100 
Moorpark Ave. #104, San Jose, CA 95117. 
408-296-4000, Fax: 408-296-5877. 

COMPUTER REPAIR KIT with : PC 
Diagnostic (POST) board, Intel Diagnostics 
including QAplus and pcAnywhere software 
$65. POST Board and manual only $48. 
XeTAL Systems, 416-410-3883. 

20 LEADING Edge XT PCs with dual flop­
pies, keyboard, and monitor. $80 per com­
plete system. Tandy 1000 HX with color mon­
itor, keyboard. $85 per system. Credit cards 
OK. Fax/message: 501-223-9406. Internet 
address: pager@aristotle .net Surplus City, 
Box 23016, Little Rock, AR 72221 . 

CD-ROM DRIVES. Brand new with warranty. 
Acer 6x internal IDE drives $149. Multi-media 
package with a 6x drive, 16 bit sound blaster 
pro compatible sound card , Lasonic powered 
speaker system, and an assortment of 36 
CD-ROM titles including Compton 's new 
encyclopedia, US and World Atlas, and the 
ultimate game pack only $249. Add $8 S&H. 
Free Catalog. Laser Surplus, Inc., 759 
Laurel Road Dept. 5A, Clinton, TN 37716-
5454. lasersur@ ix.netcom.com 

Own your own FM radio 
station. Ally stereo sig· 

nal you plug into the FMST-100 will be transmitted 
to any FM radio tuneable from 76 to 108MHz FM. 
Transmit a wireless link through an auditorium, 
from your car to your camper, listen to your CO's 
while mowing the lawn, Play music on one channel 
sing on the other. Clarity is excellent, aprox. 40dB 
stereo separation. Length of antenna determines 
the distance of transmission. Complete with stereo 
input level controls & crystal for stereo separation. 
9v battery operation. SIZE: 1.5" x 2.5" x 3" 

FMST-1 00 Cabinet $8.95 Krr $29.95 

9-TRACK TAPE DRIVES. Expand your PC 
to exchange data with mainframes. Complete 
packages less than $1,000. Powerful, free 
software features include: Record/field selec­
tion/rejection, direct transfers to and from 
.DBF files, EBCDIC/ASCII translation, mys­
tery tape analysis and dozens more. Free 
tech support. Request brochure. Mention this 
ad for special pricing. Electrovalue, 26-V 
Garden St., Morristown, NJ 07960. 201-267-
1117, fax: 201-993-9669. electrovalue@ 
worldnet.att.net Since 1977. 

CAN 'T COPY Windows 95 disks? I can! 
Program lets you make unlimited copies of 
floppies regardless of format. Send $1 0 to 
C21 Shark Soft, 6901 W. Broward Blvd . 
#101 , Plantation, FL 33317 for program and 
instructions on 3.5 disk. 

M I TECHNOLOGIES INC., 3310 E. Peterson 
Rd., Troy, OH 45373, Tel: 513-335-4560, 
Fax: 513-339-6344. WE STOCK OVER 500 
SCHEMATICS FOR MONITOR/COMPUTER 
REPAIR. TEST EQUIPMENT: The Monitor 
Wizard Tester, $299.95. 8 position VGA split­
ter, $189.95. The ESR Capacitor Wizard, 
$179.95. SOFTWARE PROGRAMS: FCC-10 
monitor codes, $50. Windows tech-tips 
repair, $199.95, data base (over 800 tips and 
growing). DOS to windows tech-tips, $99.95. 
Upgrade workshop job control, $249.95 data­
base. Also: Tony at ICHE in Europe for all 
your needs! Tel: 011-441-159-320-152, 
Fax: 011-441-159-444-004. 

MEMORY MODULES $15 or less per meg 
1M, 4M, 8M, 16M avail. Visa/MasterCard. 1-
800-538-3222 Fax 602-242-6154. 

KIT $14.95 

MICRO-MINIATURE 
PHONE TRANSMITIER 

TV NOTCH FILTERS Our TV filters 
eliminate unwanted TV 
channels or interference 
that alters both sound and 
video with a beep beep 
beep. Works on cable 

FOR CHANNELS 
2thru 22 
ONLY 

channels 2 thru 22) only. 
NOTE: AlllV Filler Kils are sold for educattonal 

purposes onty. You must obtain permission from 
your local cable company before using these filters on 

your cable system. 

Okay. Caller ID's tell you what num­
ber is calling you. But what about the 
calls made from your phone? Now, 
return from work or vacation and 
know the answer . The new 
DTMF Recorder electronically logs 
and saves every number dialed. This 
is the same high·tech magic used by 
detectives and government spies. DF-222 KIT $14.95 
Now yours. Does your wife or hus- 1-------------------------t 
band make expensive long ·distance Please add sufficient postage First lb $5.00 Canada $7.00 
calls and then deny it? Does your Additional LB. Add $1.00 US FUNDS ONLY 
son or daughter call that low·l~e you We will accept telephone orders for Visa or Mastercard 
forbade them to talk to? Now know. 

• oecodesdigits0thru9, 11,*, A, B, C,on a21ine16characterLCDdisptay. [II] T Q d C II ~··· ,, ..... ,. · 
• Clicks into your phone or extension in seconds, with no special wiring or hassles, or I 0 r e r 3 VI. ;p ·;,_"'· 

jack it to the incoming service panel in your garage. • . • ' 317-291-7262 ~..,.. • 
• Records all numbers dialed, including local numbers that don't appear on your bill. 
• Records credit card numbers entered through your phone key-pad. ( 

1 • Records Voice mailbox, answering machines, and modem access numbers. ELECTRONIC RAINBOW~ 
• Records Cellular or repeater phone numbers heard over your phone. Even hook to a scanner, -: 

and learn scores of emergency phone numbers. Also decodes tones stored on a tape recorder. ~ 

Never before has such sophisticated gear been available to the public. And not at this price. 6227 Coffman Rd. • Indianapolis, IN 46268 
Power requirement 9v DC.SIZE: 3.5" x4" x 1" BLACK ANODIZED ALUMINUM CABINET FAX 317-291-7269 
DIS-1 KIT *119" BUILT *15915 INTERNET: www.rainbowkits.com 6A 
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I t ain't much, that 2:~ it's 
bytes of storage, t aspect 

st importan •t 
arguably the mo I (851) or its kl, 

of the BASIC Stam~ •t So this month s many 
brother, .the Counter,el. rogram memory. Pro -

lumn will focus on P d, I'll present gram-

c~fter a little bafk!r~;~nd modifying 
techniques fodr "· e memory using a e 

data store 1n gram on d e v i c e s 
free QBASIC pro used in the 

· your PC. Stamps are cur­
rently specified 
to last at least 1 
million program­
ming cycles. 
(Some parts of 
the documenta­
tion still say 
100,000 program-

Exploring the BS 1 EEPROM 
With a Homemade Browser 

Viewing and Modifying 
L~ng~Term 1_9ata 

Cursor location 

Putting 
the Sp~tlight on 

BASIC Stamp Projects, 
Hints, and Tips 

f.F19~.~~~~-~~~- . -s'6o-fof· BifobJecf·code &ro'wser iirap,.icauy:·mus-
1 ~· ,;;..,;t_r,£tes;-~"~~ ttl_~ - S~amp . stores d_at~ and programs in .EEPRO_IVI : -

... .. ' ' ·--

A place for your programs 
When you program a BS 1 or Counterfeit, the 

host software on'%6t:PC con erts your BASIC pro­
gram into tokens - digital shorthand that the inter­
preter chip understands. It sends the tokens 
through the downloading cable to the Stamp, 
which writes them into its EEPROM (electrically 
erasable, programmable, read-only memory). The 
neat thing about EEPROMs is that they retain their 
contents with the power turned off, but can be 
reprogrammed over and over. Those virtues make 
EEPROMs a great place to store programs and 

ming cycles, which was true at the time they were 
written. Improved manufacturing processes contin­
ue to increase programming endurance, so I 
wouldn't be surprised to find out that they 're now 
rated at 2 million cycles or more.) 

is downloading the program by using the EEPROM 
directive; or (2) You can have your program store 
data into the EEPROM using the WRITE instruc­
tion. 

A quick note about the language of the previ­
ous paragraph: I called EEPROM a directive 
because it tells the host software what to do (put 
bytes into the EEPROM), but does not change the 
actual PBASIC program. WRITE is an instruction 
because it does become part of the program. 
Directives work at compile time, when the host 
computer is setting up to download your program. 

The particular EEPROM used in the BS 1 and 
Counterfeits is the 93LC56. It holds 256 bytes of 
data, enough for a BASIC program 70+ instruc­
tions long, or a mixture of instructions and data . 

There are two ways to get data into the BS1 's 
EEPROM: (1) You can tell the host program, 
STAMP.EXE, to store the data at the same time it 

Listing 1. QBASIC Browser for BS1 Object Code 
' QBASIC (PC) Program: BS_PEEK.BAS 
' This program allows you to view, modify, save, and download Stamp I 
' (BS1) object-code files created by the BSAVE directive. It provides 
' examples of techniques for reading and writing BS1 object files. 
' To use the downloading capability, you must have the BSLOAD utility 
• on your computer and either in the current directory. or in your 
• PATH statement. This program is not meant to be the ultimate in 
' object-code editing - just a suitable starting point for more elaborate 
' programs. · 

===SUBROUTINES========= 
DECLARE FUNCTION screenSays% (searchString AS STRING) 
DECLARE SUB acceptEntry (] 
DECLARE SUB goHome (J 
DECLARE SUB g'o~nd '[] 
DECLARE SUB saveFile (] 
DECLARE SUB rightKey 01 
DECLARE SUB upkey (] · 
DECLARE SUB do1vnKey·(J 
DECLARE SUB leftT<ey (] ~ 
DECLARE SUB makeBkgd (] 
DECLARE SUB readFile (] 
DECLARE SUB updateCell (cell AS INTEGER) 
DECLARE FUNCTION HEXX$ (NUM AS INTEGER) 
DEFINT A-Z 
'==~~~=~~=CONSTANTS 

CONST black = D: CONST blue = 1 
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CONST green = 2 : CONST cyan = 3 
CONST red = 4 : CONST magenta = 5 
CONST brown = 6 : CONST white = 7 
CONST foreground = white 
CDNST background = blue 
CONST lockout = red 
enter$ = CHR$(13) 

SCAN CODES=====~~== 
leftArrow$ = CHR$(0] + CHR$(75) 
r ightArrow$ = CHR$(D) + CHR$(77) 
upArrow$ = CHR$(0) + CHR$(72) 
downArrow$ = CHR$(0) + CHR$(80) 
home$ = CHR$(0) + CHR$(71 J 
end$ = CHR$(0) + CHR$(79) 
a ItS$ = CHR$(0) + CHR$(31 J 
altA$ = CHR$(0) + CHR$(19) 
esc$ = CHR$(27) 

GLOBAL VARIABLES====~~~== 
DIM SHARED code(255) AS INTEGER 
DIM SHARED attribs(255) AS INTEGER 
DIM SHARED cursPos AS INTEGER 
DIM SHARED filename AS STRING 

MAIN PROGRAM 
' Load the f ile specified by COMMAND$ [QuickBASIC compiler only) 
' or get the user to enter a file path. 
start: 
CLS 



Instructions work at run time, when the program is 
actually running. 

There are also two ways to get data back out 
of the EEPROM: (1) You can use the BSAVE direc­
tive to tell STAMP.EXE to create a file on your PC's 
disk drive containing a copy of all 256 bytes as it 
is preparing to download them to the EEPROM; or 
(2) You can use the instruction READ in your pro­
gram to examine any EEPROM byte. 

The Stamp programming disk includes a utili­
ty called BSLOAD that takes the file created by 
BSAVE (called an object file) and downloads it to a 
Stamp connected to the PC. It's most often used to 
keep a PBASIC program private; someone can 
download a BSAVEd program to a Stamp without 
seeing (or messing with) the actual BASIC instruc­
tions. Application note no. 16 available from 
Parallax (and included with the Counterfeit) gives a 
bit more background on BSAVE. 

Beyond BSAVE 

It's all well and good to distribute program 
updates as PBASIC object code and allow a user to 
download them with BSAVE, but how about giving 
the user a limited ability to customize the operation 
of the Stamp-based device? If your PBASIC pro­
gram relies on values stored in EEPROM to deter­
mine its behavior (like the rotating message dis­
play from April's column) it's a piece of cake. 

The trick is to understand how the BSAVE 
object file is structured, and how to read, modify, 
and save it using familiar PC tools. I'll demonstrate 
using QBASIC - the free and surprisingly modern 
dialect of BASIC that Microsoft has given away 
with every version of DOS since 5.0. 

The program, called BS_PEEK.BAS, is avail­
able from the Parallax BBS or FfP site (Sources). 
Figure 1 shows a sample screen from the program; 
Usting 1 is the program itself. 

consist of 256 bytes of data arranged backwards 
with respect to the BSl 's READ/WRITE addressing 
system. In other words, the address that you call 
255 for the sake of a READ or WRITE is actually 
the very first byte contained in an object file. In 
order to preserve the BS1 's addressing scheme, 
our QBASIC program for the PC will load the file 
backwards, as shown in this subroutine: 

SUB readFile 
OPEN filename FOR INPUT AS # 1 

FORi= 255 TO 0 STEP -1 

code(i] = ASC(INPUT$[1, 1 )) 
NEXTi 
CLOSE #1 
END SUB 

These instructions load the file specified by the 
string "filename" into a 256-byte array called 
"code(n)." You can readily see the backwards part; 
the file is read one byte at a time from start to end, 
but it's stored into the code(n) array starting at 
index 255 and working down to 0. 

You may remember from the PBASIC manual 
entry on the WRITE instruction that program 
memory starts at address 254 and works down­
ward, depending on the length of the program. 
Address 255 contains the lowest address used by 
the program; everything below that may be used to 
store long-term data. By long-term, I mean data 
that doesn't go away when the power is discon­
nected. 

Our browser program uses the value stored in 
address 255 to display the program memory in a 
different color (red) and to prevent users from 
changing it. The logic is the same as for a PBASIC 
program: 

IF cursPos >= code(255) THEN BEEP 

In other words, if the user has the cursor on 

one of the program memory bytes and wants to 
change the value of that byte, the program beeps 
and refuses to do it. Since PBASIC is stored in vari­
able-length tokens whose coding is not document­
ed, no good could come of letting users mess with 
program memory. 

• Modifying the File. Once the code is in 
memory, modifying it is just a matter of changing 
the content of the code(n) array. Write a value to 
index 0 of that array, and it'll later be written to 
address 0 of the Stamp's EEPROM. Simple as that. 

• Saving the File. Since we loaded the file in 
reverse order, we've got to reverse it again when we 
save it: 

SUB saveFile 
OPEN filename FOR OUTPUT AS # 1 
FOR i = 255 TO 0 STEP -1 

PRINT #1, CHR$(code(i]); 

NEXTi 
CLOSE #1 
END SUB 

The subroutine that does this is almost identi­
cal to the readFile subroutine. 

• Downloading. Rather than ask the user to 
run BSLOAD on the newly saved file, I thought it 
would be neat to permit downloading from within 
the browser program. QBASIC offers a method for 
executing DOS commands or other programs 
called SHELL. The jargon is that you "shell out to 
DOS" to take care of some business, then return 
when done. All you have to do is execute the 
instruction SHELL, followed by a text string con­
taining the stuff you would have typed at the DOS 
prompt: 

CLS: theSheii$="BSCOAD "+filename 
SHELL theShell$ 

• Loading the File. PBASIC object code files The first line a!{ove cle.prs Jhe screen and ere­
.------------------------------------------ ---- ---------, ates the string that 

LOCATE 5, 1: INPUT ; "Enter pathname of BS1 object file: ", filename 
IF filename = "" THEN GOTO start 
continue: 
CLS 
makeBkgd 
readFile 
· Assign attributes to each screen cell [byte of data) depending on 
· whether it's program or data. The last program-memory address is 
' stored in location 255. 
FORi = 0 TO 255 

IF i < code[255) THEN 
attribs[i) = 0 

ELSE 
attribs(i) = 2 

END IF 
NEXT 
· Display the data on the screen. Place the cursor at 0 . 
FOR i = 0 TO 255 
updateCell (i] 

NEXT 
cursPos = 0 : attribs[cursPos) = 1 
updateCell [cursPos) 
· Scan for keys pressed by the user and respond accordingly. 
scan it: 
k$ = INKEY$ 
IF k$ = "" THEN GOTO scanit 
SELECT CASE k$ 

CASE leftArrow$ 
leftKey 

CASE rightArrow$ 
rightKey 

CASE upArrow$ 
up Key 

CASE downArrow$ 
down Key 

CASE home$ 
goHome 

CASE end$ 
goEnd 

CASE enter$ 

acceptEntry 
CASE altS$ 

save File 
CASE altR$ 

CLS : theShell$ = "BSLOAD " + filename 
SHELL theShell$ 
IF screenSays%["ERROR") THEN 

CLS : PRINT "Download failed!": PRINT 
PRINT "Check cable for correct connection. " 
PRINT "Ensure that power supply is connected." 
INPUT ; "Press ENTER to continue.", dummy$ 
GOTO continue 

ELSE 
CLS : PRINT "Download successful." 
INPUT ; "Press ENTER to continue.", dummy$ 
GOTO continue 

END IF 
CASE esc$ 

END 
END SELECT 
GOTO scanit 

SUB acceptEntry 
· Let the user enter a new decimal value for cell that the 
' cursor is now on. If it's in program memory, beep and 
' ignore the entry. 
IF cursPos >= code(255) THEN 

BEEP: EXIT SUB 
ELSE 

LOCATE 22, 22: INPUT ; "new value (decimal): ", newVaL$ 
code[cursPos) = (VAL(newVaL$) AND 255) 
updateCell (cursPos) 
LOCATE 22, 22: PRINT SPC[58); 

END IF 
END SUB . 

SUB downKey 
· Respond to down-arrow key by moving the cursor to the next row. 
attribs[cursPos) = attribs[cursPos) - 1 

SHELL is to execute; the 
second line carries out 
the instruction. 

If you've ever used 
BSLOAD, you know that 
it presents a few lines of 
text indicating that a 
download is in progress, 
then prints a message to 
indicate whether or not it 
was successful using the 
terms "OK" or "ERROR." 
It does not tell the user 
what to do in the event of 
an ERROR. Since 
BSLOAD is not really 
designed for use by other 
programs, it doesn't use 
the DOS error-reporting 
method, so QBASIC isn't 
informed of the problem, 
either; 1~ 

For- the program to be 
useful by non-technical 
people, it should be 
aware of a problem with 
the download and sug­
gest solutions (check 
cable, battery, etc.). The 
program gets this infor­
mation the same way you 
would: by reading the 

Continued on page 83 
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SURPLUS 
TEST EQUIPMENT 

HEWLETT PACKARD 
1 1 664A, Detector . . . . . . . . • . . . . . . . . . . . $250 
11664C, Detector ............ .. .............. $150 
1 630A, Logic Analyzer ..................•... .. . $700 
16306, Logtc Analyzer, 65 Channel .......•..... $1200 
1740A, Oscilloscope, 100MHz .. . ......... • .. .. . $300 
182T/8755C, Swept Amplitude Analyzer ....••..... $850 
19809, Measurescope w/1950A Plug~n ... • ...... $800 
2149, Pulse Generator, 200 Watt .... .. . .. ...... $1200 
3310A, Function Generator ..... . •.. . ........ .. . $250 
33109, Function Generator, .0001 Hz-5MHz . .... . . $250 
331 1 A, Function Generator, .01 Hz-1 MHz ...... . . . $225 
3312A, Function Generator • . 1Hz·13MHz ......... $850 
3325A. Synthesizer/Function Generator, 

1 UHz-20.999MHz .... ... . ... . .. ... ....... . $2300 
3325A, Synthesizer/Func. Generator w/opt. 002 .. . $2550 
33369, Synthesizer/Level Generator .. .. ... , .. . .. $600 
334A, Distortion Analyzer ... .. . .. ... . .......... $350 
3455A, Digital Voltmeter ..... ... , ... , ....... . .. $400 
3466A, 4.5 Digit Multimeter . ... .........•...... $200 
3456A, Digital Multimeter, 6.5 Digits ..... .... .... $800 
3468B, 3.5 Digit Multimeter .. .. ....... ... . ... ... $250 
3562A, Signal Analyzer .................... . $12,000 
3575A, Phase Gain Meter 1Hz-1 3MHz .......... $1000 
3580A, Spectrum Analyzer, 5Hz-50KHz, 

LED Readout ......................... . ... $2000 
3580NANALOG, Spectrum Analyzer, 5Hz-50KHz ... $800 
3581 A, Wave Analyzer ..... .... ... .... ... . .... $500 
3581 C, Selective Voltmeter. ......... . .... . .. .. . $800 
3586B, Synthesizer/Level Gen., Opt. 001. 003, 004 . $800 
4192A, LF Impedance Analyzer . ...... .. .... $12,000 
4262A, LCR Meter .......................... $1750 
4275A, Mu~i-Frequency LCR Meter .. , ...... , ... $5200 
4342A, 0-Meter, 22KHz-70MHz ............. . . . $2250 
4342A, 0-Meter, Opt. 001, 10KHz·32MHz ........ $1750 
4800A, Vector Impedance Meter , .... , ... , .... $800 
4815A, Vector Impedance Meter . , .. . , , .... , ... $1000 
5314A, Frequency Counter, 10Hz-100MHz . , . . .... $200 
5328A, Un1versal Counter, DC-100MHz .... ,, ..... $225 
5328B, Universal Counter . . ..... . .. . . . ........ $1500 
5335A, Frequency Coonter, opt. 10/20 ..... ... ... $1200 
5340A, Frequency Coonter, 10Hz·18GHz ......... $800 
5342A. Frequency Coonter, 0.5·18GHz ... .. ... .. $2250 
5345A, Universal Counter ..................... $750 
5359A. Time Synthesizer ................... .. $2200 
541100, Color Digitizing Oscilloscope .... . ••.... $3750 
6002A. Opt. 01 , Power Supply, HP·IB, 

(}-50V/0-10A .... . .... . . .. . . .......... $800 
61 14A, Precision Power Supply, (}-20V/(}-2A . , , ... , $550 
6227B, Dual Power Supply, Q-25VI0-2A ....... . .. $600 
71200A w/70310A. Spectrum Analyzer. 50KHz-22GHz 

w/Precision Frequency Reference .... . ...... $20,000 
8007B, Pulse Generator, 1 OOMHz .......... . • . . . . $550 
8012B, Pulse Generator, SOMHz . . . . . . . . . . . .. .. $750 
80139, Pulse Generator. 1Hz-50MHz .... . .... ... $750 
8082A, Pulse Generator, 1J<Hz·250MHz ..... , ... $1750 
8165A101/02, Signal Souo:e .• ... , . ..... .. . ... $2750 
8350A, Sweep Oscillator Mainframe ....... . .... $2400 
83545A, Oscillator Plug-in, 5.9·12.4GHz . .... . ... $4200 
8357281001-006, Oscillator Plug-in, 26.5-40GHz .. $8500 
8410B, Netwoil< Analyzer System 

w/8412A, 8743A & 8411A ... ... ..... , , ... , ... $600 
8411A/018, Frequency Converter .11 to 18GHz . .. .. $500 
8445B, Automatic Preselector . . . .. $450 
8447 A, Amplifier, 0.1 -400MHz . . , ... ... . $300 
8447B, Amplifier, 0.4-1 .3GHz ..... ... ••. • •.. .. .. $350 
8447C, Ampldier, 3o-300MHz . . . ......•... .. .. $300 
8501 A, Storage Normalizer . . . . . . . ... . •.... . .. $700 
65020A, Bndge, 10MHz-4.3GHz . , ...•..••..... , $500 
85021A, Bridge, 10MHz-18GHz .........•...... . $750 
85021B, Bridge, 10MHz·26.5GHz . ...••.••... , . , $500 
85029B, Venfication Kit ....................... $700 
85046A, S-Parameter Test Set . . ...• . .••..... $6000 
85050B, 7MM Calibration Kil ...........•.. . .. . $1750 
85051A, 7MM Verification Kil . . .. .... .. ........ $650 
85051B, 7MM Verification Kit . . . . . . .. $1500 
850529, 3.5MM Calibration Kit ....... . ......... $2500 
8505A, Netwoil< Analyzer . . . . . . . . . . . . ........ $2500 
8505NB503N8501 A, Netwoil< Analyzer System 

w/S-Parameter Test Set & Storage Normalizer ... $4750 
853A, Display for Spectrum Analyzer Plug-in ...... $2250 
8552B, IF Section Ptug-1n .. . . . .. . .. .. ...... . $500 
8552B & 9553B, Spectrum Analyzer 

w/141T Ma1nframe ....... .. ... . .. ... ....... $1500 
8552B & 9555A, Spectrum Analyzer 

w/141T Mainframe . ........................ $1800 
8557N182T, Spectrum Analyzer .01 -350MHz ..... $1300 
8559A WI182T, Spectrum Analyzer, 0.01-21GHz .. . $3000 
B565A. 1 OMHz-22GHz Spectrum Analyzer .... . ... $4500 
8569A, Spectrum Analyzer, 1 OMHz-22.0GHz ..... $6500 
8569B. 1 OMHz·22GHz Spectrum Analyzer, 

Microprocessor Based . . . . . . ........ $8000 
86290A, AF Plug-in, 2·18GHz . ........ , , , ,, ... $1500 
B6290B, RF Plug-in, 2· f8.6GHz . . . . . . . . $1600 
8640B, SIQnal Generator, 0.5·512MHz . . . . . . . . . $1500 
8640B, Signal Generator, Opt. 002, .5-1024MHz ... $2500 
8654A, Signal Generator, 1 (}-520MHz .... . . .. , ... $650 
8654B, Signal Generator, 10MHz·520MHz . . . . . . $700 
8660C/100, Synth. Signal Generator . . . . . $1350 
8660tA, RF Plug-in , .01MHz-1 10MHz . . ......... . $350 
86602B, AF Plug-in, 1·1300MHz . .. .. ... . .. , .... $650 
86603A, RF Plug-in, 1·2600MHz ............... $1500 
8660C Opt. 100. Signal Generator, 1· 1 300MHz 

w/86602B AF Plug-in & 86632A Mod. Plug-in ... . $3000 
86730, Synthesized Signal Generator. 

.05·26.5GHz ..... ....................... $20,000 
8745A, S-ParameterTest Set, 100MHz-2.0GHz . . .. $700 
8753A w/B5046A, Netwoil< Analyzer, 300KHz-3.0GHz 

w/S·ParameterTest Set . . ..... $16,000 
8754A, Networ1< Analyzer System 

w/87 48A & 8750A . . . ................ $4500 
8756A, Netwoil< Analyzer ........... . ..... , . .. $2500 
8901B, Modulation Analyzer ...... . ..... .. ... $11,000 

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

TEKTRONIX 
2215A, 60MHz Oscilloscope, CRT Brighter 

Than 2215 ............................ . ... $650 
2235, 100MHz Oscilloscope ......... ... ...... . . $950 
2236, 100MHz Oscilloscope 

w/Coontermmer/DMM .... .. ............... $1550 
2337, 100MHz Oscilloscope w/DMM ............ $1650 
2440M, 300M Hz Digitizing Oscilloscope .. . .... . . $8500 
475, 200MHz Oscilloscope ... .. ... .. ........... $650 
475A, 250MHz Oscilloscope ................... $800 
485, Oscilloscope, 350MHz .... . ............... $900 
577 02, Cwve Tracer w/177 Fixture .. . .... ... .. $1700 
5A14N, Foor Trace Amplifier Plug-in .. . . . ........ $275 
7104, 1GHz Mainframe W/(2) 7A29, 7B10, 7B15 ... $4000 
7 A42, Four Channel Amplifier Plug-1n . ........... $650 
7B92A, Delaying Dual Time Base to SOOMHz ..... , $250 
7020, Programmable Digitizer ...... . ... .. ... . , , $500 
7L 18, Spectrum Analyzer Plug-in, 1.5-18GHz 

Capable of 600Hz with Mixers ............... $3000 
AA5001 , Programmable Distortion Analyzer ....... $1500 
AA501, Distortion Analyzer Plug"n . . . . . .. $650 
AF501 , Band Pass Filter Plug-in ... , . .. , ........ $300 
AM503, Current Probe Amplifier . . . . . . . . ....... . $450 
DC5009, Coonter Plug~n . .. . ........ , ... , ..... $575 
DM5010, Programmable Digital Multimeter Plug-in .. $550 
FG502, 1 1 MHz Function Generator ...... .. ...... $300 
FG504, Function Generator Plug-in, 

.001 Hz-40MHz ........ ... ..... . .... .. ...... $850 
FG507, 2MHz Function Generator . . .. $975 
OF150, Fiber Optic Cable Tester ......... $2000 
PG501 , Pulse Generator ............. . ........ $275 
PGSOB, Pulse Generator Plug->n, SOMHz .......... $600 
PS5010, Programmable Triple Power 

Supply Plug-in ................. .. ........ , . $700 
PS503A, Tracking Power Supply Plug-in ....... . .. $175 
SC503, 10MHz Storage Oscilloscope Plug-in ... .. . $650 
SC504. SOMHz Oscilloscope Ptug4n .. ... ... ... .. $500 
SG505, Precision Audio Oscillator Plug-in . ........ $450 
TA503, Tracking Generator for 492/4/516 ......... $1000 

MISCELLANEOUS 
Boonton 102F, AMIFM Signal Generator, 

DC-1040MHz . . .................. . ..... .. $2000 
Clarostat 240C, Decade Resistor .. . ............. $100 
Datron 4200, AC Standard .... . ........ , $4250 
Eaton 20529, Amplifier, 10Q-512MHz .......... .. $1000 
Eaton 380K 11, Synthesized Signal Generator . . ... $1300 
Eaton PM360, AM Modulation Section .......... . . $850 
Eaton PM3602, AM/FM Modulation Secbon ...... . $1200 
ENI 406L, Amplifier, 150KHz-250M Hz .. , , . , , . , ... $800 
Fluke 3350, DC Voltage Standard .. . .. $1000 
Fluke 51009/03/05, Multifunction Calibrator ...... . $6000 
Fluke 51009105. Mullifunction Calibrator .... . ... . $5000 
Fluke 5101 B/03, Calibrator .... . ....... . ..... . . $6000 
Fluke 5200A, AC Voltage Calibrator . . ... . ....... $2000 
Fluke 5200N5215A, AC Vollage Calibrator 

w/PowerAmp . .. ...... ... . ............... $3850 
Fluke 5440B, Precision DC Voltage Calibrator ..... $5500 
Fluke 8502A, Digital Multimeter ................. $300 
Fluke 8505A, 6.5 Digit Digital Multimeter .......... $400 
Gigatron~cs 605. Signal Generator, 6· 1 BGHz ...... $4000 
Keithley 195A, System DMM wfTemp. . . . . . . . $700 
Keithley 614, Electrometer ..................... $800 
Krohn-Hite 3100A, Tunable Fi~er . . ........ . ..... $150 
Krohn·Hite 3103/A3103, Tunable Filter/ 

Rack Vers1on . . . . . . . . . . . . . . . . . . . ... . $2751$225 
Krohn·Hite 3202/R3202, Tunable Fi~er/ 

Rack Version . . . . .......... $500/$350 
Krohn-Hite 3342, Tunable Filter ................ $1000 
Sorensen ORO 3Q-1 , Power Supply, 30V-1A ....... $100 
Sorensen ORO 4Q-2, Power Supply, 40V-2A ....... $150 
Wavetek 166, Pulse Function Generator ......... $1000 
Wavetek 1 78, Automatic Synthesizer ............ $1850 
Wavetek 186, Phase Lock Generator, 5MHz ....... $400 
Wavetek 2002, Signal Generator, 1-2500MHz ..... $1750 
Wavetek 2002A, Signal Generator, 1·2500MHz ... $1500 
Wavetek 3000, Signal Generator, 1 ·520MHz ....... $900 
Wavetek 300Q-200, Signal Generator ............. $900 
Wavetek 3001 , Signal Generator 1-520MHz ...... $1000 
Wavetek 801 , Pulse Generator, 5Hz·50MHz . . .... $800 
Wavetek 802, Pulse Generator, 

5Hz·50MHz w/Delay . .. . .. . . .. . . . . . .. ... $600 
Wavetek 959, Pulse Generator .. 5Hz·50MHz ..... $500 
Wavetek 907A, Signal Generator, 7-12.4GHz ...... $850 
Wiltron 560A, Scalar Netwoil< Analyzer .......... $1850 
Wiltron 6659A, Sweep Generator, .01-26.5GHz ... $8750 
Valhalla 2701CfTL-3. Programmable DireCt 

Vollage/Current Standard ................... $1450 

(818) 967-0846 • FAX (818) 967-1999 
14 July 1996/ Nuts & Volts Magazine 

THE WHOLESALE FILTER CORP. 
1-4 5-10 11-25 26-100 101-500 

97.5@ 75 dbCYLINDERICAL 34.95 29.95 24.95 19.95 9.95 
I 06.5 @ 75 dbCYLINDERICAL 34.95 29.95 24.95 19.95 9.95 
108.5 @ 75 dbCYLINDERICAL 34.95 29.95 24.95 19.95 9.95 
110.5 @ 75 dbCYLINDERICAL 34.95 29.95 24.95 19.95 9.95 
NEW 3 Frequency FILTER 97.5, 106.5, 108.5 ANY QUANTITY 29.95 

1-4 5-10 11-20 
FTG'S 100.00 90.00 80.00 
RFTffMG 175.00 150.00 125.00 
STEALTH I PIECE COMBO 199.95 175.00 150.00 
SUPER 80 I PIECE COMBO 199.95 175.00 150.00 
SA-8600PAN 99.00 79.95 69.95 
STEALTH PAN 79.95 70.00 65.00 
M-80PAN 79.95 70.00 65.00 
TIMELESS BASIC CONV. 86 CH. 99.00 89.00 79.00 

W/REMOTE 

1-800-716-3561 9AM-7PM EST 

I COMPUTER HARDWARE cont. 

COMPUTER PARTS WHOLESALE. Never 
pay retail again. Motherboards, CPUs, CO­
ROMs, sound cards, title packages, PCI 
Video Cards. 501-259-3386. 

LOW COST MICROCONTROLLER DEVEL­
OPMENT SYSTEMS: 80C552 (8051 core 
processor) 8 channel 10-bit AID, PWM, RS-
232 port, 32K ROM, 64K RAM, 24 more 1/0, 
$120 each. 80C31 32K ROM, 32K RAM, 24 
more 1/0, RS-232 port, $70 each. 68HC11 8 
channel 8-bit AID, RS-232 port, 32K ROM, 
32K RAM, 24 more 1/0, $120 each. Complete 
development system includes SBC, assem­
bler, disassembler, real-time execution and 
debugging, monitor and example programs 
($70 more). 40x2 LCD display $20. Universal 
Microprocessor Simulator/ Debugger V2.1 
$100 each CPU. J&M Microtek, Inc. , 83 
Seaman Road, West Orange, NJ 07052, Tel: 
201-325-1892. 

EGA MONITOR $49, 286 System-20 Meg 
EGA monitor $129, plotter 7550A $129, PS2 
cards call , 20 Meg HD MFM $20, MFM cards 
$14, Epson PX dot matrix printers $39, AT 
power supply $17. Much more, call. Discount 
Computer, Inc. WWW.DISCOMP.COM 313-
531-3241 . 

Model PTS-1 0 

$55 

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 sell­
ing a schematic, extensive theory of opera­
tion, 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. 

HEWLETT PACKARD plotters. Refurb with 
60-day warranty. HP 7475A $199.95, HP 
7550A $299.95. Both do up to 11 x 17 draw­
ings, and work with all popular CAD and 
graphics programs. Comes with pens too! 
Larger also available. Stewart & Associates, 
1-800-704-6500. 

POWERBOOK ADB keypad, 36 functions, 
22 keys, twin ADB ports . +Cursor control 
mode with page up/down, cut, copy, paste, 
undo, delete, +more. Mouse mode $39.95. 
ADB MOUSE (ENHANCED) ONLY $18.95. 
MC PRICE BREAKERS, 360-837-3042. See 
our POCKETPR0-25S ad for address/fax. 

PACKARD BELL 486 multimedia systems 
from $550. Brand name AST/AT&T Pentium 
systems from $750. Windows NT $175 . 
WGWGrpops $29. Other deals available. Call 
CCI 714-778-0450. 

LIFETIME WIRE STRIPPER, a 
breakthrough in wire stripping 
technology . Extremely fast tool 
will strip PVC insulation #14 to 
#30 AWG from solid, stranded or 
shielded wires . High quality strip 
is achieved by patented stripping 
element (.008" thick) which ther­
mally cuts the insulation all the 
way to the conductor without 
nicks. Five year test, with over 2 
million stripped wires, using the 
same element, speaks tor itself. 
The stripper has won a -

"FIVE STAR PRODUCT OF THE MONTH" 
award in DESIGNFAX magazine. Strippers for TFE, KAPTON, KYNAR, SILICONE 
RUBBER, etc. and rechargeable, battery powered strippers also available. 

PATCO Service, Inc., 2515 Glencoe Rd., Baltimore, MD 21234 
(410) 444-4010 Fax (410) 254-9566 

Write In 99 on Reader Service Card. 



MONITOR TECHNICIANS! 10 step program 
for successful analysis; diagnosis, and repair 
of high voltage and power supply problems in 
computer monitors. Booklet available for $20 
from Computer Vision, 6905 Indian Bay Rd., 
Montague, Ml 49437. 

--··--1 ~ 
GPERATIONS lfANilAL 

ifJiJI: ~: 
EPROM EMULATORS. Test your code with­
out disconnecting equipment. All ICs mount­
ed in sockets. MODEL-32 (2764-27256) 
$109. MODEL-64 (2764-27512) $129. PRO­
SERIES. Includes battery back-up and real 
time link for single byte changes. PR0-128 
(2764-27010) only $199. PR0-512 (2764-
27040) for $259. $5 shipping. Visa. Logical 
Design Tools , Inc. 512-888-4535. Internet. 
http://www2.interconnect.neUldti/hom.htm 

8GB OAT tape drive HP $500. 40MB IDE 
hard drives $30. 40MB SCSI 2.5 Apple drives 
$15. Servo-Track 408-370-4069. 

CATs CHEAP. Buy direct from the manufac­
turer, save money. Mfg. all CRT types over 
45 years . 3 Year Warranty. 19 inch tubes 
$60, 25 inch $90. We specialize in HI 
Resolution computer/video CRTs and com­
plete repair of all monitors. T.M.C. 215-226-
0749/223-0388 9:00am-10:00pm EST. 

MEMORY ALL new, 1 Meg $17,4 Meg 1x32 
$45, 8 Meg 2x32 $67, 16 Meg 4x32 $139, 
8x32 $279, CPUs 486-133 $59, Pentium 100 
$189, Pentium 166 $569. Call for complete 
list of parts and prices. Please mention this 
ad when calling . Discount Computer, Inc., 
313-531-3241 , WWW.DISCOMP.COM 

COLORADO TRAKKER tape back-ups : 
120MB $50; 250MB $65; 700MB $110. 
Jumbos 120MB $25, 250MB $50, 700MB 
$90. Units are refurbished 90-day warranty. 
Servo-Track 408-370-4069. 

NEW LOWER PRICES! 
BLACK & WHITE & COLOR BOARD 
CAMERAS 
• CME-1 00 SERIES 1/3" CCD BLACK a. 

WHITE PINHOLE or STANDARD LENS 
VIDEO BOARD CAMERAS: 380 TV LINES • 
• 3 LUX SENSITIVITY· 9·12 VDC OPERATION. 

(1·3/16" SQUARE) $ 95.00 ea. 
ABOVE with BUILT IN MICROPHONE: $ 125.00 ea. 

• CME-300C SERIES 1/3" CCD COLOR PINHOLE, STANDARD 

LENS or "C" MOUNT VIDEO BOARD CAMERA: 350 TV LINES • 
I LUX SENSITIVITY • 9·12 VDC OPERATION. 

APPROX. 1·7 /8" SQUARE) $ 220.00 ea. 
ABOVE with BUILT IN MICROPHONE: $ 245.00 ea. 

2.4 GH.Z • WIRELESS • 4 CHANNEL VIDEO/STEREO 
AUDIO TRANSMITTER/RECEIVER SYSTEM 
• UP TO 500 FOOT RANGE 

• BUILT IN ANTENNAS 

•INCLUDES 

EVERYTHING FOR 
PLUG & PLAY 
OPERATION 

$ 165.00 COMPLETE 

CREATIVE MICRO ELECTRONICS, Inc. (CME) 
CALL, WRITE or FAX FOR FREE CATALOG 

(800) 771-1295 (0•1 Of Cele O•ly) (303) 771-1288 FAXa (303) 771-1136 
P.O. aOX 4477 - INGLEWOOD - COLORADO - 80155 

VISA - MASTIRCARD - DISCOVIR & AMIRICAN IXPRISS 

Write In 176 on Reader Sarvlce Card. 

Write In 60 on Reader Service Card. 

P/ C Programmer 

Development Tools 
• Programmer for PIC 16C5X, 16C6X, 

16C7X, 16C84, and 17C4X in DIP 
packages. 

• Conditional Assembler and Simulator . 
• Emulates program memory, registers, 

and l/0 for the PIC 16C5X. 
• Instruction-level emulation for the PIC 

16C7l and 16C84. 
• Programmer only $155, Complete 

package $245. 15 day money-back 
guarantee. -Low cost 
Microcontroller 

Development Systems 
80C552, 80C31, and 68HC11 
development systems include single 
board computer, assembler, 
disassembler, real-time execution and 
debugging, monitor program, and 
examples. 

ROMY-16 
EPROM EMU LA TOR 

Emulates ROM or RAM in 8- and 16-bit 
systems. $195 (2716-27256) or $245 
(2716-27010). Window/menu driven 
interface. 15 day money-back guarantee. 

J &M Microtek, Inc. 

83 Seai7Uln Road, W Orange, NJ 07052 
Tel: OJ 325-1892 Fax: 01 736-4567 

Write In 137 on Reader Service Card. 
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100% Satisfaction & Everyday Low Price Leader The 18"-DISH DIGITAL SATELLITE TV REVOLUTION! 

$25 Quad Speed CD $59 
$28 Six Speed CD $89 

$69 All Kind~~ri~fs~~~£~ Carls CALL 
Speakers and CD Titles: Please Call 

$89 

$224 
$305 

17" MONITOR S OR ANY OTHER $CALL 

HARD DRIVES SPECIAL 
540MB $155 850MB $189 
1.08GB $1951.2GB $209 
1.6GB $CALL 2.08GB$CAL 

!Keyboards: I Ill Modem/Fax Modem! 
101 KEYBOARD $14 • I 14.4 PCMCIA $79 

KEYTRONIC $23 • 1 FAx/Moo. 14.4 $39 

Focus/2000+/8000 $CALL 
1 

Voice M /Fax /Mod 14.4 

* 

DirecTV, PrimeStar, EchoStar and others 

MINIATURE 
SATELliTE 
DISHES 

128 pages, 6" x 9" 

LEARN the FACTS 
• How Ku-band DBS satellite TV works 
• · The players and their future plans 
• What encryption methods are used 
• Relation to large-dish C-band systems 
• Installing and hooking up 

TO ORDER - Seod $20 plus $45/h to 
BayJin PUtJJIC!ItiOnS 

19Q5Ma~lposa,. Boulder, CO 803.02 ..... 

. C.RioiT CARD ordera accepted . . ... 
Tt~lepf1tinl!: ~03-4;49~551 FAX: 303-:93,~7~0 

CALL 800-483-2423 

Request our FREE CATALOG of books, videos and 
software on Satellite Television, MMDS & SMA TV 

Write In 214 on Reader Service Card. 

SIMM 1, 2, 4, 8, 16, 32 meg: All are brand 
new. 1 meg 30 pin 70ns/60ns $15/$17, 4 
meg 30 pin 70ns/60ns $50/$55, 4 meg 72 pin 
70ns/60ns $40/$45, 8 meg 72 pin 70ns/60ns 
$85/$90, 16 meg 72 pin 70ns/60ns 
$170/$180, 32 meg 72 pin 70ns/60ns 
$350/$360. All SIMM modules available. 1 yr. 
warranty. Call Yub Sung, 603-893-5866, 
Salem NH for current price/availability. 

PLOTTERS: HP 75808 drafting plotter (sizes 
A-D) $1 ,375. HP 7475A $230. HP 7550A 
$395. Excellent condition, warranty. Pepper 
Systems, 214-353-0257. 

)IGA cards: I . Fax/Mod 28.8 Int $119 
VGA 256K $25 US ROBOTIC 28.8 lnt/Ext $ca 

BPI WEB SITE DESIGN AND AD DEVEL­
OPMENT. Special rates as low as $75. Let 
us give your company that bigger-than-you­
are look! Detailed development, not a prob­
lem! FREE sample page for your preview, 
when you call! Web masters on duty to 
answer your questions. CALL NOW! You'll be 
glad you did! We can even give your old, 
tired, print ad a new face lift with NEW 32-bit 
3-D graphics and more. Give your company 
or corporation that look you've been search­
ing for. FREE consultations! Do it now! 1-
800-380-1682 (9-5 EST) Mon.-Fri. Ask for the 
'Web Master Special!" 

TRIDENT SVGA 512K $36 I Cases with P.SUPLIES I 
TRIDENT 1MB $53 MINI TOWER PREMIUM $35 

VESA OR PCI SVGA 1MB EXP 2MB 

PCI/VESAVGA2MB $109 

SVGA CARDS WITH VRAM CALL 

$59 DESK ToP CASE PREMIUM $42 
MED TOWER CASE PREMIUM $57 
FULL TOWER CASE PREMIUM$75 

ANY OTHER VGA CARDS PL CALL 

I Controller cards: I 
IDE CARD (2FD/2HD) $11 

1/0(2S,1P&1G) $11 

SUPER IDE-I/O (2S,1P & 1G)$12 

FAST SUPER IDE-1/0 16BIT $19 

Credit Cards Ok 15%Re5~~:~J5 

19" RACKMOUNT PC chassis: Heavy duty, 
4U, 8 slots expandable to 12, two (one hid­
den) 3.5"/two 5.25" drive bays, front panel 
fan, mini tower power supply not included, 
$229 with this ad! Monitor chassis $285, key­
board chassis $145. We do business COD, 
cashier's check only. Computronics 
Technology, 214-242-8087. 

VESA EIDE-FASTI/0 19 

Write In 98 on Reader Service Card. 

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

PRO 

• ~INSJ'AU..~NI-CNJM~INTOYO(AilCJifKJINA,LQASE_ 

• M1 ~CAPN;rTYTO BEmiR THAN Of'IIOINN.. 
• M1 FIX Mf«TCNrr BE FOUND. (OR I>FFOfiDf!D) 
• M1 PIIOIIIDE QUICI( SERVIC£ I EXrlNJED UFE FOR OI.DER EOUII'MENT 
• M1 PfiOIIIIlE FREE QUOJES. I FREE RETURN IF QUOTE IS RERJSED. 
• M1 Ff10P£11!.Y DISFOSE OF YOUR OtD CS1S BYRECYCUNI3. 
• WI!'~ YOU A 121JCJNTH WARRNITY. 
1 WI!' W7U. BE~ WHEN YOU NEI!D US I tO YEARS IN BUSINESS. 
I M1&'111EYOU- MONEY -11111 

• NO JOfl IS TOO I.AIIaE OR 100 SMALL ....... WI! OFFER VOUJME 0/SCCUNTS 

TOU.WENFORCEMENTICOI>II'ANIESIFIREOEPARTIIENTSIUNIVERStrJES ALL MAKES 
FOR MORE INFORMATION ABOIJTYOUR PN117CVLAR NEEDS, ~ CAN BECCNrACTFD & MODELS 
lilA PHONE 01! FAX AT /814} llZJ-1!Q? OR lilA E-MN~ 10: ZN'PEM@ Aa.CO!f 
OR SEND YOUR PACKS FOR QUOTATION Y7A UPS OR PRJORITY MAIL TO ADORESS ABOVE 

GENERAL ELECTRIC STANDARD 
MPD/PLS • MPRIMPSMPX CNB111MWA110 $29.95 
19A704850P(1200mAH) $34.95 CNB120MWA120 $34.95 
19A704860P(1 BOOmAH) $ 39.95 CNB121 /1 52/153 $ 39.95 
PL19D429763(777)G1/3 $37.95 UN/DEN 
MAXON SA-1155 $ 39.95 APX650 $ 34.95 

M 0 T 0 R 0 LA APX1100/1200 $39.95 
P200MT600MT1000 BP100f200/205 $ 19.95 
NTN5521/4585/4624/S414 $ 37 95 I C 0 M 

MIDLAND BP2/ BP3 IBP22 $18.95 
70-832/70-836 $ 39.95 BPS / BP23 /24 $ 24.95 
7Q-B10/B16/B19/B21 $39.95 BP7 / CM7/BPB $34.95 

BENDIX KING 
KR105/LAA125 $34.95 

KENWOOD 
PB2 I KNB3 $ 29.95 
PB21/21H $14.95 
PB25/H/26 $ 24.95 

YAESU 
FNB3/41/12/27 $32.95 
FNBtt/14/16/26$ 32.95 
FNB17/25 $ 23.95 

COMPUTERS 
SEND PACK FOR QUOTE 

BATTERY REBUILD SERVICE 
MANY OTHERS AVAILABLE WRITE OR CALL 

f&'i'il F R E E C A T A L 0 G J1111!1!1!11111 
~ ADD$ 4.50 SHIPPING & HANDLING PER ORDER ~ 

16 July 1996 Write In 136 on Reader Service Card. 

WHOLESALE ACCESSORIES, cables & 
peripherals. 6' printer cable .97¢. Surge pro­
tectors $2.90. Laplink cables from $2.45. 
Speakers from $5.60. CompuShare, Etc., 
1-800-256-8634 or visit http://www.wp.com/ 
cshare 

CABLE TV 
Universal Descrambler 

R D T 
UNIVERSAL 5000 

Our fully assembled product is factory tested and 

GUARANTEED to work on your system. 

MODEL 4000 KIT $ 84.95 
The 4000 KIT comes with all the electronic parts 

and our Cad designed PC board. We provide parts 

list, full schmatic, wiring diagram and tutorial. 

MODEL 4000A Enclosure $ 44.95 
The 4000A Enc. Package will provide the hobbyist, 

who bas our 4000 Kit, a custom enclosure, AC 

adaptor and finish accessories to enclose their kit. 

MODEL 4000 And 5000 Features 
• The latest in Video Amplification Technology. 

• New clocking circuits to stabilize color and 
picture performance. 

• The most advanced picture locking circuitry. 
• Inverted Video Option is available. 
• NO CONVERTER BOX is necessary. 

Call THG Electronics 1-800-664-6999 
Write In 59 on Reader Service Card. 

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

ANALOG COMPUTERS. The end of the digi­
tal age. The digital age is dead. Find out why. 
$10. VISAIMC/AMEX. ELECTROMAN, Box 
24474, New Orleans, LA 70184. 504-482-
3017. 

X-V RECORDER, MOD 3023 3 units avail­
able 2 in recent cal. $225 each. Psitech Plus 
707-745-4804. 

PC CLONE SYSTEM & PARTS: DEC 
486DX2-66 compact system, 15.5 x 15.5 x 
2.5, w/DOS 6.22, Win 3.11, 8 meg RAM, 540 
meg HD, 1.44 FD, 17" Sony monitor 1280 x 
1024 x .31 DP, 101 keyboard, mouse. Plus, 
only $799. Parts 17" Sony monitor $249, 
486/Pentium CPUs, # 9FX Vision 330 VLB 2 
meg video 64-bit accelerator card MPEG 
$99. PCI video 2 meg 64-bit accelerator by 
STB $99. Many other PC parts. Send SASE 
for flyer. BN FE, Rte. 1 S, Peabody, MA 
01960. WWW.BNFE.COM V508-536-2000, 
F508-536-7400. Since 1964. 

250/350 MEG TAPE BACKUP DRIVE by 
COLORADO for $39. Works from floppy disk 
controller in any PC, from XT to Pentium and 
with Win95. Tapes available. Backup 120MB 
hard disk in 14 min. Use multiple tapes to 
backup any size drive. DOS and Windows 
software included. The best protection from 
disk crashes, viruses, theft, accidental 
erasure. Guaranteed . Equiptek 415-244-
9438 9-5 PST. 

TONER OEM AND COMPATIBLE, parts, 
cartridges for copy machines. Call NAME­
TECHS lnt'l, 312-395-1142, Fax 312-395-
1042. 



WHOLESALE COMPUTER EQUIPMENT. 
Purchase PCs memory chips, processors, 
hard drives, and lots more direct from suppli­
ers in the far east. No middlemen, save thou­
sands, small or large quantities. Incredible! 
Confidential list of companies. 2-gig HD $80! 
16 meg SIMMs $49! 586-166 MHz PCs com­
plete $400! Send $19 to AMS, 972 N . Colony 
Rd., Suite 104, Wallingford, CT 06492. Buy 
direct, save money! 

ZENITH LAPTOP 80C88 no HD $125 NEC 
laptop 80286 20 MG HD, I MG RAM $300 
Modem and software with each laptop. Call 
NAC, 918-342-4648. 

MULTIMEDIA SPEAKERS Allee Lansing 
ACS 31 sub woofer speaker system. (Two 
satellite speakers & sub woofer.) $80 + $6 
S&H. Contact Roger, 210-657-9217 Bam -
8pm CST. 

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

www.usedcomputer.com - The Used 
Computer Mall™ at http://www.usedcomput­
er.com on the world wide web lists nearly 
1000 dealers who buy, sell, and trade used 
computer equipment, and supply parts and 
service, too. They are well indexed by brand 
and type of equipment, so that you can quick­
ly find the dealers you need. Visit the mall 
today to fill all of your used computer equip­
ment needs. 

ZENITH LAPTOP BATTERIES. i=or Zenith 
SupersPort Laptop Computers. New. 4 Amp 
hour $25 each. STC-Surplus Trading 
Corporation, Benton Harbor, MI. 616-849-
1800, 616-849-2995 FAX. We ship 
UPS/COD. 

SPECIAL NEW 2 MEG 
PCMCIA SRAM CARD 

Made by Grid, will work with any laptop 
or PDA with a PCMCIA type II socket 2 
Meg is Uncompressed size. Compatible 

with: HP IOOLX/200LX, Tandy Zoomer, 
IBM TP 300, 500, 755, ETC. . . . Uses a 

CR2335 Li battery (Included) 
(No software supplied) 

* * $49.95 Ea.* * 
A80486DX50 Pulled working CPUs 

Pin Grid Array Type 5V Only 

.,:C .,:C $19.95 Ea . .,:C .,:C 

Removed for Upgrades 
IX9-80 30 Pin SIMM Modules 

3 Chip Type 

* * $13.95 Ea.* * 
30-Day 

Guarantee 
on all items 

Reboot Electronics, Inc. 
P.O. Box 1065 

Maywood, NJ 07607 
Phone/Fax 201-457-1980 

Write In 58 on Reader Service Card. 
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PIO-Brown 
Stealth 80-P 

$99 

$79 
$69 
$79 
$69 

CALL 

10 

$89 

$99 

$69 
$79 

$69 
$59 
$69 
$59 

20 or More 

$79 

$89 

$59 
$69 

$59 
$49 
$59 
$49 

Call 

Call 

Call 
Call 
Call 

1-800-A-WIRE-4U 
OR 

1-800-294-7348 
PLAZAC SALES, INC. 

(Sorry No New Jersey Sales) 
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HUGE LED DISPLAYS, 6144 red LED array, 
programmable, 19" x 43", 3.5" thick, sleek, 
black aluminum frame, 110VAC, with manual, 
built-in ISA bus, 386SX 2 meg RAM, runs 
under DOS, capable of text (various fonts) 
and animated graphics (typical draw func­
tions include line, curve, fill, cut, paste, etc.) 
in 2 grey scale; loads from 1.44MB diskette 
or 101 keyboard, both removable to allow 
continuous automatic display, $1 ,200 ea. plus 
shipping. Ask for demo disk. MEMORIES, 
331 N. Dulton Dr. , Toledo, OH 43615. 

APPLE II enhancements still available! Super 
serial $44.95, Graphic Par +Cable $39.95. HH 
5.25" drives $109.90. Disk II controller 
$39.95. Unidisk bd $44.95. 64k/80 lie $19.95. 
1MG/80 lie $58.95. Enhance kit $39.95 . 
4MEG IIGS bd $119. MDIN8 switchbox 2x 
$14.95, 4x $18.95. All 2 to 5 YR warranty. 
Complete list available. All orders, S&H $5. 
VISA/MC accepted. NEC school POs wel­
come! Dealer inq. invited. ORDERS ONLY 1-
800-874-6117 ext 18. Info 360-837-3042, fax 
360-837-2057. MC PRICE BREAKERS Mon­
Fri 9:30-5:30, 14415 SE Mill Plain Blvd., Ste. 
105B-219, Vancouver, WA 98684. FILTERS • CONVERTERS • FILTERS • CONVERTERS 

For Phon~ Ord~rs Call: 800-445-0697 
or Fa\ Your Order-. to: (602) 451-9495 
f·or a Frt'r Catalog Call: (602) 451-7454 

Write In 213 on Reader Service Card. 

Minimum Order: $10.00 (plus $5.00 Shipping and Handling). We accept MasterCard, Visa 
and personal checks, however, we cannot accept personal checks on orders outside the 
United States. Minimum Foreign Order Amount: $50.00 (plus a minimum $t0.00 S&H) . I-----.----'----_..::::::........:~-!=~ 

PC COMPATIBLE 
TRACKBAll 
Here is a good qual­
ityiTackballloratrac­
lion the price of an 
ordinary mouse. n 
has 3 control buttons and 
a smooth action ball. II 
children so it has cl1ildrens drarwinos 

G7172 $6.00 

ROBOTIC 
~Vi)c(;~jjj!iii~ ARTIFICIAL II VOICE MODULE 

G7851 
a 11/2"L x 1 t/8" Dia.body, 79¢ 
a 1!2"L X 3/32" Dia.shaft. 

Small module designed tor greet ing cards 
says 'Happy Birthday today" when button is 
pressed. Voice quality is not the clearest ( tt's 
supposed to sound like a robot) but is very 
unique. Module is on a peel and stick surface 
thai is 2 l/4" x 2". With 3 small batteries · · · 
(included ) and small mylar cone speaker. G7787 

Write In 97 on Reader Service Card. 

Precision made, this small solenoid features great 
pulling power for this size. Size of body about3/4" dia. 
x 7!16" thick with S/t6" long 1/B" dia. plunger shaft as 
shO'Ml. Perfect lor hundreds of robotic applications. 
Works from 9VDC up to 26VDC. Plunger can pull 1/4" in 
towards body. With wire connector as shown. Made by El Mec 
ofltaly. 
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ELECT ONICS 
Q&A With T J Byers 

I n this column, I answer questions about all aspects of electronics, including computer 
hardware and software. This column does't displace the Tech Forum that you've 

grown to love and support. Instead, it will supplement it, so feel free to participate as 
always with your questions and answers. You can reach me on America Online at TJBY­
ERS, on the Internet at TJBYERS@aol.com or by mail at Nuts & Volts Magazine, 430 
Princeland Ct., Corona, CA 91719. 

AST SixPack Plus 

Q.l have acquired several AST SixPak Plus boards (part number 201177-004) and need to 
know where I can obtain technical information and/or software for them. I understand these 

were very popular expansion boards for the IBM PC and PC/XT. The boards are supposed to 
have a real-time clock on them. After doing some research at my local library, though, I found out 
that the board came with a floppy that had the programs "SuperSpool" (a print spooler) and "TIC" 
(a real-time clock manager). It is my suspicion that other programs were also included on that disk. 

My problem is that AST no longer makes this product, and has no information on it. Neither 
does Dallas Semiconductor, the maker of the U28 real-time clock chip. How can I access and pro­
gram this chip? Also, what 16-pin DIP chip plugged into U37? What 20-pin DIP chip plugged 
into U38? Regarding SW1 on these boards, I understand that switches 5 through 8 are for 
addressing, similar to the Intel Above Board. Any idea what positions 1 through 4 are for? Any 
information on these IBM PC-type circuit boards would be of great help. 

Daniel S. Mouradian, Countryside, IL 

A. My first PC had an AST SixPack Plus board, and it was a lifesaver. The board hails from 
1983 and its primary purpose was to let you upgrade your system 's memory. The mother­

boards in those days topped out at 512K (some of the earlier ones had only 64K). The SixPack 
Plus board, which plugged into an empty expansion slot, let you increase your RAM up to 1.5MB. 
The memory was added in 64K (using 2K DRAM chips) or 256K (using 32K DRAM chips) incre­
ments. ~Wl positions 1 through 4 told the system how much memory was installed. (I don't have 
this information anymore, but you can experiment with different combinations to discover the 
RAM values.) Also missing from the motherboard was a parallel, serial, and game port. They 
came at the expense of another adapter card or two. The SixPack Plus included these 1!0 ports, 
which is the purpose of U37 and U38; U38 was for the game port chip (an extra-cost option) that 
I haven't seen in the catalogs for a while now. Finally, there was the matter of a real-time clock. 
The SixPack Plus was the first to offer one for the PC. Altogether, the board provided six func­
tions: RAM, four 1/0 ports (one parallel, two serial, and one game), and a real-time clock­
hence its name, SixPack. 

The Plus part of the SixPack's name is the included software you mentioned. At the time, 
Microsoft DOS was the only game in town (Windows hadn't been invented, yet) and it was a bare 
bones operating system. It lacked most of the utilities we now take for granted. For example, a 
print spooler that takes over print jobs from applications so you can continue working while a file 
prints in the background was provided by SuperSpool. Today, you can find print spoolers pack­
aged with both DOS (PRINT) and Windows. Ditto for the AST hard disk cache and 1/0 port utili­
ties . In fact, the only software you need from the original SuperPak diskette is the real-time clock 
program. This utility, which works with most Dallas Semiconductor clock chips, can be found on 
the Nuts & Volts Magazine WEB site at http:/ / www.nutsvolts.com under the name AST­
CLOCK.COM. 

Car Works 

Q. Does anyone know how to obtain the schematic and source code for the ECM (electronic 
control module) for a Nissan 1992 Z34? 

Uoyd Romeo, Temecula, CA 

J\. Sure, but you 're not gonna like the answer. You can buy repair manuals for virtually any car 
Mever made from Autobound (510-521-8630). The problem is that the ECM is encapsulated, 
which means you can't get to its guts short of a jack hammer. If you're a DIY (do it yourselO per­
son, take your car to a smog station and have a readout done. This will tell you whether the ECM 
module is good or bad. If it's bad ... 

Phony Antenna 

Q. Has anybody reverse engineered an 11-inch diameter piepan-shaped device to be placed 
next to an AM broadcast band radio, no connections or power, one knob tuning, which uses 

"mutual inductive coupling" to improve selectivity/volume by a factor of 75X? I saw it advertised in 
a slick catalog for $55.00. Surely one can be built for less than $10.00. Our problem is that we 
want to listen to a 250-watt AM station that's 45 miles away, but our office is on the sixth floor 
on the wrong side of a concrete and steel building. We have a medium quality portable (no exter­
nal antenna hook-up point) and a Realistic DX-160 communications receiver. We built a passive 
LC circuit to put in-line with a short antenna. It helps the DX-160 some, but even wrapping the 
output wire around the ferrite rod antenna doesn't help the portable. I'm tired of buying off-the­
shelf "black-boxes, " only to discover they don't work. Does anyone have a schematic, parts list, or 
pub reference on this newest gadget? 

Anonymous 

J\ . The gadget you speak of is a tuned pick-up coil. Basically, it consists of a large-diqmeter coil 
l"'lof wire in parallel with a variable capacitor. The inductance of the coil and the capacitance of 
the capacitor are selected so that the circuit resonates at frequencies in the 640KHz to 1600KHz 
range - the frequency span of the broadcast band. Because the coil is large in diameter, it acts 
like an antenna, in the same way an unshielded microphone cable picks up all the noise around it. 
Twisting the knob connected to the variable capacitor tunes the resonant frequency to that of a 
desired radio station. Like all inductors, the coil radiates a strong, local magnetic field. This con­
centrated magnetic field is what increases the "volume" of a portable, ferrite-rod radio. 
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Unfortunately, I doubt this device would do you and your friends any good because of your build­
ing's location and construction. It's like trying to receive a radio station inside a tunnel. What you 
need is an outside antenna. Since you can't open a window and dangle a wire, I suggest you use 
your phone lines as an antenna. To block the ringer and voice signals, you'll need to insert a high­
pass filter between the phone line and the receiver input, as shown below. 

This will increase 
the sensitivity of your 
DX-160. To boost the 
reception of your 
portable, wrap several 
turns of 26-gauge mag­
net wire (you can buy 
small spools of magnet 

To phoM line 3300pF 

~d or gteen ~>---j ~----"..::::~>-To ~ceivtr's 
>- 50-ohm input 

wire from Radio Shack, part number 278-1345) around the ferrite rod and connect it to the out­
put of the filter through a 4 7 -ohm resistor. While some readers may suggest using the power lines 
instead of the phone line, they present a shock hazard and aren 't as effective as the phone line. 

AU About Floppies 

g. I have a PC/XT dinosaur that will not recognize my old 3 1/ 2-inch floppy drive, nor my 
new (that is unused, so far) 5 1!4-inch floppy drive. Before I installed the 5 1!4-inch drive, 

t 1!2-inch drive was working. Now neither one works separately or together, although the 
drive's LEOs flash at boot-up. I have even tried another controller card. I just would like to get the 
information off the hard disk (if I can afford a 286 or better someday). 

Michael Keller, Lancaster, PA 

A . Unlike today's PCs, which have a built-in set-up routine, the PC/XT's EPROM configuration 
Milas to be done from a floppy disk diagnostic program. If you haven't run this program yet, do 
so now -- but write down your current settings before you make any changes. Once you load the 
program, you're given a long list of items to change or verify, and a single mistake here can be dis­
astrous. 

If you have run the program and everything but the floppies works, the problem is in the way 
you have the data ribbon cable connected to the floppy drives. First, make sure the cable is 
plugged in properly and not reversed. The cable has a color stripe running along one side of the 
cable. The stripe is usually red, but it can be dark gray or blue. This stripe denotes pin 1 of the 
cable, and the cable must be plugged in with the stripe closest to the power plug. Also make sure 
you haven't reversed the connector on your controller card, now that you've changed it. Second, 
the data cable is A: and B: drive sensitive. See that twist in the cable halfway between the two 
drive connectors? The controller uses that twist to identify the drives. The drive A: connector is at 
the end of the cable and the drive B: connector is in the middle. If you switched these connectors 
when you installed the new drive (I've had to do it when the cable wouldn't reach), they're back­
wards in the eyes of the computer. Go back into your diagnostic set-up program and make the 
swap there, too. In other words, if you moved the 3 1!2-inch A: connector to the 5 1/4-inch 
drive, make that change in the EPROM configuration table. One last thought: The floppy drive 
cable uses the same connector as early ST506 (MFM) hard disk drives did , and to save money on 
inventory, some vendors would use the untwisted ST506 cable to connect the diskette drive in 
their single floppy systems. If your floppy drive cable doesn't have a twist, replace it with one that 
does. BTW, when you upgrade, target a 486 system. They're cheap and fast. 

SCSI Makes The Way 

9
. I have a 386DX machine which has both 8- and 16-bit slots open. What kind of controller 
card do I need to utilize a Seagate ST2209 SCSI hard disk drive? The disk would be installed 

a e D: drive. 
John W. Lippert, Menomonee Falls, WI 

A Just about any SCSI controller card will work. The only caveat is that it has to be an ISA 
ard; you can't use a VL or PCI controller in your system. Now which one to buy depends on 

your pocketbook and future needs. If all you want to do is add a second hard disk to your system, 
you can buy a basic SCSI controller, like those made by Future Domain, for $50.00 or less. If you 
plan on adding a sound card in the future, then I suggest a SCSI sound card, like one from 
Adaptec, with a built-in SCSI controller port. This saves a slot, and eliminates a lot of hardware 
clashes later down the road. And if you ever plan to boot the system from the SCSI, choose a 
SCSI controller with an on-board BIOS chip. By now, though, you're in the $250.00 price range. 

After you've picked a card, you need to set it up before plugging it in. I recommend that you 
don't change the IRQ and Address settings, but that you set the ID switch to 5 or 6. This allows 
you to add a CD-ROM or other SCSI device in the future with the least hassle. Most importantly, 
make sure the ST2209 is properly terminated; it should be, but if you're not sure, now is the time 
to check. Plug in the card, mount your drive, and connect the cables. Next you'll need to install 
the software driver that came with the ST2209 or SCSI controller card. The instructions will be 
on the disk. I doubt you'll have to make changes to your CMOS setup, but if you do, set the D: 
drive type to None or Not Installed; don 't enter the drive's parameters into the CMOS table. A 
final word of advice: Be forewarned that SCSI devices aren't easy to install. There are a lot of pit­
falls, so hang in there and be patient. 

Obsolete Monitors 

Q. I have a Silicon Graphics 20-inch monitor, model CM2073A, which has four BNC connec­
tors: R, G, B, and composite sync, that I want to use with an IBM PC running in the VGA or 

800 x 600 mode. I built a breakout box from a diagram that I saw in a Circuit Cellar INK article 
which lets me use the monitor in the 800 x 600 mode. Unfortunately, the screen colors are off 
and the image wraps slightly on the left side. Also, if the monitor loses sync for a even moment, 
the power supply cuts off and the monitor must be powered off and on again to resync. Has any-



one ever gotten one of these monitors to work with a PC clone? Does anyone have a schematic 
for an adapter? 

Phillip R. Combs, Kettering, OH 

A . Before I answer, let's take time out for a short history lesson. In the early days of computers, 
l"'lthe video mode of a monitor was permanently programmed in the monitor itself. CGA moni­
tors could display only 320 x 200 screens, and VGA monitors would display only 640 x 480 
screens. It wasn't until the 8514A monitor carne along that we had a choice. The 8514A monitor 
supported both the VGA and 1024 by 768 modes. Here's a table of the popular video modes. 

Resolution Refresh Rate Horizontal Scan Rate 
VGA 350 70 Hz 31.5 KHz 
VGA 480 60 Hz 31.5 KHz 
800 x 600 56 Hz 35 KHz 
800 x 600 60 Hz 38 KHz 
8514A (1024 x 768) 43Hz 34.5 KHz 
Mac Hex 72 Hz 35 KHz 
Vf5A 1 (800 x 600) 72 Hz 48 KHz 
VESA 2 (1024 x 768) 60 Hz 48 KHz 
1024 x 768 75 Hz 60 KHz 
1152 x 870 75 Hz 69 KHz 
1280/ 64K 60Hz 64KHz 
1280/ 75K 70 Hz 74.4 KHz 
1280/81K 76Hz 81 KHz 
Now about your Silicon Graphics monitor. This monitor was originally made to work with a 

Silicon Graphics workstation, and its sync modes are set accordingly. Which video mode it was 
made for, I don't know, and Silicon Graphics can't remember, either. So I can't give you the exact 
specs. The fact that you can get it to momentarily work at 800 x 600 leads me to believe it's try­
ing to sync with the Mac Ilcx video mode, which has a refresh rate of 67 Hz and a scan rate of 
35 KHz. The VESA 800 x 600 standard is 60 Hz at 38 KHz. Close indeed, but no cigar. I've 
seen this many times where a reader gets a big-screen monitor for free, mostly Sun workstation 
monitors, and want to adapt it for use with the IBM PC clone. Sometimes I can give you a clue 
how it can be done, but mostly it'll cost you more than the monitor is worth. You're better off buy­
ing a 20-inch multiscan monitor from ViewSonic or other vendor that can handle any video mode 
tossed at it. 

Swing Your Partner To An FM Beat 

Q. Do you know of a low-cost, xtal-stabilized 88-108 MHz FM transmitter as a commercial 
product? Or a simple circuit? The intended application is as an audio augmentation of square­

dance music for the hearing impaired (using cheap standard FM receivers) indoors with a maxi­
mum range of 100 feet. 

G. Frank Humiston, Santee, CA 

A If you browse the pages of Nuts & Volts Magazine, you'll discover several advertisers who 
ell FM transmitter kits for $10.00 to $40.00 that fit your specifications. Xandi (800-336-

7389), for example, has a good assortment to choose from, as does Electronic Rainbow (317-291-
7262). If you wish to roll your own, try this circuit. 

+9V 

6" to 8" lllllenn& 

4.7,Y 

THE FILTER sPEciALisT 
80db FILTERS 97.5 106.5 108.5 110.0 

***ALL TYPES AVAILABLE*** 
Guaranteed Lowest Prices!! 
MICROCIDP PIC-16C54 ... $2.00 
MICROCIDP PIC-16C56 ... $2.25 
MICROCIDP PIC-16C57 ... $2.50 

***QUANTITY DISCOUNTS*** 
ORDERS ONLY 1-800-777-4681 PIN # 397-2205 

INFO 1-212-978-3535 M-S 9AM-9PM EST 
Write In 135 on Reader Service Card. 

While this transmitter uses a condenser microphone for its input, you can replace the mike 
with a high-impedance, one-volt audio signal source, like that from a PA system. A short piece of 
wire six- to eight-inches long will provide a clear FM signal somewhere in the range of 88 to 95 
MHz (adjusted by Ll) with a range of about 100 feet. Call a dose--e-doe for me. 

School Time 

Q . I have an old school clock that requires a 24 VAC pulse every minute that lasts about a sec­
ond in duration. I need a schematic for a pulse generator or a relay that will trigger a 24-volt 

circuit. 
Harold Summers, Oak Park, Ml 

A . Boy, do I have fond memories of those old wall clocks. There was many a time all class 
/"\activities would grind to a halt as the Principal corrected the "school" time because of a power 
outage or whatever. We all cheered when, finally, all the clocks were back in sync - a time-out 
period the teachers often used to synchronize their own wrist watches, secretly hoping the new 
hour was closer to recess or a cigarette break. It usually was. What I would do is buy a cheap bat­
tery-powered wall clock from some place like Wal-Mart and use the second hand to mechanically 
trip a switch that would trigger your clock. But this is an electronics magazine, so here's an elec­
tronic solution that does the same thing at about the same cost. 
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Now realize that I haven't tested this circuit, but it should work. In other words, you may have 
to do some fine tuning on the 555 portion of the design. Basically, I've rectified the output of a 
24-volt transformer and fed it into a series of 4017 CMOS dividers to arrive at a one-pulse-per­
minute output. The 555 triggers off this pulse, and closes the relay, which provides a 1 second 
shot to your clock. If you want to simplify the circuit, you can eliminate the dividers and just go 
with the 555 timer (change the 1 uF capacitor to 100 uF, insert a 1 uF capacitor between pins 6 
and 7, and make the 1M resistor a variable), but you'll find that the clock's time will drift a lot. 

Donate, Don't Upgrade 

Q. I have a 386/ 486 Vesa LB Opt. 1 motherboard with a 386 ISA BIOS. How can I make it 
run 486DX (says no IRQ 13 handler) and LB? Will a 486 Vesa BIOS (with Opt.l) work? 

Travis Brackeen, St. Louis, MO 

A . What I would do is donate that motherboard to a good cause (community or family) and buy 
1"\a new 486DX4 motherboard. Why you ask? Because the new BIOS chips will cost you 
$75.00 and the 486DX CPU is another $50.00. And after all that work and expense, you still 
have a slow, out-of-date PC. For $200.00 you can buy a 100-MHz, state-of-the-art PC! mother­
board with a 486DX4 CPU. Just yesterday, while pestering my favorite computer store salesper­
son, I noticed a sign on the door that advertised a 100-MHz Pentium system with a 850MB hard 
disk and everything sans a monitor for just $599.00. It has come to the point where it's not eco­
nomical to upgrade old motherboards. 

Netscape With America Online 

Q. I recently added Netscape Navigator to my system, but I can't get it to work. A friend told 
me that Netscape Navigator won't work with America Online, and that I would have to sub­

scribe to a different Internet service. Is he right? 
Jeanne Goodman, via America Online 

A. Well, yes and no. To begin with, you must have a direct Internet connection before you can 
Muse Netscape Navigator. The ability to send and receive E-Mail doesn't necessarily mean you 

Continued on page 91 

n Cellular Extensions 
from 

"THE CELLULAR EXPERTS" 
Motorola 3 Watt Bag Phone from $199 

Nee P120 12oz. Portable $299 
Motorola PT 550 10oz. "Flip" Phone from $299 

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 ca111-800-457-4556 9 to 5 PST 

CA Grapevine. Worldwide inquiries welcome. 
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The One-Stop Source lor Ca ts Tools I Accessories 
Only Novaplex Brings You So Many Great Low-Cost Converters 

Centurion The New Centurion converter offers a number of powerful features: 

• parental control • favorite channel memory 
• switched AC outlet • batteries included 
• sleep timer • jumper cable included 
• remote control included • illustrated user manual 
• auto/manual fine-tune • LED display 

Introductory Offer! For a limited 
time only, 10-lotpriceisonly: Clll!£1?1!}. place your orders soon-demand for the Centurion is high! 

NOVA VISION 
Watch one channel 
and record another 
any £.:~ 
quantity ~' 

MILLENNIUM 
Configure the vari­
ous option pack­
ages to suit your 
needs 
10-lot: -

Quality SA-Compatible Remotes 

SRC 8600A SRC 475A {w/volume) SRC l75A SRC 075A 
Operates 8600 on- Operates 85~0 & 8590 Operates 8500-8590 Operates all beige 
screen programming series volume-control series non-volume 8500 series converters 
converters converters converters 

$6.25 $6.25 $5.75 $5.75 

Also available: 
Tocom, Hamlin, 
Pioneer, and 
Ponosonic com­
patibles; all 
prices quoted in 
this ad are: 

1 0-lot 
prices 

Dozens of othe itens in stock! 
Jerrold- & SA-compatible topcoses with lenses from $3_25 
Torx Bits & Drivers (all brands) from 3. 95 
Capacitors (every voltage) at 1 000-lot prices from .06 

Panasonic TZPC 14S Converter 
SA 8S 11-300 Converter 
Units sold with wireless remote control & batteries 
Features include: parental control (Ponosonic only), lost Panasonic TZPC 145 S 65 
channel recall, favorite channel memory, sleep timer, chonnel 2 or 3; I 0-lot prices 
channel 2 or 3 available. 
In quantities of 10 or more, $65 SA 8511 channel 3 8-lot: $ 65 

Also: Panasonic TZ -PC 17 5 Series Converter w /volume. 
Topcoses for Ponosonic, SA and Jerrold (all models) also 
available. Call for pricing and availability. 

Full Line of Jerrold-Compatibles 

PIRC 82A JRC 450A JRC 550A (w/volume) ZRC 3 (Zenith) 
Operates Pioneer Operates Jerrold DRZ Operates DP, DPBB, DPV, Operates all Zenith 
8200 series converters 4 50 series converters DQN 5&7, Starcom VI, PM, PZ, ST series 

& DL 4 series converters 
$6.25 $5.75 $5.75 $6.00 

antity disco nts! 
Kester Solder 44 Coresize from $8.45/roll 
Jumper cables (1, 3 & 6 ft.) from .60 
Jerrold- & SA-compatible bezels & lenses from .95 

Call Toll-Free Bam-Gpm PST 8 -844-8882 
Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352 
FAX: 818/504-6522 COD, MasterCard, Visa, Credit Terms 

PanasonicrM, JerroldrM , ZenithrM, TocomrM, PioneerTMand Scientific AtlantaTM are trademarks of their respective corporations and are not affiliated with Novaplex, Inc. 
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The Key to Added Profits 
are Printer Trays 

For All Popular HP & Canon ' Printer~ 

• SX Envelope .......... $19 

• SX Legal, Letter, A-4 ... $39 

• LX Lower Cassette 
(liP. IIIP, clc.) • , •••••• •• $99 

• 3si/ 4si Legal ........ $69 

• HP 4 Legal ......... $49 

Add-On America Corporation 

CALL NOW!! 
800-576-2349 
Fax (410) 987-3258 ~ 

Products 

Write In 212 on Reader Service Card. 

I COMPUTER HARDWARE cont. 

UPGRADE PARTS! 486DX2/66 VLB mother­
board & CPU, new with 1 year warranty. AMI 
BIOS and 256K cache memory, $124. Same 
with 100MHz CPU, $149. Mini tower case 
with 230 watt power supply, $37. 3-1/2" 
1.44MB floppy drives, $32 , plus lots, lots 
more. Call for other pricing and other comput­
er products. We carry a full line of acces­
sories. Stewart & Associates, 1-800-704-
6500. 

MONITOR ADAPTERS. Convert OEM. (incl. 
PGA) 31 .5KHz & above monitors with BNC 
connectors to PC use. Model VA10 VGA to 
RGB+ Sync $45 . Model VA11 VGA to 
RG/Sync-B $55. VA12 VGA to PGA (DB9) 
$45. Rich, Pikul & Assoc., 101 Glenfield Dr., 
Festus, MO 63028. 314-937-0335. 

COMPUTER SOFTWARE 

IBM SHAREWARE. Free catalog, $1 disk, 
35¢ specials, huge selection, 100% virus 
free. PMA, Box 2424, Scottsdale, AZ 85252. 
602-496-6547. 

ENGINEERING SHAREWARE. Printed cir­
cuit design, logic simulation, pspice, Autocad 
shareware. Over 700 engineering programs. 
Free catalog . CD-ROM available. Sector 
Systems Company, 416 Ocean Avenue, 
Marblehead, MA 01945. 617-639-2625. 

DMV '96 Department of Motor Vehicles data­
bases on CD-ROM. Oregon $219, Texas 
$495, Florida $495. Call 503-325-0861 , Mike. 

95 FORMAT Utility. This program will format 
1.44 meg floppy disks to the new 1.7 meg for­
mat used by Microsoft. Allows you to make 
backup copies of your disks not otherwise 
possible. This disk is an essential addition to 
your collection of "must have" utility pro­
grams. To obtain your copy, call 1-800-704-
6500. Visa, MasterCard, & Discover accept­
ed, or send check or money order for $7.95 
to: Computers, Etc ., 204 Sonderen Street, 
O'Fallon, MO 63366. 

COMMODORE 64/128 catalog free. Write: 
Free catalog , C/0 Parsec , Inc., PO Box 
111 NV, Salem, MA 01970-0111 USA. 

SHAREWARE UNDER 25¢ PER PRO­
GRAM! FREE disk catalog, updated monthly. 
Includes FREE sample software plus FREE 
surprise gift. <ASP> StanReel Companies, 
619-C East Gutierrez Street, Santa Barbara, 
CA 93103-3238. 805-962-5232. FAX 805-
962-8513. (Shareware programs require sep­
arate payment to authors if found useful.) 

THE RELIABLE bulletin board service, soft­
ware for all needs. Call 718 area code USA: 
987-1932, 987-2913, 987-1 617, 987-1660. 

APPLE-II SOFTWARE. Free catalog, $1 
disk, large selection . PMA-11, Box 2424, 
Scottsdale, AZ 85252. 602-496-6547. 

ATARI 800/XL/XE, IBM software. Free cata­
logs! Specify machine. Lotsa Bytes, 644 E. 
Clinton Ave., Atwater, CA 95301 . 

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

TECHNICAL, INC. 
Your Largest Stocking Distributor ~ ... 

For 5~~0 Batteries 
Immediate Delivery- Custom Assemblies 

Technical Support- Full Production Facilities 

301 Central Park Drive • Sanford, FL 32771 

Fax 407 ·321·3208 800·346·0601 
Write In 57 on Reader Service Card. 

MIDWEST ELECTRONICS 
12412TH AVE. SOUTH, MINNEAPOLIS, MN 55415 

PHONE: (612) 339-9533 FAX: (612) 305-0964 
WWW.MID-WEST.COM 

COMPUTERS 
PENTIUM 90, SLIMLINE DESKTOP, 8MB RAM, 256K CACHE, 
528MB HD, 1.44 FD, PCI 64 BIT 1MB VIDEO, 2S1 P, KB, MS, 

4XCD KIT ADD $129 14" SVGA MONITOR $799 W/0 MONITOR 

14.4 MODEM ADD $35 $999 $1099 WI 15" SVGA 

ZEOS PANTERA PENTIUM 90, TOWER, 16MB RAM, 1GB HD 
1.44 FD, 2XCD SCSI, SOUND, PCI DIAMOND S64 2MB VRAM 
ADAPTEC AHA-1542CF SCSI CARD, KB, MOUSE $1295 

MONITORS: 15" ADI SVGA $319 14" ADI SVGA $219 

IDE DRIVES: 426MB $139 528MB $149 540MB $159 
4XCD $ 55 120MB $ 69 21OMB $95 

MULTIMEDIA: 4XCD IDE,16 BIT SOUND,SPKRS $139 

MOTHERBOARDS: 486SX-DX4 VLB 72PIN SIM $45 
PENTIUM 75-120 4 PCI 5V PS $75 

386DX25 IDE FDC 2S1 P1 G 30 PIN SIM $20 

CPUSs 486DX2/50 $35 PENTIUM 90 $169 

CONTROLLERS: 110 AT 2S1P1G 16550 UART $22 
1/0 AT 2S1 P1 G $14 

CASES: TOWER 4 OPEN 5 1/4 BAYS, 2 CLOSED 5 1/4, 
4 CLOSED 3 1/2 BAYS, 240W PS $75 

DESKTOP 2 OPEN 5 1/4 BAYS, 2 OPEN 3 1/2, 
2 CLOSED 31/2 BAYS, 200W PS $45 

MANY OLDER AND SURPLUS COMPUTER PARTS AND 
SYSTEMS VISIT OUR WEB PAGE OR CALL. 

QUANTITY DISCOUNTS AVAILABLE. 

Write In 173 on Reader Service Card. 

CP/M SOFTWARE, also Amstrad PCW soft­
ware and hardware. 3", 8", and hard sectored 
disks. Disk copying, 400 formats. Send $2 for 
catalog, SASE for FREE flyer. Specify com­
puter. Elliam Associates, PO Box 2664 , 
Atascadero, CA 93422. 805-466-8440. 

FREE DISK CATALOG and discount 
coupon! Inexpensive, quality, IBM shareware, 
and CO-ROMs. <ASP> vendor : MOM 'N' 
POPS SOFTWARE, PO Box 15003-N, 
Springhill , FL 34609-0111 . 352-688-9108. 

YOUR ONE-stop multimedia center with spe­
cialized videos and the best CD-ROMS avail­
able anywhere. Visit us at http://www.total 
marketing.com/rascom or send a large SASE 
plus 96 cents postage for our colorful catalog. 
RASCOM, 20220 South Avalon Blvd. #151, 
Carson, CA 90746. 

SHAREWARE CATALOG. Over 3,000 pro­
grams, free game on every catalog disk. 
Great prices, bonuses, free disks. Data Mate, 
Box 2811 , Ronkonkoma, NY 11779. 

UNIVERSAL CABLE BOXES 
WITH 

PROGRAMMABLE DESCRAMBLER 
1. Replacement for all systems. 
2. No makes and model required. 
3. Built-in copy guard, sleep timer. 
4. Volume and remote control, P.G. 

1-800-807-6543 
$225 limited Time Only 
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EASY PIC'n 
MICROCONTROLL:SR 

BOO I< 
How to get started using PIC 16CXX 

microcontrollers 

• Programming techniques 
Program design 
Flowcharts 
Instruction set 
Addressing modes 
Bit manipulation 
Subroutmes 
Sequencing 
Lookup tables 
Interrupts 

• Writing source code using a text 
editor 

• Using an assembler 
• Interfacing 

Circuits 
1/0 conversion 

• Timing and counting 
• Using a PIC programmer 
• Experiments 
• Lots of examples 

PIC is a trademark of Microchip Technology Inc. 

$29.95 + $3 mail in US VISA, MC, MO, Check 
CA residents please add 7.25% CA sales tax 

P.O. Box 501, Kelseyville, CA 95451 
Voice (707) 279-8881 
FAX (707) 279-8883 
EMAIL squareoneCzapcom.net 

Write In 95 on Reader Service Card. 

5oftware 
C\earance Out\et 

Math Blaster $19• 
Murph for Windows $10• 
Corel Draw 4.0 CD Rom $79• 
True Space 2 $399• 
Civilization co $1 o• 
Pagemaker 6.0 $469" 
Floorplan Plus 30 /Windows s1o• 
Microsoft Golf co Sl o• 
Windows 3.0 Sta• 
Star Trek Judgement Rills& Bam a Cftess $1 o• 
MS Right Simulator $39• 
Dos5.0 $14• 

Open 10-8 Mon-Frl 
Ana, CA 92704 Open 10-6 Sal-Sun 

Fu (7141 434-4799 · 17141434-4797 . ~ 
Pacffic Stond6rd Time ' 

1-800-230-SOFT 
Quntllles are limited. Compatiblhty not 

guaranteed. No Returns on used or opened 
Merchandise. Returns must have an 

Authorization Number! Defective products will 
be replaced wHh Identical items. Add $7 min. 
for Shipping. Policies, Availability, and Prices 

subject to change without notice. 

(7&3Bl 

lj 
We also Buy New Soltware and Closeouts $ 

Gall (71 434-4797 or Fax 434-4799 

El 
~ 

22 Write In 134 on Reader Service Card. 

16C54 PICa (blank) .... .. . . ........ ... ........ . $2.00 
16C56 PICa (blank) ....... . . . . . ........ .. ...... $2.15 
2-Wire Quick Boards, SA . .. . ...... .... . . . .. .... $4.00 
3-Wire Quick Boards, Pio ... ....... .. . .. ...... . $4.00 
No E-4 Pio PIC/Board .. ............ .. ... . .. .. . $12.00 
Star7 Multlmode 3-Wire PIC •. . • .. • . .•.. .. .• .•.. $14.00 
SA70/80/90/86 2-Wire PIC .. . ...... . . .... ...•.. $12.00 
NEW Pio 4-Wire No E-4 Clears E-2 

Self-Mapping ... ... .. . .... ... .... ......... $15.00 
Plo Sueer RF Clears E-1/E-9 .......•• . •.•.. • •.. $95.00 
Plo Writers .•• . . ....• . •... . . . •... .• . •••• ••. • $35.00 , This Month's Specials 

Pioneer 6310 or 6350 no E-4, self­
mapping, remote. t yr. warranty .•. • 
SA 8600/8570/B580/B590 
se~·mapping •••.•••••••••••.•.• 

Zenith 16V8 GALs Programmed .•• . . .... • ... .• .. S4.00 
SA 40-Pin/28-Pin Programmed ..... •.• ........• $15.00 
Security BitsfTools/Screws All Models . •••••.. ... CALL 
Plo Conversion Program ..... .. .. . ..... ... . . .. $75.00 
Pio No E-4 PIC Program . ... . . . .... . .. . . ..... . $275.00 
Pio No E-4 Custom PIC Program . . .•.... . ... .. $325.00 
SA 86/70/80190 PIC Programs (All) . ....•. . . . • . • $300.00 
Star7 Multimode PIC Program . . .•. . ... .. ..•. . . $275.00 DIRECT SATELLITE DSS plug & play 

test cards works all models $600. 
Dealer pricing available. Call. 

OSS Card Programmers .... ... ..... .. ... .... $125.00 
Star7 RF External Activation RB/22XX .. .. .. . . • . . $95.00 
Pio RF Built-In 110 Blocker ... . . . . . . . ... ...... $100.00 

7 days 8-9 PST 
1 08.5 and 110 MHz Blockers ... ..... .. · . ... . ... $12.00 

E-Mail CableMan@IX.Netcom.com 
Visit our new Web http:/lwww.cableman.com 

Wholesale Raw and Fix to Qualified Dealers 

WHOLESALE LARGE QUANTITIES <ALL MODELS> • NEW ITEMS ARRIVE DAILY • CALL 

Write In 56 on Reader Service Card. 

WANTED: PFS Write software for DOS on 5 
1/4 diskette. 1-800-804-8655. 

COMPUTER HACKERS BLACKBOOK: 
Monumental instructional manual reveals 
everything from A to Z on hacking! Covers: 
Unix, Brute Force, pads, outdials , universi­
ties, packets , NUAs, Tymnet , Datapac , 
SprintNet, LANs, passwords, primos, DECs, 
TOPs 10/20, wide nets, mainframes, Telenet, 
credit bureaus , government , backdoors , 
RSTS, IRIS, remote access, Novell, cracking, 
banks , PICK, stepping, fraud , Rampart , 
Xenix, databases, VAX, Arpanet , Amos, 
Cyber, spoofing, E-Mail, Cosmos, AOL, The 
Well, Milnet, gateways, CompuServe, Bitnet, 
Linux, Prodigy, VMCMS, XMUS , Autonet, 
trapdoors, shadowing, AS400 , TSO , and 
more! The largest publication ever! 
Software Manual $22. SPECTRE PRESS, 
POB 5112, N. Muskegon, Ml 49445. Internet: 
http://members.gnn.com/dopplenger/ 
spectre.htm 

LINUX! LINUX! LINUX! If you aren't pur­
chasing your Linux products from us, you are 
paying too much! We offer the major distribu­
tions (Yggdrasil, Slackware, Red Hat, etc) at 
great prices! We also carry a full range of 
books. Contact us at www.cheapbytes.com 
and use our secured web server. E-Mail : 
sales@cheapbytes.com Fax: 209-367-8518. 
Cheap*Bytes, PO Box 2714, Lodi, CA 95241 

BPI WEB SITE DESIGN AND AD DEVEL· 
OPMENT. Special rates as low as $75. Let 
us give your company that bigger-than-you­
are look! Detailed development, not a prob­
lem! FREE sample page for your preview, 
when you call ! Web masttHs on duty to 
answer your questions. CALL NOW! You'll be 
glad you did ! We can even give your old , 
tired , print ad a new face lift with NEW 32-bit 
3-D graphics and more. Give your company 
or corporation that look you've been search­
ing for. FREE consultations! Do it now! 1-
800-380-1682 (9-5 EST) Mon.-Fri. Ask for the 
"Web Master Special!" 

NEURAL LAB with basic source code library 
$29 .95. "C" source code library $29.95. 
Includes pattern recognition and speech 
recognition examples. We also have many 
more AI and robotics items! Zagros Software, 
PO Box 460342, St. Louis, MO 63146-7342. 
314-768-1328. 

SEMICONDUCTOR CROSS-REFERENCE 
LIBRARY on disk, for IBM PC with 640 mem, 
EGA or better , 12 meg HD space . Over 
243,000 devices (transistors, diodes, ICs, 
SCRs, etc.) Specification, lead and case con­
figuration drawings for most. Send $49 to 
Custom Software Creators, PO Box 1092, St. 
Bethlehem, TN 37155. 615-647-6120. 

1/0 CARD Guide. Lost the docs for your 1/0 
card? Don't try to guess at all those jumper 
settings. This disk provides a collection of 
information about most generic 1/0 cards & 
controllers. Allows you to print card diagrams 
as well. If you work on PCs, this is a "must 
have." To order yours, call Computers, Etc. at 
1-800-704-6500. Visa, MasterCard, & 
Discover accepted, or send check or money 
order for $7.95 to : Computers, Etc., 204 
Sonderen Street, O'Fallon, MO 63366. 

$299 SUMMER SALE. UJ 'S EMULATOR 
SYSTEM. REGULAR PRICE $395.95! 
EFFORTLESS 5 STEP, 5 MINUTE PRO­
GRAMMING, MOTOROLA CELLULAR 
PHONES TO FIRMWARES 9525. SALE 
PRICE INCLUDES: UJME-1 EE EMU LA· 
TOR, 5MDCB-1EE 5 MODE EMULATOR 
CONTROL BOX, MAMPS-1EE SOFTWARE 
WITH BONUS G-2EE PROGRAM, AC TO 
12VDC POWER ADAPTER, MOTOROLA'S 
212 PAGE CELLULAR TECHNICIANS 
TRAINING MANUAL AND UJ'S INSTRUC­
TION MANUAL WITH LATEST DIAGRAMS 
FOR CONSTRUCTING YOUR OWN 
MOTOROLA INTERFACE CABLE HARD­
WARE SETS. FOR READY-MADE CABLE 
SETS, CELLULAR EXTENSION PHONES, 
ETC., SEE OUR ADS CLASSIFICATION 
TELEPHONE/FAX. S&H FEDEX $24.95. 
PREPAYMENT ONLY VIA WESTERN 
UNION (QUICK COLLECT) OR USA 
POSTAL MONEY ORDER VIA FEDEX, 
DEDUCT COSTS $10 FROM ORDER 
TOTAL AMOUNT. OFFER EXPIRES SEP­
TEMBER 1st, 1996. FREE CATALOG. TO 
PLACE ORDER, CALL 702-642..()325. LESS 
BUSTER'S ELECTRONICS, {OUR 4TH 
YEAR OF SALES NUTS & VOLTS MAGA· 
ZINE, 99.5% SATISFIED CUSTOMERS!) 
2039 CIVIC CENTER DRIVE #86, N. LAS 
VEGAS, NV 89030. 

CYRIX 6X86. Outperforms them all! Get max­
imum performance. You've read about it, now 
you can own one . In stock for immediate 
shipment. Want more info? Call 1-800-704-
6500 or connect to HTTP://WWW. 
COMPETC.COM Computers Etc., 204 
Sonderen Street, O'Fallon, MO 63366. Visa, 
MasterCard, & Discover accepted. 

LOTS OF new shareware programs! Latest 
best selling versions! As low as $1 .99 per 
disk! Business, programming, technical, 
games, educational , utilities, CO-ROMs 
$9.95. World Creative Systems, 185 Ross 
Drive, Clearfield, UT 84015. 

Yes, we can help with all your cable needs 
QUALITY PRICES 

• 

QUALITY SERVICE 
QUALITY PRODUCTS 

• • 
9am-5pm M-S • Same Day Shipping 

1 FULL YEAR GUARANTEE 

CALL TODAY!.NONVSAI!S 



1 WANT it and 1 want it now. I want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. I want it all. Highest $ paid. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
now! Voice/FAX. 

3D POSTERS (STEREOGRAMS) full color 
20" x 24", $5 ea. + $2 S&H (sold for $25 in 
stores). Specify "F-117," "Walk in Park," "3-
Delighf or if no preference. Also, make your 
own with our Quick 3D software: $49.95/sin­
gle user. (Autodesk AnimatorPro required .) 
Checks or money orders payable to JM 
Baragano, PO Box 3867 , San Juan, PR 
00902. Quantities limited, order now. Sorry 
NO COD. 

COMMODORE 64 ham programs, 8 disk 
sides, over 200 programs, $16.95. 32¢ stamp 
gets unusual software catalog. Home-Spun 
Software, Box 1064-H, Estero, FL 33928. 

on Professionally Refurbished SIMM 
Modules and Other Computer 

Upgrades, Integrated Circuits, Passives 
and Discrete Components 

Unconditional Guarantee 
Immediate Availability 

Huge Stock 

CROSS ASSEMBLERS $79: Local labels 
and cross reference, powerful macro substi­
tution capability, machine cycle counting, 
unlimited include file capability, selectable 
Intel or Motorola hex object file. Simulators 
$99: Source view symbolic debugging, attach 
keyboard, screen or data files to simulate 1/0, 
machine cycle counting, unlimited break­
points , memory and 1/0 mapping. 
Disassemblers $199: Automatic substitution 
of defined label names for all jumps and 
branches, automatic insertion of supplied 
comments and expressions. PseudoCorp, 
541-683-9173 ; Fax 541-683-9186; 
http://www.teleport.com/ -rhowden 

800-573-8934 
Or fax us at 815.987.2776 

ale II -
See our Home Page at http://www.BruinEI.com 

Write In 172 on Reader Service Card. 

18,000 TECHNICAL REPAIRS for TVs, 
VCRs, PROJECTION TVs, CAMCORDERs, 
AUDIO, on disk. Installs on your hard drive. 
Easy look-up by model/chassis number. 
FREE DEMO! 1-800-215-5081/516-643-
n40. 
"QUICK-TEST" for top IBM color monitor 
performance. If something goes wrong, you 
should know it. Anyone can use it. 3.5" disk 
program. Randall Associates, PO Box 2168, 
Van Nuys, CA 91404. No messages, FAX 
only 818-990-5916 Kent. 

FREE HACKING/phreaking/trubbleware 
diskette catalogue. Incredible subject matter. 
No commercial programming and NO 
SHAREWARE here! Peregrine Dynamics, 
720 Portage Trail, Cuyahoga Falls, OH 
44221 . 

CONVERT IT to Autocad! HP code x6120. 
Gerber Code x6130 old PCB films x6140, old 
Gerber PC-800 disk x6150, any Fax docu­
ment x6160. Or if you want to design PCBs 
x6100. Call 810-997-1378 and the extension 
for details. 

FREE SOFTWARE CATALOG 1500+ pro­
grams: DOS, Windows, Windows '95. Latest 
releases in all categories: games, business, 
educational utilities and others. Call 914-295-
9166 or write: Shareware Shoppe, PO Box 
454, Ferndale, NY 12734. 

Subscribe to Nuts & Volts Today! 
Call1-800-783-4624 

and Use Your Visa or MasterCard. 

COMPUTER EQUIPMENT WANTED 

BPI WEB SITE DESIGN AND AD DEVEL­
OPMENT. Special rates as low as $75. Let 
us give your company that bigger-than-you­
are look! Detailed development, not a prob­
lem! FREE sample page for your preview, 
when you call! Web masters on duty to 
answer your questions. CALL NOW! You'll be 
glad you did! We can even give your old , 
tired, print ad a new face lift with NEW 32-bit 
3-D graphics and more. Give your company 
or corporation that look you've been search­
ing for. FREE consultations! Do it now! 1-
800-380-1682 (9-5 EST) Mon.-Fri. Ask for the 
"Web Master Special!" 

WANTED: UNISYS MA800, MA825, or A7 
computer, with Scamp or Rascal board. G. 
Arndt, 818-797-6822; E-Mail : as951 @lafn.org 

PRINTHEADS WANTED. We buy all quanti­
ties of dot matrix printheads for hundreds of 
printer model types. Working or dead units 
acceptable. Call Mike Anderson @ 1-800-
969-0009. 

WANTED: FOR historical museum, pre-1980 
microcomputers, magazines, and sales litera­
ture . Floyd, VA 24091-0341 (540-231-
6478/540-763-2321). 

WANTED: PRE1980 Microcomputers for 
museum collection . Microcomputer maga­
zines and manuals also needed. 703-231-
6478, 703-763-3311. 

EZ-EP DEVICE PROGRAMMER- $169.95 
INEXPENSIVE - Best programmer under $200. 
PORTABLE- Attaches to PC parallel port. 
FAST- Programs 27C010 in 23 seconds. 

VERSATILE • Supports devices 2716 thnu 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-PIC (16C5x,61,71,84) $49.95 
EP-51-PLCC $59.95 EP-750 (87C750,751,752) $59.95 
EP-SOIC28/32 $49.95 EP-SEE (24xx,93xx Serial EE) $34.95 
EP-11 (68HC11) $59.95 EP-16 (16bit EPROMs) $49.95 
EP-55 (8755) $39.95 EP-49 (8742,48,49) $49.95 
EP-PLCC32 $49.95 EP-PEEL(18v8,20g10,22v10) $59.95 

M2L ELECTRONICS 310/837-7818 
3526 Jasmine; Suite #4 Mon-Fri 9-5 
Los Angeles, CA 90034 BBSIFAX: 3101841~050 

URL- http:llwww.cs.ucla.edu/csdilrads-gs311ovinglwwwlm21.html 
CA ·lldd 8.25% tax UPS Ground . $5; 2 Day . $10, Ovtlmight - $17 COO $4.75 

Write In 94 on Reader Service Card. 
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2176 E. Colorado Blvd., Pasadena, CA 91107 

liVE BUV AND SELLI 
ORDER VIA TOLL FREE NUMBER BELOW OR FAX US AT (818) 796-4875 

0 Master Charge 0 Visa 0 American Express 0 Discover 

±15 VDC BECKMAN POWER SUPPLY 

BECKMAN, #MPS-60. Input 120 VAC 60 Hz@ 1 amp. 
Dual adjustable outputs 0 to ± 15 VDC @ 0-2 amps. 
Resolution 1 0 mV and 1 00 rnA. Accuracy ± 20 mV and 
1 OOmA. Has digttal display for vo~age and current. 
Dim.: 12' wide x 4-1/4' high x 13-1/4" deep. Weight 16 
lbs. New. with manual. 

Stock #PS9410 $195.00 

RETRO-REFLECTIVE PRISM /IR FILTER 
Very high quality retro-reflecting 
prism. This prism returns an 
incoming light beam back 
to the source. Beam diver­
gence is 1 o· or less. A 
light ray is returned to its 
source irrespective of 
reception angle up to 
approx. 30•. In addition, 
this prism has the apex of the 
reflecting surfaces flattened and polished. An infrared 
fi~er is bonded to this flat surface. With this modification 
the prism can be used as a retro-reflecting objective 
lens. These units are ideal for use as IR receiving or 
transceiving elements. Two could be used with co-axial­
ly mounted emitter/receiver pairs to form an infrared 
transceiver, etc. Also can be used for any retro-reflec­
tion, range finding applications or experiments. Front 
surface has anti-reflection coating. New. in perfect con­
dition. Dimensions: 2.61 o· max. O.D. Fmer is 18mm 
dia. x 2mm thick. Overall depth of prism and fi~er is 
1.412". NOTE: We have production quantities of these 
units available. 

Stock #OL9600 $69.50 

3600 RPM DC MOTOR WITH ENCODER 
ELECTRO­
CRAFT 
#M1140 or 
equiv. 30 vo~s 
nom. input 
vo~age. 

Permanent 
magnet, 
reversible 
servo motor. 
Has Hewlett Packard optical encoder. Ball bearings. No 
load speed at 30 VDC input is 4600 rpm. No load cur­
rent 0. 75 amp at 60 oz-in load rpm is 3600, current is 
approx. 6.6 amps. Torque constant is 9.1 oz-in per amp. 
Rotor inertia 0.0007 oz-in-sec2. Terminal resistance 
0.89 ohm. Optical encoder has 1024 counts per revolu­
tion, two channel quadrature output. Outputs are TIL 
compatible. Dual shafts: front shaft Is 3/8" dia x 3/4" 
long. Rear shaft is 1/4" dia. x 7/16" long. Dimensions: 
4' dia. x 5-1/2" long (excluding shafts.) 

Stock #DCME9601 $45.00 

HEWLETT PACKARD TEST EQUIPMENT 
#4328A. Milliohmmeter. (No Probes) .. . .. $275.00 
#141T. Spectrum Analyzer Mainframe. . ... $500.00 
#8552A. Spectrum Analyzer IF Plug-in, 

Linear or 10 dB Div. Log .. . ........ $400.00 
#8555A. Spectrum Analyzer RF Plug-in . .. $500.00 
#432B. Power Meter ..... ..... ... . .... $150.00 
#204C. Oscillator .............. . . .. . $125.00 
#333A. Distortion Analyzer ........ . ... $695.00 
#3330B. Automatic Synthesizer ......... $650.00 
#86146. Signal Generator. 0.8-2.4. GC . .. . $695.00 
#216A. Pulse Generator .. . .. .. ........ $295.00 
#8445B. Automatic Preselector .. . .. . .. . $495.00 

Without truncated apex or attached infrared @er. #8057. Noise Generator . . .. . ...... . ... $295.00 

Stock #OL9601 $79.50 See our catalog for more models in stock. 
CAU OR WRrrE FOR OUR FREE 120 PAGE CATALOG FILLED WITH GOODIES-ELECTRONIC, OPTICAL, 

MECHANICAL, AND MUCH MORE/ ALSO, PLEASE VISrr OUR RETAIL STORE WHEN YOU'RE IN PASADENA. 

TOLL FREE: 1 -800·325·9465 

Write In 211 on Reader Service Card. Nuts & Volts Magazine/July 1996 23 



Global 
Connections 

P.O. Box 8547, St. Joseph, MO, 64508 
1-800-626-0834, FAX (816) 364-2619 

New Owners and Management 

Consistently low prices on your connection needs. 

~ Call, FAX or Write for a catalog ~ 

c ,,,,,,llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllm 

Write In 21 0 on Reader Service Card. 

U.T.S. 
WHOLESALERS 

QUICKBOARDS ZAPATO 
0758 

0858 

0958 

0068 

2R-5V 

7DP-7VPD 

100+ 30+ 10+ 

$10 $12 $17 

DESCRAMBLER 

10+ 

30+ 

100+ 

$28 
$25 
$22 

MILLENNIUM 
WITH ZAPATO 

$100.00 
*CALL FOR QUANTITY 

PLEASE CALL 9:00AM TO 6:00PM E.S.T. MON-SAT 

1-800-633-4540 
*PLEASE NOTE: NO FL SALES 
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INDUSTRIAL 
RESOURCES 

2721 Satum Street 
Brea, California 92621 
Tel: (800) 654-7368 
Fax: (714) 524-3148 

Technical Equipment Rentals & Sales 

*Telecommunications 
*General Purpose 
*Computer Workstations 
*Environmental Chambers 
*Inspection Instruments 
*Electrical Test Equipment 
*Infrared Imaging Systems 

(800) 654-7368 [iB 
Write In 171 on Reader Service Card. 

AT&T UNIX PC. I've got an AT&T 381/7300 
with 2MB memory, and I'm looking for ANY 
size memory board (my friend has a machine 
with only 512KB memory) or a combination 
RAM/communications board. Please call 312-
642-7237 (has answering machine). 

HP CALCULATORS with LED display want­
ed for private collection. Bob Morrow, 317-
855-2348, rkmorrow @aol.com 

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. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
now! Voice/FAX. 

WANTED: TERMINALS + PRINTERS: DEC, 
Wyse, IBM, ADDS, Okidata, Data South, 
Epson, C.ITOH, etc. Call for quote on any 
surplus computer equipment. Call Jeremy, 
603-673-8077. 

WANTED: EPSON HX-20, HX-40 computers. 
Also XT compatible memory boards, expan­
sion to 640K. 970-963-1969, 970-963-1688. 

GRID 1755 parts or whole. Need hard drive 
and motherboard mainly. 386 or 486 systems 
OK. Please call 414-946-1722. Leave mes­
sage for Chris. 

TMS 9995 evaluation board wanted. Used 
with Texas Instruments TMS 9995 processor. 
Dean, 817-778-7892 anytime. 

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 Computer Output 
Microfilm (COM) units. Please call for a quote 
or fax us your equipment list. We buy, sell, 
and trade. KEYWAYS, INC., 513-847-2300 
OR fax 513-847-2350. 

LAPTOP COMPUTERS, audio/visual 386, 
486, 35MM, overhead, LCD panel LCD pro­
jector, computer monitor wanted. 610-630-
4523. 

RECOVER "SCRAP GOLD" from old com­
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 

MEMORY WANTED: On or off boards, 
working or non-working, used and new. Call 
for a bid. 603-672-0218. 

DID YOU KNOW that old personal comput­
ers, monitors, modems, electronic cash regis­
ters, and even old calculators contain valu­
able IC chips that are plated with pure gold! 
My "Big Color Photo" (8" x 1 0") shows over 
25 of the most common gold plated IC Chips 
and the price I will pay for them. Chips are 
shown actual size. The price of gold keeps 
climbing higher and higher and is making it 
worthwhile to tear apart old equipment. To 
order "The Big Photo" send $15 to Jim 
Sciuto, Box 128, Methuen, MA 01844. 

I 

TEST EQUIPMENT 

COMMUNICATIONS SPECTRUM ANALYZ­
ER, Polarad Model CSA 290.10Hz-40MHz@ 
1OHz resolution. $500; with 2-tone generator 
TTG-29 $600. Spec sheet available by fax 
707-747-5277. Psitech Plus 707-745-4804. 

HP DIGITIZING SAMPLING OSCILLO­
SCOPE SYSTEM consisting of model HP 
54120B mainframe and model HP 54123A, 
four channel test set, DC to 34GHz (works 
well to 40GHZ). Complete with all manuals 
and accessories. In absolute top condition, 
$16,900. Colby Instruments, Inc., 1810 14th 
St. , Santa Monica, CA 90404. 310-450-0261 . 
Fax 310-452-0027. 

RF POWER TRANSISTORS • TUBES • POWER MODULES 

EIMAC • SVETLANA • AMPEREX • MOTOROLA • MITSUBISH 
Best pricing on US & 

Transmitting Tubes 
Receiving Tubes 

3-500Z 
3-500ZG 
4-400C 
5728 
811A 
6146B 
6146W 
8072 
8560AS 
8873 
8874 
8875 

Etc! 

3CX400A7 
3CX400U7 
3CX800A7 
3CX1200A7 
3CX1200Z7 
3CX1500A7 
3CX3000A7 
4CX250B 
4CX400A 
3CX800A 
6LF6 
M2057 

•TOSHIBA 

L;'(~~~~~~~~Complete inventory for 
·~ servicing amateur 

and commercial 
communications 

equipment. 

MRF454 SAV6 
MRF455 SAV7 
2SC2290 SAV17 
2SC2879 M57737 

Etc! 

Send for your 
FREE 

1996 Catalog 

Same Day Shipping % 
Tel: (619) 744-0700 • . 

Fax: (619) 744-1943 

Write In 55 on Reader Service Card. 



PORTABLE SCOPES: Tek 465 (100MHz) 
$425. Tek 465BIDM44 (100MHz, multimeter) 
$590. Tek 475A (250MHz) $675. Tek 485 
(350MHz) $790. HP 1727A (275MHz, stor­
age) $890. Tek 466 (100MHz, storage) $790. 
All with bright CATs. Excellent condition, war­
ranty. Pepper Systems, 214-353-0257. 

····. 
SCOPE MADE BETTER. 

How do you improve on the world-famous 
Tektronix 465 oscilloscope? Upgrade it to a 
465M. Rather than a thin aluminum enclo­
sure, the 465M has a nearly indestructible 
composite case that withstands a 30 G 
shock! They are tested by dropping them on 
the floor, plugging them in, and then watching 
them perform flawlessly! They are divided 
into three sections, 1) the vertical, 2) the hori­
zontal , and 3) the display sections, so that 
repairs (should they ever be needed) can be 
accomplished in minutes. The 465M also 
meets extra tough environmental extremes of 
temperature, humidity, and altitude. Here are 
its main features: 100MHz bandwidth, dual 
trace, delayed sweep, 5 millivolt sensitivity, 
trigger view, trigger holdoff , and a 1KHz 
squarewave calibrator. I'll include a 1 OOMHz 
probe, power cord, calibration, and a 30-day 
guarantee. The condition is good, the price 
only $425! It is not surprising why the 465M is 
now the most popular scope in use today. 
Gary Glassmeyer N6ZD, 69487 Interlake 
Road, PO Box 1003, Lockwood, CA 93932. 
Used electronic test & measurement equip­
ment. 408-385-0301, fax 408-385-0261, 
GaryN6ZD@aol.com Retired engineer, pilot, 
professor, mfg. manager. 

AUSTRON MODEL 2100 Loran C timing 
receiver currently in use, with Model 2021 L 
loop antenna. This is as good as it gets for 
calibration work using Loran $2,200. AUS­
TRON Model 21 OOR Loran C frequency 
monitor. Similar to the above without the tim­
ing features . With 2021 L loop antenna. 
Automatic signal acquisition, etc. Accuracy 
comparison is typically 5 parts in 10 to the 
12th over 24 hours $1,675. AUSTRON 
Model 2010 disciplined frequency standard. 
Can be used with the 2100 or 2100R or any 
other standard to act as a flywheel and 
smooth the output. $575. AUSTRON Model 
1290A standby power supply. Provides 
standby power for 2100, 2010, 2100R, etc. 
Fully metered and in new condition. $475. 
TRUETIME MODEL OM-DC 112 Omega 10-
14 KHz synchronized clock receiver. With 
OCXO high stability oscillator. Digital readout, 
keypad entry. Overhauled by Truetime 11/95. 
With preamp and whip antenna. Currently in 
use . $835. TRUETIME MODEL 468DC 
GOES satellite timing receiver. With high gain 
helix antenna/downconverter. Overhauled by 
Truetime 12/95. Digital time display. E/W indi­
cators, etc. $875. TRUETIME MODEL 60-TF 
WWVB frequency comparator with built-in 
chart recorder. Digital display showing phase 
error between local std. and WWVB . 
Selectable time base of 10, 100, 1000 sec­
onds for quick readout. Recently overhauled 
by Truetime. $1 ,250. (2) ARBITER MODEL 
1026B. Goes satellite controlled clocks. 
Digital displays. Complete, as-is need align­
ment. The pair $300. All of the above are with 
manuals. Call Bill Scolnik 1-800-634-7036, 
fax 1-800-788-5005, E-Mail: jbpet@intac.com 

METER SALE: DVMS HP 3455A, $500; HP 
3466A with bat. pak, $300; HP 3435A, $150; 
Fluke 8500A, $400; Fluke 8502A all opt. , 
$750; HP 3467A logging voltmeter, $450; 
analog meters HP 3400A, $250; HP 400E, 
$250; DVMs, Fluke 8010A $125 ; Fluke 
8010M $100. A-COMM Electronics 303-290-
8012, Fax 303-290-8133. 

HP 8555A 10MHz-18GHz SPECTRUM ANA­
LYZER PLUG-INS. GOOD WORKING 
UNITS $525-$675 EA. 716-661-9964 or fax: 
716-763-0371. 

DISTORTION ANALYZERS HP 334A $495, 
HP 332A $295, HP 331A $195. 30-day war­
ranty & manual. MasterCard & Visa accept­
ed. CALL 1-800-435-1516, FAX 908-280-
0111 . 

HP 5328A 512MHz counter, option H99 high 
stability time base $350; HP 1741A 100MHz 
storage scope $350; Tek 475A 250MHz 
scope $475; all this equipment has been cali­
brated and sold with 90-day warranty. ISA, 
PO Box 6955, Laguna Niguel, CA 92607. 
714-488-0010 Fax 714-488-0299. 

EQUIPMENT MANUALS we have 1000's of 
service and operators manuals for all types of 
test and measurement equipment from 1950 
to present. All test equipment manufacturers 
are represented. Call, write, or fax your want 
list. Please include mfg.'s manual P/N unit 
serial numbers if known. Manuals Plus, Box 
549, TAD #601, Tooele, UT. 801-882-7188, 
FAX 801-882-7195. 

RACAL RECEIVER R-2174. Excellent condi­
tion with filters installed. Recently upgraded. 
Includes manual. $1 ,500. 702-246-5281 . 

LOWEST PRICES! Check out Metric's 
"Bargain Basement" at http://www.metric 
sales.com Most items under $125! 

POWER SUPPLIES, ETC.: Sorensen SRL 
40-50 0-40V 0-50A $800. HP 6002A/001 200 
watt programmable; 0-50V or 0-10A $700. 
HP 6227B 0-25V 0-2A dual tracking $475. 
HP 6253A 0-20V 0-3A dual tracking $350. 
HP 6255A 0-40V 0-1.5A dual tracking $375. 
HP 6443B 0-120V 0-2.5A $425. Tek PS 
503A $225. Xentek EIT 2.5-2 extreme isola­
tion transformer (2.5KVA, 115V, .001 pF) 
$250. Other ratings available. Kikusui PLZ 
300W electronic load $425. Pepper Systems, 
214-353-0257. 

USED TEST EQUIPMENT. HP, TEKTRON· 
ICS, FLUKE. WHOLESALE PRICES. CALL 
TO RECEIVE LIST BY FAX OR MAIL. T J'S 
WHOLESALE SURPLUS. 904-897-6482. 

TEKTRONIX VERTICAL AMPS: 7A42 
350MHz 4-channel $595. 7A13 105MHz dif­
ferential $350. 7 A22 1 MHz high-sensitivity, 
differential $350. 7A18 75MHz $50. 7A18A 
75MHz $75. 7A18/6 (variable offset) $95. 
7A26 200MHz $135. 7A24 400MHz $250. 
7A29 1000MHz $650. Excellent condition, 
warranty. Pepper Systems, 214-353-0257. 

WAVEFORM GENERATOR, 1Hz to 20MHz 
installs in PC ISA slot, DOS and Windows 
control software. Free information. AstroSoft, 
15006 La Mesa St., Sylmar, CA 91342. 

TIRED OF paying high prices to get 
Tektronix, Hewlett Packard, Wavetek, IFR, 
etc., repaired, calibrated, certified? Give us a 
call. Free estimates, fast service. We also sell 
and rent test equipment. For information: 
Feitek, 2752 Walton, St. Louis, MO 63114. 
314-423-1770. 

ALFA ELECTRONICS 11/GI/(.!l 11./IT 1"/:"Sf /:"(.!lli'.\1/~·\T 

/IL\T 1'/U( ·1~· 

DMM 89 $179.00 
Most Adwueced DMM 
All Purpos• & Communication 
-80.7 to 81 .4 dBm with 40-12000 
20 reference impedances 

TrueRMS 
Frequency counter. O.D1Hz-10MHz 
capacitance: 1 pF-50,000j4F 
Measure AC volt to 20kHz 
5000 counts, 0.1 '!fo accuracy 
Auto/manual range, fast bar graph 
Min/Max/Ave/DH/Relatille/Zoorn 
Auto power orr 
Input warning 
Splash proof 
voa, amp, ohm, logic, diode, oontinuity 
Ruggerdized case 
Rubber holster included 

LCR Meter 131 D 
$229.95 

Most Adwueced LCR 
Dual display.l./Q or C/D 
Inductance: 0.1jUi-1 OOOH 
capacitance:0.1pF-10,000j4F 
lmpedance:1 m0-10MO 
0. 7% basic accuracy 
Auto/manual range 
Dissipation factor & a factor 
Serial & parallel mode 
Relative mode for comparison 
and to remove parasitics 

Statistics, tolerance, 
Best for design, incoming 
testing & production 
SMD and component 

DMM A91 
$49.95 
NOW $45.00 
ptus Free Cqse 
Solar Cell Powered 
Large Display 

Diode, Continuity 
Volt, Amp, Ohm 
Data Hold 
Auto power orr 
7 functions, 1 9 ranges 
3.5 Digit, 0.6'!fo accuracy 
Auto/Manual ranging 
Energy saver 
Student& 

Best Resolution LCR 
Inductance: 0.1 pH-200H 
capacitance: 0.1 pF-20,000pF 
Resistance: 1 m0.20MO 
1 '!fo basic accuracy 
Dissipation factor indicates leakage 
in capacitor and a factor in inductor 
Zero adjustment to reduce parasitics 
Best for high frequency RF 
SMD and chip component test probe 
$25.00 

UMITED QUANTITY SPECIAL 
DIGITAL LCR 680 $74.96 
0.1pF, 1~. 10m0 resolution 

20 MHz Oscilloscope with Delay 
Sweep PS-205 $429.95 
Dual Trace, Component tes~ 8" CRT, X-Y Operation, TV 
Sync, Z-Modulation, CH2 Output, Graticule Ilium, 2 probes 
each haJ x1 ,x1 0 switch. Best price with delay sweep. 
PS-200 20 MHz DUAL TRACE $339.95 
PS-400 o40 MHz DUAL TRACE $494.95 
PS405 o40 MHz DELAY SWEEP $569.95 
PS-605 60 MHz DELAY SWEEP $769.95 
PS-1000 100 MHz DUAL TRACE $999.95 
Scope Probe: 60MHz x1, 100MHz x1, x10 $22 

250MHz 250MHz x100 $39 

DMM20 
$74.95 

Inductance: 1 !1H-40H 
capacitanc:e· 1 pF-:zoo.,F 
Frequency. ·1 Hz.20Mkz 
Volt, amp, ohm, diode, 
20 Amp ACJrX; cur!8nl 
Transistor HFE 
Continuity, duty '!fo 
Peak hold/Max 

Fluke Multlmeter 
Fluke 12 $84.95 
Holster C-10$10 
Fluke 70 II $75.95 
Fluke 73 II $97.50 
Auke 7511 $129 
HolsterC-70$16 
Fluke 7711 $155 
Fluke 7911 $175 
Fluke 2911 $175 
Fluke 76 $175 
Fluke 87 $287 
Fluke 867 $1199 
Fluke 97 
Scope Mete~1785 
Fluke 105 

Frequency Counter 
FC-1200 $129.95 

Digital Storage Scope 
~ 30MHz, 20M Sampll{sec: $849.96 

DS-303P with RS-232Jnterface $1,049.96 
SWitchable between digital and analog modes 
2 K word per channel storage 
8 bit vertical resolution (25 LereVdiv) 
Expanded Timebase 10ms/div. 0.5 s/div 

Refresh, Rol, s-al, s-CH2, Pre-Trig 

Plobr control 

DC Power Supply Supply Triple Output 
PS-303 $159.00· 
0-30 JIDC , 0-JA output 
Cons1llnt llllllage & constant anent mode 
0.02'!fo + 2tnV lne r~ 
0.02'!fo +3m~ load~ 
1 rnVrms noise end r1pple 
Short c:irQit end over1oad protected 
P$8200wltldls;tlll- $179.00 
Also.-: 3l:NI5A, 6tN/3A, 6tNI'5A 

• 

16V/10A, 3l:N/10A 

RF SIGNAL 
GENERATOR 
SG-41608 $124.95 
100 kHz-150MHz sinewave in 6 
ranges 
RF Output 1 OOmVrms to 35 MHz 
lntemal1 kHz, External 50Hz-20kHz 
AM modulation 
Audio output 1 kHz, 1 Vrms 

RF SIGNAL 
GEN./COUNTER 
SG-4162 AD $229.95 
Generates RF signal same as 
SG-41608 
6 digit frequency counter 1Hz - 150 
MHz lor internal and external 
source Sensitivity <SOmV 

AUDIO GENERATOR 
AG-2601A $124.95 
10Hz -1MHz in 5 ranges 
Output Q.8Vrms sinewave 

G-10Vp-p squarewave 
Synchronization: ;t3'!fo of oscillation 

frequency per Vrms 
Output distortion: 

0.05% 500Hz. 50kHz 
0.5 '!(, 50Hz • 500kHz 

Output impedance: 600 ohm 

AUDIO 
GEN./COUNTER 
AG-2603AD $229.95 
Generates audio signal same as 
AG·2601A 
6 digit frequency counter 1Hz. 
150MHz for internal and external 
sources Sensitivity <SOmV 

$499.95 

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:t 10V 
VCF: G-10V control frequency to 1000:1 

FUNCTION GEN/COUNTER 
FG-2102AD $229.95 
Generates signal same as FG-2100A 
Frequency counter 4 digits 
Feature m and CMOS output 

SWEEP FUNCTION 
GEN./COUNTER $329.95 
0.5Hz to 5 MHz in 7 ranges 
s-ep: Linear 10:1/l..og 10:1 20ms to 2s 
AM Modulation 
Gated Burs~ Voltlge Control Generator 
Generator Control Voltlge & 6 digit counter 
1Hz-10MHz for internal & external sources 

ALFA ELECTRONICS (800)526-2532/(609)520-2002 15DAYr.10NEYBACKGUARANTEE 1YEARWARRANTY 

741 AI d R 
. FAX:(609) 520-2007 CALL OR WRITE FOR FREE CATALOG 

exan er d., Pnnceton NJ 08540 
' V1sa, Master Card, Amencan Express, COD, Purchase Order Welcome 
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by Ronald Reis 

ou would be hard 
pressed to find a 
single electronic cir­
cuH, past or pre­
sent, that didn't 
include at least one. 
Most contain doz­
ens. Whether in a 

huge wire-wound case, a small 
color-coded cylinder, or, increasing­
ly, as a tiny surface mount fly spec, 
the ubiquitous resistor is forever with 
us. As one of three passive compo­
nents (the other two being the 
capacitor and inductor), it submis­
sively works to suck up voltage, limit 
current, control the charge and dis­
charge of a capacitor, and, in gener­
al, support the operation of active 
components such as transistors and 
integrated circuits. 

In this article, we'll get to know 
the omnipresent resistor in detail. 
We'll find out why circuits just can't 
live without them. We'll examine the 
various resistor types, fixed and vari­
able. We will learn the infamous 
resistor color code. We will see how 
a single resistor both limits current 
flow and drops voltage. Then, we will 
explore how resistors combine with 

their ''fellows" to divide voltage and 
split up current. Finally, we will inves­
tigate the workings of the "mighty 
bridge" - the Wheatstone bridge, 
that is. 

Resistors: In the Circuits 
Everywhere 

Most circuits start out with too 
much of a good thing. Getting all the 
voltage and current they need is not 
their problem. Power supplies, even 
battery packs, are ready to give to 
the maximum. Problems occur 
because many parts of a circuit -
particularly around active compo­
nents - don't want the full supply 
voltage or large amounts of current. 

For example, while the emitter­
collector of a transistor might need 
close to the 12-volt supply voltage, 
its emitter-base region may require 
but 2 or 3 volts. A comparator might 
demand 9 volts at its power pins, but 
4.5 volts at its non-inverting refer­
ence input. The triac in a circuit 
might be able to handle 1 ampere, 
but the LED used to indicate it's on, 
"wants" no more than 20 rnA. 

In other words, circuits begin 
with the maximum amount of voltage 
and current. However, various ele-

ments in the circuit often need 
less of either one or both. How 
do we reduce the power sup­
ply voltage and current at key 
points in a circuit? Enter the 
resistor. It is a simple compo­
nent, designed to do two criti­
cal things: limit current flow 
and drop (use up) voltage. As 
we shall see shortly, being 
able to accomplish these two 
tasks has made it virtually 
indispensable. 

Resistor Types 

The resistor, a component 
with a certain opposition to 
current flow, measured in 
ohms, is of two types: fixed 
and variable. The former -
the most common of the two 
- has a value of resistance 
that cannot be changed. The 
variable resistor, on the other 
hand, has a range of values 
that can be selected by 
mechanical , thermal, or optical 
adjustment or variation. 

Fixed resistors are of 
many types, carbon composi­
tion being the most common. 
As shown in Figure 1 A, this 

Figure 1 
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The iquitous 
Resistor: 

All About the Most Widely 
Used Electronic Contponent 

of All Tinte 
COLOR DIGIT 

VALUE 

Black 0 
Brown 1 

Red 2 

Orange 3 
Yellow 4 
Green 5 
Blue 6 
Violet 7 
Gray 8 
White 9 
Silver 
Gold 
None 

MULTIPLIER 

1 one 
10 one zero 

1 00 two zeros 
1 000 three zeros 
1 0000 four zeros 
1 00000 five zeros 
1 000000 six zeros 
1 0000000 seven zeros 

0.01 
0.1 

-----

resistor consists of a solid resistive 
element, solder coated leads, and 
an outer ceramic coating color­
coded with the resistor's ohmic 
value. The resistive element is a 
mixture of powered carbon and pow­
ered insulator bounded together. 
The ratio of the two substances 
determines the ohmic value: more 
carbon, lower resistance; more insu­
lator material , higher resistance. 
Within a given size, resistance val­
ues can range from less than 2 
ohms to 1 0 megaohms. The 
schematic symbol for a fixed resistor 
is shown in Figure 1 B. 

The physical size of the resistor 
tells us how much power in the form 
of heat it can dissipate. That dissipa­
tion is measured in watts. In Figure 
1 C, we see the relative size of resis­
tors ranging from 1/8 to 2 watts. You 
can always use a higher wattage 
resistor than is called for, but never a 
lower value. 

potentiometer (pot, for short) is prob­
ably the most familiar. User 
adjustable, the pot consists of a 
rotatable shaft to which is attached a 
wiper that traverses a resistive track. 
A terminal attaches to each end of 
the track, with a third, center, termi­
nal affixed to the wiper. The physical 
appearance and schematic symbol 
for a potentiometer is shown in 
Figure 2A. 

The total resistance of the 
potentiometer remains fixed 
between the outer terminals. Thus, 
the 10 kilohm pot in Figure 2A mea­
sures 10 kilohms between terminals 
A and C. Between the center termi­
nal (B) and either outer terminal, 
however, the resistance can vary 
from zero ohms to 10 kilohms, 
depending on the position of the 
shaft. We'll see the potentiometer in 
use a little later. 

r== TABLE 1. General purpose and precision resistor color code. 
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Of the variable resistors, the 

When it comes to thermal resis­
tors -those that change their resis­
tance with heat - the thermistor is 
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Red .;t2Z 

Brown a1l 

Green sO .5Z 

Blue .:t0.25 

Violet .tO. 1l 
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IC LED tance with light 
are known as 
photo resistors. 
Figure 2C 

pose and some precision, have col­
ored bands surrounding their body. 
The bands are used to indicate the 
resistor value in ohms and the toler­
ance, or deviation, from the specified 
resistance. General purpose resis­
tors have four bands; precision 
resistors, five. See Figure 3. 

150 ohm 

3 R1 

IC 

(b) 

the most common. It produces 
extremely large changes in resis­
tance for very small changes in tem­
perature. The thermistor is con­
structed by bonding wire to various 
semiconductor materials. A variety of 
thermistors are shown in Figure 28, 
along with their schematic symbol. 

Most thermistors have a nega­
tive temperature coefficient, which 
means their resistance decreases as 
their temperature increases. We say 
the thermistor's resistance is 
inversely proportional to heat. 
Positive temperature coefficient ther­
mistors~o exist, but they are rare. 

Resistors that vary their resis-

(a) 

+5V 

LED 

shows the con­
struction of a 
typical photore­
sistor and the 
appropriate 
schematic sym­
bol. 

The photore­
sistor's resis­
tance is invers­
ely proportional 
to light. In di­
rect, intense 
light, large num­
bers of valence 
electrons are let 
free to conduct 

electricity. Thus, the component's 
resistance goes down. In the dark, 
however, few valence electrons are 
created; the photoresistor's resis­
tance goes way up. 

Shortly, we'll look at interesting 
applications for the potentiometer, 
thermistor, and photoresistor. 

The Resistor Color Code 

Before we examine how resis­
tors (fixed and variable) are used in 
electronic circuits, we need to intro­
duce the infamous resistor color 
code. 

Fixed resistors, all general pur-

In a four-band resistor, the first 
colored band (the band closest to 
the edge) represents the first signifi­
cant figure of the resistor value. The 
second colored band represents the 
second significant figure. The third 
colored band is the multiplier to be 
applied to the two significant num­
bers. It will range from 0.01 to 
100,000. The fourth band indicates 
the resistor 's tolerance. Gold repre­
sents +5%, silver + 1 0%, and if no 
fourth band is present (rare today), 
+20%. See Table 1. 

For example: What would be the 
nominal ohmic value, tolerance 
range, and plus and minus deviation 
of a resistor with red, violet, orange, 
and silver bands? The answer is a 
nominal value of 27,000 ohms, a tol­
erance of + 1 0%, a minus value of 
24,300 ohms, and a plus value of 
29,700 ohms. The manufacturer 
guarantees this resistor will be 
somewhere between the minus and 
plus values. 

A precision resistor has five 
bands. The first three colored bands 
represent significant numbers, the 
fourth colored band is the multiplier, 

and the fifth colored band is the 
resrstor's tolerance (see Table 1 ). 
What is the nominal ohmic value, 
tolerance range, and plus and 
minus deviation of a resrstor with 
red, red, green, gold, and brown 
bands? The answer is a nomtnal 
ohmic value of 22.5 ohms, a toler­
ance of + 1 %, a mrnus value of 
22.27 ohms, and a plus value of 
22.72 ohms. The manufacturer wrll 
guarantee that this res1stor falls 
somewhere between the m1nus 
and plus values. 

Limiting Current 
and Dropping Voltage 

Let's begin our exploration of 
res1stor usage by seeing how a 
single resistor can both limit cur­
rent and drop voltage. 

In Figure 4A, we have an LED 
(light emitting diode) connected 
directly to a five-volt supply. 
Assume the LED has an internal 
resistance of 1 00 ohms. If the IC's 
output, pin 3, goes low, according 
to Ohm's law, 50 mA will flow 
through the LED (I= V/R; = 5/100; 
= 50 mA). Since the LED is rated 
at 2 volts and 20 mA, it will surely 
burn out. 

We need to add a resistor in 
series with the LED that will 
reduce current flow to 20 mA while 
dropping 3 volts (5V-2V = 3V). See 
Figure 48. Using Ohm's law, a 
150-ohm resistor will drop 3 volts 
and limit current through it to 20 
mA (A = V/1; = 3/0.020; = 150 
ohms). 

Fixed Resistors 
as Voltage Dividers 

In Figure 5A, we see a simple 
circuit consisting of a voltage source, 
a resistor, and a path for current 
flow. In this circuit, the 1 ,000-ohm 
resistor limits current to 12 mA. In 
pushing 12 mA through the resistor, 
the entire 12 volts from the source is 
used up. We say the resistor "needs" 
12 volts to push 12 mA through it. 

If we place two resistors in 
series, each resistor "demands" a 
share of the supply voltage in getting 
circuit current through. In the circuit 
of Figure 58, the two resistors add to 
equal 3,000 ohms of opposition to 
current flow. As a result, 4 mA flows 
everywhere in the circuit. But resis­
tor R2 "says" to resistor R1: "Since I 
have twice the resistance, to get 4 
mA through me, I need twice as 
much voltage as you do." Thus, 
resistor R2 gets (drops) 8 volts from 
the supply, resistor R1 gets the 
remaining 4 volts. 

We can find the voltage drop 
"demanded" by any resistor in a 
series circuit with the use of a simple 
formula: VAX = (RX/RT)VS, where 
VAX is the voltage drop across the 
selected resistor, AX is the value of 
that resistor, AT is the total resis­
tance of the circuit, and VS is the 
supply voltage. 

Since resistors in a series circuit 
divide the voltage, series resistor cir­
cuits form voltage dividers. Hence, 
we have a simple way of developing 
a lower voltage from a higher volt-
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have come down. 
Indeed, the total 
resistance is now · 
only 500 ohms. How 
can this be? How can 
adding resistors to a 
circuit actually reduce 
the total resistance? 

(<>) (b) +5V +-5V 
It's not difficult to 
understand if you 
remember that when 
you add resistors in 
parallel, you also add 
conductors in paral­
lel. Since conduc­
tance is inversely pro­
portional to resis­
tance, as the former 
goes up, the latter 
comes down. 

0 +12V 

R4 

C +8.4V 

+ 
R3 

12V 
B+3.1V 

R2 

A +1 .4V 

AI 

(c) 

Vin 

Figure 5 

age. 
In Figure 5C, we have such a 

voltage divider consisting of four 
resistors. Resistor R1 drops approx­
imately 1.4 volts (point A). Resistors 
R1 and R2 together drop approxi­
mately 3.1 volts (point B). Resistors 
R1, R2, and R3 together drop 

12V 

1 
RT = --------------

1 
----- + -----

R1 R2 

(c) 

-1 
51 

Figure 6 

(a l 

R5 

R1 

1k 

R2 

120k 

C1 
0.01uF 

approximately 8.4 volts (point C). All 
four resistors must drop the entire 
supply voltage, 12 volts (point D). 

Voltage dividers made up of two 
or more resistors in series are 
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There is a simple 
formula for finding the 
total resistance of a 
parallel network, see 
Figure 6C. Work out a 
few examples and 
you will see, the total 
resistance is always 
less than the smallest 
resistor. 

Resistors are often 
placed in parallel to 
reduce the total resis­
tance and increase 
current flow. As an 

(d) Figure 7 example, in Figure 60 
we have a simple 555 
clock operating as an 
astable multivibrator, 

spread throughout countless 
electronic circuits. Any time 
you see resistors in series, you know 
they are there to divide up voltage. 

In Figure 50, we see an exam­
ple of resistors working as voltage 
dividers in a flash analog-to-digital 
converter. Resistors R1 through R5 

R1 R2 

12V 1k ohm 2k ohm 

12mA 12mA 

(b) 

+9V 

R4 

8 4 
r R3 

IC 
3 

2 
555 

6 
5 

C2 0.01uF 

are connected in series across the 
five-volt source. Since each resistor 
is 1 K ohms, each resistor "demands" 
an equal share of the supply voltage 
in pushing current through it. Each 

(d) 

resistor, therefore, drops 1 volt. As 
we can see, the voltage drop at 
points A through D increases by 1 
volt as an additional resistor's volt­
age drop is added to the previous 
resistance. Thus, 1-, 2-, 3-, and 4-

volt references are 
established at the 
non-inverting input 
of comparators 1 
through 4. 

Fixed Resistors 
as Current 
Splitters 

When resistors are 
placed in parallel, 
total circuit current 
increases and splits 
as additional current 
paths are provided. 
This is because even 
though we are adding 

SPK more resistors, we 
are also adding more 
conductors. Resis­
tors, remember, are 
conductors, too. 

As shown in Figure 
6A, with only resistor 
R1 in the circuit, 12 
mA flows. When we 
place a second resis­
tor of equal value, 

(d) R2, in parallel with 
R1 (Figure 6B), it too 
allows 12 mA to flow 
through it. Thus, a 
total of 24 rnA is now 

flowing through the circuit. 
If, in Figure 68, the source volt­

age remained the same - 12 volts 
- and the current increased, the 
total resistance of the circuit must 

or oscillator. The output audio tone 
(frequency) is determined by the 
values of resistance and capaci­
tance making up the R/C circuit. 
The higher the resistance, the lower 
the tone; the lower the resistance, 
the higher the tone. 

With R1, R2, and C1 in the cir­
cuit, a 600 Hz signal appears on the 
output at pin 3. When switch S1 is 
closed, R5 is brought in parallel with 
R2. The total resistance of R2 and 
R5 in parallel is 95,590 ohms; less 
than R2 alone. Thus, when S1 is 
closed, the output signal increases. 
It is now 750 Hz. 

Using Variable Resistors 

A potentiometer can be config­
ured to either divide voltage or con­
trol current. In Figure 7A, a pot 
forms a simple variable voltage 
divider. Think of the pot as two 
resistors in series, Ra and Rb. As 
Ra increases when the arm is 
moved down, Rb decreases. 
Conversely, as Rb increases when 
the arm moves up, Ra decreases. 
Between the arm and the supply's 
negative terminal, voltage will vary 
from zero to 12 volts. 

A pot can also be used as a 
simple variable resistor, Figure 78. 
In such a configuration, only one 
outer terminal of the pot is used. 
Rotating the pot changes the resis­
tance between the outer terminal 
and the center terminal attached to 
the arm. Resistance varies from 
zero to the pot's maximum resis­
tance. A pot used in this way is 
called a rheostat. To understand the 
difference between the two, just 
remember: the former controls volt-



Figure 8 - Wheatstone Bridge 
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age, the latter controls current. 
There are numerous applica­

tions for the light-dependent pho­
toresistor. One such application is 
shown in Figure 7C. Here, the pho­
toresistor is used to determine 
when the street light should turn on 
or off. Diode D1, resistor R1, and 
capacitor C1 form a halfwave recti­
fier that supplies power to the coil of 
the control relay. Resistor R2 - a 
potentiometer - taps off an appro­
priate power supply voltage and 
delivers it to the relay coil. 

Now, an increase of light at the 
photoresistor results in a decrease 
in resistance. Thus, current is 
increased through the coil, the coil 
is energized, and the normally 
closed (NC} contacts are held open. 
The street lights are off. When dark­
ness falls, the resistance of the pho­
toresistor increases, the coil de­
energizes, and the NC contacts 
return to their original position. The 
lights go on. 

In Figure 7D, we see an inter­
esting use for the thermistor - a 
heat-dependent variable resistor. 
The thermistor forms a voltage 
divider with R1 to provide a fixed 
bias for the base of the transistor. 
As temperature increases with an 
increase in base bias current, the 
resistance of the thermistor 
decreases. With less resistance, 
the thermistor drops less voltage for 
the base, and the base bias 
decreases. With a properly 
designed circuit, the thermistor will 
change the base current to com­
pensate for changes in tempera­
ture. 

The Mighty 
Wheatstone Bridge 

No article on resistor usage 
would be complete without a dis­
cussion of the Wheatstone bridge, 
named after Charles Wheatstone, 
who invented it in 1850. Though it's 
been around for a century and a 

R3 

B 

R4 

half, this balanced bridge circuit is 
still widely used in a few critical 
applications. With the Wheatstone 
bridge, far more precise measure­
ments and control can be obtained 
than with a series or parallel con­
nection. 

In Figure 8, we have four resis­
tive elements arranged to form a 
bridge circuit. R1 is in series with 
R2, as is R3 in series with R4. Both 
series circuits are connected across 
the voltage source. 

If R1 is equal to R2, and R3 is 
equal to R4, then the voltage at 
point A equals the voltage at point 
B. In that case, no voltage differ­
ence exists between the two points, 
and no current flows through the 
load. We say the bridge is bal­
anced. 

Assume a sensing device (pho­
toresistor or thermistor) replaces 
R3, and is situated such that it can 
detect light or heat, respectively. 
Potentiometer R4 (connected as a 
rheostat) will be used to balance the 
bridge by making its resistance 
equal to that of R3. 

Any change in light or tempera­
ture will change the resistance of 
R3, and the bridge becomes unbal­
anced. With the bridge unbalanced, 
current flows through the load. 

If the load is a galvanometer, 
the circuit becomes an extremely 
sensitive light meter or thermome­
ter. If R3 is a photoresistor, the cir­
cuit can then measure minute 
changes in light. If a thermistor is 
used, the bridge measures very 
minute changes in temperature. 

The Wheatstone bridge repre­
sents another way to take advan­
tage of what resistors have to offer. 
Though the resistor is often seen as 
a lowly, passive component, it 
deserves more respect. Its longevi­
ty, alone, should give one pause to 
admire. By limiting current and 
dropping voltage, the resistor has 
made itself indispensable to almost 
every electronic circuit. NV 

ELECTRONIC TEST EQUIPMENT 
BOUGHT & SOLD 
AiHech 360011 . Frequency Syn .. 01·2GHz ... . ....... $1,000 HP 8559A/182T, Spectrum Analyzer, .01·21GHz .. . ... $3,000 
Anntsu ME645A, Microwave Radio Test Set .. .... .... $2,000 HP 8614A, Signal Gen . . 8-2.4GHz .................. $250 
Arbiter 1040A, Meter Calibrator, HP 8616A, Signal Gen. 1.8-4.5GHz AM/FM/Phase ... . .. $200 

ACIOC/Voltage/Current. . . ........ . ..... . . . .... $1,200 HP 8620C, Sweeper Mainframe .................... $400 
Argosystems AS210, Frequency Calibration System ... $3,500 HP 8621B, RF Draw, with 86350A, 8-12.4GHz, 8620C ... $400 
Astrosystems A 1202S/R-.01, Decade Syncro HP 86220A, RF Plug-1n, 1 Q-1300MHz ............. . .. $600 

Resolver Standard ........... . ........ . ....... $400 HP 862228, RF Plug-in, .01-2.4GHz ..... .. ........ $1,000 
Austron 2100, Loran C Timing Receiver .. .. .......... $600 HP 86222B, RF Plug-in, .01-2.4GHz, Opt. 02, 04 ...... $1 ,400 
Balco 911A, Frequency Response Analyzer (unused) .... $400 HP 86241 , RF Plug-in, 3.2-6.5GHz Opt.001 .. ......... $400 
Ballantine 1627A, Scope Calib., with/ace. heads . . . .... $1,000 HP 86241A, RF Plug-in, 3.2-6.5GHz ............... .. $400 
Boonton 1 02C, Signal Gen. AMIFM, .45-520MHz ....... $800 HP 86290B, RF Plug-in, 2-18GHz . . ... ............ $1,400 
Boonton 250A, RX Meter, Same as HP ............... $350 HP 86260A, RF Plug-in, 12.4-18GHz, for 8620 ....... .. $400 
Boonton 82AD, Modulation Meter, HP 86408, Signal Gen., .5-512MHz, Opt. 3 . . . . . . . . . $1,200 

10MHz-1.2GHz, HPIB ...... .. .............. .... $650 HP 8640B, Signal Gen., .5-1024MHz, Opt.1 , 2, 3 ..... $2,000 
Boonton 92B, RF MillivoH Meter, 1 OKHz-1 .2GHz .... . .. . $350 HP 8654A, Signal Gen. 1 0-520MHz AM/FM ........... $500 
Bruel & Kjaer 1612, Bandpass Filter ............... . . $250 HP 8660A, Synthesized Signal Gen .. Opt. 5,1 oo . ....... $650 
Bruel & Kjaer 2107, Frequency Analyzer ... ........... $200 HP 86601A, RF Plug-1n, 110MHz . ........ . . .. ...... $250 
Bruel & Kjaer 2305, Level Recorder .... .. ........... $250 HP 86602B, RF Plug-in, 1300MHz .................. $500 
Cushman CE24B, Frequency Selective VoHmeter ...... $1,000 HP 8683A, Signal Gen. 2.3-6.5GHz, Opt 1, 2 ...... ... $1,500 
DOC SR-400, Syncro Resolver Simulator ...... . .. .. .. $400 HP 8821A, Medium Gain Bank Amp ................. $150 
DR Thiedig MILLI-T02, Ohmmeter, Huntron HTR-1005-1S, Tracker ComponentTester, 

1 Milliohm-2 Terraohms .................. . ...... $400 Dual Channel ................................ $350 
Eaton 380K11, Synthesized Signal Gen. Mainframe .... $1,000 lthaco 393, Lock-in Amplifier .. . ......... . . . .... . ... $300 
EIP 371 , Source Locking Microwave Counter, .18GHz .. $1,500 Keithley 169, Digital MuHimeter ...... . . . .. .. . . .. . .. .. $80 
EIP 451/P1/P21P3, Microwave Pulse Counter, 18GHz .... $700 Krause Starke 5000, Sweeper, 500-1000MHz .......... $250 
ESI296, Auto LCR Meter . .. ...................... $800 Leeds & North 1091, Capacijor Decade, .001uF-1uF .. . . $150 
ESI DS1265, Dekastat, Decade Resistor. 0-120K ....... $100 Metcal STSS-001, Soldering System .. .. . . .......... $300 
Fluke 332B, DC Voltage Standard 0-1100VDC ......... $400 Micro-Tel SG800, Swept Signal Generator .1-18GHz . . . $2,000 
Fluke 3330B, DC Voltage, Current Calibrator . .. . . ...... $500 Narda 7000AI720217206, Microwave Multimeter, 
Fluke 335A, DC VoHage Standard, Q-1100VDC .. .. . ... . $800 .01-18GHz .. .. . .... ................ . .. .. . . . $1,000 
Fluke 5200A, Programmable AC Voltage Standard HPIB $1,600 Narda 792FF, AHenuator, 2-12.4GHz 0-20dB .. . ....... $100 
Ruke 5408, Thermal Transfer Standard . . . . . . . ..... $900 North All 540110, Resolver Synchro Bridge ............ $600 
Fluke 750A, Reference Divider .................. . .. $600 Panametrics Epoch 2002, Ultrasonic Flaw Del. . ....... $1,000 
Fluke 8010M, Digital Mul1imeter ... ................. . $70 Phillips 3211, Scope, 15MHz 2Ch ... . . . .. . ...... . ... $200 
Fluke BSOOA, Dig~al Multimeter 6.5 Digits, DC Only . . ... $250 Phillips PM3260, Scope Dual Trace Delayed Sweep ..... $250 
Fluke 8502A, Digital Multimeter, AC, DC, Ohms ........ $300 Phillips PM3267, Scope, 100MHz, Dual Trace .......... $400 
Ruke 8505A, Dig~al Multimeter, AC. DC, Ohms ....... . $400 Polarad 1105 E-L, Sig. Gen., 1020A Mod., .8-2.4GHz . . .. $300 
Ruke 8506A, Thermal RMS Multimeter HPIB ..... .. . . $1,200 Polarad 1207, Signal Source 3.8-8.2GHz ........... .. $200 
Ruke 8921A/03, True RMS VoHmeter ..... ... ........ $600 Polarad SPNH, Generator 20Hz 20KHz . . ....... .. . . . $450 
Fluke 901 OA, Micro-System Troubleshooter Opt. 001 ..... $450 Power Designs TW5005D, Dual Output, 0-SOV ... ...... $100 
Fluke ASS, Thermal Converter Set. 7 Pieces, Cables ... $1,800 Powertec 606000, Power Supply, 6 Outputs ........... $200 
Fluke Y8008, Touch Hiold Probe .... ... .. . .. . .. .... . . $40 PPM AS, Resistor Standard, 1-111 .11K, .1 Ohm Res .... $150 
General Radio 14820, Standard Inductor, 2 Henry ...... $200 Racal Dana 1992, Universal Counter, High Stab. HPIB ... $800 
General Radio 1538A, Strobobtic, Strobe Scope ........ $300 Racal Dana 9035/11A, Computer Counter, 
General Radio 1538-P4, High lntensey Flash Capacitor .. $100 Opt. 01 /06155, Unused . ...... . .................. $300 
General Radio 1650A, Impedance Bridge ... . .. . ...... $200 Racal Dana 9303, True RMS RF Level Meter ..... . .. . . $800 
Gould 4500, Digital Storage Scope ........... . .... . . $450 Racal Dana 9515, Universal Counter, HPIB, Opt.41 ..... $200 
Guildline 91521P4, Standard Cell, Double Oven ...... .. $300 Sencore TF30, Super Cricket Transistor Tester ......... $200 
Halcyon 520B3, Universal Test System ... ............ $300 Systron Donner 6243A, Counter 1.2GHz .1Hz Res ...... $200 
Hameg HM 208, Digital Storage Scope, Unused ... .... . $600 T.B.E.208, C, L Meter, 1fF-10uF, 1nH-10H .... ... ..... $300 
HP 105A, Quartz Frequency Standard . ........ .... .. $600 Tek 11302, Scope, Programmable. 500MHz .......... $2,000 
HP 105B, Quartz Frequency Standard .. ... .. .. ..... . $600 Tek 1502104, TOR Cable Tester, with Chart Recorder ... $1 ,495 
HP 1124A, 100MHz Active Divider Probe, Unused ... $100 Tek 1503, TOR Cable Tester 0·50,000 Ft. ........ . ... $1,295 
HP 11710B, Down Converter, Frequency Standard .. .... $200 Tek 178, Linear ICTest Fixture, For 577 . . . . ... . ...... $300 
HP 11971K, Waveguide Mixer, 18-26MHz .......... . .. $800 Tek 284, Pulse Generator ... ... ..... ... ........... $350 
HP 1200A, Scope, Dual Trace .1mV-20V . .. ..... ... ... $100 Tek 4041, Systems Controller for GPIB ............... $200 
HP 1415A, Time Domain Reflectometer Plug-in, 141T ... $200 Tek 464, Scope/100MHz Dual Trace, Storage ... ... .... $500 
HP 1725A/034, Scope, 275MHz Dual Trace, w/DMM ..... $600 Tek 465M, Scope, 100MHz, Dual Trace, Delayed Sw . .... $400 
HP 1745A, Scope, 100MHz Dual Trace, Delay Sw . .. . . .. $400 Tek 466, Scope, 100MHz Dual Trace, Storage .......... $600 
HP 1815A/1816A, TOR/Sampler, DC-4GHz .......... $400 Tek 466/DM44, Scope, 100MHz, Storage, DMM . . . . . . $650 
HP 3300A, Function Gen. with 3302A Phase Lock ..... . $150 Tek 475, Scope, 200M Hz, Dual Trace ................ $600 
HP 3320A, Frequency Synthesizer .................. $250 Tek 485, Scope, 350MHz Dual Trace .............. . . $800 
HP 3320B, Frequency Synthesizer ......... .. . . . .... $350 Tek 624, XY Mon~or .. .. ......................... $200 
HP 3325A, Synthesized Function Generator ...... . .. $2,000 Tek 7403N, Scope Mainframe, Rack Mount ..... . .... .. $200 
HP 3330B, Automatic Synthesizer ................... $400 Tek 7A29, 1GHz Vert. Amp, 7000 Series Mainframe ... . . $450 
HP 3400A, RMS Vanmeter 1mV·300V, 10Hz-10MHz ..... $150 Tek 7A29104, 1GHz Vert. Amp Variable Delay . ... .... .. $500 
HP 3455A, High Accuracy VoHmeter 6.5 Digit .. .. ...... $400 Tek 7B10, Delayed Time Base, 2ns-.2s/Div. 1GHz ...... . $300 
HP 3456A, Digital Voltmeter, 6.5 Digits ............... $700 Tek 7B85, 400MHz Delaying Time Base .........•... . $150 
HP 3570A, Network Analyzer ...... . ............... $500 Tek 7CTIN, Curve Tracer Plug-In .. . ................. $350 
HP 3575A, Phase Gain Meter, Opt.01 , Dual Displays .... $600 Tek 7L18f7603, Spectrum Anyz. 1.5-18GHz 
HP 3580A, Spectrum Anyz. , 5Hz-50KHz, 1Hz Res ..... $1,000 Dig. Storage ..... .... .... ... .............. . . $3,000 
HP 3581 C, Selecbve Level Meter .......... .. ....... $600 Tek 7S12, TOR/Sampler .............. . ......... . . $400 
HP 3586C, Selective Level Meter, 50 Ohm . .......... $1,000 Tek AM501 , Operational Amp Plug-In . ............. .. $150 
HP 394A, Attenuator, 1-2GHz, 200 Watts ............. $125 Tek AM503, Current Probe Amp .. .... .... . ......... $400 
HP 4270A, Automatic Capacitance Bridge ..... , ...... $800 Tek DC503, Universal Counter Timer TMSOO . . ....... .. $150 
HP 432A/478A, Power Mtr .. Cable, Mount, Tek DC503A, Universal Counter, 125MHz TMSOO .. ..... $200 

10MHz/10GHz .. ... . ...................• • ..... $300 Tek DC504, Countermmer TMSOO .................. $100 
HP 432B, Power Meter, Dig~l Display . . ...... • ...... $250 Tek DCSOBA, Counter, 1.3GHz Opt. 01 .... .. ... ...... $500 
HP 4800A, Vector Impedance Meter .... . .....•. .... . $600 Tek DM502, Multimeter TM500 Modular System ........ $100 
HP 4815A, Vector Impedance Meter ..... .. ...... . ... $900 Tek FG503, Function Generator, 1Hz-3MHz ......... .. $200 
HP 5004A, Signature Analyzer ......... ... . . .. ...... $100 Tek FG504, Function Generator, .001Hz-40MHz ........ $400 
HP 5005B, Programmable Signature MuUimeter .. . . . ... $400 Tek LA501W/WR501 , Logic Analyzer ......... . .... .. $150 
HP 53008, 5308A, 75MHz Timer Counter ... . ... ...... $200 Tek P6045, FET Active Probe ...................... $100 
HP 5328A, Universal Counter, SOOMHz, HPIB ......... $350 Tek P6201 , FET Probe, 900MHz .................... $200 
HP 5334A, 100MHz Universal Counter, HPIB . ... ..... $1,400 Tek P6202A, FET Probe Kit, SOOMHz, Unused ..... . ... $400 
HP 5340A, Frequency Counter, 18GHz .. . ..... . . ... $1 ,000 Tek P6452, Data Acquisition Probe ... ... .. . ... ..... . . $50 
HP 5341A, Counter, 10Hz-4.5GHz LEOs & HPIB .. ..... $700 Tek P6464, Pattern Generator Probe, New In Box ........ $50 
HP 5342A, Microwave Freq.Counter, 18GHz Tek P6465, Pattern Generator Probe, New in Box ........ $50 

Opt. 01 , 011 .. .. . ........... .... . . ........ .. $2,000 Tek PS501-1 , Power Supply Q-20V, TMSOO . . .. . ....... $150 
HP 54200A, Digital Storage Scope, Tek PS503A, Dual Tracking Power Supply, TMSOO ....... $200 

Dual Trace, 200/MG/S ........... .. . . . . .... .... $1,000 Tek S3, Sampling Head ............ ... ... . .. . .. .. $100 
HP 542010, Digitizing Scope, 300MHz ...... .... ... $1,800 Tek S5, Sampling Head .......... ..... . .......... $100 
HP 6177C, DC Current Source Q-SOV, 0-SOOmA ...... .. $300 Tek S53, Trigger Recognizer Head ...... . . . . ... .. . .. $350 
HP 7015B, XY Recorder ......................... . $200 Tek SG502, Sig. Gen. 5Hz-50KHz TMSOO Sys .......... $200 
HP 745A, AC Calibrator .1mV-110V 10Hz-110KHz .... .. $350 Tel< SG503, Sig.Gen.250KHz-250MHz ............... $600 
HP 7790, Directional Coupler, 1.7-12.4 GHz .... . . ..... $200 Tek TG501, Time Mark Generator . .... .............. $400 
HP 8018A, Serial Data Generator . . . . ............... $300 Tek TM503, Mainframe 3 Slot, TMSOO .. ... . ... .. ..... $100 
HP 8165A, Programmable Signal Source, Tek TR501, Tracking Generator, 1.2GHz for 7L 12 ....... $800 

.0001-SOMHz . ........................... ... $2,000 TekTR502, Tracking Gen., .1-1800MHz 
HP 84108, Network Analyzer . ... . .......... ... .. .. $200 for 7L 12, 76L 13 ......... ...... . .... . ........ $1 ,000 
HP 8412A, Phase Magnfude Display .. . . .. .... ...... $200 Tek TR503, Tracking Gen. 1-1800MHz for 492, 4, 6 .... $1,000 
HP 8443A, Tracking Gen., 100K-110MHz LED Display ... $400 Vu·Data 5110, Semiconductor Tester, In/out Circuit .... .. $250 
HP 8444A/059, Tracking Generator .. ... ........... $1,200 Wavetek 1002, Sweep!Sig. Gen. Q-500MHz 
HP 8445B, Spectrum Anyz., Automatic Pre-Selector .. . .. $400 with Markers ...................... ..... . ..... $350 
HP 85538, Spectrum Anyz., RF Plug-in, 1KC-110MHz .. . $200 Wavetek 114, Sweep/Trigger VCG .................. $100 
HP 8553B/8552B, Spect. Anyz. 141T System, Wavetek 144, HF Sweep Gen . . OOOSHz/1 OMHz ......... $200 

1 KC-11 OM Hz .... .. .. ... .... .............. .. $1,000 Wavetek 145, 20MHz Pulse/Function Generator ........ $300 
HP 8554L/8552B, Spect.Anyz. 141T System, Wavetek 154, Programmable Waveform Gen. 

100KHz-1.2GHz .... .. .. . ................ .... $1,400 .001Hz-10MHz . ............. .. .. ... ... ....... $350 
HP 8555A/8552B. Spec!. Anyz., 141T System, Wavetek 2002A, Signal Gen. Sweeper, 1-2500MHz .... $1,600 

.01 -18GHz ..... .. ... . ....... . .... .. .... ... . $1,600 Wavetek 452, Filter, Dual Hillo, 1Hz-10KHz . .... . . .... $450 
HP 8556A. Plug-In, Spectrum Analyzer, 20Hz-300KHz ... $400 Wavetek 7530A, FFT Spectrum Analyzer Q-100KHz .... $1,000 
HP 8557A/180TR, Spectrum Analyzer, .01-350MHz ... . $1,000 Wavetek 859, Programmable Waveform Gen .. .... .... $1,000 
HP 8558B/182T, Spectrum Analyzer, .1-1500MHz ..... $2,000 Wavetek 907, 7-11GHz Signal Generator ............. $650 

PHELPS INSTRUMENTS 
2631 Hillside Ave., Norco, CA 91760 • 909-279-7347 
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I TEST EQUIPMENT cont. 

MICRODYNE 1110 series telemetry 
receivers all bands. FM and PM demodula­
tors, spectrum display units, IF filters. 805-
934-2058. 

WANTED: RADIO service monitors. We buy 
IFR, Marconi, Cushman, Wavetek, Motorola. 
We pay within 24 hours via Fedex. Also look­
ing for HP, Tektronix, General Test 
Equipment. Call Paul at 408-929-2244 or fax 
your list to 408-929-0962. Call me last for 
best cash price or we both lose money. 

FUNCTION GENERATORS, TEK FG501 
2Hz to 2M Hz $195, TEK FG502 1KHz to 
11MHz $295, HP 3311A 0.1Hz to 11MHz 
$195. 3G-day warranty & manual. Calibration 
available. MasterCard & Visa accepted. 
CALL 1-800-435-1516, FAX908-280-Q111. 

ILL 
ELl 
c 0 R 

"HI-8" VIDEO 
CASSEITE D) 

ATTENTION CAMCORDER USERS! 

SONY Hi-8 
Top quality, metal 
particle 120 minute 
video cassettes. Used 
for a short time, then 
bulk-erased. Each 
cassette has its own 
plastic storage box. 
Satisfaction 
Guaranteed. CAT# VCU-8 

110 for $28.00 • 100 for $250.00 I 
RANGE 20 METERS (65.6 FEET) 

INDOOR/OUTDOOR 
PHOTOELECTRIC 

SWITCH 

SICK Optex # WSIWE260-M230 
Invisible infrared beam 
and switch is useful 
for a variety of 
security, safety 
and sensing appli­
cations such as 
perimeter alarms, 
electric gate or 
garage door con­
trols or conveyor line sensing. Modulated beam 
covers a 20 meter distance even with poor visi­
bility. IP-66 enclosure rating makes it dust proof 
and splash resistant, suitable for most outdoor 
conditions. Light/dark switching selector. 
Sensitivity adjustment control. LED power and 
sense indicators. Two position cable entry 
gland (90 deg. apart) accepts 1/2" threaded 
conduit and a variety of wire sizes. Glass fiber­
reinforced plastic housings are 3.05" x 2.5' x 
1 ". Supply voltage: 22-240 Vac. Solid State 
Output: 0.5 amp (must have load to operate). 
Includes mounting brackets and hardware. 
ULand CSA listed. NEW 3500 
CAT # PES-4 LOWER $ each 

PRICE! 

TEKTRONIX 7S12, $345, 7S11 $125; 
7A15AN $65, 7A24 $125; 7A26 $53; 7A42 
$250; 7B50 $90 ea.; 7B53A, $110; 7B70 $70; 
7B71 $75; 7B80 $100; 7D14 $115, 7D15 
$200. 7T11 $150. BRIGHT EXCELLENT con­
dition scopes 465 w/manual $295, 466 $485, 
all excellent. 7D20 digitizer excellent $350; 
AM-501 $155; DC-504 $85; DM-505 $100. 
DC-501 opt. 1 $115; 1101A FET power sup­
ply $150. Psitech Plus 707-745-4804. 

TEKTRONIX TG-501 time mark generators 
$590. Tek 1230A logic analyzers $690. Pods 
available. All like new. Others. SYNERGET­
ICS SURPLUS, Box 809, Thatcher ; AZ 
85552. 520-428-4073. VISA/MG. 

FREQUENCY STANDARD, 1MHz output. 
Crystal, oven, oscillator from HP 5245L 
counter. 3 x 10" per 24 hrs. $39 + S/H. Ed 
Matsuda, 619-479-0225. 

TEK 475A with DM44 oscilloscope $525; HP 
3580A 5Hz to 50KHz spectrum analyzer 
$695; HP 141T spectrum analyzer with 
8552B and 8553B $850; ISA, PO Box 6955, 
Laguna Niguel, CA 92607. 714-488-0010 Fax 
714-488-0299. 

SCOPE THIS OUT. Digalog Tech. has clean 
tested burned-in Tektronix scopes available, 
7904 mainframes $500; 7633 $425. Many 
plug-ins available. Call 1-800-344-2564, Fax 
818-579-7045. 

HP 4943A transmission impainment measure­
ment set, excellent condition, $500. HP 
1645A data error analyzer, $495. Fluke 
8010M multimeter, $90. Tek 7A26, unused 
and in original box w/manual, $300. 
TerraCom TCM-DPSR power supply, $300. 
Guaranteed . Call Pat, Alaska-Omega 
Electronics, 907-474-8958. 

QUALITY 
PARTS 

Magtek# 21 045002 

FAST 
SHIPPING 

Credit card or ID card magnetic strip 
reader consists of break-resistant plas-tic card guide with decoder pc board ,._ ______________ _.11 

and head. Head is mounted on spring 
steel strip which keeps it pressed 
against the card surface. Terminated 

with a socket connector at the end of 5 
color-coded leads. 
3.57" X 0.9" X0.95" $500 
CAT# MCR-2 each 

I FLASH ASSEMBLY I 
Contains the circuitry from a camera 

including the flash 
assembly. We 

• have no hook­
up information, 

but we're sure that 
the 410 uf, 300 volt 

photo-flash capacitor, flash tube and trigger trans-
former are worth the price. 4.5" X 2.7" X 0.8" h. 

$200 CAT# FSH-4 
each I 10 for $15.00 I 

~ 
I ULTRA-BRIGHT LED I 

Rohm # SLA-580MT-E49 T-1 3/4 
GREEN, water clear in off state. 500+ mcd 

@ 2.1 v, 16ma. 2 f $1 00 
CAT# LED-33 Or -

11 00 for $40.00 • 1 000 for $300.00 I 
IFAXJMODEM LINE PROTECTORI 

Ora Electronics # MP700 
Protects against data 
interruptions and 
eavesdropping of lJ ~~ 
private conversations ~ 
when fax machine, 
modem or phone shares a line with other simi­
lar devices. Easy to install. Plugs in line 
between wall jack and telephone line. Requires 
one for each instrument sharing the same line. 

300 per package CAT # 
$ - of 3 devices MP-700 

These incredible minia­
ture solid state heat 
pumps raise or lower tem­
perature in a small area almost 
instantly. Utilizing the Peltier effect these 
modules perform the same cooling or heating 
functions as freon based refrigerators but they 
do it with no moving parts, and are very reliable. 
Current applied to the device will produce heat 
on one side and cold on the other side, up to 
68° c difference between the two sides. 
Modules can be mounted in parallel to increase 
the heat transfer effect or can be stacked to 
achieve high differential temperatures. 127 ther­
mocouples per device. Operates on 3-12 Vdc. 
Requires a heatsink to prevent overheating. 

Two sizes available. 

1.18" (30 mm) square 

X 0 .15" (3.8 mm) thick. 

1700 CAT# PJT-1 

$ each 5 for $75.00 

1.57" (40 mm) square 
X 0 .15" (3.8 mm) thick. 

2600 CAT# PJT-2 
$. each 5for$110.00 

Quantity Pricing Available! 

SPECIAL SALE! 
METAL OXIDE VARISTOR 

Harris I GE # V130LA20B or equivalent ~ 
130 Vac nom. 70 Joules . 
Peak pulse current: 6,500 amps. 

$1 OO CAT# MOV-130-20 

each I 1 00 for $75.00 I 

ORDER TOLL FREE 1-800-826-5432 
MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 
P.O. BOX 567 

VAN NUYS, CA 91408-0567 

FAX (818) 781-2653 • INFO (818) 904-0524 

http://www.allcorp.com/ 
E-MAIL allcorp@allcorp.com 

NO MINIMUM ORDER • All Orders Can Be Charged to Visa, Mastercard, American Express or Discover • Checks and Money Orders Accepted by Mail • Orders 
Delivered in the State of California must include California State Sales Tax • NO C.O.D • Shipping and Handling $5.00 for the 48 Continental Umted States - ALL 
OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping • Quantities Limited • Prices Subject to change without notice. 
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HEWLETT PACKARD MD.11713A, 8497K, 
8494H, 355C, 355D, G382A HP 86632B 

- AM/FM Modulator section . Hughes MD. 
1277H TWTA 8.0-12.4 GHz. At 20 watts 
Singer microwave amplifier MD. 563A 7-12.4 
GHz, 1 watt. Krohn-Hite MD. DCA-10 wide 
band amplifier 10 watt DC FIP MD. 575 
source locking microwave counter opt. 04. 
Austron Inc. 2100F Lorian-C frequency moni­
tor. Nicolet analytical instruments MD. 60 SX 
FTIR spectrometer. Tex. 545 & 575 oscillo­
scope. And many new CRT tubes see these 
items at (http://www.allequipment.com). Also 
aircraft/construction/industrial equipment. 
Check it out! 517-876-6666 Michigan. 

SIGNAL GENERATORS/OSCILLATORS HP 
8656A/001 1OOKHz to 990MHz synthesized 
signal generator $2,995, HP 8640B 512MHz 
signal generator $1,795, HP 8640B/001/002 
1024MHz signal generator $2,795, HP 8683B 
2.3 to 6.5GHz signal generator $1 ,550, HP 
8620C sweeper mainframe $395, HP 86290C 
2 to 18.6GHz RF plug-in $2,395, HP 86222B 
0.01 to 2.4GHz RF plug-in $1,795, HP 204C 
5Hz to 1.2MHz audio oscillator $125, HP 
651B 10Hz to 10MHz test oscillator $125, HP 
654A 10Hz to 10MHz test oscillator $175, HP 
86602A 1200MHz RF plug-in $895, HP 
4204A 1OHz to 1 MHz digital oscillator $150, 
GIGATRONICS 900/0 .5-12 50MHz to 
12.4GHz synthesized signal generator 
$2 ,995, WAVETEK 1062A 400MHz sweep 
generator $595, WAVETEK 952 1 to 4GHz 
microwave source $995. 30-day warranty & 
manual. Calibration available. MasterCard & 
Visa accepted. CALL 1-800-435-1516, FAX 
908-28Q-0111. 

50MHz 24 CHANNEL LOGIC ANALYZER 
Only $199! VGA graphics PC based inter­
face, with RS232 link, programmable trigger, 
expandable to 192 channels up to 96K bytes 
RAM, fully assembled and tested, ONE 
YEAR WARRANTY. Get this powerful new 
tool at this incredibly low price! We accept 
MasterCard, Visa, and COD. ProBoard 
Circuits: 409-762-5436. 100 Market Street, 
Unit 16, Galveston, TX 77550. 

ATTN: MOTOROLA LD-MIXED, HD-11 CELL 
SITES: 20 Motorola R2600C CBS cell site 
service monitors with site interface hardware, 
accessories and software in like new condi­
tion. Automatic Motorola cell site testing 
$19,900/ea. R1192A rubidium standards for 
R2600 $6,200/ea. Trade-ins welcome! 716-
661-9964 or fax 716-763-0371 . 

WANTED: MEASURING & Test equipment, 
microwave components, RF connectors, etc. 
Top price paid! Write or FAX you list to: 
Steigerwald GmbH, Ungererstrasse 180, D-
80805 Munich, Germany. FAX 011-49-89-
3615899. · 

TEKTRONIX 7000 SERIES, Plug-ins: 
7CT1 N curve tracer $395. 7D20 digital stor­
age $750. 7853A 100MHz time base $190. 
7885, 7880 400MHz time bases $195, $165. 
7892A 500MHz time base $295. 7815,7810 
1000MHz time bases $550, $475. 7L13 spec­
trum analyzer, 1KHz-1800MHz, 30Hz RBW 
$1,750. 7L5/L3 spectrum analyzer, 20Hz-
5MHz, 10Hz RBW $1 ,400; with tracking gen­
erator $1,900. 7S12, 5-6, S-52 time domain 
reflectometer, displays distance to .1" per 
division $1,500. 7S14 1GHz sampler $675. 
Mainframes: 7633 100MHz storage $435. 
7904 or R7903 500MHz $435. Excellent con­
dition! Other plug-ins, mainframes, package 
discounts available. All with warranty. Pepper 
Systems, 214-353-0257. 

NEW EFRATOM 10MHz miniature FRS 
rubidium oscillators made in 1995, sealed 
boxes , $1100 . Made in 1994, unboxed, 
unused, $800. 718-336-2015. 

WAYNE KERR 4250 auto LCR bridge, 4 test 
freq . 100/120 Hz, 1KHz, 1OKHz, 1OOKHz 
$900. 508-251-3855. 

VIDEO TEST equipment : Tektronix 528 
wavefonm monitor $500; Tektronix 529 wave­
form monitor $250 ; Tektronix 520A vec­
torscope $600. Ask for Will . 713-524-8823. 



FREQUENCY COUNTERS HP 5342A 1OHz 
to 18GHz microwave counter $2,495, HP 
5328N030 512MHz universal counter $495, 
HP 5328A 100MHz universal counter $295, 
HP 5316A 100MHz universal counter $495, 
HP 5315B 100MHz universal counter $495, 
HP 5314A 100MHz universal counter $295, 
HP 5340A 18GHz microwave counter $1,495, 
HP 5359A high resolution time synthesizer 
$1,995, SYSTRON DONNER 6351A 100MHz 
universal counter $395, SYSTRON DONNER 
6054C 18GHz microwave counter $1 ,495, 
FLUKE 1910A 125MHz multifunction counter 
$275, FLUKE 1900A 80MHz multifunction 
counter $195, Fluke 7260A DC to 125MHz 
universal counter/timer $650, RACAL-DANA 
9916 520MHz universal counter $375, HP 
5255A 3GHz to 12.4GHz Frequency convert­
er plug-in $175, HP 5257A 50MHz to 18GHz 
transfer oscillator plug-in $100. 30-day war­
ranty & manual, calibration available. 
MasterCard & Visa accepted. CALL 1-800-
435-1516, FAX 908-280.0111. 

STEREO MICROSCOPES. New price $325. 
For surface mount work at 10X and inspec­
tion at 30X. Top and bottom illumination. 2 
year warranty . Use stereos $250 & up. 
Student microscopes $150. Eyepieces and 
objectives available. Seabird Technical, Box 
2438, Menlo Park, CA 94026. Phone 415-
367-8320, Fax 415-365-5845 Visa/MC. 

OSCILLOSCOPE TEK 7854 W/KEYBOARD 
400MHz digitizing scope mainframe $1,495, 
TEK 7904 400MHz scope mainframe $775, 
TEK 7704A 250MHz scope mainframe $395, 
TEK 7623A 1 OOMHz storage scope main­
frame $595, TEK 7A18 75MHz dual channel 
amplifier $100, TEK 7A26 200MHz dual 
channel amplifier $150, TEK 7A19 600MHz 
amplifier $175, TEK 7A42 350MHz 4-channel 
logic triggered amplifier $775, TEK 7B92A 
500MHz time base $295, TEK 7B10 1GHz 
delayed time base $295, TEK 7B53A 
100MHz time base $150, TEK 7A13 differen­
tial comparator/amplifier $175, TEK 7D15 
225MHz counter/timer $150. WE HAVE 
OVER 500 7000 SERIES MAINFRAMES 
AND PLUG-INS IN STOCK. IF YOU DON'T 
SEE IT LISTED IN THIS AD, CALL FOR 
PRICES AND AVAILABILITY . WE ALSO 
OFFER PACKAGE PRICES ON COMPLETE 
SYSTEMS. 30-DAY WARRANTY & MANU­
ALS. MasterCard & Visa accepted. CALL 1-
800-435-1516, FAX 908-280-0111. 

HP 4815A Z-METERS: Sandford Associates, 
your international source for total Z-Meter 
restoration. Former HP 4815A tech/supv., 
with factory expertise, parts, and tooling. 
Warranties repairs to HP/QA specs. Many 
probe accessories available. Tel/write: 
Sandford Associates, 110 Highview Terr. , 
Hackettstown, NJ 07840. 908-852-7989. 

SPECTRUM ANAL,YZERS TEK 7L12/7603 
100KHz to 1800MHz spectrum analyzer 
$1,995, HP 3582A 0.02Hz to 25.5KHz dual 
channel dynamic signal analyzer $2,495, HP 
3580A 5Hz to 50KHz portable spectrum ana­
lyzer $1,495, HP 8569A 10MHz to 22GHz 
digital storage microwave spectrum analyzer 
$6,950, HP 8569B 10MHz to 22GHz digital 
storage microwave spectrum analyzer 
$8,995, HP 141T/8552B/ 8555A 10MHz to 
18GHz spectrum analyzer $2,195, MANY 
OTHER 141 SERIES MAINFRAMES, IF & 
RF PLUG-INS IN STOCK, 30-day warranty 
& manual. Calibration available. MasterCard 
& Visa accepted. CALL 1-800-435-1516, 
FAX 908-280-D111. 

TEST EQUIPMENT SALE: Fluke 5200A AC 
calibrator, $2,500; HP 745A AC calibrator, 
$500; HP 746A amplifier, $500; Fluke 5205A 
cal. amp, $900; HP 4944 TIMS, $500; HP 
1741A 100MHz storage scope, $500; HP 
809C, 816A, 447B, $200; HP 809C, P810B, 
447, $250; HP 8405A vector voltmeter, $550; 
HP 4800A, $500 ; HP 3320B , $400; HP 
3330B, $550; HP 618C, $300; HP 626A, 
$250; Wavetek 157 programmable function 
gen., $400. A-COMM Electronics, 7198 S. 
Quince Street, Englewood, CO 80112. 303-
290-8012. 

GREAT DEALS! Check out Metric's "Current 
Specials" at http://www.metricsales .com 
Offers not found elsewhere. While supplies 
last! 

SUMMER SALE. HP 6920B meter calibrator 
$245; EIP 331 autohet 18GHz counter, $365 
Hewlett Packard 3455A 6.5 digit multimeter 
$365. HP 86242D 5 .9-9.0 GHz RF insert 
$385; 86260A 12.4-18 GHz, $425; 8614A .8-
2.4 GHz $200. 8616A w/manual 1.8-4.5 GHz 
signal generator excellent $175. HP 59307A 
VHF switch $150; 59401A as new bus sys­
tem analyzer $160. 8556A $375. Psltech 
Plus 707-745-4804. 

LOGI METRICS signal generators. 11 to 
80MHz, freq . counter, metered. $400. 405-
447-5689,405-360-6817. 

Stilling from -*11, you CM 
build a _.,.... oamputw apo 
•-· Elenoo'a Mlcro-Mul.,. 
--you to-the ---ln--m-DfY In a 28UIE'PAOM. 
-youal-lnpuland 
output porta and computer 
tlmara. Build your own k~ 
andiMnMwto-..k~ 
and dlapllly. No pNIIIoua oam­
puter knowledge raqul..r. 
Simple, MaY-Io-undaraland 
lnolruCIIon ....,_ you to -
In machine '-'11""11•· Upon 
oomploiiOn of IIIII _..., you 
_. be ~ In oamputar 
-.ology. ~ - 1211 
page - m......-1, lnolruo­
liaiWand--. 

FOR SALE: Tektronix SOOMHz scope 7904A, 
2 ea. 7A24, 2 ea. 7B85, 7001, DF2, K2131ab 
scope cart, manuals, all like new, $1,350. 
Prefer cash and pickup. S.T. Carter II, PO 
Box 033177, Indialantic, FL 32903-0177. 
407-727-3015. 

WANTED: GENERAL Radio Company type 
1806-A portable electronic voltmeter. Ross 
Wollrab, 229 N. Oakcrest Avenue , Decatur, 
IL 62522-1810. 217-428-7385. 

KROHN-HITE, 3202 tunable filters, $290. 
3550 multifunction filter $225. Both as new. 
WAVETEK 859 opt. 01 . Programmable pulse 
generator $945; 148 AM/FM/PM generator 
$300. 180 sweep function generator $200; 
110 function generator $100. Psitech Plus 
707-7 45-4804. 

Amateur Radio Receiver Kit 

FM Receiver lOt .,d 
training cou,..., 
Ideal for beglnnera. 
Easy to build and 
learn about III1\IDW 
radio. 

• 

Model AR·2NeK 

~ ::::;J~ :: 
~ r 

e • \ /'T~' ', . .. " 
, ' 

• Covers both 2 meter (144-148MHz) and 8 meter 
(50.64MHz) FM. 

• 0uaJ conwrtlon 1Uperhetwodyn8 
• Loud IP88ker output 
• Squelch Control 
• lm.mal f1V tlliiNry 
• lncludee all pcta, -· IIChematlca, ~ 

and tnllnlng manual. 

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

TEK 5000 and 5100 series plug-ins from $35. 
Call/fax for list. Ridge Equipment, PO Box 84, 
Mt. Airy, MD 21771, 301-831-7671 . 

HP 86408/323 500KHz to 512MHz signal 
generator $375; HP 8443A tracking genera­
tor/counter $300; HP 3455A $200; ISA, PO 
Box 6955, Laguna Niguel, CA 92607. 714-
488-0010 Fax 714-488-0299. 

Stereo Cassette Player Kit 
Model TR·11K 

$15.95 

All the tools 
you'll need to 

build these kits. 
25 tools con­

£-_ _, tained in a 

TK-1000 

AM/FM Rlldlo Kit end hlnlng Course heavy-duty car­
rying case. 

14 Tr8nllaton end I DlodH 
Tl"linlng COUIM of 52 pages 18 divided Into lllluolw; Audio Af1111itler, 
AM DeelctDr, AM IF, AM Amplifier, AM Mixer & Olcllllilor, FM DeelctDr, 
111 FM IF, FM RF Stage~. ·~· ,__of lt8nCMnl ~--. 
AM (~!tude modulation) Md FM (frequency rnocluiiUd) brOIICI­
CIIIIt frequenciM. (PC boW 11 5/8" X 6 1/41 

AM ~Redlo Kit end hlnlng CourM $19 95 
7 Tnlnllatora and 1 Diode • 

M·2665K M·1005K 
Deluxe Full Function 
Dlgltel Multlmeter Kit 

Extra large 1 1/4" x 2 
1/2" LCD display area, 
3 1/2 digit display, 34 
ranges (cap., trans. 
teat, diode test). 

Dlglbll Multlrneter Kit 

$54.95 
Sound Activated lwltcll 
CJ.p and the llghl oorMa on, 
clap -.gain and oil • QOM-

$8~~ •I a #,' ..... 
K·31 

Hold Button Strobe Light 
Incoming and outgo- Producee a bright IIIah via 
~ on hold at the pr-. ·- llah tube. The laahlng 

;.';':"~ -·-;e K·12A .. 
$8.50 " $8.95 

Low cost, 3 1/2 digit 
LCD, 18 range~, tran­
elator teet, diode 
teet, CMII'Iolld protec­
tion and pocket llze. 

$19.95 
Temperature Adlpler Kit 
lllodeiK..a 

--~-fun-to-buld kl 
con- any 
2VDC rMge 
multlmeter 
Into • temper· 
..,. probe. 

1.15 

0.11V ,.., ....., 
A low-collwyto._ volblge 
to electronlo ..... 110. 

~ .. ~ 
$14.95 ... 

$39.95 

FG-500K F0-30K 

~ 

Ia at•= llalhalclaeala 

~~. 
$1.91 

Fiber Optics 'ftlchiiOiogy 
wllll training course 

LMm the baalc:a ot fiber OPIIca data co~ 
munlcallona while you bulld trlitl exciting 
kit eom. complete with aH necesury 

componenla. $19.95 
...,._LIM AnalyDr lOt Tel•pholle Kit ...... ,.,.... IIIMiaiPJ.Z231C 

Build IIIII high- -'liN 
piMIIc ....-. ~ "-Y on,_..._ __ 

..... proudly -of! your-
with the lnlnapllrenl .,._ 

-· Complet8-
.. ...,.. __ 
.... Neonlompa 
IIMh ....... 

FM lllc the phone 
1lwllmll your volol rtnga. 
on My FM nldlo. 
Range up to 
10011. c.. 
Incl . 

K-30 

Excellence in Service C&S SaleS InC. ~ 2 year warranty on all parts 
UPS Shipping 48 States 5°o 150 w. Carpenter Avenue and free technical support 
IL Res. add 8°o Sales Tax Wheelmg. IL 60090 on purchases. 
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King of Comhos 
Panasonic TCPC17SDG2 
~) Volume Control 

~ Sleep Timer 

9:W; Last Channel Recall 
\1/ • 

:;~- Favorite Channel Memory 

8 Parental Lockout 
STD.-..MRC 

\I STD/HRC/IRC Switchable 
IRC 

2 - 3 Channel 2/3 Switchable 

~Infrared Remote Control 

07 Combo 

9jV Last Channel Recall 
,,/ :;v- Favorite Channel Memory 

STD --tfRC 

\I STD/HRC/IRC Switchable 
IRC 

~Infrared Remote Control 

SSA-TV86 

9:Ws" Last Channel Recall 

~ Parental Lockout 
STD --tfRC • 

\I STD/HRC Sw1tchable 
lAC 

~Infrared Remote Control 

Manual Fine Tuning 

----

ModeiSP+ $239 
A 100% replacement for all Pioneer, all Scientific Atlanta (except 
baseband), Oak, Hamlin, and Eagle Systems 

ModeiT 
Perfect for all TOC xx03/07/08 systems including wireless 

Model Z 
The one for all Zenith and Zenith/Oak systems. 

$239 

$239 

Timeless Products TPISSOPC w/G7 $139 
Timeless Products TPISSOPC with all new G7 Tri-Mode decoder 
installed. This brand new one piece system is a real crowd pleaser. 
Easy to install and operate. 

SSA-TV86 
This updated SSA-TV86 replaces all SA8500-8580 and 
PIO 5xxx-61xx . 

$149 

SSSS$$$$$ 
$SCOD SS 
$$$$$$$$$ • 

1-800-338-0400 
6325-9 FALLS OF THE NEUSE ROAD, RALEIGH , NC 27615 

Magazine 



Decoders 
QTY 
10 

STEALTH 1 000-P $49 
5 x 4 Plastic Case w!Toggle 

TNT $45 
6 x 9 Metal Case wfToggle 

TVT-3G $42 
6 x 9 Metal Case 

MINI-TVT $42 
3 x 6 Metal Case 

GOLD $42 
3 x 6 Plastic Case 

APOLLO-J $49 
3 x 6 Metal Case 
Replaces Purple & SIP 

FTB-3 $43 
6 x 9 Metal Case 

G7 $39 
4 x 4 Board Only 

Converters 
Stargate Elite 

QTY QTY 
10 20 

$59 $55 
9
2* Last Channel Recall 

-'>t- Favorite Channel Memory 

~ Parental Lockout 

• \ Inc STDIHRC Switchable ,. 
~ Infrared Remote 

Stargate 550XL $99 $89 
~) Volume Control 

~ Sleep Timer 

~ Last Channel Recall 
23 ·~ 

-'>~- Favorite Channel Memory 
c 

\ I STD/HRC Switchable 
ORC 

2- a Channel 213 Switchable 

~Infrared Remote Control 

Panasonic 
TZPC1453G2 $79 $69 

' Sleep Timer 

~7 Last Channel Recall 
23 

-'>t- Favorite Channel Memory 

@ Parental Lockout 

sr'\ jr STD/HRC Switchable 
IRC 

l"""--
"'"¥ Infrared Remote Control 

1 . COURTEOUS AND 
PROFESSIONAL SERVICE. 

2 . QUALITY PRODUCTS . 

3 . LOW PRICES. 

4 . PROMPT DELIVERY . 

5 . SATISFACTION GUARANTEED 
OR YOUR MONEY BACK! 

QTY 
20 

$45 

$42 

$39 

$39 

$39 

$45 

$39 

$35 

PI0-6300 
6 x 9 Metal Case w/Toggle 

PIO+ITNT 
6 x 9 Metal Case wfToggle 

PIO RED 
3 x 6 Metal Case 
Replaces Green & Apollo-P 

STEALTH 80-P 
5 x 4 Plastic Case wfToggle 

M-80 
6 x. 9 Metal Case w!Toggle 

S-BLUE 

TPI550 
~ Last Channel Recall 

I • C - - Favonte hannel Memory 

Parental Lockout 

~Infrared Remote Control 

Centurion 
\ Sleep Timer 

~7 Last Channel Recall 

-'>~- Favorite Channel Memory 
HRC 

\ I STDIHRC Switchable 
""' l:if:T Infrared Remote Control 

1 00 Channel Capability 

Fine Tuning 

Millennium3 
~ Sleep Timer 

9
2
* Last Channel Recall 

-'>~- Favorite Channel Memory 

~ Parental Lockout 

\ I c STD/HRC Switchable 
IRC 

~Infrared Remote Control 

1 00 Channel Capability 

QTY 
10 

$60 

QTV 
10 

$69 

$69 

$69 

$55 

$65 

$65 

QTV 
20 

$57 

$65 $61 

$69 $59 

QTV 
20 

$59 

$59 

$59 

$49 

$59 

$59 

Build your own one piece combo unit. This converter 
is perfect for installing a descrambler into. No 
soldering required, all cable included. 

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. 

MON-FRI 1 0-7 EST 
SAT 10-3 EST 

FAX 1 -800-854-7 1 1 8 

Nuts& 



OSCILLOSCOPES & ACCESSORIES 

T0100MHz 
TEK 7A18A 75 MHz DuaiTrace Amplifier .... ............... .. ......................... $125.00 
TEK 7A22 1 MHz High CMRR Differential Amplifier ............................. . $300.00 
TEK 7B53A 100 MHz OuaiTime Base ............ ....................................... $175.00 
TEK SC502 15 MHz OuaiTrace Oscilloscope, TM500 series ........ ........ . $375.00 

ABOVE100MHz 
TEK475 200 MHz OuaiTrace Oscilloscope ........... ................................ $850.00 
TEK485 350 MHzDual Channel OsciRoscope ......... ............ ...... ....... $1,100.00 
TEK71041 GHzOscilloscope, ........................................ .. ........... .... .. $5,000.00 

wilh7A29, 7A29.()4, 7810, 7B15 
TEK 7854 400 MHzWa~~efonn Processing Oscilloscope frame ......... $1,250.00 
TEK 7904 500 MHz 4-slot frame .......... .... ............................... ..... ..... ..... $500.00 
TEK 7904500 MHz System, with 7A24, 7A26, 7B92A .................... ... $1,000.00 
TEK 7904500MHz System, with 7A24, 7A26, 7680,7885 ............... $1,000.00 
TEK 7904A 500 MHz Oscilloscope Frame .......... ........................... .. ...... $750.00 
TEK 7A13105 MHz Differential Comparator .......................... .... ........ .... $300.00 
TEK 7A16A225 MHzSingleTrace Amplifier ..... .. .................... .. ........ ..... $125.00 
TEK 7A19 600 MHz Single Trace Amplifier ............................................ $175.00 
TEK 7 A 19-opl4 600 MHz Single Traoe Amplifier, variable delay line ...... $200.00 
TEK 7A24 400 MHz DuaiTraoe Amplifier ... .... ...................................... .. $350.00 
TEK 7A26 200 MHz DuaiTraoe Amplifier ........................ ....... ......... ... .... $175.00 
iEK 7A291 GHzSingleTraceAmplifier .. ............................................. . $550.00 
TEK 7A29-opl041 GHz SingleTraoe Amplifoer, variable delay ~ne ........ $650.00 
TEK 7B151 GHzDetayingTime Base ................................................... $450.00 
TEK 7880400 MHz Delayed Time Base ...... ... .... ....... ... ......................... $175.00 
TEK 7885 400 MHz Delta Delaying Time Base ..................................... $200.00 

STORAGE 
TEK7834400 MHzStorage Oscilloscope, ................................... ..... $1,250.00 

wf7A24,7A26,7B80,7B85 
TEK SC503 10 MHz Dual Trace Storage .. .............................................. $700.00 

Oscilloscope, TMSOO series 

SAMPUNG 
TEK7S11 Sampling Unit ........................... ........ ........................... ......... $300.00 
TEK 7T11 Sampling Sweep UnK .......... .................................................. $750.00 
TEKR7903f7S1117T11/S--4 12 GHz ........................................... ....... $1,750.00 

Sampling Osciloscope System 
TEK S-4 14 GHzSampling Head ...................................... ........... .. ........ $300.00 

PROBES 
TEK 1101 Accessory Power Supply, for FET probes ..... .......... ........ ... .... $250.00 
TEK P6045230 MHz IX/IOX/IOOX FET Probe .. ................... ................. $225.00 
TEK P6046100 MHz Differential Probe ... ...... ....... ............... .. ... .. .. .... ..... $750.00 
TEKP6101A34MHz 1XModularProbe,2m length *NEW* ............... .. ... $25.00 
TEK P6108A 100MHz lOX Modular Probe, 2m length *NEW* ............. ... $50.00 
TEK P6201900 MHz 1X/10X/100X FET Probe ............................. ......... $500.00 
TEK P620310X 1 GHzActi11e Probe, for 11000series .......................... $450.00 
TEK P6205 750 MHz lOX FET Probe, ..... ....... ... ............................... ..... $275.00 

foriDS/DSA/CSA/11000 series 
TEKP6701-opl01 OlE Conllerter, .... ................................................ .... $675.00 

450-1050 nm'l}.t mW: DC-700 MHz, FC conn. 

CAUBRAnON 
TEK067-0587-01 Signal Standardizer .... ..... .... ............ ......... .. ............. . $300.00 

Calibration Plug-in, 7000 series 
TEKCG5001-opl011TM5006 Programmable ................. .......... ........ $7,000.00 

Osciloscope Calibrator, with pa.Ner module 
TEK CG551APITM506AOscilloscope ...... ............ ....... ....... ... ........... $3,500.00 

Calibrator, wilh pulse head & pa.Ner module 

, WAVEFORM GENERATORS 

FUNCnON 
HP 3310A5 MHz Function Geroerator .................................................... $325.00 
HP 3310B 5 MHz Function Geroerator, ..................... .............................. $425.00 

monocycle & var.phase !rigger 
HP 3312A 13MHz Function Generator, sweep, AM, FM .... .................... $850.00 
HP 8015A50 MHz Dual Output Pulse Generator ................................... $650.00 
TEK 00501 Digital Delay & Burst Gen., for function & pulse gen's ........ $375.00 
TEKFG50211 MHzFunction Geroerator, TMSOOseries .................. ...... $325.00 
TEK FG503 3 MHz Function Geroerator, TMSOO series .. .... ......... ........... $275.00 
TEK FG504 40 MHz Function Geroerator, TMSOO series .................. ...... $875.00 
TEK RG501 Ramp Generator, TM500series .. ..................................... .. $225.00 
WAVETEK 1884 MHzSweep/Function Generator, 20Vp-p ... ................ $275.00 

PULSE 
HP 2148 10 MHz Pulse Generator, .. .... ...... ................................ ........ $1,650.00 

SOV/50 otms, auto dutycyde 
HP 8005B 20 MHz Dual Output Pulse Generator .. ........... .. ........ ......... ... $450.00 
HP 80128 50 MHz Pulse Generator, variableTr ............................ ....... .. $600.00 
HP 80138 50 MHz Dual Oulpul Pulse Generator, 3.5 nS fixed Tr ........... $600.00 
HP 8015A-002 50 MHz Dual Output ...... ............................................... $750.00 

Pulse Geroerator, burst mode option 
HP 8080A/81A/82A/83A300 MHzWord Generator ...... .... ...................... $600.00 
HP 8080A/91A/92A/93A 1 GHz Single Chamel Pulse Geroerator .......... $950.00 
HP8080A/91A/93A 1 GHzCtockGenerator .......................................... $600.00 
HP8082A250MHz Dual Output Pulse Generator ...... ............... ........ $1,400.00 
PHILIPS PM5785B 125 MHz Dual Oulpul Pulse .. .... .............. .. .... .......... $875.00 

Gen.,burstmode, 1 nSTr 
TEK PG501 50 MHz Pulse Geroerator, TMSOO series ............................. $250.00 
TEK PG502 250 MHz Pulse Geroerator, Tr<1 nS, TMSOO series .............. $700.00 
WAVETEK 801 50 MHz Pulse Generator .................................. ............. $450.00 
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PROGRAMMABLE TEK 7CT1N Curve Tracer, to O.SW, 7000 series .................................... $400.00 

HP 3314AMuKi-Waveform Generator, 0.001 Hz-19.99 MHz, HPIB .... $3,500.00 
HP 3325A Synthesizer I Function Generator, 1 uHz-21 MHz ............. $2,250.00 
HP 3325A-002 Synlh./Function Gen., ................................................ $2,400.00 

1 uHz-21 MHz, 40Vout 1 uHz-1 MHz 
HP 8160A 50 MHz Programmable Pulse Generator, HPIB ................ $2,500.00 
HP 8165A Programmable Signal Source, 1 mHz-50 MHz .................. $2,600.00 

T.D.R. 
TEK 1503-opt.04 Time Domain Reflectometer, ................ .......... ....... $2,000.00 

1}.50,000 feet, chart recorder 
TEK7S12/5-6/S-52f7854T.D.R.,I}.375feet, ..................................... $2,750.00 

45 pSTr, w/digital storage display 

TEK AWG5102 Arb.Wa~~elonn Gen.,20 MS/s, ................................... $1,400.00 
12 bits,SOppm synthesis <I MHz 

TEK AWG51 05 ArtlitraryWa~~elonn Generator, 50 MSis, 12 bits ....... $1,700.00 
POWER SUPPLIES 

TEKAWG5105-opt.02ArMraryWavelonn ....................................... $2,200.00 
Generator, dual channel option SINGLE OUTPUT 

TEK PFG5505 Programmable 12 MHz Pulse/Function Generator ......... $900.00 HP6031AAutorangingSupply, ....................... .............. .. ................... $2,000.00 
to 20V /120A/1000Wmax., HPIB 

VOLTAGE & CURRENT 
HP 6201B20Vat 1.5ACV/CC Power Supply .... ...................... .... .. ... ..... $200.00 
HP 62066 Dual Range I}.SOV 0.5 A I 0-30V 1 A CV/CL Supply ............ $250.00 
HP 6207B 160V at 200 mA CV/CC Power Supply ................................. $300.00 

VOLTMETERS 
HP 3456A 6-1/2 Dig~ Voltmeter ............................................................. $850.00 
HP 3458A 8-1/2 digit Voltmeter .......................................................... $5,000.00 
HP 3468A-001 5-1/2 digit Voltmeter, battery power option ...................... $375.00 
KEITHLEY 181 6-1/2 digit Nanovoltmeter, 10 nV sensitivity, GPIB ..... $1,500.00 
SOLARTRON 7150 5-1/2 dig~ Multimeter, GPIB ................................... $450.00 

HP 62606-027 1 OV at 1 OOA CVICC Power Supply ........ ......................... $675.00 
HP 6261 B-027 20V at 50 A CV/CC Power Supply .................... ............. $675.00 
HP 62638 20V at 10 A CV/CC Power Supply ........... .. .. ..................... .... $400.00 
HP 6266B 40V at 5 A CV/CC Power Supply .......................................... $400.00 
HP 62676 40V at 10 A CV/CC Power Supply ................................... ..... $550.00 
HP 62686.()27 40V at 30 A CV/CC Power Supply .............................. ... $850.00 
HP 6284A 20V at 3 A CVICC Power Supply .......................................... $250.00 

CAUBRAnON HP 6299A 100V at 750 rnA CV/CC Power Supply ........ .................... ..... $250.00 

DATA PRECISION 8201}.488 DC Voltage/Current ............................. $1,375.00 
Calibrator, 0-100V/0-100mA, GPIB 

FLUKE 3328/AF DCVoltage Calibrator, ................................................ $675.00 
0-1111 V, 1}.50 rnA, 7 decades 

FLUKE 343A DC Voltage Calibrator, .................................................. $1,375.00 
0-11 OOV, 7 decades, 20 ppm ace. 

FLUKE 515A Portable Cafibrator, .... ...... .. ..... ............................... ...... . $1,500.00 
DC/AC/Ohms, line & battery power 

FLUKE 5220ATransconductance Amplifier, OC-5 kHz, 0-20 A .......... $3,750.00 
FLUKE 720A Kelvin-Va~eyVoltage Divider, 7 decade ...... .................. $2,250.00 
FLUKE 731B DC Reference Standard ................................................... $400.00 

HP 6384A 4.0-5.5V at 8 A CV/CL Power Supply ...... .... ............. ............ $175.00 
HP 6448B 600V at 1.5 A CV/CC Power Supply ..................................... $850.00 
KEITHLEY 240A HV Power Supply, 0-1200V, 0-10 mA, CV/CL ............. $250.00 
SORENSON OCR 110-45T 11 OV at 45 A CV/CC Power Supply ...... . $2,200.00 
SORENSON OCR 300-66 300V at 6 A CV/CC .. ....... ................. .......... $950.00 

Power Supply, 120VAC 30 A line 
SORENSON OCR 300-SA 300V at 8 A CV/CC .. ........ .. ........................ $950.00 

Power Supply, 208/230VAC line 
SORENSON SRl60-8 60V at 8 A CV/CC Power Supply, low noise ..... $950.00 
TEK PS501-1 Power Supply, 0-20V, 2 mV res., ........ ......... .................... $175.00 

400 rnA, TMSOO series 

HP 11 049A AC Thermal Con~~erler, 3 V, 20 Hz-100 MHz ....................... $175.00 
VALHALLA 2703 AC VollSid., ............ .. .......... ... ............................... $2,500.00 

0-120V/10 Hz-100 kHz;120-1200V/10 Hz-1 kHz 

MULTIPLE OUTPUT 
'HP 6227B Duai25V at 2 A CV/CC Power Suppl): tracking .................... $550.00 
HP 6253A Dual Output 20V 3 A CV/CC Power Supply .... ...................... $500.00 

~LTAGE SOURCES 
HP 6114APrecision Dual Range Power Supply, .................................... $875.00 

HP 6255A Dual Output 40V 1.5 A CV/CC Power Supply .. .......... ........... $500.00 
TEK PSSOIO Programmable Triple Power Supply, TM5000 series .... ..... $800.00 

20V2A/40V1 A 
HP6115APrecision Dual Range Power Supply, .................................... $875.00 

50V 0.8A/100V 0.4A 

MISCELLANEOUS 
HP 59501AHPIB Isolated DAC/Power Supply Programmer .................. $175.00 
HP 6824A Bipolar Power Supply/Amplifier, to 50V, 1 A .......................... $400.00 

CURRENT METERS & SOURCES HP 6827 A Bipolar Power Supply/Amplifier, to 100V, 500 mA ................. $800.00 

DRANETZ 656A /(3)TR2019A Current Demand Analyzer, ................ $5,000.00 
w/(3) current probes 300A max. 

KEPCOBOP-100-4M 100V, 4AFour .............................................. $1,000.00 
Quadrant Bipolar Supply I Amplifier 

FLUKEY5020 Current Shunt, to 20 A, 0.01 ohm, DC-5 kHz .................. $400.00 
HP 61 nc DC Current Source, to SOV, 500mA ...................................... $600.00 
HP 6181C OCCurrent Source, to 100V. 250 mA ................................... $675.00 TIME & FREQUENCY 
HP 6186C DC Current Source, to 300V, IOOmA .................................... $750.00 
KEITHLEY 414A Picoammeter, 0.1 nA-10 rnA ....................................... $325.00 UNNERSALCOUNTERS 
KEITHLEY 617 Programmable Electrometer ..................................... $2,750.00 
KEITHLEY 642 Electrometer ............................................................. $2,900.00 

HP 5314A 100 MHz/1 00 nS Universal Counter ......... .......... ................... $225.00 
HP 5315A-001 100 MHz/100 nS Uni~~ersal Counter, TCXO reli!rence .... $650.00 

LEEDS & NORTHRUP 4360 Precision .................................................. $650.00 HP5315A-001,003100MHz/100nS ... .... ......................... .. .......... ........ $800.00 
Current Shunts, 15-500 Amp 

TEK CT-5 -opt. OS High Clirrent .............................................................. $500.00 
Universal Counter, TCXO, 1 GHz C-dlannel 

HP 5316A-003 100 MHz/100 nS Uni~~ersal Counter, ............. .. .......... $1,000.00 
Transformer lor P6021/A6302, to 1000A HPIB, 1 GHz C-dlannel 

VALHALLA 2301 Programmable Single Phase Power Analyzer ......... $1,250.00 HP5316A-003,006100MHz/100nSCounter, .................................. $1,100.00 
VALHALLA2575AACIOCActiveCurrentShun~ .............................. $1,000.00 1 GHz C-dl., offset/normalize 

20 mA-100 A, OC-10 kHz HP 5316B 100 MHz/100 nS Universal Counter, HPIB .. .... ...................... $950.00 
HP 5335A 200 MHz Uni~~ersal/ Statistical Counter ............................ $1,500.00 

IMPEDANCE & COMPONENT TEST 
HP E1420A-010,030VXI card 200 MHz/2 nS .... .. .... .... ......................... $900.00 

Univ. Counter,TCXO& 2.5 GHz C-ch 
PHILIPS PM6654/056120 MHz/2 nS ........ ........................................... $850.00 

L.C.R. Programmable High Res. Counter, OCXO,GPIB 

BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH ........... .. ............ $550.00 
E .S.I . 296V4-1/2Dig~ LCR Bridge, 120Hz& 1kHz ......................... ..... $700.00 
GR 168~M Sdigit Precision RLC Digibridge, 12Hz-100kHz .... ........ $2,000.00 
HP4261A3-1/2digitLCRMeter, 120Hz/1kHz ................................. $1,000.00 
HP 4274A-001 5-1/2 digit LCR Meter, 100Hz-100kHz, int. DC bias .. $4,250.00 

RACAL-DANA 1992-04,55100MHz/1 nS ..................................... ........ $850.00 
Univ. Counter, 1.3 GHz C-channei,OCXO,GPIB 

TEK DC5004 Programmable 100 MHz/IOOnS .................................. .... $350.00 
CounterfT'omer, TM5000 series 

TEK DC5009 Programmable 135 MHz ................................................. $600.00 
Univ. Counter/Timer, TMSOOO series 

STANDARDS TEK DC5010 350 MHz/3.125 nS Univ. Counter, TM5000 series ......... $1,000.00 
E.S.I. RS-925 9-t>ecade Resistor, 0.01 ohm-1.2 Megohm ................. $1,600.00 
E.S.I.SR1010ResistanceTransferSiandards, 1 ohm-tOOK/step .......... $700.00 

TEK DC503A 125 MHz Universal CounterfT'rner, TMSOO series ........... $450.00 
TEK DC509 135 MHz High Resolution ..... ............................................ $550.00 

FLUKE 5450A Programmable Resistance Standard, 2 &4 wire ....... .. $1,750.00 Universal Counter/Timer, TMSOO 
GR 140~SERIES Standard Mica Capacitors, 0.05% accuracy .............. $150.00 
GR 1432-N 5-Decade Resistor, to 11,111 ohms, 0.1 ohm res ................ $175.00 
GR 1432-U 4-Decade Resistor, 1}.111.1 0 ohms, 0.01 ohm resolution .... $125.00 
GR 1433-U 4-Decade Resistor, 1}.111.0 ohms, 0.01 ohm resolution ...... $475.00 
GR 1433-X 6-t>ecade Resistor, to 111,111.0 ohms, 0.1 ohm res .......... $550.00 
GR 1434-G 7-Decade Resistor, 1}.1 ,111 , 111 .0ohms,0.1 ohm res ......... $400.00 
HP 16380AStandardAirCapacitorSet; 1, 10, 100, 1000pf .............. $1,675.00 
VALHALLA 2724A Programmable Resistance .......................... ........ $1,675.00 

Standard,l}-11 Gigaohms, GPIB 

FREQUENCY COUNTERS 
EIP 575 18 GHz Source Locking Counter, GPIB ........................... ..... $3,250.00 
EIP 578-opt.02,06 26.5 GHz Source Locking ...................... .............. $7,500.00 

Counter,power me!er & MMW opt's 
FLUKE 7220A-opt.111 1.3 GHz ..................... ...... .................. ........ ....... $650.00 

Communications Counter, TCXO option 
HP5305BI5300B-0011 .3GHzCounter ................ .... ...... ...................... $450.00 

Package w/TCXO ref., high res. audio 
HP 5340A-001 ,01118 GHz Frequency ............................................. $1,900.00 

HI & LO RESISTANCE Counter, OCXO reference, HPIB 

GR 1666 DC Resistance Bridge, 1 micrcHlhm - 100 kilohms ................. $750.00 
HP 4329A High Resistance Meter, ...... ............................................... $1 ,350.00 

5E5-2E160hms, 11}.1000Vtest 

HP 5340A-005,011 23 GHz Frequency Counter, HPIB ....................... $2,000.00 
HP 5342A 18 GHz Frequency Counter .... .............. .............. .......... .... $2,350.00 
HP5342A-001 ,01118GHzFrequency .... ............................ .............. $2,750.00 

VALHALLA4151}.ATC 4-1/2 digK Ohmmeter, ..................................... $1 ,000.00 
20 milliohms-2 kilohms, 4-wire 

Counter, OCXO, HPIB 
HP 5342A-003,01118 GHz Freq.Counter, ........................................ $2,750.00 

CURIIETRACERS 
+22 dBm,-20 dBm dynamicrange,HPIB 

HP 5342A-01 ,04,05, 11 24 GHz .. .......... .... .................... ........... .......... $3,900.00 
TEK 576 Cur~~e Tracer, with standard test fixture ................................ $2,350.00 Frequency Counter, OCXO, OAC, and HPIB 
TEK 5nD1/1 n Storage Cur~~e Tracer, with standard test fixture ....... $2,250.00 HP 5382A 225 MHZ Frequency Counter ................................................ $200.00 

Write In 37 on Reader Service Card. 



90 DAYWARRANTY PARTS AND LABOR • 

TEST EQUIPMENT WANTED CALL OR FAX LIST 

10 DAY INSPECTION • • OPEN ACCOUNTS 

STANDARDS w/(3) detectors, 0.01 -18GHz HP8901A-002,010ModulationAnalyzer, ......... .. ... ..... ................ ...... $5,500.00 

HP 105A Quartz Oscillator, 0 .1/ 1.0/5.0 MHz ..... . ................. $750.00 
HP 5087A-031 Distribution Amp., ..................................................... $1 ,250.00 

0.1/Ulr'5.0 MHz x 4 c:llannels eac:ll 
HP 5359A Time Synthesizer, pulse ........................ ........................... $2,000.00 

~lh 5 nS-160 mS, jitter<200pS 

NARDA 7000AI720217206 Microwave Multimeter ............. ............... $1,950.00 
System: scalar analysis 0.1-18 GHz 

WILTRON 640/G501E(2)17B50(2) Network ........................................ $1 ,675.00 
An., w/1 -1500 MHz source, (2) log amp, (2) del. 

SIGNAL GENERATORS 
FLUKE 6060AIAN Synthesized Signal Gen., .... ... .... ....... ... .... ...... ..... $2,000.00 

150 kHz-1300 MHz, OCXO, int . cal. 
HUGHES 1177H02ROOOTWTAmplifier, ... .......... .................. .. .. .. ...... $1,750.00 

30 dB, 4-8 GHz, 10Watts 
M.P.O. LAB2-1020.2A Amplifier, 34 dB, 1.0-2.0 GHz, 2Watts ................ $800.00 
M.P.O. LAB2-714-3A Amplifoer, 34 dB, 0. 7-1 .4 GHz, 3Watts ................ .. $800.00 
MARCONITF2304 AMIFM Modulation Meter, ................ ..................... $500.00 

18-1000 MHz, FM dev.1.5-150 kHz 

AUDIO & BASEBAND 

SPECTRUM ANALVZERS 
HP 8556A LF Section, 20 Hz-300kHz .................................................. $500.00 

10 kHz-520 MHz, 10 Hz res,GPIB 
GIGATRONICS 600110-18, opt.06 Synthesized ................................. $3,000.00 

Source, 10.18GHz, 1 MHzres.,OCXO, GPIB 
GIGATRONICS 60510.01-8.0, opt.3 Synthesized Source, .................. $3,000.00 

10 MHz-8 GHz, 1 kHz res., GPIB 

MICROWAVE SEMI.CORP. MC5112 Noise Source, ........................ .... . $325.00 
25.5dB ENR, 1.0-12 .4 GHz, N(m), +28VDC 

COAXIAL & WAVEGUIDE 
' 

DISTORnON ANAL'fZERS 
HP 334A Distortion Analyzer, 5Hz-600kHz, ................... .. ................. ... $550.00 

-60 dB, auto nulling 
HP 339A Distortion Analyzer, bu iK~n low distortion osc ..................... $2,-400.00 
TEK DM084 Programmable Distortion .................... ......................... $1,500.00 

Analyzer, 0.0025% THO. w/frame 

RMSVOLTMETERS 
FLUKE 8920A True RMS Voltmeter, 180 uV-700V, 10 Hz-20 MHz ......... $700.00 
FLUKE 8921A True RMS Voltmeter, 180 uV-700V, 2 Hz-2 MHz ........ ..... $700.00 
HP 3400A RMSVoltmeter, 10 Hz-10 MHz ............. .......... ................. ..... $250.00 
HP 400FL AC Voltmeter, 100 uV-300V f.s., 20 Hz-4 MHz .. ... ............. ... . $200.00 

GIGATRONICS 875/50 LeYelled MuKiplier, ......................... ......... .. ... $3,500.00 
x4, 50.0-75.0 GHz output, -3 dBm 

GIGATRONICS 875/86 Levelled MuKiplier, ............................. ........ .. $7,000.00 
26.5-40.0 & 50.0.75.0 GHz outputs 

GIGATRONICS 910/12-18,opt6, 14,16 Synthesized ................. .. ........ $3,500.00 
Source/Sweeper, 12-1 8 GHz, 1Hz res., OCXO 

HP 85100V Frequency Mull., ............................................................. $-4,250.00 
10-15 GHz in/50-75 GHzout >0 dBm 

HP 8616A Signal Generator, 1.8-4.5 GHz ...... ..... ... ................................ $450.00 
HP 8640B-001 ,002,003 Signal Gen., .......... ... ........... ....... ... ............. . $2,750.00 

0.> 1024 MHz, AM, FM, var. audio osc. 
HP8654ASignaiGenerator, 10-520 MHz, ........................ ... ................. $625.00 

calibrated AM & uncal. FM 

AMERICAN NUCLEONICS AM-432 cavity ............................................. $95.00 
Backed Spiral Antenna,LHC, 2-18 GHz,TNC(f) •New• 

FXRIMICROLAB S3-02NTriple Stub Tuner, ..... .... ..... ............. .. ... ............ $90.00 
200-1000 MHz, 100Watts max., N(mlf) 

GR 87 4-LTL Constant Impedance .... .. ................... .................. .... ........... $-450.00 
Trombone Line, 0-44 em, OC-2 GHz 

GR 900-Q GR900 14mm lnterseries Adapters .................... ........... ........ $125.00 
HP 11691 D Directional Coupler, 22 dB, 2-18 GHz .............. ... ................ $-450.00 
HP 116920 Dual Directional Coupler, 22 dB, 2-18 GHz .......... ............... $800.00 
HP 7750 Dual Directional Coupler, 20 dB, 450-940 MHz ....................... $275.00 
HP 7760 Dual Directional Coupler, 20 dB, 940-1900 MHz .................. ... $275.00 
HP n7D Dual Directional Coupler, 20 dB, 1.9-4 .1 GHz ..................... .. .. $275.00 

OSCILLATORS 
FLUKE6011ASynthesizedGenerator, 10Hz-11 MHz, 10Hzres . .. ... $1,200.00 
HP20400scillator, 5 Hz-1 .2 MHz, 5VRMS, 80 dB step attenuator ....... $200.00 
HP 209A Sine/Square Wave Generator, 4 Hz-2 MHz, 5VRMS max ....... $225.00 
HP 652A Test Oscilator, 10 Hz-10 MHz ................................................. $300.00 
ROCKLAND 5100 Synthesizer, 1 mHz-1 .999999999 MHz .................. ... $350.00 
TEK 067-0938-00 Calibration Fixture, for SGSOS Oscillator ................... $500.00 
TEK SG502 Sine/Square Osc., ........................................................... .. $350.00 

5Hz-500kHz, 70 dB step atten .,TMSOO 
TEK SG505-qlt01 Low Distortion Oscilator, .............. .. ............... .... $1,000.00 

10Hz-100kHz, intermod.opt. 

MISCELLANEOUS 
HP 3575A-001 Phase-Gain Meter, 1 Hz-13 MHz, dual display ...... ......... $900.00 
HP ~7A Step Attenuator, 0.119.9 dB, ..... ........................ .......... .......... $200.00 

OC-1 MHz, 600o/1ms unbal. 
KROHN-HITE 3202/3202R Dual ............................................ ............. $600.00 

High-Pass/Low-Pass Filter, 20 Hz-2 MHz, 24 dB/oct 
KROHN-HITE 3342 Dual HPILP Filer, ...................... .. .. . ........ .. .... ... . $1,100.00 

0.001 Hz-99.9 kHz, 48 dB/octave 
KROHN-HITE 3750 LP/HPIBP/BR FiKer, ................... ...................... ..... $700.00 

0.02 Hz-20 kHz, 6112/18124 dB/oct. 
ROCKLAN0852 Dual Highpassllowpass Filer, 0.1 Hz-111 kHz ...... $1,000.00 
TEK AM502 Diflerential Amplifier, 0.1 Hz-1 MHz, TM500 series ............ $575.00 

HP 8656.6. Signal Generator, 0 .1-990 MHz, AM, FM, HPIB .. .............. $2,900.00 
HP 8660C/86603A/866328 Synth. Sig. Gen ., .................. .... .. ...... ...... $-4,500.00 

1-2600 MHz, AM, FM, digital sweep 
HP 8672A Synthesized Signal Generator, 2-18 GHz ............... ......... $10,000.00 
WAVETEK 907 Signal Generator, ...................................................... $1,000.00 

7.0-11 .0 GHz, OdBm levelled 
WILTRON 67 42A Synthesizer/Sweep Generator, .. .... .. .... . ... ........ ...... $9,000.00 

18.0.26.5 & 26.5-40.0 GHz 

SWEEP GENERATORS 
GIGATRONICS 90010.0> 12, opt.3 Synthesized .. ........... ....... ............ $-4,500.00 

Sweepr'Sig. Gen., 50 MHz-12 GHz, 1kHz res. 
HP 8350A/86290B-H08 Programmable ...... ... ...... .... .... ..................... $5,500.00 

Sweep System, 2.0.22.0 GHz, +4 dBm lvl'd 
HP 8600A Digital Martcer, for HP 8601A ............................. .. ......... ........ $-400.00 
HP 8601A GeneratorfSweeper, 0.1-110 MHz, +20 dBm levelled ........... . $500.00 
HP 8620C Sweep Oscillator Frame ....................................................... $550.00 
HP 8620C-011 Sweep Oscillator Frame, HPIB programmable ........ ....... $675.00 
HP 86220A RF Plug~n . 10.1300 MHz, +10 dBm levelled ............... ........ $800.00 
HP 86222B-002 RF Plu~tln , 10-2400 MHz, ................ .... .................. $1,750.00 

crystal martters, 0-70 dB allen 
HP 86230B RF Plu~tin, 1.8-4.2 GHz, +1 0 dBm unlevelled ............. ........ $675.00 
HP 86240A RF Plug~n . 2.0-8.4 GHz, +16 dBm levelled ..................... $1,000.00 
HP 86240A-002 RF Plug~n . 2.0-8.4 GHz, .. ... .................................... $1,200.00 

+14 dBm lvld., 70 dB step all. 

HP 7780 Dual Oir.Coupler, 20 dB, 100-2000 MHz, N(m/1/f/f) ................. $550.00 
HP 7780-011 Dual Dir.Coupler, 20 dB, ............................ ...................... $-400.00 

100-2000 MHz, APC7/N(f/f/f) 
HP 8472A Crystal Detector, 10 MHz-18 GHz, neg. pol., SMA(m) .. ... ..... $150.00 
HP8497K-004ProgrammableStepAtten., ............. ........... .......... .. ...... $750.00 

0-90 dB, DC-26.5 GHz, APC3.5 
HP 8498A-030 30 dB Attenuator, 25 watts, DC-18 GHz, N(m/f) .......... ... $600.00 
HP K422AWR42 Flat Broadband Detector, 18.0-26.5 GHz ....... ............ $350.00 
HP K532AWR42 Frequency Meter, 18.0-26.5 GHz ... ............. ...... ......... $500.00 
HP Q7520WR22 Directional Coupler, 20 dB, 33-50 GHz .. .. ..... ............ . $650.00 
HP R375A WR28Variable Atlenuator, 0-20 dB, 26.5-40 GHz .. ............... $375.00 
HP R422A WR28 Flat Broadband Detector, 26.5-40 GHz ...................... $-400.00 
HP R532A WR28 Frequency Meter, 26.5-40.0 GHz .. .. ... .... .................... $500.00 
HP R914BWR28 Moving Load, 26.5-40 GHz ........................................ $300.00 
M/A-COM 3-1~300'10WR19 ............................... ...... ..... ..................... $-450.00 

Directional Coupler, 10 dB, 40-60 GHz 
NARDA 26298 20 dB Attenuator, 150Watts, DC-1 GHz, N(f/f) ............... $200.00 
NARDA3000-SERIES Directional Couplers ......... .................. ............... $150.00 
NARDA 3090-SERIES Precision High Directivity Couplers .. .................. $225.00 
NARDA 369BNF /369BNM High Power Termination, .. ................. ... ..... $325.00 

175Watts, 0.7-18 GHz, N 
NARDA 3752 Coaxial Phase Shifter, 0.180 deg./GHz, 1-5 GHz ......... $1,250.00 
NARDA 4000-SERIES SMA Miniature Directional Couplers .................... $75.00 
NARDA 4203-6 Directional Coupler, 6 dB, 2-18 GHz, SMA(f/1/f) ............ $225.00 
NARDA 4246B-1 0 Directional Coupler, 10 dB, 6-18 GHz, SMA(f) .......... $100.00 

HP 86240B RF Plug~n . 2.0-8.4 GHz, +13 dBm levelled ...... .. ...... .. .. ... $1,000.00 NARDA4317-2 Power Divider, 18.0.26.5 GHz, 3.5mm .. .. ...................... $175.00 

RF & MICROWAVE 

SPECT!RUMANAL'fZERS 
HP 11517AJ18A/19A/20AMixer, ........... ......... ... .. ................................... $675.00 

HP 86241A-001 RF Plug~n . 3.2-8.5 GHz, +8 dBm levelled .................... $500.00 
HP 862420-004,008 RF Plug-In, 5.9-9.0 GHz, +1 0 dBm levelled ........... $500.00 
HP 86245ARF Plug-in, 5.9-12.4 GHz, +16dBm levelled ....... ... ....... .. $1,100.00 
HP 86260A RF Plug~n . 12.0.18.0 GHz, +1 0 dBm unlewlled ................. $800.00 
HP 86260A-H04 RF Plu~in, 10.0.15.0 GHz, +1 0 dBm unle~~elled .. ....... $800.00 

NARDA 5070-SERIES Precision Reflectorneter Couplers ..................... $300.00 
NARDA 76>20 20 dB Altenuator, 50 Walls, OC-5 GHz, N(m/f) ............. $135.00 
NARDA 768-20 20 dB Attenuator, 20Watts, OC-11 GHz, N(m/f) ..... ...... $125.00 
NARDA 792FFVariable Attenuator, 0.20 dB, 2.0.12.4 GHz ........ ............ $375.00 
f'IIWTECH KYG 1014 WR42 Junction CiraJiator, 18.0.26.5 GHz ............ $250.00 

12.4-40 GHz, w/adapters, for8555A, 8565A, etc. 
HP 11970AWR28 Harmonic Mixer, 26.5-40 GHz .............................. $1,100.00 
HP 11970QWR22 Harmonic Mixer, 33-50 GHz ...................... .......... $1,-400.00 
HP 11970UWR19 Harmonic Mixer, 40-60 GHz ................................. $1,-400.00 
HP 11971AWR28 Harmonic Mixer, 26.5-40.0GHz, for8569B .......... $1,100.00 
HP 11971 KWR42 Harmonic Mixer, 18.0-26.5 GHz, for 8569B .......... $1,100.00 
HP 5371A Modulation Domain Analyzer, 125 mHz-500 MHz ........ ..... $-4,000.00 

HP 86290A RF PllJ9~n. 2.0-18.0 GHz, + 7 dBm levelled ................ ..... $1,750.00 

HP 862906 RF Plug-in, 2.0-18.6 GHz, +10 dBm levelled ................... $2,250.00 
HP 86290C RF Plug~n . 2.0-18.6 GHz, +13 dBm leveled .. ................. $2,500.00 
WAVETEK 962 Sweep Generator, 1.0-4.0 GHz, .............. ... ...... . ...... . $2,000.00 

martcers, +12 dBm unlvld. 
WILTRON 6647A-40,02 Sweep Gen., ....................... ...... ....... ... ..... ... $6,500.00 

0 .01-18.6GHz,+14 dBm lewlled, 70 dB allen . 

SAI'.CEK LABS OQ-1 WR22 Flat Broadband Detector, 33-50 GHz ........ $550.00 
TRGV510WR15 Precision Rotary ............. .............. .. .................. ..... $1,000.00 

Vane Allen., 0-50 dB, 50-75 GHz 
TRGV551 WR15Frequency Meter, 50.75GHz .. ..... ....................... ....... $600.00 
TRGV559-10WR15 Directional Coupler, 10dB, 50.75 GHz ..... .. ........ .. $-400.00 
TRGW510WR10 Precision Rotary ............ ............................ .. ......... $1,000.00 

Vane Allen., 0-SOdB, 7>110GHz 
HP 8406A Comb Generator, 11101100 MHz increments, to 5 GHz ..... .. .. $-450.00 
HP 8444A Traclting Generator, 0.1-1300 MHz, for 8554B ... ........ .......... .. $800.00 
HP8444A-059Traclting Generator, ....................... ............................ . $1,500.00 

POWER METERS 
ANRITSUMP-81BWR10PowerSensor, ............................ .. ... .. ...... $1,875.00 

TRG W551 WR1 0 Frequency Meter, 75-110 GHz ... .. ......... ............ ........ $900.00 
WILTRON 60NF50 SWR Bridge, ........... .... .... ..... .. .... .......... ... ................ $-475.00 

5-2000 MHz, N(f) test port, 40 dB dir. 
0.> 1500 MHz, for 8554,8568,etc. 

HP 84458 Preselector, 1.8-18.0 GHz, for HP 8555A .. ............................ $800.00 
HP8552B IF Section ............... ....................... ....................................... $750.00 

7>110GHz, forML83AorML4803A 
ANRITSU MP-82B WR8 (Pin Flange) 90-140 GHz Power Sensor ..... $2,500.00 
BOONTON 4200.01 B/-4G Power Meter w/sensor, ....... ......... ..... ..... .. $1,500.00 

WILTRON 87ASOVSWR Bridge, .... ........................................ ........ ....... $750.00 
2-18 GHz, 35dB dir., APC7test por1 

HP 8553B RF Section, 1 kHz-11 0 MHz ... .. ........ .......... .......... .. .............. $500.00 
HP8554B RF Section, 0.1-1250 MHz .... ............... ....... ....... ..... .............. $800.00 

1 MHz-26.5 GHz,-60 to +10 dBm,GPIB 
BOONTON 42B/41-4E Analog Power Meter, .................. ........ .......... .... $500.00 LOGIC 

HP 8554B/8552B/141T Spectrum Analyzer, ... .... ... ....... ............ . ........ $2,000.00 
100 kHz-1250 MHz, 100Hz resolution 

HP8555ARF Section,0.01-18GHz ......................... .......... ......... .......... $950.00 
HP 8555A/8552B/141T Spectrum Analyzer ... ........................... .... ... . $2,250.00 

System, 10 MHz-18 GHz, 100Hz res. 
HP8555A/8552B/8445/141 As above, .... ....... .. ................... .............. $3,000.00 

w/1 .&-18 GHz Preselector, opt.003 freq.display 
HP 8558B/181TR Spectn.m Analyzer, ..... .............. ........ ................... $2,250.00 

0.1-1500 MHz, 1kHz res., w/display 
HP 8559A/853A Spectrum Analyzer, 10 MHz-21 GHz, ........... ..... ... .. $5,500.00 

1 kHz res., w/display 
TEK 492-QPl1 ,2,3 Spedrum Analyzer, 50 kHZ-21 GHz, ............ ....... $8,000.00 

100Hz min.res.bw. 
TEK 496P Spectrum Analyzer, 10 kHz-1 .8 GHz, 30Hz res., GPIB .... $5,500.00 
TEK 7L 1317613 Spectn.m Analyzer, ..... .......................... ... .... .. ......... $2,250.00 

1 kHz-1 .8 GHz, 30Hz min.res.,wlframe 
TEKTR503TraddngGenerator,0.1-1800MHz, for492/4/516 ............ $1,375.00 

NETWORKANAL'fZERS 
HP 11590ABiasNetworll, 1.0-12.4 GHz, N(flf) ............ .......................... $375.00 

with 1 MHz-18 GHz sensor 
BOONTON 42B/42A-S3 Analog Power Meter, ..... ... ..... ......................... $375.00 

with 1 MHz-8.4 GHz N(f) sensor 
GENERAL MICRCNVAVE 476/4240A F'l:lwer ......................................... $375.00 

Meter& Sensor, 0.01 -18GHz, -35 to +10 dBm 
HP 11683A Range Calibrator, for HP 435/617/8 .... ......... ......................... $750.00 
HP 432A/8478B l'l:lwer Meter, 0 .01-18 GHz, -20 to +10 dBm f.s ............ $500.00 
HP 432C Autoranging Digital Power Meter, 10 uW-1 0 mW.f.s .......... ...... $-425.00 
HP435A/8481APowerMeter, 10MHz-18GHz,-30to+20dBm .... ... $1,000.00 
HP435A/8482H F'l:lwerMeter, 0.1-4200MHz, -15to+34dBm .......... $1,150.00 
HP 435A/8483A Power Meter, 0.1-2000 MHz, .... ... ... ........................ $1 ,000.00 

-30to+20dBm, 75ohms 
HP 435A/8484A Power Meter, 10 MHz-18 GHz, -70 to -20 dBm ........ $1,000.00 
HP 436A-022 Oig~al Power Meter, HPIB option ........ ...... .. ................. $1 ,-400.00 
HP K486AWR42Thermistor Moun~ .............................. ....................... $-400.00 

18.0.26.5GHz, for432series 
HP Q8486A Power Sensor, 33.0.50.0 GHz, ....................................... $1,500.00 

WR22, for4351617/8 
HP R486A WR28Thermistor Moun~ 26.5-40.0 GHz, ...... ...................... $-400.00 

for 432 series 

HP 5005.6. Signature Multimeter .......................... .................................. $350.00 
HP8170A-002LogicPatternGenerator, ............... ............................. $1,200.00 

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

COMMUNICATIONS 

HP4972A/18182A LAN Protocol Analyzer, with software ................... $2,500.00 
HP 59401A HPIB Bus Analyzer ..... .. ...... ............ ... .... .................... ......... $700.00 
TEK 1410R-QPI.04 NTSCTestSignal Gen . ........ ...... ........ .. ................ $2,750.00 

w/SPG2,TSG1 ,TSP1 ,TSG3,TSG5,TSG6 
TEK 1411 R~pt04 AI'.L Test Gen . ......... .... ... ..... .. .... .................... ........ $2,750.00 

w/SPG12,TSG11 ,TSP11,TSG13,TSG15,TSG16 
TEK 144 NTSCTest Signal Generator ....................................... ......... ... $675.00 
TEK 147A NTSCTest Signal Generator, with noise test signal ............... $800.00 
TEK520ANTSCIIectorsoope ................................................... ........ $1,200.00 

MISCELLANEOUS 
HP 11590A-001 Bias Networll, 1.0.18.0 GHz, APC7 ... ....... ............ .. ..... $-450.00 
HP 11665B Modulator, 0.1>18.0 GHz, for use with 875516/7 .... ........ . .' ... $375.00 
HP 11666A ReflectometerBridge, 0.04-18 GHz, for875518756 ......... $1,200.00 
HP8407A/8412A/8601ANelwofttAnalyzer, ...... .................. ..... ......... $1,250.00 

RF MILU\IOLTMETERS 
RACAL 9303TRMS Level Meter, ..... ...... ........................ .......... .. .... .... .. .. $875.00 

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

PA.R.5202Two-Phase Lodl~ Amplifier, 0.1-50 MHz ... .................... $3,000.00 
P.A.R.520>94,95,96,98Lock-lnAmp, .. ... ......................................... $2,750.00 

20Hz-20kHz, int. osc., lin/log, GPIB 
100 kHz-11 0 MHz, with sweep generator 

HP 85027E Directional Bridge, 10 MHz-26.5 GHz, for 8757 series .... $2,000.00 
HP850500 APC7Calibration K~. for8510series .............................. $1,100.00 
HP 8505A-00518503A Networll An., 0.5-1300 MHz, .. ...... .... ........... ... $5,000.00 

w/S..Pararneler & ph.e lock 
HP 8755C/(3)11664A/182T Scalar Networi!An .............. ............ ....... $1,750.00 

w/3 detectors, 10 MHz-18 GHz & frame 
HP 8756A/(3)11664A Scalar Network Analyzer, ............................... $3,750.00 

AMPURERS, MISCELLANEOUS 
AILTECH 7618E Noise Source, ...................... .................... ........ .......... . $500.00 

10 MHz-18 GHz, SMA(m), 15dB ENR 
BOONTON 82AO FM/AM Modulation Meter, 10-1200 MHz ................. .. $800.00 
HP 11715AAMIFMTestSource, 11-13.5188-108/352-432 MHz ... .... $1,375.00 
HP 11720A Pulse Modulator, 2-18 GHz, >80 dB on/oft ratio .................. $950.00 
HP 8447 A-001 Dual Amplifoer, 0.1-400 MHZ ..................... ..................... $500.00 

P.A.R. 5206Two-Phase Lock-In Amplifier, 2Hz-200kHz .. .... ... ........... $2,500.00 
P.A.R. 5208-92,94,97 ,981Wo Phase ...................... ........ ..................... $3,250.00 

Lodl-ln Amp., 5Hz-20kHz or 200kHz, GPIB 
TEKTM5006 5000-series 6-slol P~mable Power Module ............. $800.00 
TEKTM503 500-series 3-slot l'l:lwer Module ......................................... $175.00 
TEK TM504 500-series 4-slot l'l:lwer Module ........ ............................ ..... $175.00 
TEK TM506 500-series 6-slol Power Module ........ .................. ............... $250.00 
TEK TM515 500-series >slot Traveller Power Module ...................... ..... $275.00 
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PHONE LINE 
MANAGER 
Better than Caller ID! This device detects an 
incomingcali.lfyousubscribetocallerlD, the 
unit will automatically receive and display the 
caller's telephone number. If not, the unit will 
ask the caller to enter their telephone or per­
sonaiiD number. The device will then display 
and compare this telephone or personal ID 
number to a memory bank of numbers that 
you've installed. If the system finds a match 
your phone will ring. If the :;ystem does NOT 
find a match, the caller will b J directed to leave 
a message. All messages are digitally re­
corded. No tape or answering machine nec­
essary. New, in factory cartons, with docu­
mentation. 
96U001 $59.95 each 

PRECISION 
EYEPIECE 
21 mm f:3.5. Four coated glass lenses in black 
aluminum case measuring 1.15625" long by 
1.0• diameter. Excellent correction of all aber­
rations for an angle of 35" without vignetting. 
Resolution in focus is 3851ines/mm when the 
image of object is in focus (D=6mm), or 500 
lines/mm when object is in focus (numerical 
aperature 1.41 ). Possible applications include: 
objective lens for scanners; photographic 
objective enlarging nearly 1 OX; objective for a 
handheld microscope, enlarging from 30X to 
120X (numerical aperature= 1 .41); lens work­
ing with light sensor or emitter as a precise 
focusing element; or lens for shaping a laser 
beam. 
92L031 

SUPER­
POWERFUL 
MAGNET 
ASSEMBLY 
Two magnets approx 1. 75" x 2.25" mounted in 
a metal frame. Strength is approx. 1300 Gauss 
each. These magnets are epoxied in place 
and are not easily removed. Makes excellent 
clamping/holding assembly. 
92N001 $15.95 Pair 

HEAVY 
DUTY 
INSTRUMENT 
CASE 
Unit splits apart for ease of access. Self­
adhesive feet and screws included. ASS plas­
tic used for flexibility and strength. Grey body 
complete with black front and rear panels. 
IC115B includes ventilation slots and speaker 
recess. 
Order # Price 
IC115A 6.20 
IC115B 8.20 

Dimensions (HxWxD) 
2.5" X 8" X 6.4" 
3.1" X 10" X 7.4" 

LASER POINTER 
This solid-state laser emits a red light up to 
5mW at 670nM that will produce a spot on 
objects up to 100ft. away. Use as a pointer/ 
instructional aide, tease your cat, or use as a 
sightfor your peashooter. Buy two so you and 
a friend can have lightsaber battles on foggy 
nights. Runs on two AAA cells and comes in 
a hard, protective case. Batteries included. 
94L007 $49.95 each 

t=] '\%.<-~-~: . .\tib· 
LIQUID CRYSTAL SHUTTER/ 
VARIABLE DENSITY FILTER 
0.5" x 1.625" active area. 0% to 23% trans­
mission. Switching rate up to 4 KHz. Specs 
included. 
92L012 Only $9.95 each 

MINIATURE TOGGLE 
SWITCHES 
Specifications: 
• Contact rating: 6A@ 125VAC, 
3A@250VAC 
• Mounting hole: 0.25" 

Order # Price Action 

CT21 1.09 On/-/On 
CT24 1.39 On/-/On 

12VDC 140mA 
BRUSHLESS FAN 
3.125" square by 1" 
thick. 
94F001 $2.99 each 

9VDC500mA 
WALL WART 
Center negative co­
axial connector. 
96E008 $4.95 

AIR PAX 
STEPPER 
MOTOR 
12 Volt, 15"/step, 2.125" diameter by 0.875" 
deep. 
95M003 $3.95 each 

INTERNAL SCSI CABLE 
50-conductor ribbon cable, 29"1ong. Will al­
low connection to two SCSI hard drives. 
94C014 $4.95 each 

For external cases. Two 50-pin Centronics 
female, one IDS50 connectors. 
96W003 $2.95 each 

UHF LINEAR 
AMPLIFIER 
For 870-895MHz, 45W output. 1 Watt input. 
VCC 20 to 30 VDC @ 6 A. Class A , low 
intermodulation distortion. New, with spec 
sheets. 
96A003 

3"SPEAKER 
6 Ohm speaker with 
heavy magnet and 
foam-edged paper 
cone. 
95V015 $4.95 

STANDOFF ASSORTMENT 
Popular sizes and styles used in electronics. 
92J007 100 for $4.95 

CAPACITORS BY THE POUND 
Lytics, tants, discs, computer grade. A good 
variety of all kinds of caps. 
92P088 5 Lbs. for $5.00 

TRANSISTORS! 
MTH35N05 - MTH7N50 

Your Choice $2.49 each 

BI-COLOR LED 
Red/green, 3 lead, common cathode 5/32" 
(4mm) square flat top. Shown actual size . 
SE57122C 79¢ each 
~:--­
~-~'iii '""--... - .. ·-· 

·.: .. ,..w..;pe . ·-· 
ULTRA BRIGHT LED! 
T1-3/4 yellow, 2000 MCD. Shown actual size. 
SE5034H 69¢ each 

~~~~j~~~~~J LED :i:e!!-..>1 
T1-3/4 size, 750 mcd, 3-12 VDC, water clear 
SE5012G 69¢ each 

TIP110 TRANSISTOR ~ 
2A, NPN Darlington. 

49¢ each- 100 for $39.95 
94S003 1000 for $250.00 

STEPPER MOTOR 
DRIVER IC 
UCN5804. Drives a unipolar stepper in one of 
three operating modes: single phase, two 
phase or half step. Up to 1.25 Amps per 
phase. Step and direction input. Drive with a 
555 oscillator, parallel port, etc. Build your 
own robot turntable for model trains, anything 
that requires precision positioning. 
931002 $4.50 each 
• Above, packaged with 5V stepper motor 
(92M01 0) and schematics. 
931003 $9.95 each 

~ ALLTRONICS 
2300 Zanker Road- San Jose, CA 95131-1114 

(408) 943-9773 - Fax (408) 943-9776 
World Wide Web: http://www.alltronics.com 

On-Line Ordering: (408) 943-0622 • 14400-N--8-1-24 Hrs 
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CYBERSAUCE - Virtual Pain 
At 120,000 Scoville units your tongue's gonna 
think somebody dropped an overheated 
Pentium on it. Stir adroportwoinyourbloody 
mary. Dip a fork in it and stab your scrambled 
eggs. That's enough. This stuff ain't for 
wimmen, sissies, or little kids. Never joke with 
it. It you don't kapish 120,000 Scoville let's put 
it this way: a hot bottle of Tabasco is about 50 
Scoville. 5 fl . C7.. (150 ml) bottle. 
96U006 $6.95 each 

MINIATURE 
C-BAND LNB 
Low-noise block con­
verter. Better than 
40"K noise tempera­
ture. Spec sheet in­
cluded. 
94G001 

UHF LINEAR AMPLIFIER 
890 to 940 MHz. Gain: 17dB. Bias: 18V @ 
1 OOmA. Used in cellular communications 
equipment. 
96V001 $14.95 each 

CELL PHONE ANTENNAS 
With magnetic mount for easy, tem­
porary placement. Permanent mount­
ing not necessary. 
96A001 $24.95 each 

TV DEMODULATOR BOARD 
Takes channel3, 4 or 5 signal and demodu­
lates the audio. Comes with info and schemat­
ics, and additional schematics to build add-on 
video demodulator board. 
92A028 $14.95 each 

6-FT. IEC LINE CORD 
Recycled. 
95W011 Special $1.00 each 

XENON FLASH CUBE 
AND REFLECTOR 
1" x 0.875" x 0. 75" cube. 
92L030 99¢ each 

Store Hours: 9-8 M·F & 10-3 Sat.- PacifiC 
Visa. M/C, AmEx Accepted. 

California Residents Add Sales Tax. 
Shipping Additional on Ail Orders . 

Prices Gvod 60 Days from Date of Publication 

•:~e~· 
Send $2.00 For Our Latest Catalog! 
$4.00 Foreign. RP.fundable on First Order. 

010796 



to time, \Ale look at partfCU. 
far classes of circuit, especially those that 
are useful rn electronic instrumentation cir~ 

cuits, and the analog front~nds of digital elec­
tronic instruments. This month, we will look at 
the voltage comparator. 

A voltage comparator is basically an opera­
tional amplifier that has no negative feedback 
network (Figure lAJ. The open-loop gain (i.e., 
no feedback gain) of the operational amplifier 
is very large, being on the order of 200,000 to 
300,000 for many common devices, and over 
I ,000,000 for some premium devices. Thus, 
with no negative feedback, the operational 
amplifier functions as a very high-gain DC 
amplifier with an output that saturates at a 
very tiny input potential. A few microvolts or 
millivolts of differential input voltage (depend­
ing on the circuit) is enough to saturate the 
op-amp. 

So what use is an amplifier that saturates 
with only a few microvolts of input signal volt­
age? Such an amplifier can be used as a volt­
age comparator. The voltage comparator is 
used to compare two input voltages and issue 
an output signal that indicates their relationship 
(VI = V2, VI > V2, or VI < V2). In Figure lA, 
potential VI is applied to the inverting input 
and V2 is applied to the noninverting input. If 
VI = V2, then Vo = 0. Otherwise, the output 
voltage obeys the relationships shown in Figure 
1 B, which is the transfer function of the com­
parator. According to the normal rules for oper­
ational amplifiers, making VI larger than V2 
(see Figure lA) looks like a positive input to the 
inverting input, so the output potential is sat­
urated just below V -. Alternatively, when V 1 is 
smaller than V2, it looks like a negative input 
potential. so the output is saturated just below 
V+. 

In Figure 1 B, there is a small hysteresis 
band around zero where no output changes 

V1 

V2 

Figure 1 

occur. This is an 
unfortunate defect in 
practical operational 
ampUfiers. It is possi­
ble to measure the 
hysteresis of opera­
tional amplifiers and IC 
comparators in a labo­
ratory experiment. 

In one experiment 
involving operational 
amplifier and IC com­
parator (LM-311) de­
vices, hysteresis bands 
of I to 25 mv were 
found. Not surprisingly, 
the low-cost 741-family 
of operational ampli­
fiers had high hystere­
sis levels (on the order 
of 25 mV). The LM-31l 
devices had 8 to 10 
mV hysteresis. Certain 
other devices had 10 
to 20 mV of hysteresis. 

The overall best 
device in the experi­
ment was the CA-3140, 
a BiMOS operational 
amplifier. The CA-3140 
device uses the indus­
try standard N 741" 
pinouts: 

FUNCTION 
-IN 
+IN 
OUT 
V-
V+ 

V+ 

Figure 2 
AJ LM-311 voltage comparator. 
BJ Using zener diodes to sharpen 
output signal corners. 

PIN NO. 
2 
3 
6 
4 
7 

V+ 

R 
V1 

3 

2 
V2 

is limited to Vzz + 0.7 volts. These potentials 
represent the reverse bias zener voltages of D I 
and 02, plus the normal forward bias voltage 
drop of the other diode (which is forward 
biased). 

Current Mode Comparator 

A) Voltage comparator circuit. 

The LM-311 device (Figure 2AJ is a low­
cost voltage comparator in IC form. 
Although based internally on op-amp cir­
cuitry, this device is specifically designed 
as a voltage comparator. It has a ground 
terminal (pin 1), contrary to op-amp prac­
tice, and requires an output pull-up resis­
tor (RJ to a positive power supply voltage. 
The output terminal can drive loads such 
as relay coils, lamps, and LEOs operated at 
potentials up to 40 to 50 volts (depend­
ing upon category of device) and current 
loads of 50 milliamperes. If the LM-311 is 
operated to be compatible with TTL digi­
tal logic, then the pull-up resistor is termi­
nated in a +5 VDC potential. and usually 
has a value of 1.5 to 3.3 kohms. 

Figure 3 shows two comparator circuit 
techniques applied to the same circuit. One 
technique is a zero offset control used to 
reduce the effects of the hysteresis band, while 
the other technique is the current mode con­
figuration. The offset control (R4) biases one 
input to a small, but non-zero level so that it is 
ready to trip when the other input is also non­
zero. In this particular case, the non-inverting 
input is grounded (V2 = 0), but could as easi­
ly be connected to a non-zero voltage. 

B) Transfer function. 

·V 

A means for limiting the output level, 
improving the sharpness of the transfer 
function corners (see Figure 1 B), and 
improving speed by reducing latch-up 
problems, is shown in Figure 28. In this 
circuit, a pair of back-to-back zener diodes 
are connected across the output line. 
When the output voltage is HIGH, it is lim­
ited to Vzt + 0.7 volts; and when LOW, it 

Current mode operation is usually faster 
and less prone to latch-up than voltage mode 
operation. For this reason, current mode com­
parators are sometimes used in high speed ana­
log-to-digital converters (A/D). Assume that the 
noninverting input is grounded. In this case, 
the output potential Vo will reflect the rela­
tionship of the two currents. If I 1 = 12, then Vo 
= 0. This circuit is, to the outside observer, a 
voltage comparator in that 11 = VljRI and 12 
= V2/R2. Of course, the circuit is also useful for 
accommodating current output devices such as 
the LM-334 temperature monitor IC, as well as 
voltages as shown. 
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V1 G----./\ 

V2 <>----./\ 

age meets both criteria. 

Other Matters 
Now let's take a look at some other 

matters. One reader wrote to me via E­
Mail and asked about the use of shield­
ed loop antennas in VLF receivers. We've 

R4 « A1 OR R2 

Figure 3 
Current~ ode 
comparator. 

V· 

~--+--<> vo discussed VLF receivers operating in the 
15 to 35 KHz region for hunting solar 
flares and detecting Sudden Ionospheric 
Disturbances (SJDs). Some people use a 
simple vertical aluminum pipe for the 
antenna. A pipe of two to three meters 
length will suffice. A few have reported 
using the rain gutter or downspout of 

100 
OHMS 

Zero-Crossing Detectors 
Figure 4A shows a zero-crossing detector 

circuit . In this case, a comparator is connected 
with its non-inverting input grounded. When 
v.n is non-zero, then the output will also be 
non-zero. But when the input voltage crosses 
zero, the output briefly goes to zero, producing 
the differentiated output pulse shown. These 
relationships are shown in Figure 4B. 

Window Comparators 

A window comparator is shown in Figure 
5. This circuit consists of two voltage compara­
tors connected such that one or the other 
input is activated when the input voltage (V•n) 
exceeds either positive or negative limits . The 
limits are set by setting VI or V2 reference volt­
ages. A possible application for this circuit is 
alarm systems (for example, over- and under­
temperature alarms), and other applications 
where a range of permissible values exists 
between two forbidden regions . 

An example of an application for the win­
dow comparator is the coincidence threshold 
detector shown in Figure 6; the circuit is shown 
in Figure 6A. while the operation is shown in 
Figure 68. The coincidence threshold detector 
passes pulses with amplitudes that fall within 
the upper and lower limits (i.e .. the "window"). 
but rejects pulses outside these limits. One use 
of this type of circuit is to reject noise and 
other spurious signals. 

The circuit consists of the window com­
parator shown earlier, A I and A2. The voltage 
levels at which the two comparators trip are set 
by a pair of potentiometers connected between 
the V+ power supply and ground. For best 
results, make V+ a regulated source, and bypass 
it to ground with at least 0. I j.l.F at the top of 
each potentiometer. The values of the poten­
tiometers are not critical, and can be anything 
from 1000 ohms to 100,000 ohms. They should 
both be the same value. however. 

The outputs of the operational amplifiers 
are fed to an AND gate. The two-input AND 
gate produces an output if. and only if. BOTH 
inputs are HIGH. If either input is LOW, then 
the output of the AND gate is also LOW. The 
outputs of the comparators are HIGH only 
when the voltage relationship to the input volt­
age is correct. Thus. the two inputs of the AND 
gate are both HIGH only when the input volt-
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their homes. At least one SID hunter uses 
the metal dome of his backyard astro­
nomical observatory as the antenna for 
his SID receiver. So why use a shielded 
loop for these receivers? After all. a 
shielded loop is a lot more complex 

antenna than a rain downspout or metal pole. 
A shielded loop is a multi-turn loop anten­

na that is completely shielded except for a 
small section (one to three inch-
es) . The shield prevents electrical 
fields from interacting with the 
antenna, while the one to three 
inch gap in the shield permits 
magnetic fields to interact with 
the antenna. The VLF radio signal v .. 
is an electromagnetic wave, so 
possesses both electrical and mag-
netic fields. The magnetic~sensitive 
antenna responds well to these 
waves. But a lot of the 60 Hz har­
monic energy from the power 
lines nearby are largely electrical 
fields because they are so near. 

The existence of 60 Hz har­
monics doesn't seem to be so 
much of a big deal on first blush. 
After all, 15 KHz is a lot higher in 
the spectrum than 60 Hz. so 
what's the big deal? Well, it's the 
high power levels involved in the 
power mains, combined with the 
high sensitivity of the VLF receiv­
er, that causes the problem. Even 
a small percentage of the 60 Hz 
energy radiating as harmonics is 
sufficient to interrupt a receiver 
operating close to the power 
lines. 

For VLF reception. the loop 
should be 24 to 36 inches on a 
side if square. or about the same 
diameter if circular. Use about 50 
to 125 turns of wire to form the 
loop. One approach that I've used 
is to use 50, 60. or 64 conductor 
computer ribbon cable to form 
the loop. Adjacent turns are con­
nected together. forming a con­
tinuous loop. 

If you want to tune the loop, 
it's necessary to find the induc­
tance of the loop, and then find 
a capacitance value to resonate it 
to the desired frequency. The 
advantage of tuning the loop is 
that the output signal is much 
larger, being increased by the 0 
of the capacitor (about tOO times 

+V 

·V 

·V 

+V 

• 

the untuned voltage at the same frequency). 
The ARRL Antenna Book, as well as my own 
Practical Antenna Handbook - 2nd Edition. 
both give details on how to calculate this 
inductance. Alternatively, you can order my 
Windows software LoopMaker ($20.00) or 
Antlers ($30.00). The LoopMaker is used only 
for loop antennas. while Antlers covers a much 
wider variety of antennas from VLF through HF 
bands. 

Another reader wrote to ask about a "storm 
finder" receiver. These were popular many years 
ago. and a project was published in the ARRL 
magazine OST. The storm finder looks for the 
RF burst of energy generated when a lightning 
bolt strikes. and provides directional information 
to tell where the storm is located. The storm 
finder antenna consists of a pair of 24-inch 
loop antennas. similar to the antenna discussed 
above, set at right angles to each other. For 
best results, the loops should be interleaved so 
as to form a cubical structure (even if made 
from sticks). 

The output signals from the loop (which is 
untuned) are amplified in identical amplifiers. 

V+ 

Figure 4 
AJ Zero-crossing detector circuit. 
BJ Waveforms. 

i 
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V1 0---------------~ 

V01 

Figure 5 
Window comparator. 

V2 o---------------~ 

and carried to an X-Y oscilloscope through iden­
tical lengths of coaxial cable. One loop signal 
is applied to the X-input of the 'scope, while 
the other signal is applied to the Y-input. The 
resulting pattern on the ·scope is a lissajous 
figure that shows the direction to the lightning 
strike. If the 'scope is calibrated using a com­
pass, then you can get the bearing by noting 
the way the signal is oriented. If you think your 

Connections ... 

V02 

'scope is not an X-Y 
model. be sure to 
make sure - look at 
the vertical controls 
and see if there is 
any button marked 
"X-Y" or "A-8" or 
something similar. 
NV 

I can be reached at P.O. Box 1099, Falls Church, VA 22041 , or via 
E-Mail at CARRJJ®AOL.COM 

Yes! We 
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Zenith and Pioneer are registered trademarks and all 
references are for identification purposes only. 

TZPC145 
Converters still offer ... The Originals 

ZENITir 
ST1086 

$120 

$5950 

I TEST EQUIPMENT cont. 

TEST EQUIPMENT: TEK/SONY 305-DMM 
SCOPE W/DMM BATT PWR XLNT $450, 
AC-DC electronics EL-750 electronic load 
$200, TEK DC509 universal counter timer 
$400, TEK DM502 DMM $100, TEK PG501 
pulse gen. $225, TEK TM 506 chassis $175, 
TM503 $100, Fluke 8000A DVM w/lo-ohms 
and Ni-Cad $100 , Fluke 1900A 80MHz 
counter $150, HP 3311A function gen. $175, 
HP 204C audio osc. $125, HP 241A audio 
osc. $100, HP 200CDR audio osc. $75, HP 
4328A millohmeter $225, HP 400EL AC volt­
meter $150, BK3020 sweep tunc. gen. $175. 
Wanted: TEK 5CT1 N reasonable price. 
Four Designs Co., 360-887-1555. VISA, 
M/C, AMEX, Discover. 

HP NIXIE tubes N1 8 P/N 1970-0018 NL-
5441 $125 ea. Or best offer. 503-251-2624. 

TvT- 3G $32 
TNT - "DIGITAL DYNAMITE" CALL 

~80 CALL 

PIONEER® PI0-3+ CALL call for FREE brochure 

MicroCom Industries Inc. Quantity Orders Only 
All Other Models Available 800-665-2002 Call for Pricing of Smaller Quantities 

BEST DEALER PRICES ANYWHERE! MasterCard • VISA • AMX • COD 
Write In 209 on Reader Ser vice Card. 

SELL YOUR EQUIPMENT on the Internet! 
Check out Met ric ' s "Wanted : Your 
Equipment" at http://www.metricsales.com 
Trade your equipment for dollars or for a 
newer model. 

SELL: SHIBA Soku AS9538 MPX TV sound 
sig. gen., $350; HP 1600A logic analyzer, 
$300; HP 419A null meter , $200; Fluke 
7261A universal counter, $250; Tek DC503, 
$200; Sencore DVM 38, $150; Photodyne 
1950A optic attenuator , 0 -70d8, $300; 
Polorad 1107E sig. gen. 3.7-8.4 GHz, $300; 
Nicolet 3091 , $500; Scientific Atlanta 41 0-428 
telemetry receiver 1660-1700 MHz, $500; HLI 
3701 communications test system, $300; HP 
7132A thermal plotter, $450; HP 371 OA, 
3716A, 37028, 3705A, $1 ,500; HP 3580A 
spec. analyzer , $1 ,500; HP 5345A, HP 
5355A, $900. A-Comm Electronics, 303-290-
8012. 

TEST EQUIPMENT: GR 1603-A Z-Y bridge 
$125; HP 858 computer $40; HP 215A pulse 
generator $75; HP 456A AC current probe 
$75; HP 489A amplifier $350; HP 1111 A AC 
current amplifier $75; Tek 453A oscilloscope 
$250; Tek 5110 oscilloscope mainframe $75; 
Tek 7403N oscilloscope mainframe $175; 
Wi ltron 300 phase meter $1 00; Lambda 
LMF5-0VM-R 5V 48A power supply $150. 
Call or fax to request list of other equipment. 
Phone: 908-722-6157, Fax: 908-722-6391 

TEST EQUIPMENT FOR SALE/WANTED: 
RF, microwave, video and fiber optic, cable 
TV, broadcast TV, satellite and related indus­
tries. Wavetek, Tektronix, Hewlett Packard 
and other manufacturers. Spectrum analyz­
ers , signal level meters, sweep systems, 
TORs, OTDRs, and much more. PTL Cable 
Service. Phone 407-747-3647, FAX 407-575-
4635. 

RF TEST EQUIPMENT: HP 5342A/1 18GHz 
counter (oven option) $2,100. HP 3403C/3, 6 
RF voltmeter $375. HP 862228 .01-2.4GHz 
sweep oscillator $1 ,600. HP 11869A adapter 
for 83508 $350. TEK P6201 900MHz active 
probe $350. HP 8405A vector voltmeter with 
accessories $650. Excellent condition as 
always, with warranty. Pepper Systems, 214-
353-0257. 

ANRITSU SPECTRUM ANALYZER, model 
71 OA, 1OOKHz to 23GHz. Modern pushbutton 
design. In excellent condition. With user man­
ual and full service manual , $9,990. HP 
4271 A 1 MHz LCR meter w/opt. 001 DC bias 
control & opt. 004 data input/output and HP 
16022A test fixture, $795. HP 8555A 0.01-
18GHz RF spectrum analyzer section, $695. 
Colby Instruments, Inc., 1810 14th St., Santa 
Monica, CA 90404. 310-450-0261 . Fax 310-
452-()()27. 
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CALL TOLL FREE 
(800) 292-7711 

Se Habla Espanol 

C&S SALES 
EXCELLENCE IN SERVICE 

WRITE FOR A 
FREE 60 PAGE 

CATALOG! 

AFFORDABLE, HIGH QUALITY ELENCO OSCILLOSCOPES 
2 YEAR WARRANTY 

MX-9300 
Four Functions in One Instrument 

Features: 
• One instrument with four test and measuring 

systems: 
• 1.3GHz Frequency Counter 
• 2MHz Sweep Function Generator 
• Digital Multimeter 

STANDARD SERIES 
S-1325 25MHz $335 
S-1340 40MHz $489 

Features: 

DELUXE SERIES 
S-1330 25MHz $439 
S-1345 40MHz $569 
S-1360 60MHz $759 

• Digital Triple Power Supply 
• 0-30V@ 3A, 15V@ 1A, 5V@ 2A 

• TV Sync • High Luminance 6" CRT 
• 1 mV Sensitivity • Complete Schematic 
• X - Y Operation • Plus much, much more!! 

12 FREE probes included with each scope!lj 

Features: 
• Delayed Sweep 
• Automatic Beam Finder 
• Z Axis Modulation 
• Built-in Component Test 

• Dual time base 
• Illuminated internal 

gradicule 

• Plus all of the features of the "affordable" series!! 

B&K 2MHz Function Generator Model 4010 

,... ... '" ""'_ . __ 
~~:1' 't;~t 

""-- ~~ · 

Fluke Multimeters 
70 Series 
Model 7011 ....... . ... $69.95 
Model 7311 ....... . .. . $97.50 
Model 7511 ... . ...... $135.00 
Model 7711 .......... $154.95 
Model 7911 ..... .. ... $175.00 
80 Series 
Model 83 ..... . ..... $235.00 
Model 85 .... . ...... $269.00 
Model 87 ........... $289.00 

M-1700 
Digital Multimeter 
11 functions including freq to 

20M Hz, cap to 20J.1F. Meets UL-
1244 safety specs. 

$195.95 

• 0.2Hz to 2MHz 
• Sine, Square, Triangle, 

Pulse and ramp output 
• Variable duty cycle 
• Variable DC offset 

Model M-6000 
. Features Computer Interface and Software 

• Frequency to 4MHz 
• Capacitance to 40nF 
• Large 3 3/4 LCD 

Display 
• Temperature to 

1999"F 
• TTL logic 
• Data/Peak Hold 
• Audible continuity 
• Auto power off 
• Unit indicator 
• Diode test 
• w/ RS232 Cable 

Kit Corner over 1 oo kits available 

Model AR-2N6K 
2 meter I 6 meter,. _ 
Amateur Radio Kit 

$34.95 
M-2665K 

Digital Multimeter Kit 

$54.95 

Model AM/FM-108K 
AMIFM Transistor Radio Kit 

·.·'pJsou • . ~T 
' c • 

· 0 ·.. ~:· 
" ,. r. c I! Q •f • 
A ., 0 : 'o 

Model XP-581 
4 Fully Regulated Power Supplies in One Unit 

4 DC voltages: 3 fixed • +5V@ 3A, +12V@ 1A, ·12V@ 1A • 1 Variable- 2.5. 20V@ 2A 

Ideal for laboratories, 
service shops and hob-

byists. sas 
B&K Model 1688 

High Current (25 amp) Power Supply 
Variable 3-14VDC 

1.3GHz Universal Counter 
Model F-1300 

• Period 
• Frequency 
& 8 other 
functions 

XK-550 Digital I Analog Trainer 

Elenco's advanced designed Digital 1 Analog Trainer is specially designed 
for school projects. It is built on a single PC board for maximum reliability. 
It includes 5 built-in power supplies, a function generator with continuous­
ly sine, triangular and square wave forms. 
1560 tie point breadboard area. 

XK-550 
Assembled and Tested 

$169.95 

XK-550K • Kit 

$139.95 
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Write In 131 on Reader Service Card. 

1.--T-E_S_T_E_Q_UI_P_M-EN_T_c_o_nt-. ------., POOR MAN'S Spectrum Analyzer/Monitor 
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 computer. Send stamped 
envelope for details. Science Workshop, Box 
31 OB, Bethpage, NY 11714. 

TEK 465M, 1 OOMHz, dual timebase, great 
condition, 1 new probe, $375. Qty. available. 
HP 8553B plug-in $250. Ridge Equipment, 
voice/fax 301 -831-7671 . 

WANTED: HYPOTRONICS Hy-Pot tester, 
DELTA or POTOMAC RF generator/detector, 
DELTA 01B-3 RF bridge, POTOMAC AM 
field strength meter. Call 214-270-0683, fax 
214-613-1158. 

TEST EQUIPMENT: TEK DA4084 (like 
AA5001) DISTORTION ANALYZER, $1,100; 
TEK 475 200MHz SCOPE, $650; HP 3300A 
FUNCTION GENERATOR, $115; HP 427A 
MULTIMETER, $85; KROHN-HITE 4100R 
OSCILLATOR, $110; OTHER EQUIPMENT 
ALSO; CALL RALPH, 719-495-4344. 

WANTED! TEST equipment. We pay top dol­
lar for used scopes, generators, analyzers 
from HP, Tektronix, and others. Call Charles 
at Metric for immediate quotation. 1-800-432-
3424. 

DESIGN/LAYOUT 

TEKTRONIX EQUIPMENT, AUDIO, VIDEO, 
ETC.: A6302 & AM 503 current probe & 
amplifier $890. AM 502, 7A22 high-sensitivity 
differential amplifiers $435, $375. FG 501A 
.002Hz-2MHz function generator $275. FG 
502 .1 Hz-11 MHz function generator $275. 
FG 504 .001 Hz-40MHz function generator, 
lin/log sweep $595. PG 508 5Hz-50MHz 
pulse generator $325. 7D20 digital storage 
plug-in $750. 5D10 waveform digitizer with 
readout $375. 466 1 OOMHz storage oscillo­
scope $790. 465B/DM44 100MHz oscillo­
scope $590. 485 350MHz oscilloscope $790. 
7633 1 OOMHz storage mainframe $435 . 
Excellent condition, warranty. Pepper 
Systems, 214-353-0257. 
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~::::~ Asset Sales has become 
BELL ELECTRONICS 

Electronic Test Equipment 

BUY • SELL 
Test Equipment Wanted 

Hewlett-Packard • Tektronix • Fluke • Wiltron 
Looking for Test Equipment Manuals? 

Contact: Manuals Plus (801)882-7188·Fax (801)882-7195 
Corporate Offices Seattle, WA 

P.O. Box 1762 285 S.W. 41st St. 
San Mateo, CA 94401 Renton, WA 98055 

415-579-1711 • Fax 415-579-5777 206-251-6960 
http:/ /www.bellelect.com 

Write In 92 on Reader Service Card. 

AFFORDABLE HP power sensor repair! 
Most 8481'As repaired for $205 or less. We 
also handle 478As and many others. Call or 
fax for more information. Willamette RF, Inc., 
541-754-7226, FAX 541-753-4629. 

TEST EQUIPMENT SALE: Scientific Atlanta 
4670A IF BB ana., $200; HP 6299A 0-100V 
.75A, $200; HP 64338 0-36, 10A, $450; HP 
62688, 0-40, 0-30, $800; HP 740A DC cali­
brator with pods, $200; HP 580A D/A con­
verter, $150; HP 536A wavemeter, $200; 
Halycon 52082 universal test analyzer, $500; 
HP 230A tuned amp, $250; HP 2308 tuned 
amp 10MHz-500MHz, $500; HP 805C slotted 
line .5-4 GHz, $150. A-Comm Electronics, 
303-290-8012. 

NEW, USED Hewlett Packard 10833A-D, 
HP-18 cables from $10. Call Psitech Plus 
707-745-4804, fax 707-747-5277. 

TEKTRONIX EQUIPMENT: 7A18 $35; 7A26, 
PG501, PS503A, 7B70 $60; 7B53A, 7B80, 
FG503, TM503, DM502A, S3 $75; 7 A 13, 
7885, TM506 $100; 7892A, 7810, 7704A, 
7623A, FG501 $125; 7633, 7815, PG507 
$150; FG504 $250; HP 86148 $125; 182C 
W/8557 A $600. Call Jeff for list at 508-533-
5944. 

FEITEK HAS the test equipment you want at 
reasonable prices. We buy, sell , and trade 
HP, Tek, GR, etc. Call or fax Monday thru 
Friday, 9 to 5, 314-423-1770, or write us at 
Box 3423, St. Louis, MO 63143. 

NETWORK ANALYZERS Hewlett Packard 
8410B, $150; 8410C $400; 84128 $400 
8412A $175; 8414A $225; 8740 $300; 8742A 
$300; 8411A $275, 1430C $175; 8750A stor­
age normalizer $85. Call for others. Psitech 
Plus 707-745-4804. 

w:,~i~:~;:m~:l.,,.~~-,w~«!'·f5um~~~teBri Siteh 
.'?flectrical Engineering Lab 

~ 
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MFJ MULTI-READER 

M FJ Enterprises, Inc. announces 
the MFJ-4628 secret shortwave 

multi-reader ... only $169.95. Now 
you can turn those mysterious 
chirps, whistles, and buzzing 
sounds on the shortwave bands into 
exciting text messages with our new 
MFJ-4628. Many of those chirps, 
whistles,.and buzzing sounds on the 
shortwave bands are BTTY, ASCII, 
and CW signals that are passing 
commercial, military, diplqmatic, 
weather, aeronautical, maritime, 
amateur, and other traffic. 

With the MFJ-4628, you'll be 
able to monitor Morse Code com­
munications via ham radio enthusi­
asts, military officers, commercial, 
aeronautical, diplomatic, and mar­
itime coastal stations from all over 
the world. There's plenty of exciting 
non-voice traffic on shortwave that 
will keep you fascinated for a long 
time - all you need is your receiver 
and your MFJ-4628 secret short- c 

wave multi-reader. 
, MFJ-4628 features a printer 

port that will allow you to monitor a 
frequency 24 hours a day, an MFJ 
MessageSaver, a high-performance 
modem, and you get the MFJ 
AutoTrak™, automatic Morse Code 
speed tracking, ~ 

For more information, contact: 

MFJ ENTERPRISES, INC. 
P.O. BOX494. DEPT. NV 

MISSISSIPPI STATE. MS 39762 
601·323-5869 FAX: 601·323-6551 

ORDERS: 1·8Ga-647~1800 

MODELS 3M & 304X AC/DC 
VOLTAGE REFERENCE 

Designed around a Thaler 
Corporation Tucson, AZ 

VRE305 +5 volt DC reference IC, 
the TDL 304 and 304X provide out­
puts of plus and minus 10 volts DC, 
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a 1 0-volt peak-to-peak squarewave 
to 1000 Hz, and a 1 0-volt RMS 
1000Hz sinewave all to 0.1% accu­
racy after a 30 minute warm-up. 
Long term stability is within 1 milli­
volt per 1000 hours. The 1 000 Hz 
frequency is crystal controlled to 
±0.01%. 

The model 304 is designed to 
accommodate an internal voltage 
divider such as an ESI model 
DP211 (not supplied) as shown in 
the accompanying photo. The 304X 
is designed to use an external volt­
age divider such as a General 
Radio Co. model 1454-A or 1455-A 
(not supplied). 

Input power is 115 VAG, 50-60 
Hz, and 1 0 watts. 

Dimensions of the aluminum 
cabinet are 6 W x 7.5 D x 4 H (inch­
es). Front panel is screened in black 
epoxy ink. 

Kit of all parts (voltage divider 
not included) $149.95. Assembled 
and tested is $189.95 (voltage 
divider not included). 

For more information, contact: 

TDL® ELECTRONICS, INC. 
5260 COCHISE TRAIL, DEPT. NV 

LAS CRUCES, NM 88012-9736 
505-382-8175 FAX: 505-382-8810 

COMPUTER DATA 
PROTECTORTM - TELEPHONE 

PRIVACY DEVICE 

Interruptions from co-workers or 
family members picking up the 

telephone when you are dialed into 
your favorite on-line service or cruis­
ing the Internet? Ever wonder if 
someone else is listening in on your 
telephone conversation? Just place 
one of Daleo Product's Data 
Protector™ line cords on the exten­
sions that are causing the interrup­
tions. 

Any device equipped with the 
Data Protector cannot access or 
interrupt a line that is already in use. 
This prevents devices on the same 
line from causing interruptions when 
downloading files, and eavesdrop­
ping on calls already in progress. 
This is an ideal device for the home 
office or anyplace where line privacy 
is required. 

Installation is simple. Just swap 
out your existing modular telephone 
cord with the Data Protector cord. 
An in-line coupler is provided if you 

need additional length in your instal­
lation. 

Retail price is $16.95 each with 
discounts when purchasing three or 
more devices. 

For more information, contact: 

DALCO PRODUCTS 
200 WEST MAIN, DEPT. NV 

ROBERTS, WI 54023 
715-749-0160 FAX: 715-749-3960 

CUSHCRAFT A27G-6S DUAL 
BANDYAGI 

The Cushcraft A270-6S dual ban­
der for 2 meters and 70 em is the 

perfect beam for a ham on a bud­
get. It has the gain and directional 
characteristics of a Vagi and the 
convenience of a single compact 
antenna with one feed line. It has 
the turning radius of under . three 
feet and stainless steel hardware. 
Assembly is a snap with fully illus­
trated assembly manual. 

For more information, contact: 

CUSHCRAFT CORPORATION 
P.O. BOX 4680, DEPT. NV 

48 PERIMETER RD. 
MANCHESTER, NH 03108 

603-627-78n FAX: 603-627-1764 

UNIVERSAL SYNTHESIZER 
CONTROLLER SOFTWARE 

SERSYNTH software enables RF 
engineers to easily program the 

latest wireless synthesizer ICs using 
an IBM PC/compatible computer. It 
eliminates the frustrating task of 
interpreting manufacture data 
sheets and days of trial and error 

software/hardware debugging. 
This software will program syn­

thesizers made by RF Prototype 
Systems, as well as wireless syn­
thesizer ICs manufactured by the 
following companies: Motorola, 
National, Siemens, Plessy, and 
Fujitsu. 

PLL parameters are entered, 
such as desired output frequency, 
reference frequency, step size, and 
prescalers used. Operating modes 
are fixed frequency, swept, and 
hopping between two specified fre­
quencies (useful for measuring 
switching speed). 

SERSYNTH includes a 3.5" 
diskette, instruction manual with 
step-by-step examples, and synthe­
sizer IC data sheets. 

For more information, contact: 

RF PROTOTYPE SYSTEMS 
9400 ACTIVITY RD., STE. J 

DEPARTMENT NV 
SAN DIEGO, CA 92126 

619-689-9715 FAX: 619-689-9733 
1-800-87 4-8037 

PORT-POWERED RS-232 TO RS-
422/485 CONVERTERS 

B & 8 Electronics Mfg. Co. 
announces the release of port­

powered RS-232 to RS-422/485 
converters. Each of these convert­
ers is packaged in a compact D8-9 
hood. These units convert RS~232 
TO and RD lines to balance RS-
4221485 signals. The pinouts of,1he 
422LP9R and 485LP9R matches a 
SMPTE (video standard) compatible 
controlling device. 

All of the converters are pow­
ered from the RS-232 handshake 
lines DTR and RTS (one must be 
high). The RS-422/485 driver is 
enabled/disabled with RTS. The 
receiver is constantly enabled on 
RS-422 units. On RS-485 units, the 
receiver is disabled when the driver 
is enabled and is enabled when the 
driver is disabled. 

All of the converters have a 
female DB-9 connector on the RS-
232 side. The 422LP9R and 
485LP9R have a female DB-9 con­
nector on the RS-422/485 side. The 
422LP9TB and 485LP9TB have ter­
minal blocks on the RS-422!485 
side and can be externally powered 
with a 12 VDC supply. All are priced 
at $59.95 each. 

For more information, contact: 

B & B ELECTRONICS 
MANUFACTURING CO. 

707 DAYTON RD., DEPT. NV 
P.O. BOX'1040 

OTTAWA, IL 61350 
815-433-5100 FAX: 815-434-7094 

BBS: 815-434-2927 
E-Mail: catrqst@ bb-elec.com 

WWW: http://www.bb-elec.com 



I TEST EQUIPMENT cont. 

MISCELLANEOUS TEST EQUIPMENT: HP 
59401A HP18 bus analyzer $475. Fluke 
5408 transfer standard $1,000. Tek 1105 
inverter $175. Tek 390AD digitizer $600. HP 
8015A 50MHz pulse generator $395. HP 
8016A 50MHz ECLITTL word generator 
$395. HP 5370A Time interval counter (oven 
time base) $1 ,800. HP 75808 drafting plotter 
(sizes A-D) $1 ,375 . HP 3314A .001 Hz-
20MHz function generator, lin/log sweep, etc. 
$3,250. Excellent condition! All with warranty. 
Pepper Systems, 214-353-0257. 

SELL: PHILIPS 6672A 1 GHz counter, $800; 
HP 5328A 1.2GHz counter, $500; GR 1650A 
RCL bridge, $250; GR 1656A, $300; Krohn­
Hite 5300A sweeping function gen., $450; HP 
33108, $250; Wavetek 907, $700; HP 675A 
. 1-32 MHz sweeper, $300; HP 32008 VHF 
sig . gen. , $150. Send or fax for test equip­
ment sales listing. A-Comm Electronics, 7198 
S. Quince St. , Englewood, CO 80112. 303-
290-8012, Fax 303-290-8133. 

THIS LOW circuit loading SCOPE PROBE 
produces a 60dB SPECTRUM ANALYZER 
display on your inexpensive scope. Excellent 
EMI/compliance tool. Request Technical Tips 
for line conduction, field strength, and current 
probe . 255 Spectrum Probe 30KHz to 
2.5MHz $279. 107 Probe 1 to 100 MHz $249 
($279 extra shielding) . Accessory Current 
Adapters: lAS $19, IA7 $29. SMITH DESIGN, 
215-661-9107 , 207 E. Prospect Ave ., N. 
Wales, PA 19454. 

GENRAD 1657 LCR meter $900, HP pulse 
generators 8002A, 8004A $250 ea. , 80078 
100M Hz $500, 8011 A $600, 8012A $700, HP 
5370A time interval counter $1 ,800, 3575A 
phase-gain meter $600, AC voltmeters 4038 
& 427A $120 ea. ITM 310-988-0277 or fax 
310-988-0476. 

Micro-Size 

TEST EQUIPMENT: Tektronix 7L 12 spec­
trum analyzer $950, HP 339A distortion mea­
suring set $600, HP 4800A vector impedance 
meter $400, HP 5300/53038 $250, HP 400F 
$150, HP 3465A $125, HP 6299A $100. Call 
Mark between 6-10 pm CST. 847-358-3388. 

WANTED: LATE MODEL TEST EQUIP­
MENT. (Tektronix, HP, Fluke) . Especially : 
Tek SG 505, Tek S-52 plug-ins. Also, we buy 
test equipment manuals and catalogs . 
Pepper Systems, 214-353-0257, 214-902-
9511 FAX. 

TECH SYSTEMS WANTS YOUR SUR­
PLUS ELECTRONIC TEST EQUIP­
MENT, MANUALS, COAX & WAVE­
GUIDE COMPONENTS. TOP DOLLAR 
PAID. CALL 1-800-435-1516 OR FAX 
LIST TO 908-280-0111 . 

WANTED: SERVICE monitors . IFR , 
Motorola , Marconi ; HP signal generators , 
spectrum analyzers , etc. 716-661-9964 or 
fax: 716-763-0371. 

FUNCTION GENERATOR, $159. Digitally 
synthesized with LCD readout. Frequency: 
DC-1 MHz with .35Hz resolution, 39 functions 
include sine, triangle , ramp, square , pulse. 
Output: RCA, 4.5VPP no load, 1VPP @ 50 
ohms. Units are new, assembled, w/power 
adapter. Northwest Electronics Surplus, Ph. 
541-485-3016. 

FLUKE PM2534 6.5 digit multimeter $490, 
1996 catalog price $2,039; TEK 577/177 
curve tracer $900; Lambda 0-36 VDC, 0-24A 
power supply with digital display $250. For 
more great deals on used working test equip­
ment visit our Web site at: http : 
//www.odulo.com/corp/equiptek 415-244-
9438. 

KEITHLEY 227 current source $395. 179 + 
RMS DVM $90. Rod-L M100 3 KVAC Hipot 
$495. Tek CT-5 current probe $300. HP 333A 
distortion analyzer $275 . Apex Jr., 3045 
Orange, La Crescenta, CA 91214. 818-248-
0416 Fax 818-248-0490. 

• 1 .25" x 1 .25" Smaller 
Than A Credit Card. 

C 
• Color & Black/White 

Models. 81\11:8r8S. Models to soo une Res. 
• 9V Battery Operation. 

CCD 

MB-750 
Introductory Offer: 

$119.95 
MB-750 

("C" Mount & Lens Optional.) 

• Low LUX/Low Noise. 
• Monitor in Total Darkness 

with IR Option. 
• Stealth/Covert Cameras. 
• Standard NTSC Output. 
• Low Power Consumption. 
• Can be plugged into any 

VCR or Monitor. 
• Options: Switchers, Optics, 

Wireless. 
• NEW Affordable Fiber 

Optic options for 
Cameras. 

• 2-Way Audio Operation. 

Metric 
Equipment Sales, Inc. 

800-432-3424 
Fax: 415-341-8874 
E-mail: metricsale@aol.com 

4 
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Scopes, Meters, Analyzers, Power Supplies, Signal 
Generators, Counters, Recorders and more 

Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu, 
Wavetek , Keithley, and more 

Write In 53 on Reader Service Card. 

• 900 MHz For Best 
Picture Quality. 

• Monitor In Darkness 
with IR LEOs. 

• Monitor has Dual 
Channel Mode. 

• Battery or AC 
Operation. 

• Plug & Play Quick 
Installation. 

• Mobile Security. 
• Condenser Mic. 
• VCR Compatible. 

V-Pack 202 
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by Karl Lunt 

Step out with a stepper 
motor robot 

've never built a stepper motor robot-

1 
ics platform before, but there's never 
any time like the present. So I asked 
others in the Seattle Robotics Society 
(SRS) for some pointers, spent a few 
evenings in the workshop, and built up 

~...--___ ...~ the two-tiered machine you see here. I 
enjoyed the construction, and picked up a few tips 
that I'd like to pass along. 

I'll leave a discussion of stepper motor theory 
and design to others, and focus instead on building 
the actual platform. You can find excellent informa­
tion on steppers through many channels, including 
a Web search using Alta Vista, or a browse through 
back issues of the popular electronics magazines, 
including Nuts & Volts. Also check the application 
notes from major chip makers such as National 
Semiconductor and SGS-Thomson. These app 
notes usually include some excellent material on 
the physics of steppers, as well as info on design­
ing driver electronics. 

ROBOTIC£ ' ' ' ' 
The motor will show maximum torque when 

the coils carry the rated current. However, sticking 
6 VDC on the coils just locks the motor in place. 
Remember, to move a stepper, you have to ener­
gize its coils in a seq ue nce . This implies a 
sequence of squarewaves, with 0 VDC (and hence, 
zero torque) when a coil is off, and 6 VDC (and 
maximum torque) when a coil is on. 

This brings us back to the L and the R. Current 
does not build up instantly in a coil simply because 
you switch on the juice. The rate at which the cur­
rent builds is determined by the L/ R constant, 
where L is the coil's inductance in henrys, and R is 
its resistance in ohms. For a full explanation of this 
relationship , refer to a ny copy of t he ARRL 
Handbook. 

For now, I'll stay with a general discussion of 
the problem. You want to bring the current in the 

' 
efficiency, with half of the applied power going into 
the coils and the other half into the air as heat. As 
you boost the resistance of the series resistor, the 
efficiency drops accordingly. An L/4R driver board 
in our example would use 45-ohm resistors, require 
24 VDC to reach rated current, and dissipate a 
whopping 7.2 watts per resistor. This yields an effi­
ciency of just 25%. 

This characteristically low efficiency makes the 
L/R design a true bow-wow for robotics. Most 
robots have enough problems hauling batteries 
around to let them run at all, without having to 
carry extra Juice just to run the onboard room 
heater. 

Besides the obvious problems with efficiency, 
this example points out another weakness to the 
L/R design. The current eventually applied to the 
coils depends directly on the voltage you use. Put 

I approached my platform 
design from the premise that step­
per motors are very much like the 
usual DC gearhead motors I've used 
so often before. You bolt them to 
the chassis, wire them up to a driver 
board, write some software to give 
them the electrical signals they 
want, and your robot goes. As it 

r-----------------------------------------------------------------------, another way, your L/R 
design must specify both the 
series resistor value AND the 
applied voltage. This 
becomes obvious when you 
think of the resistor and the 
coil forming a divider. You 
have to balance the resis­
tance and the applied volt­
age so the motor's coil ulti­
mately sees the rated volt­
age and current when fully 
energized. 

I 
I 
I 
I 
I 
I 
:CLOCK 
I 

: HALF/*FULL 

ENABLE 
turns out, this is pretty close to cor- CW/*CCW 
rect, but the differences between 
steppers and DC gearheads proved 
interesting. 

Drive that motor 

A stepper motor, such as the Vexta PXB44H 
that I used, consists of a magnetized rotor element 
that spins within a cylindrical field of alternating 
electromagnetic coils. When one coil is magne­
tized, the rotor moves slightly to align itself to the 
field. If that coil is de-energized and the second coil 
energized, the rotor again moves slightly, or steps, 
to realign itself. If the motor's coils are energized 
rapidly and in sequence, the rotor will rotate 
around its axis in a series of steps, with each step 
corresponding to the distance between coils. 

This very simplistic explanation shows the 
major difficulty in using stepper motors. You don't 
just apply current and watch the motor spin; you 
have to have some fairly complex driving circuitry. 
Luckily, owing to the widespread use of steppers, 
companies such as SGS-Thompson have devel­
oped ICs that ease the design of stepper driver 
boards. 

Stepper driver boards come in two major 
designs: the L/R type and the chopper type. Both 
designs try to deal with the same problem when 
supplying voltage to a stepper's coils, namely, 
forcing the maximum rated current into the coils 
as quickly as possible. The faster you can get the 
maximum current into the coils, the sooner you 
will have full torque available. But the inductance 
(L) and resistance (R) of the motor's coils combine 
to place an upper limit on how quickly current can 
build up at a given voltage. 

I'll use the Vexta motor above as an example. 
The motor runs at a rated 6 VDC. The two coils are 
center-tapped (the motor has six leads), and the 
resistance across each full coil is 15 ohms. This 
means each full coil, when driven by 6 VDC, will 
pull 0.4 amps. 
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The L297 /L298 chopper driver 

motor's coils to the rated value as quickly as possi­
ble, to get the maximum torque, but the L/R time 
constant gets in the way. You need a driver board 
that somehow gets past this L/R time constant, or 
at least helps you mitigate its effects . 

The L/R driver tries to offset this time constant 
by increasing the R value. If each coil measures 
out at 15 ohms, and you were to somehow double 
that, the time constant would suddenly become 
L/2R, or half its original value. This would let you 
reach the rated current in the motor's coils twice as 
fast. Rewinding the motor's coils with smaller wire 
wouldn't be practical, so most L/R drivers simply 
stick a hurking power resistor in series with each 
coil. 

Assume you add a resistor equal to the coil's 
resistance in series with each coil. For my exam­
ple, this would take a pair of 15-ohm resistors . The 
added resistance means that in a holding situation, 
with a coil fully energized, the coil will only see half 
the applied voltage. So right off, we know that we 
have to double the driving voltage if we want the 
coil to ever see its rated voltage. Thus, we would 
have to supply 12 VDC to our L/2R driver board to 
run a 6 VDC stepper motor. 

Next, we need to look at the power rating of 
the resistor. In the worst case, with the coil fully 
energized, the resistor will carry the coil's rated cur­
rent of 0 .4 amps. This means the resistor must dis­
sipate I*I*R watts, or (0.4 * 0.4 * 15) watts , or 2.4 
watts. Since each stepper motor has two coils, you 
need two resistors, which will dissipate a total of 
4.8 watts. 

Because the stepper coils have the same resis­
tance of 15 ohms, each coil will also use up 2.4 
watts. This means that an L/2R drive shows 50% 

So why do so many L/R 
designs still exist? Because 

---------------- they're cheap. About all you 
really need is a set of power transistors or 
MOSFETs, the series resistors, and some type of 
electronics to create the correct sequence of steps. 
If your design can use a wall outlet for power, all 
the better. Not having to worry about the battery 
drain just leaves you with the problem of venting 
all the built-up heat. 

Chopper drives take a more intelligent 
approach to the problem of getting the rated cur­
rent into the coils quickly . Here, the idea is to 
dump a high voltage, well beyond the rated volt­
age, into the coil and monitor the coil's current. 
Whenever the coil's current reaches some set limit, 
usually below the rated value, the chopper drive 
momentarily shuts off the voltage, but continues to 
monitor the current. When the current drops below 
a lower bound, the driver turns the voltage back on 
and the process starts over. This repeated cycle of 
sample and switch lets the chopper drive maintain 
full current in the coils longer than would be possi­
ble with a simple L/R drive. This, in turn, lets you 
run a stepper faster, with more high-end torque. 

The increase in speed and torque over an L/R 
drive can be considerable. National 
Semiconductor's application note AN-828 cites a 
typical comparison of torque between a standard 
L/R drive and a chopper drive based on the com­
pany's LM18200 chopper IC. Using a motor rated 
at 18 oz-in of torque, the torque using an L/R drive 
dropped to 10 oz-in at a step rate of about 400 
steps per second. Compare this to the chopper 
drive, where the torque didn't drop that low until 
the motor hit 2,000 steps per second. 

A chopper drive usually consists of logic cir­
cuitry to create the proper stepping pulses, a cur­
rent monitor for sampling the current flowing 



TICS ... ROBOTICS ... 
r------------------------------------------------------------------------------------, 

Foamcore upper platform 

Metal spacers and "' 8-32 hardware (4) --...._ 

12 VDC gel-cell 

Stepper driver 
board (2) 

' Foamcore shim, as needed 

------ Furniture knob caster ~ 
Base of 1/4" Sintra plastic Stepper motor (2) 

I 
I 

Layout of a simple stepper robotics platform 

L------------------------------------------------------------------------------------~ 
through the motor's coils, and a set of high-current 
switches. These usually consist of an H-bridge 
made of power bipolar or MOSFET transistors, 
though many companies now offer a single pack­
age containing one or two high-<:urrent H-bridges. 

One of the older chopper drive systems on the 
market is the SGS-Thomson L297 /L298 combina­
tion. The L297 stepper controller chip comes in a 
20-pin DIP format. It accepts a set of digital signals 
from some host device and generates the proper 
switching signals for a high-current driver. The 
L297 works well with the L298 dual high-current H­
bridge driver, which comes in a 15-pin multiwatt 
power package. This driver can handle up to 46 
VDC and a total of three amps of current (intermit­
tent). 

Real electronics 

A single L297 /L298 combination can drive 
one stepper motor. The two chips plus supporting 
circuitry fit confortably on a PCB 2.75 x 2 inches. I 
know this because Bill Bailey, one of the SRS stal­
warts, designed just such a circuit board. Rather 

InterrUpt $ffe2 
rtoc_lsr: ,, 
~ TFtG1, AMASK 
lfrscnt<>O 

coils. If ENABLE is low, however, the H-bridge 
removes all current from all coils. This latter condi­
tion can serve as a power-saving feature, since you 
can shut off the current when the robot is at rest. 

The HALF /*FULL line determines whether the 
stepper moves in half-step or full-step increments. 
Using half-step mode lets you double the resolution 
of your stepper system, though your motor will run 
half as fast for the same pulse rate. 

The schematic shows a 1 K trim pot, R4, which 
you use to set the maximum current the chopper 
will deliver to a coil. You simply hook a voltmeter 
to pin 15 (VREF) of the L297, then read the volt­
age as you adjust R4. The voltage you read, in mil­
livolts, corresponds to the amount of current the 
chopper will deliver to each coil, in milliamps. 
Thus, setting VREF to 200 mV causes the driver to 
maintain 200 rnA of current in any energized coil. 

Note that the L298 power H-bridge only uses 
the motor's voltage; it does not need a source of 5 
VDC. You can drive the L298 with anything up to 

. 46 VDC, though you may have to provide a 
heatsink at higher currents. 

You do need, however, to provide 5 VDC to the 

' right motor ISR 

poke ftTOC, (peek(RTOC) + rsdly) 
If """'t <> $ffff 

' clear the ir}temlpt flag 
. if aomethifMJ to do ... 
• set timer f9r next pulse 
' if not running forever ... 
'count this.~ rscnt = rscnt • 1 

encnt;. t "' 

pokeb .PC)RTB. (peekb(POR'f8) orRCLK1) 
pokeb PORTS, (peekb(PORTB) and RCLKO) 

• bring elk high 
' now bring it low 

endlf 
end 

than design my own, I used his in my latest robot. 
Refer to the accompanying schematic of Bill's 
chopper driver board. 

You can think of this chopper design as a 
black box. You plug a stepper motor into one end, 
add voltage, and hook up a computer to the other 
end. The computer provides a set of signals to the 
board's inputs, and the board, in turn, switches cur­
rent into the motor's coil as required. Refer to the 
accompanying drawing of the L297 /L298 chopper 
driver. 

The host computer - a 68hc 11 in my case -
must provide a small set of control signals. The 
CLOCK signal acts as a step command; each low­
going pulse causes the L297 to advance the motor 
one step in the current direction. The CW /*CCW 
signal determines the direction of rotation; a high 
on this line causes the motor to step in one direc­
tion, while a low makes the motor step in the oppo­
site direction. The ENABLE signal controls the 
overall operation of the H-bridge. If ENABLE is 
high, the bridge drives current into the selected 

L297, since it is basically a logic device. Bill has 
added traces for a simple 78L05 voltage regulator 
supply that derives 5 VDC from the motor voltage, 
though you can also provide 5 VDC through the 
host computer connector, J2. If you do use the 
78L05 regulator, make sure you keep the motor 
voltage at 12 VDC or below. Higher voltages will 
cause the 78L05 to dissipate too much heat, and it 
will thermally shut down. 

Bipolar H-bridges, such as the L298, can suffer 
from thermal runaway and burn up if you pull 
excessive current. I strongly suggest you install a 
fuse in the motor voltage line coming into the 
board to protect the electronics. The fuse rating 
isn't too critical; just use one about twice your 
intended current draw. In my case, I had set both 
motor driver boards for about 300 rnA, so I was 
drawing 600 rnA per board or a total of 1.2 amps 
worst case from my 12 VDC battery. I chose a 1.75 
A fuse, inserted it into a Radio Shack automotive 
in-line fuse assembly, and wired the harness into 
the power system of my robot. 

You need to pay attention to some of the com­
ponents when building your own L29'7 /L298 step­
per driver board. Most important, be sure to use 
Schottky diodes for the snubbers; these are CR 1 
through eRB in Bill's schematic. I used 1 N5822 
devices, as suggested by Bill, but other three-amp, 
50 V fast-recovery diodes will work as well. 

Also, the two sense resistors, R7 and R8, 
should be non-inductive devices. This means you 
cannot use wirewound resistors. Bill's circuit calls 
for 0.5 ohms each, but he notes that 0.47 ohms 
will work as well. 

After you have built your driver board, you can 
hook up a small 555 oscillator to generate a 
stream of square pulses at about 200 Hz. 
Temporarily tack jumpers to the input lines of your 
driver board to get this configuration: 

J2-1 Ground 
J2-2 N/C 
J2-3 N/C 
J2-4 Ground (HALF/*FULL) 
J2-5 Pin 3 of the 555 (CLOCK) 
J2-6 Ground (CW/*CCW) 
J2-7 vee (ENABLE) 
J2-8 vee (RESET) 
J2-9 See text (VCC) 

If you installed the optional 5 VDC power sup­
ply shown in Bill's schematic, do not connect an 
external 5 VDC source to pin J2-9; that pin will 
already have 5 VDC on it. Instead, hook J2-7 and 
J2-8 directly to J2-9, to tie those signals high. 

Turn on the driver electronics, then adjust R4 
for a reading of 200 rnA at pin 15 of the L297. 
Remove power, install a stepper motor on the con­
nector J3, then turn on power to the motor board 
and to your 555 circuit. You should see the motor 
spinning smoothly. If you used a trimpot in your 
555 circuit, you should be able to alter the pulse 
rate and see a corresponding change in the 
motor's step rate. 

Now, some software 

Time to add some software, so you can put 
some intelligence behind your motors. I used one 
of Marvin Green's BOTBoards, complete with a 
68hc811e2 MeU, to act as my robot's brain. I 
wrote all of the stepper driver code in SBasic, and 
the complete stepper library only takes up about 
512 bytes of EEPROM. (See software listing else­
where in this article.) 

The heart of the stepper code is the two inter­
rupt service routines (ISRs) used to generate step 
pulses on output pins OC4 and OC5. I will describe 
how OC4 works; OC5 behaves identically. 

This simple routine begins by clearing the 
RMASK bit in the TFLG 1 register. Clearing this bit 
rearms the TOC4 timer, acknowledging the inter­
rupt that got us here in the first place. If you don't 
dear this bit, the interrupt will re-trigger as soon as 
you try to leave the routine, putting you in an infi­
nite loop. 

The code next checks the variable RSCNT, 
which holds the right-motor step count. This vari­
able always holds the number of steps remaining 
before the current motor motion completes. If 
RSCNT does not already contain zero, then the 
code assumes another step is required. It prepares 
the step by first updating the timeout value in 
RTOC, which holds the timeout count for the next 
pulse. The code does this based on the value 
already in RTOe, which is just an equate for the 
68hc 11 TOC4 register. That register already holds 
the timer count that got us into this routine origi­
nally, so adding a delay to that value and storing 
the sum back into RTOC makes sure we get anoth­
er interrupt at the right time. The delay we add to 
RTOe has already been stored in variable RSDLY, 
which stands for right-motor step delay. 

The code then tests to see if RSCNT holds the 
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r----------------------------------------------------------------------------------------------------, is worth study. I 'II make a 

copy of this code available 
on my Web site listed below. 

CJ. 

vee 
Q 

JZ .0033uf ~ 
~vee -

Rl 
22k 

U1 

Final thoughts 

I cs 
O.tuf + 

CRl CR2 CR3 CR4 +V 

: 8 i '"' c....-..o&. OSC SYNC 1-"1'---<~:si.!in~ J3 
4 

I haven't gone into much 
detail on my stepper robot 
platform, since I wanted 
instead to focus on the elec­
tronics and software. I used a 
pair of surplus Vexta steppers, 
rated at 0.8 amps at 6 VDC, as 
my drive motors. You can find 
suitable steppers in just about 
any mail-order surplus catalog. 

7 ,----t---'1._,.18-tCL.K A 1-j:t::===========Stl I 1 ~ Q1 2 
•..!i-l.----+-l---1-+---*-1'7!...1 CW/~ B 1- I2 Q2 ~3L~~+=+~==~-L.,3 

I r--+---'1o.L..J9 HA" g ~ lg u :~ i! 
I L---'

2r.lL.f0 mrr INHl s 6 ENABL.EA 

s 
4 

'-------~ll0"-1 ENABLE INH2 14 1 ENABL.EB 

.-----~1"-"--!S VREF ~~~~g LS ~~~~~~ 
3 

I powered the robot using 
a single 12 VDC, 1.3 AHr gel­
cell battery for the motors, and 
a set of four AA Renewal cells 
to run the 68hc11 MCU board. 
I used a separate MCU supply 
to keep as much stepper 
motor electrical noise out of 
the MCU's circuitry as possi­
ble. I also hooked up a charg­
ing jack on the gel-cell, so I 
can recharge the gel-cell in 
place, without having to pull 
wires and mess with connec­
tors. 

v~c 
R2 

r CONTROL HOHE f_L RS R6 
10k lOk 

TBD 

< R3 
3.9k < TBD 

LZ'.H -- C4 
C3 -- I 100-220pf 

J.00-220pf I "::"' R7 
o.s 

TBD - To be determined. lW 

RB 
o.s 
lW 

CRS eR6 CR7 eRe 

--1 

_.!, e2 I luf 

R2, R3 adJu•ted and 
in•talled as needed, 
The simple ~ase is 
not to install R2 
and use 3.9k for R3. 

AdJust value of RS/R6 such that, 
at peak ~urrent, the voltage drop 
is 0.2 to o.s volts. 

RC filter on SENSE inputs optional. 
If oMitted, install Jumper wires in 
pla~e of RS and Rl., and do not 
install C3 and C4. 

U3 installed 
onlw as needed, 

----------------------------------------------------------------------------------------------------~ 

I took the easiest possible 
way out for mounting these 
motors onto my Sintra plastic 
base. I simply stuck them in 
place using double-sided foam 
tape. The tape has plenty of 
grip; in fact, I'm reluctant to 
change the arrangement, 
since it's such a pain pulling 
the motors off the base. 

value $ffff. This is a special value that means 
"move forever." If RSCNT holds $ffff, the ISR does 
not decrement RSCNT. Thus, RSCNT stays non­
zero and unchanging, so the right motor will spin 
continuously. If, however, RSCNT does not hold 
$ffff, the ISR decrements it. This insures that even­
tually RSCNT hits zero and the motor pulses stop. 

Finally, the time comes to actually provide the 
motor pulse. The code does this by toggling a ' 
selected bit in output port B. The constant RCLK 1 
defines an OR-mask for setting this bit to 1 and 
RCLKO defines an AND-mask for clearing this bit to 
0. The two POKEB statements each read the cur­
rent value of port B, modify the proper bit, then 
write the new byte back to port B. 

When control exits this routine via the END 
statement at the end of the ISR, the 68hc 11 will 

actually execute an RTI instruction, which returns 
from the interrupt back to the mainline code. 

This ISR forms the bulk of the stepper motor 
code. All the other code in the stepper library exists 
only to support this routine in some way. For 
example, the routine lnitSteppers 
sets up the TOC registers for the 
right and left ISRs, and initializes 
the variables used by these rou-
tines. Similarly, StartSteppers acti-
vates the motor interrupts so the 
first pulse can actually happen. 

I've tried to provide good com-

As for mounting the wheels 
onto the motor, I used the wheel mounts described 
in last month's issue. Dan Mauch, one of the club's 
machinists, helped me with the design, and it really 
simplifies wheel mounts. Take a moment to leaf 
back through the last issue for details. NV 

As always, you can reach·me at: 
Karl Lunt 

2133 186th Pl., S.E. 
Bothell, WA 98012 

E-Mail: karl@mav.com 
ments to all of this code, to make it 
easy to follow. This code should 
serve as a good starting point for 
more sophisticated routines , and 

ftp: cherupakha.media.mit.edu/pub/incoming/karUunt 
Web: http://www.seanet.comj-karllunt 

. BUY• SELL• CONSIGN GET ACQUAINTED SPECIAl - DEAlERS ONlY 

WANTED 
>-- Electronic Test Equipment 
>- Electronics lnventorr 
>- Scientific Eguipmen 
>- Mf~. Shop Equ1p. 
>-- Da a!Telco 
>--Memory 

46 July 1996/ Nuts & Volts Magazine Write In 156 on Reader Service Card. 

DESCRAMBLERS 10 LOT 20 LOT SPECIAL* 
Stealth 1 000 50.00 43.00 35.00 
Stealth P-80 60.00 55.00 42.00 
TVT3G 39.00 36.00 32.00 
New PIO-PPLUS 60.00 57.00 43.00 
M80 60.00 50.00 39.00 

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

702-895-9120 COD 
Write In 117 on Reader Service Card . 



C~1\.T\' C'ON\'ERTERS & REMOTES 

CONVERTERS: 
550 Mhz Plain converter :from $32.00 
450 Mhz Plain converter from $23.00 
400 Mhz Plain converter :from $20.00 

RAW ADDRESSABLE CONVERTER ALSO AV AJLABLE 
Prices without hand 1.Ulit 

REMOTE CONTROLS: 
SA8550-175 Black refurbished $3.00 
SA8550-075 Beige New $5.75 
Jer 400 New $5.50 
Jer 450 New $5.50 
Jer 550 SCRTI refurbished $3.00 
Jer 550 New $5.75 

Please call for other model not listed - Prices subject to change 

Minimmn 10 lots 

1--107-398-9051 
Write- in 169 on Reader Service Card. 

I TEST EQUIPMENT cont. 

SELL: POWERSTAT 15M0136780-3 motor 
driven 3 phase variable xformer, 0-280 VAC 
22A 10.7KVA, $450; GR 1644A, Megohm 
bridge, $450; GR 1650A, RCL bridge, $250; 
GR 1925A multichannel filter, $400; GR 722D 
variable cap., $150; HP 334A distortion ana­
lyzer $450; Quest CA-12 sound calibrator, 
$75; GR 1423A decade cap., $350; HP 302A 
wave analyzer, $250; Avantek AV7403M Yig 
oscillator, 4-8 GHz, $150; HP 3964A 4 chan­
nel instrument recorders, $250 ea. Send for 
test equipment sales list. A-Comm 
Electronics, 7198 S. Quince St. , Englewood, 
CO 80112. 303-290-8012 Fax 303-290-8133. 

POWER SUPPLY, 0-20VDC, 0-SOA, unused, 
30mV ripple , LCD displays for I and V, 
CC/CV, 19" x 18.5" x 1.7", only 15 lb., many 
other features. $250. Other power supplies 
available. 415-244-9428. 

WANTED! TEST equipment. We pay top dol­
lar for used scopes, generators, analyzers 
from HP, Tektronix, and others. Call Charles 
at Metric for immediate quotation. 1-800-432-
3424. 

WANTED! TEST equipment. We pay top dol­
lar for used scopes, generators, analyzers 
from HP, Tektronix, and others. Call Charles 
at Metric for immediate quotation. 1-800-432-
3424. 

BOONTON 93AD, True RMS voltmeter $200; 
9200 RF millivolt meter with probe $375. Fax 
us to be put on our twice monthly equipment 
listing @ 707-747-5277. Psitech Plus 707-
745-4804. 

ECLVPSE AUTOMATIC wiring analyzer for 
cables, harnesses, circuit boards, backplanes 
& complex subassemblies (w/manuals & soft­
ware); Tektronix scopes , 422, 454 , and 
R7704 (w/o plug-ins) ; Gould 8iomation , 
K1 00-D logic analyzer (w/manual); Electro­
craft E586M motomatic measures RPM 0-5K. 
Call 704-372-0096, Fax 704-372-7799. 

HP 8614A signal gen .8-2.4GHz, $500; HP 
8616A $500; Tek 434 25MHz storage, $450; 
Tek 603A XY storage, $300. 604 XY display, 
$250; 607A, $250; Tek 634 video monitor, 
$250; Tek 7603, 3 slot frame 100MHz, $250; 
Tek 7904, $500; Tek 7834 400 MHz storage 
frame, $500; Tek 7A11 , $300; Tek 7A12, 
$100; 7A13, $300; 7A18, $100; 7A19, $250; 
7A22, $300; 7A24, $300; 7A26, $200; 7850, 
$150; 7850A, $150; 7853A, $150; 7880, 
$200; 7885, $250; 7892A, $250; C51 camera 
and back for 7000 series scopes, $150; T922 
15MHz scope , $200; Tek 4658, $750; Tek 
475, $800; TM506, $200; Tek TM504, $150; 
Tek R468, $750; Tek PS-501-2, $150; Tek 
PG-501-2, $250; Sierra Misco 4001 solar 
radiation recorder, $250; HP 1725A 275MHz 
scope with DVM, $850. A-Comm Electronics 
303-290-8012. 

SUCH A DEAL! On-line auction of popular 
test equipment. Check out Metric's "Auction" 
at http://www.metricsales.com There's noth· 
ing else like it! 

SELL: DIGITAL oscilloscope, Nicolet Model 
40948 with 4175 & 4562 plug-ins and XF44 
disk drive, books and software included. $300 
other items available, call or send for list. 
8P8 Assoc., 1977 High St. , Longwood, FL 
32750. 407-330-3408, FAX 407-330-3498. 

WE PURCHASE 
NOS,. ,.YPES OF UNMODIFIED 

CABLE EClUIPMEM,. 
• NEW OR USED • U.S. SYSTEM - NTSC 

• I 0 TO I 000 UNITS • WE PAY THE FREIGHT 
• GUARANTEED CASH FUNDS 

PHOIIIE I •800•448-90 2 0 ASK FOR PURCHASING 

OR FAX US YOUR INVENTORIES AT: 1-800-448-5032 
MA'riOM~L CABLE SERVICES 

DIGITAL STORAGE 

OSCILLOSCOPE 
WITH SPECTRUM 

ANALYZER, DVM, FREQ. 

COUNTER, AND DATA 

LOGGER 

INCLUDES SOFTWARE & INSTRUCTIONS. 

ALLISON 0-SCOPE 
MODULES CONVERT 

PC'S INTO 
MULTIPURPOSE TEST 

AND MEASURING 
INSTRUMENTS 

i 
.---~=-

Screen 

Capture 

of 

Sine Wave 

Spectrum 

of 

Captured 

Sine Wave 

FEATURES: 
ASSEMBLED AND TESTED••••••••••••••••••• $169. • SMALL & PORTABLE 
ENHANCED SOFTWARE••••••••••••••••••••• $ 20. • USES PRINTER PORT 
KIT (WITHOUT CASE)• •••• ••• •••••• •••••• •• • $129. • USES STD. PROBES 
SHIPPING•••••••••••••••••• $7.50 (2ND DAY $11.50) • DC TO SO KHz 
TO ORDER: SEND CREDIT CARD INFO., M.O., OR CHECK, • 10 v/div. TO SO mv/dlv. 

OR YOU MAY CALL 1-800-980-9806 • MADE IN U.S.A. 

ALLISON TECHNOLOGY 
CORPORATION 

8343 CARVEL, HOUSTON, TX. 77036 U.S.A. 
PHONE: 1-713-777-0401 FAX: 1-713-777-4746 

BBS: 1-713-777-47S3 

service \'sar - vas\ noun 

• SAME DAY SHIPPING 

OPTIONS: 
• PROBE SETS 
• EXTERNAL TRIGGER 
• DUAL TRACE 
• BATTERY PACK 

- The occupation of performing work or functions 
that benefit and contribute to the welfare of others. 

see Mouser Electronics 

Ca/1 for your 

FREE 324 
page catalog 

TODAY! 

65,280 Products 

126 Manufacturers 

All Orders Ship Same Day 

• Passive Components • Semiconductors 

• Electromechanical • Connectors/Cable 

• Surface Mount and Through Hole 

US ERe 
TRONICS 

800-992-9943 
FAX: 817-483-0931 

http://www.mouser.com 
sales@ mouser. com 

Main St., Mansfield, TX 76063 
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Miniature Transmitters and Receivers 
Small, Attractive, H~h End Quality, 2 Channel Transmitter 
59,049 Settable Codes, 150'-300' Range, 1-I/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-l/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 Transrnilter and Receiver 24.95 19.95 14.95 
AddS 4 shipping for nut lttm + S 1 for oa<h additional Item. Co. ruldents add 1.25'J, lax 

Yip Mautcrerd Mons:v Orstcg Pcrwnal Chcs;ll2 nnd Cub C 0 D.a 

Visitect. Inc. (510) 651-1425 Fax (510} 651-8454 
P.o. Box 14156 I•rcmont, CA. 94:~39 

Write in 82 on Reader Service Card. 

- • ~ ~- .• se'. b-8\ TEST -QUIPMENT ~ALES ~ 
FLUKE 343A DC VOLT CALIB .......... $950 
GUILDLINE 9577 7.5 DIG DMM ........ $995 
HP 11664A CRYSTAL DETECTOR ... $350 
HP 3325A SYNTH/FUNCT GEN ....... $1995 
HP 37768 PCM TERM TEST SET .... $1295 
KEITHLEY 224 CURR SOURCE ...... $1150 
TA5112 TELEPHONE NET SIM ...... $3495 
TEK P6201 900MHz FET PROBE ...... $295 

HP 8082A 250M Hz PULSE GEN .... $995 
ROD-L M35 35A GRND TESTER .. $1750 
HP 19808 DIGITAL SCOPE ........... $995 
TEK 465100MHz SCOPE. .............. $475 
ROD-L M100AVS4 HIPOT .............. $695 
FLUKE 5200A AC CALIBRATOR.$1995 
TEK 2215 60MHZ SCOPE .............. $550 
TEK 2336100MHz SCOPE ............. $895 

BE SURE TO VISIT OUR NEW WEB SITE: http://www.tesales.com 

CALL ABOUT NEW TEKTRONIX & FLUKE PRODUCTS ! 

CUSTOMER SATISFACTION OUR# 1 PRIORITY 
WE BUY SURPLUS 

EQUIPMENT 
PHONE (603) 434-2544 
FAX (603) 425-2945 

M/C& VISA 
ACCEPTED 

P.O. Box 986 Londonderry,NH 03053 

Write in 91 on Reader Service Card. 

Views tar 

TZPC145 
lndudes: lost Channel Re<OII 

Po rental Control 
Favorite Channel Scan 
Sleep Timer 

I 10 20+ 

73.95 69.95 67.95 

w/ REMOTE 

20 t 

()YC===FL=O=W=E=R=B=IT=S==~~ 
\4" X 2" 
\4" X 4" 

1-9 
1-9 

12.50 
14.50 

These security bit~ are compatible 
with all the following companies: 

Pioneer 6300 round bit (tri-notch) 13.95 
Pioneer round bit (no notches) 13.95 

" 
"€ 

Jerrold Flower-head 
Security Screwdriver-?" 17.50 

Hex-drive Hand Ratchet 
Fits all our TORX and Hex bits 6.35 

54.95 

Steel-shank 
magnetic screwdriver 

for Hex-insert bits 5.35 

PrtetiiJIII 
-~i~: lelrtetua~ ~~~~'-~~ 

JOur order SldPIIId IIUSiniSs dar 
H dalaiS llcelnd Ill 7:10 lftl 

ror complete lnfonnaaon download 
AP Circuits newuser.exe from our 24 hr BBS 

A 
#l-t1tUI ~ :a: !403) 291·9342 !BN1l 

r'\ ==iiiiii lliiiJiiil Internet hiiP://WWW.apclrcults.com 
._. w(US)•MU ~ ~,.;Em;.;.;;.;;al;,;,;.l:..;;.;sla;;;.;.n;.;:@;.;;a.:;.;pc;.;;.lrc..;;.;u;.;;.lts.;.;..c;.;.o;.;;.m ___ _.,~ 

Write In 52 on Reader Service Card. 

EQUIPMENT MANUALS $5 each + S&H. I 
have hundreds of original equipment manu­
als. Direct your request to Rob Wolski , 3889 
Waterbury Dr., Dayton , OH 45439-2440. 
Fax/Voicemai l 513-293-3952 . E-Mail: 
am349@dayton .wright.edu Complete list 
available at http ://pwp .usa .pipeline .com/ 
-arrested/ 

OSCILLOSCOPES: TWELVE clean working 
Hewlett Packard HP 140A mainframes with 
owner/service manuals and new AC cord . 
$1 99 each. Matching HP 1401 A. HP 1402A, 
HP 1405A, HP 1406A, HP 1415A, HP 1420A 
HP 1421A, and HP 1423A (all with manuals) 
available with mainframe purchase. VISA and 
MasterCard accepted . LANCE JOHNSON 
ENGINEERING, PO Box 1047, Elizabeth, CO 
80107. 303-646-4630. lance356@aol.com 

NETWORK & SPECTRUM ANALYZERS, 
ETC.: Tek 7L13 1KHz-1800MHz, 30Hz RBW 
$1,750. Tek 7L5/L3 20Hz-5MHz $1 ,400; with 
tracking generator $1 ,900. HP 3580A 5Hz-
50KHz, 1Hz RBW, adaptive sweep, tracking 
generator: $890 (mech) , $1 ,390 (LED). Tek 
TR 503 tracking generator $1 ,100. Excellent 
condition , warranty. Pepper Systems, 214-
353-0257. 

RE MOTE CONTROLS 
Remotes compatible with these companies: 

Jerrold 1:2 10-25 

400/450/550 7.65 6.40 
CFT-2000 8.75 7.65 

Scientific Adanta 
075/175 7.65 6.40 
475 Volume Conrrol 8.10 6.90 
8600 On-screen Display 8.10 6.90 

Zenith 
RC-1000 8.35 7. 15 

Prices for all of the following: 8.75 7.65 

Panasonic 
PA 120 
PA 140 

Hamlin 
RCPX, CRP-5, 
CRP-6, CRP-7 

Oak 
Sigma Series 

Pioneer 
BR-82 

Tocom 
All Models 

FTS4050 CESIUM standards, two available. 
One HP 5062C available . Inquire . Also 
repairing cesium and rubidium standards. 
5x10 -10/day quartz modules SALE $150 
each. 3 EIP 3510 as-is, take all 3 for $400; 
HP 5370A as-is $300; Wavetek 159 $150. 
Corby Dawson 805-736-0288. 

POWER SUPPLIES HP 62248 0 to 24V/3A 
$150, KEPCO JQE36-3M 0 to 36V/3A $150, 
LAMBDA LK351 0 to 36V/25A $495, POWER 
DESIGN 1210S 1 to 12V/10A $150, POWER 
DESIGN TW6050A quad output 0 to 7V/5A, 0 
to 15V/3A, 0 to 24V/2A 0 to 60V/1A $250. 3(). 
day warranty. WE HAVE 500 POWER SUP­
PLIES IN STOCK. ANY VOLTAGE ANY 
CURRENT. Visa & MasterCard accepted. 
CALL 1-800-435·1516, FAX908·280-0111. 

MANUALS FOR SALE TECH SYSTEMS 
HAS OVER 3,000 OPERATORS AND SER­
VICE MANUALS FOR SALE. HP , TEK, 
FLUKE , GEN RAD, SYSTRON DONNER, 
ETC., ETC., ETC. MASTERCARD AND VISA 
ACCEPTED. CALL SUSAN WITH YOUR 
REQUIREMENTS AT 1-800-435·1516 OR 
FAX 908-280-0111. 

ANRITSU MW910C optical time domain 
reflectometer mainframe with MW938A 1 
1.3um plug-in . Built-in thermal printer. 
Excellent condition, $15 ,500 OBO. 
Guaranteed . Call Pat , Alaska-Omega 
Electronics, 907-474-8958. 

FEITEK PROVIDES repair , calibration and 
certification on many makes of test equip­
ment. We also have a large selection of used 
equipment. Send large SASE envelope for 
list. VISA and MasterCard accepted. Feitek 
Inc ., 2752 Walton Road , St. Louis , MO 
63114, 314-423-1770. 

HP SPECTRUM analyzers: HP 85538, HP 
85528, 141T, 1KHz-110MHZ, $995 . HP 
8554B, HP 8552B, 141T, 100KHz-1 .2GHz, 
$1 ,295 . HP 8555A , as-is $495 . Colby 
Instruments, Inc., Santa Monica, CA 90404. 
310-450-0261, Fax 310-452-0027. 

ELECTRONIC TEST EQUIPMENT. BUY, 
SELL, TRADE. TECH SYSTEMS 
WANTS YOUR SURPLUS TEST EQUIP· 
MENTIMANUALS/COAX & WAVEGUIDE 
COMPONENTS. TOP DOLLAR PAID. 
CALL 1-800-435·1516 OR FAX 908-28(). 
0111. 

'll ( l 0 Fi (9~~:~~X;~:848 
Many Other Items TORI BITS 

WANTED: SPECTRUM analyzers, sweep­
ers, network analyzers, HP, Tektronix. Also 
looking for radio service monitors, Motorola 
R-2001/A/B/C/D, R-2200/A/B/IFR-500/1100/ 
1200/1500, Wavetek 3000/3100/2100, 
Cushman-50/6020/7000/31, Marconi 2955/ 
2957. We pay within 24 hours via Fedex. Call 
Paul Zeppa at 408-929-2244 or fax your list 
to 408-929-0962, RF imaging and comm. 

VOLUME PRICING 

California Sales Tax 7~ o/o 

ms P E C~l A LT I E S (so~L~~~~~43 1 
Rancho Cucamonga, CA 

Prices Subject to Change Tocom T-7 
Zenith TIO 
Zenith TIS 
Scienrific Arlanra 

T20 
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1" 2" 

3.95 4.95 
3.95 4.95 
3.95 4.95 

3.95 4.95 

3" 
x-long 

XV PLOTTERS: HP 7035B, $300; HP 
7044A, $400; HP 7045A, $450; HP 70458, 
$500; HP 7470A with RS232 , $200; HP 
7475A 6-pen plotter with RS232, $200; HP 
7475A, 6-pen plotter with HPIB, $250; HP 
7440A HPIB, $300; HP 7225A HPIB $150; 
HP 7550A graphics plotter 8-pen sheet feed, 
$500. A-Comm Electronics, 303-290-8012. 



SELL: HEWLETT Packard 5245L/5253B 
500MHz counter, manuals, $200. SASE for 
list of other quality equipment bargains. CPH, 
104 Glenwood Dr., Williamsburg, VA 23185. 

TEST EQUIPMENT SALE: Tektronix 475A, 
$800; 475, DM53, $700; HP 7046B , XYY 
plotter, $450; HP 5335A counter, $1 ,200; HP 
3325A, $2,000, HP 339A, $1 ,BOO; Wavetek 
907, $900; Wavetek 3001 AM/FM signal 
gen., $800; Wavetek 142, $350; Wavetek 
144, $400; HP 5328A 500MHz counter, $350; 
HP 5328A 1.2GHz counter, $450. Send for 
test equipment sales list. A-Comm 
Electronics, 7198 S. Quince St. , Englewood, 
CO B0112. Phone 303-290-B012, Fax 303-
290-B133. 

WAVETEK 1002-1 to 5MHz sweep generator 
$295; Wavetek 3000-200 signal generator 
deviation meter $395 ; EIP451 microwave 
pulse counter $695; ISA, PO Box 6955 , 
Laguna Niguel, CA 92607. 714-488-0010 Fax 
714-4BB-0299. 

SECURITY 

PANASONIC CCTV. Authorized closed cir­
cuit video dealer has overstock of WV-BP102 
and BP104, 0.3 LUX security cameras $199 
each. Super low-light WV-BP312 0.06 LUX 
cameras, 12VDC model only, $269. Model 
AG-6124 24-hour time-lapse video recorders 
$719. Full warranty, all new, limited to stock 
on hand. Detection Dynamics, 512-926-8811, 
FAX 512-926-0940. 

COUNTER-SURVEILLANCE = $250 HR! 
Electronic eavesdropping is unbelievably 
widespread! Are you sure you're safe? Learn 
how others (without prior experience) earn 
$250 HR. in the fascinating field of 
COUNTER-SURVEILLANCE! For free cata­
log call : 1-800-732-5000. 

SPY EMPORIUM privacy security. 
Professional recorders, parabolic mic ., wire­
less covert video, bugging/phone tap detec­
tors, scramblers, locksmith tools, etc . FOR 
CATALOG, SEND $5 to Security Trade, 6065 
Hillcroft, Suite 413, Houston, TX 770B1 . 713-
774-1000, FAX 713-774-6222. 

PAGER OWNER! Use your pager as a secu­
rity monitor to monitor your burglar alarm and 
telephone answering machine using Pageout 
automatic paging system $99.99. Other sys­
tems available . Call 41 0-4B3-6211 . 
http://www.worldprofit.com/maateez.htm 

SECURITY HACKERS BLACKBOOK: 
Describes in gut-wrenching detail the work­
ings and vulnerabilities of every known secu­
rity and intrusion detection system in use! 
Covers: Keypad locks, motion detection sen­
sors, card access control systems, magnetic 
locks and contacts, window breakage detec­
tors, electronic field sensors, security lighting, 
CCTV , alarms , safes , electrified fences , 
more! Also includes complete locksmithing 
courses! $20. Spectre Press, PO Box 5112, 
North Muskegon, Ml 49445. 

ALARM CONTROL panels, power supplies, 
contacts , motion detectors, sirens, strobes, 
metal enclosures, timers, water gas and tem­
perature sensors. Send $2 for catalog: HES 
Electronics, PO Box 183, Brick, NJ 08723. 

POLICE CRUISER 12V VHS RECORDER 
ONLY $399 ($10 S/H) COMPLETE! NEW IN 
BOX. 912-937-5485 EXT. 4. 

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

tl!l!J (!):!) (I} Dealer Program 1 

You do the recycling work, 
and we'll supply all the 
materials, training, 
and technical support. 

e Supplies cost from $6 each 
e Free Directions 
e I Free Video Training Tape 
e Starter Kit-approx. $500 

supplies for 36 recharges 
e For complete information, 

see Fax document# 2040• 

\!l@ (!):!) (I}~ tl!l!J Dealer Program 2 

You ship us your customer's 
toner cartridges and OPC 
cartridges, and we'll recycle 
them at a reduced price for you. 

e Attractive Marketing Flyers 
with your name available 

e Fast Turnaround 
e Generic Packaging 
e See Fax document# 2092• 

\!l@ (!):!) ID ~ Ylmi? ®mft!J, OO]j» Dealer Program 3 
You recommend us and give liter­
ature with our name to your cust­
omer. We'll deal direct with your 
customer. You have your code on 
our prepaid shipping label. 

e You earn commission 
e You recommend us 
e Prepaid UPS shipping labels 
e For complete Information, 

see Fax document# 2090• 

•To obtain Fax documents, use our Fax-On-Demand system. 
Call516-467-0772 from any Fax machine equipped with a touch-tone 
phone, 24 hrs/day, 7days/week. Dial document# 4633 for an index. 

~~ Chenesko Products Inc 

I _ _, 22215thAve ,Su•te4,Ronkonkomo,NY11779 800 221 3516 
~~SKO Phone. 516-467-3205 E-mad chenesko~lool com • • 
PRO:lUCTS Fax 516-467-3223 Fo~~:-On - Demand 516-467-0772 

Write In 207 on Reader Service Card. 

unday, 8am-2pm 

July 28th 
REE Admission & Parking 

Shop over 250Sellers 
Our Swapmeet is going OnLine! 

Vendors and Shoppers can shop Online! 
at CyberSWAP 

Sellers and Buyers simply sign up at our Website. 
http://www .cyberswap.com 

since 1976 
Advanced Computer Product•. Inc. -=-

FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 

CALL ELECTRO-TOOL 

c1a:tt -Case - Deluxe Polypropylene. Chemical 
Resistant. Tools by CooperTools and others. BOOT Case, 
complete with tools ... $389.99 
BOOT Case Only ... $114.80 

~f:.~ ~~. --~.-... ········. I ·~ ~-
,'~ i -~~ 

•· .t..-... 

platt -Case- Cordura Exterior. Two exterior pockets 
& one literature pocket. 660ZT Case, complete with 
tools .•. $208.00 
660ZT Case Only ... $57.40 
Optional Sperry meter #DM6510 as shown ... $63.95 ---... ~.;·--, •. 
If, ~· 

-,~ 
-WellerWCCIOO. Electronically 

controlled station, temperature 
adjustable from 35o•F-85o•F, 
Zero voltage circuit-safe for 
sensitive components, 40 Watt 
pencil ... $92.00 

- Superior 
magnification, Optical Glass 
Prismatic lenses, (not plastic) 
Select any one of (6) magnifica­
tions ... $22.50 

GokiStar- 20 MHz Dual Trace Oscilloscope OS-
9020A-Large 6" rectangular, high sensitivity: 1mV/div, high 
accuracy: ±3%, stable, low-drift design, 8 divisions of dis­
played dynamic range and accurate, distortion-free wave­
form measurements ... $370.80 

Electro Tool, Inc. 

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

"Tools American Made." 
-

Write In 204 on Reader Service Card. 

SATELLITE EQUIPMENT 
SATELLITE RADIO BOOK AND GUIDE. 
New book covers all Audio Services, SCPC, 
Subcarriers, FM Squared, Facsimile, 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-B66-4605. 

SURVEILLANCE: ALL ELECTRONICS 
SECURITY DEVICES AND ALL YOU NEED 
FOR PRIVACY AND SECURITY, BUGGING/ 
PHONE TAPPING DETECTORS , TELE­
PHONE RECORDING , TELEPHONE/FAX 
SCRAMBLERS, VEHICLE TRACKING SYS­
TEM, COVERT VIDEO CAMERA, TRANS­
MITTER KITS, AND MORE. FULL CATALOG 
AVAILABLE. A.B. ELECTRONICS, NY, 1-
800-U-ANTIBUG, 718-253-3637. 

SYNC-A-LINK UNIVERSAL VIDEO SYNC 
GENERATOR is an educational trou­
bleshooting tool for those persons seeking 
technical support for evaluating different 
types of video difficulties. It will restore all 
horizontal & vertical sync lines from standard 
or distorted analogue video-type formats. It 
requires pretuned baseband video , and 
comes complete with operations manual & 
90-day warranty. Total package case with 
power pack completely assembled, aligned, 
tested, $150. Voice orders and information 
918-4 79 -6451 or write to Sync-A-Link 
Communications, PO Box 4, Locust Grove, 
OK 74352. 

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 Videocypher Plus 
$20. Schematics for Videocypher 032, $15. 
Collection of software to copy and alter 
EPROM codes, $25. VCII Plus EPROM, 
binary and source code $30. Cabletronics, 
Box 30502N, Bethesda, MD 20824. 
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USED SATELLITE EQUIPMENT. You name 
it, we have it. LNAs, downconverters, drives, 
receivers. Working condition guaranteed. Call 
317-385-2305. 

DSS TEST Card for information on how to 
improve the performance of your DSS sys­
tem. Send a SASE to Test Consultants, 103 
N. Wood Ave., Suite 50, Linden, NJ 07036 or 
call 908-382-8688. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613. 

"DISH NETWORK" 18" mini dish system: 
$599. 40 channels: $19.99 month. Add multi­
channel premium: $10. 608-584-5527. RC 
Satellite, Grand Marsh, WI 53936. 

CB MODIFICATION SECRETS 
$21.95 

More great enhancements 
from the author of the CB 

SATELLITE lADs available. $79.95 and up. 
804-599-4408. 

RCA 2ND generation DSS basic $489 after 
rebate. Install kit $59. 608-584-5527. RC 
Satellite, Grand Marsh, WI 53936. 

VIDEOCIPHER II, modules, standalone chas­
sis and repairs. Auto update test software . 
For repairs call 201-728-3217, 1 Oam-6pm 
EST. S&J Electronics, 1614-0 Union Valley 
Rd. , W. Milford, NJ 07480. Also buying VC lis 
and cable converters . 

NEW 18" Digital System. Save 30-60% on 
programming compared to other guys little 
dish. Introducing the new DISHsm Network 
from Skyvision®, 1014 Frontier Drive , 
Fergus Falls , MN 56537. 1-800-500-9264 
Fax 218-739-4879 

Radio Hacker's Guide. 206 8123 PAGE BLVD' ST. LOUIS. MO 63130 

pages full of how-to (314)427-6116 
information to expand, 9222 CHESAPEAKE DR • SAN DIEGO. CA 92123 
enhance and add to the (619)279-6802 

usefulness of current and 2525 FEDERAL BLVD. • DENVER, CO 80211 
recent AM and SSB (303)458-5444 
equipment. Simple MAIL ORDERS CALL TOLL-FREE 

BY KEVIN ROSS 

instructions and large clear 
pictorials make this an ideal book for the average 1-800-669-5810 

hobbyist using readily available tools and FAX ORDERS (314)427-3147 
equipme'!l. Enhancements include things like 

frequency expansion, SSB clarifier ado voice lock HELMET HEADSET 
mods, adding VOX, a VFO, anti-theft transmitter INTERCOM SYSTEM 

disabler, and so much more. Some mods are $ 
designated for specific radios, and others are 25.00 

virtually generic, (to the extent of modifiability of If you've ever wanted a 2-way 
individual models,) and are applicable to more than Intercom, Gateway's got what you 

200 radios from most popular manufacturers. need I Low prome single headset/mic 

r - - - - - - - - - - - - ~ units were made to fit Inside of 

I . AMAZING MINI MICRO FM I motorcycle helmets. Operates on 9· 
RADIO! $7.50 15 VDC. Set includes two micro-

1 Much lighter than a heavy jam I phone headsets, an amplifier board, 

I box with reallv good sound! This I d bl /h k · t t' 
tiny radio (1.5''xl.06"x0.3B") has an assem y oo -up ms rue tons. 

1 a seek button, reset controf, and 1 Features simultaneous talk/listen . 
an on/off switch. Personal Ideal for motorcycles, theatrical 

I listening has never sounded I applications, sports use, and more. 

I better! 1:deal for·ballgames, 1 '-...:..:~--..;.....:...--....;..----""" 
studyhall, and workouts. Battery ORDER TOLL-FREE 1 and nugget style earphones included. 1 

1
-8

00
_
669

_
581 

O .. ____________ .. 
VIRTUAL REALITY 

COLOR VIDEO HEADSET WITH AUDIO AND 
MOTION SENSOR $6s.oo 

IVotch Iotti night TV with-t distud:Hng onv-1 This video viewing system 
can be connected to your va and you can watch (and hear) your program an 

the headset! Of course, It Is not like the picture an that 12 foot big screen 
at the local sports pub, but you can watch In your jammles and see who the 

guests are an your favorite late night talk show! 
Ploy v-r lovorit• vid.o ~ OKod. stv'-1 

Designed for use with many Super NES and Sega Genesis games, the headset has both audio 
and motion sensing capabilities. Generally speaking, this Is Ideal for roclng, flight, and tank 

simulators with a first person or rear view perspective, and games with an eye level perspective. 
System features volume control, sensitivity control, brightness control, tint control, as well as a 

reset button and mode switches to select your application. 
Composite video headset system Includes headset, trocklng tube (for motion sensing), AC 

adapter, Super NES cable assembly and Sega Genesis cable assembly. A pinout Is also Included 
for TVNCA viewing. 

II [.: ~ THE fiNE PAINT : PAICES SUBJECT TO CHANGE WITHOUT NOTICE • GATEWAI' IS NOT RESPONSIBlE fOA 
~!So~ PAINTING EAROAS • INISTEACffiD. VISA fVIJD DISCOVER ACCEPTED • YES. WE'll TAKE YOUR CHECK •• 

SOAAY. NO C.O.D.s • S 10 MERCHANDISE MINIM..M ON MAIL OADEAS • SI.JPPLY Of SOME ITEMS IS 
LIMITED • PAICES DO NOT INCLUDE SHIPPING • l..I'S GAOUND SHIPPING/HANDLING WITHIN THE CONTINENTAL U.S. (ITEMS AEQUIAING 

ADDITIONAL 1\'KlUNTS ARE NOTED) ... S4.25 fOR THE fiRST ITEM. SO.SO fOA EACH ADDITIONAL ITEM. AESTCX:KING CHffiGE INW BE 
ASSESSED ON AElUANED ITEMS. If at first ou do succeed. 11V not to look surprised! 

0 
127 THERMOCOUPLES 
PEL TIER JUNCTIONS 

Over 200 different circuits can be 

GET SOUND for VCII and VCII Plus without 
codes. Free detail. Send SASE to: Nassirian, 
Box 382-V, Rio Linda, CA 95673. 

W!lf/CfU/fflfJTM 
RCA DSS BIBLE. New book released 6-1-
1996. Covers: battery cards, programming, 
schematics, annotated source code, chip pro­
grammer software, and plans, resources , 
unbiased "hack" reviews, DS5000 Sip-Stik 
technical information, card sellers addresses, 
rip-offs, Web sites, and more. Includes soft­
ware. $49.95 postpaid. 520-726-2833. TELE­
CODE, Box 6426-NV , Yuma , AZ 85366-
6426. 

THE WORLD OF HAM RADIO CD-ROM 
A compilation of amateur radio 

software and the most recent FCC 
amateur radio license database 

available on CD-ROM. This edition 
includes over 1380 amateur radio 

modification files, more than 850,000 
callsigns,AmCall auto-logging station logbook, 

an on-line help feature, a multitude of ham 
theory and electronics programs, and so much 
more. DOS or WINDOWS compatible. $19.00 

Hey Ham Operators! Did you know 
Gateway Electronics in St. Louis is an 
authorized dealer for some of your 

favorite amateur radio lines? Call for price 
and availability 1-800-669-5810 

0 

VAESU ICOM Al.inCO 
Gateway's got ham accessories tool 

PHOTON MICRO LIGHT $10.00 
8 Candellas of bright red or yellow light, 
visible over a mile away! This super­

bright LED is secured in a tough ASS 
case and runs on a 3V lithium E>attery 

(included!) It won't burn out 
because it is an LED! Specify red 
or yellow when ordering. Battery 

has a 5 year shelf life and lasts up 
to 11 hours. (replacement battery 

$0.98).Great for home or office use, popular wit 
fire and rescue professionals, pyrotechnicians, 

stage performers, and more . 

WEB SURFERS: 
VISIT US AT OUR NEW 

HOME ON THE INTERNET: 

WWW.GATEWAYELEX.COM 

Passive Infra-red 
Talking Motion Detector Ill 

$27.50 
'Stay out of that refrigerator l', 

'Watch your step!' ... The possibili­
ties are mind-boggling with this talking motion 

detector. You speak Into It to record your 
message (upto 12 seconds long), tum the unit 
on, and Instantly your voice (ar yo.x mother-In­
laws) reminds anyone In the vicinity that you 

were expecting them. Message can be changed 
with the flip of a switch. Uses 4 AA batteries 
(not Included), or an external power source 

(built-In jock) . May be used Independently (80 
db output) or with an amplified speaker to blast 

your message throughout the house. 
Approx 4 'x 3-1/2"x 1-1/2'. 

flexible solar 
cells! II 

BIG SOLAR 
PANEL* 
$}6.~0 The peltier junction is a solid­

state thermovoltaic device. Current 
applied to the device will produce heat 

on one side of the device and a cold 
surface on the other side. Water 

placed on the surface will freeze or 
boil depending on polarity of applied 

voltage. Ideal for applications from 3-
12 VDC -- grab a battery and let your 

imagination run wild! 

created with this fun and educa­
tional kit. Create an 8-key 16-note 
organ, electronic sound effects, a 
CB radio converter, 40 computer 

circuits, 30 electronic games, a lie 
detector, a human reflex tester, 
and more. A great introduction to 

High efficiency flexible solar 
panels are great for projects! 
Amorphous silicon alloy on a 
thin flexible sheet of stainless 

steel ·· now you can make that 

A llll.oppiNG l' X ~·X J/ 
16", •his 1hiN lilM GlAss 

solAR Jl"Nd p1HS OUl A hEfl)' 
12-14vohs0 

7oo-noMA Ot4A). 
IMAGiNE 1his AS A powER 

supply loR youR hANdhdd 
OR OJhER pROjECl RE91JiRiNG 

12VDC. 

DOCUMENTATION INCLUDED!!! 
Small Peltier Junction $20.00 
(approximately 1.17''x1.17''x.12") 
Large Peltier Junction $29.50 
a roximatel 1.56"x1.56"x.15" 

50 July 1996/Nuts & Volts Magazine 

the broad electronics hobby. 
Includes instructions, circuit and 

schematic diagrams. 
Appropriate for ages 10 and up. 

Batteries not included. 

Radio and 
Electronics Superlab 

$43.50 

solar powered T·shirt 
you've been wishing 
for ... or how about a 
solar powered RC 
car? Solar charge 

your HT battery! The 
ideas abound! 

1.6·211@ 350mA $5.95 ea 
10 for $4.95 ea. 

approx. 1·3/4" x 6·1/4" 

Write In 168 on Reader Service Card. 

'big sola panel mallorder 
customers please Include 
S 15.00 to CCMOr shipping/ 

handling an this Item. 

111111111 111111111111111111111111111111 

FREE BIG Dish Catalog. Lowest prices, 
systems, upgrades, parts, tune-up kits, 
accessories, factory fresh and warranties, 
satisfaction guaranteed. Skyvision®, 1016 
Frontier Drive, Fergus Falls, MN 56537. 1-
800-334-6455 Fax 218-739-4879 lnt'l 218-
739-4879. 

WANTED: LARGE SATELLITE 
ANTENNAS, 7-20 meter, commercial grade 
only . Also transmitters for uplink, HPAs, 
exciters, etc. Prefer Scientific Atlanta, 
Andrews, Vertex, RSI, etc. Will remove. PTL 
Cable Service , Inc. Phone 407-747-3647, 
FAX 407-575-4635. 

FILIPINO & CHINESE, Oak decoders . 
Serbian channel coming soon. All on satellite 
TV broadcast. Oak stand-alone decoder and 
oak modules. Modules require VCII chassis 
or IRD to operate. $249 US. While quantities 
last. Under development: multi-tier program­
ming on one Oak decoder! For the best 
prices, call The Oak Specialists, New 
Advanced Technologies, 514-458-0798. 

OBTAINING SOUND for your VCII and VCII 
Plus is easy! No codes needed. FREE 
DETAILS 1-800-211-5635. 

DSS CARD programmers for the L-eard and 
Canada card now-availible . Enables you to 
re-program your cards instantly yourself! Now 
only $135. You can get the updates for free 
from our Web site. http://www.carleman.com 
702-892-9183. 

STAY INFORMED on the activities of the 
Satellite TV Underground! Subscribe to the 
North Star Gazer! A monthly satellite informa­
tion newsletter. $48 per year. North Star, PO 
Box 1023, Lapeer, Ml 48446. 810-664-4022. 
Visa, MasterCard, American Express accept­
ed , 

1.2 MEGABYTES of satellite tracking pro­
grams. Lists every satellite visible in US, co­
ordinates , channel frequencies, audio carri ­
ers, scrambling methods. Computes solar 
outages, telemetric data sources for low orbit­
ing satellites. $8. Cabletronics , Box 30502N , 
Bethesda, MD 20824. 

DBS SMARTER card . Just got smarter, no 
more programming required in DBS 
receivers, works in most receivers and allows 
testing of video and audio on all channels. 
New low pricing . For info call the smarter 
company Open Skies, 514-484-1603. 

DSS TEST CARDS. Turns on all channels 
including PPV. Also programmers and other 
accessories . Lowest prices, quickest service 
(even overnight). No hassles. Call us and let 
us prove it. SOLAR SYSTEMS 905·571-
7967. Open 11am-7pm EST. 

I 

MILITARY SURPLUS ELECTRONICS 

RECOVER "SCRAP GOLD" from old com­
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 

GOLD! EXTRACTION, recovery and refin­
ing gold from scrap electronics. Detailed 
book describes how to inexpensively remove, 
refine electroplated gold on a small scale. 
$35. Michael Young, Box 145-V, Newville, AL 
36353. 

AUDIO/VIDEO/LASER 

ION LASER head for sale. Stainless steel, 
water cooled. 50 watt CW ion laser, no power 
supply. Sacrifice at $225. Price includes ship­
ping. R. Rhoades, 545 Stewart Dr., Vista, CA 
92083 or 619-631-7458. 

LASER TAG project. Now that laser pointers 
are under thirty dollars, build a laser receiver 
with buzzer and blinking LED for under $10. 
Send check or money order for $3 for parts 
list, schematic, and assembly drawing or $14 
plus $2.50 S&H for unassembled kit to: T2 
Electronics, PO Box 465, NE 181st #424, 
Portland, OR 97230-6660. 

NIGHT VISION-AMERICAN image intensi­
fiers . 25mm MCP Second Generation (MX-
9644) from $395 . 18mm MCP Second 
Generation (MX-9648/9916) from $325 . 
Limited quantity. 702-246-5281. 



WANTED: PRO video equipment, VTRs, 
switchers, cameras, etc. Advanced Media 
702-727-0498. 

FIBER OPTIC TRANSMITTER/RECEIVER 
SALE. Enables you to transmit composite 
video images from any video source (cam­
eras, VCRs, etc .) over fiber optic cable 
instead of coax . PC networks? We don't 
know. Complete package includes transmit­
ter, receiver, and two AC adapters. Brand 
new in the box. Only $49 or two for $79 while 
supplies last. Credit cards OK. Fax/message: 
501-223-9406. Internet address: pager@ 
aristotle.net Surplus City, Box 23016, Little 
Rock, AR 72221. 

LASER SURPLUS. New and used equip­
ment for the hobbyist or professional. HeNe, 
Argon, VAG, Ruby, C02, and visible laser 
diodes. Also stocking optics, galvos, comput­
er, and test equipment. Free catalog. Laser 
Surplus, Inc. , 759 Laurel Road Dept. 58, 
Clinton , TN 37716-5454. lasersur@ix.net 
com.com 

PC LITE Laser Controller Version 3 .0. 
Display ILDA animations, beam effects, 
abstracts. 406-563-7506. http://members.aol. 
com/LaseriU 

BROADCAST VIDEO equipment wanted: all 
types, new or old. Please call, Jon with info. 
317-539-2859. 

WILL PAY CASH +SHIPPING for repair 
training material for 3/4 Umatic video equip. 
Need sick or dead 3/4 front load recorders, 
cameras, and misc. 3/4 video. JC Calloway, 
2010 Platinum, Garland , TX 75042. Voice 
214-487-9548 fax 214-487-8483. 

JVC CAMCORDER/VCR parts for sale. 
Brand new! Complete PCBs, etc. for most 
JVC/Zenith models in last 6 years. Inventory 
valued at over 22K. Will sell entire lot only! 
Hunter Electronics 305-234-1266 or E-Mail: 
Seahunt411 @aol.com Make offer. 

HELIUM-NEON laser & AC power supply. 
6.7MW. Removed from equipment. $80 plus 
shipping. Ed Roth , 7021 Oriole Ln., 
Longmont, CO 80503. 303-530-9252. 

LISTEN TO non-commercial music and other 
audio programs right in your own area. 1-
800-944-0630. 

CROWN-TECHRON SOOOW [@10} 208V/3-
phase (only) mono amplifiers. Industrial ver­
sion compares directly to $10,000 Macro­
Tech 10K. Clean used/checked condition. 90-
day warranty. This Crown model only. 
$1,195, FOB Columbus, OH. 614-279-2383 
24-hour faxback information. 

REFLECTION MACBETH desitometer, AD 
919$225. Psitech Plus 707-745-4804. 

OLD REELS of 1/2" video tape wanted. EIAJ 
7" diameter with 5/16 dia. hole for 3-prong 
spindle. Circa early 80s. Dan Marshall 512-
926-8811 or FAX 512-926-0940. 

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

LASER RANGEFINDER measures distances 
up to 1000 meters: 1 yard/meter accuracy. 
Built into binoculars, 9V battery operated 
w/LCD display: $300. Laser Sensor 
Technology, 3873 Easy circle, Marietta, GA 
30066-2031. 770-928-2867 fax & phone. 

CABLE TV 

CABLE UNSCRAMBLED. Everything you 
want to know about cable, but are afraid to 
ask. $10. VISA/MC/AMEX. ELECTROMAN, 
Box 24474, New Orleans, LA 70184. 504-
482-3017. 

ONE STOP shop for converters test equip­
ment. Everything you need for refurbish shop: 
bench alignment, complete systems 
(Wavetek 1402 signal generator, 1901 dis­
play scope, detector ... ). Call for head-end, 
modulator. 405-634-1535. 

SSAVI. SAVVY scrambling today. Learn 
the secrets of this popular scrambling· 
scheme. $10. VISA/MC/AMEX. ELECTRO­
MAN, Box 24474, New Orleans, LA 70184. 
504-482-3017. 

BUILD YOUR OWN baseband CATV 
descrambler. Use your VCR as the tuner. No 
adjustments. Locks up instantly. All neces­
sary parts and plans. $50. PIC only $20. (For 
educational purposes only.) Call 718-451-
3169. 

PIC BUSTERS 16C54 $2, 16C56 $2.25, 
16C57 $2.50 ea. Chip burning available. 212-
978-3535. 

TEST KIT BLOW OUT AND CLEARANCE 
SALE. All types of compatible test kits at 
low, low prices. Z-TAC converters and parts. 
Remote Controls as low as $1 each. Call 
407-676-2530. NO FLORIDA SALES. 

DSS CARD turns receiver on to full test 
mode. Programmer available. Call Satellite 
Imagery, 8125 McGinnis Ferry Rd ., 
Suwanee, GA 30174. 770-497-9419. 

ATTN. DEALERS: All your cable needs sat­
isfaction guaranteed. Zeniths as low as $40; 
SA please call for pricing and availability . 
FTG $80; RF-1 $65. Quantity discounts on all 
units. Low prices and friendly service. 619-
929-0585 ask for Amy. 

70-CHANNEL plain converter, $35; Regal 
CR-83, $39. We also carry most hand remote 
as low as $4.25. Call for free catalog price 
base on 20 pieces. 405-631-5153, Fax 405-
631-4788. 

REFURBISHED CONVERTERS SA 8500, 
311, 321 $50. Panasonic TSP $65. Zenith 
ST 1086 $100. 400, 450 DIC $35. Also avail­
able encoders SSE 200AN, DSE 1000, DSE 
1011, Hamlin MLE-12. 405-691-0647. 

(G)~® TIMELINE INC. 
@\b"-bver 10 years and 271 000 customers and still 

@~® 
growing r!/JfJg 

' LIQUID CRYSTfJL DISPLAYS I 
240x64 dot LCDs with built-in controller. 

AND 4021 ST·EO. Unit is EL back-lit. $79.00 or2for$149.• 
OPTREX. DMF5005 $69.00 or2for$129.• 

160 x 128 dot LCD with built-in controller (T6963C) 
20 character x !61ine $79.00 or 2 for $149.• 

Mfr.: Toshiba TLX-1013-EO. Unit is ELback-lit. Dim: 5M,"Lx4M,"fl. 
The built-in controller allows you to do text and graphics. 

Alphanumeric-parallel interface 
16x1 ......... 3 for $25.00 20x2 .................. $12.00 40x1 .................... $8.00 
16x1 (lg. char.) .. .. $12.00 20x4 .................. $25.00 40x2 ......... 2 for $25.00 
16x2 .................... $8.00 20x4 (lg. char.) .... $25.00 40x4 .. ................ $25.00 
16x2 (lg. char.) .... $12.00 24x2 .................. $12.00 4x2 ...................... $5.00 
16x4 .................. $15.00 32x4 .............. .. .. $10.00 
5V power required • Built-in C-MOS LCD driver & controller • Easy 'microprocessor" 
interface • 98 ASCII character generator • Certain models are backlit, call for more info. 

Graphics and alphanumeric-serial interface 
me. Mfr. ~ ~ Mfr. ~ 
640x480 (backlit) 
640x400 (backlit) 
640x200 
480x128 (backlit) 

Epson $35.00 480x128 Hitachi $15.00 
Panasonic $25.00 256x128 Epson $20.00 
Toshiba $15.00 240x128 (backlit) Optrex $20.00 
ALPS $15.00 240x64 Epson $20.00 

160x128 Optrex $15.00 
LfiSER PRODUCTS I 

HeNe Laser Head (toMw max. output) TEMOO. tS.S"tung MFG: NEC $99.0JI 
Laser Power Supply (for HeNe tube) $89.liJI. 

LASER SCANNER ASSEJM:DLY $29,llll 

Assemb~ intended for a laser printer. k1dudes laser oode, polygon motor 16 ~dedi md misc. optics ood lenses. 
LASER DIODE (5mW) with collimator $20-"" 

VISIBLE LASER DIODE: 5mw at 670nm $15.llll 
Index guided. Threshold current 40 mo typical. 

POLYGON MOTOR UNIT & DRIVER $79U 
Ten-sided frrst surface mirror JOOUOted on an armature !hat spins at125 revolutions per second yielding a beam 
sweep rale of 1250 sweeps pet second. The driver for !he polygon unit requires 24 volts and plus and minus 12 
volts 10 operate. There is also an f-lheta lens in front of !he polygon scanning mechanism wiih a three inch 
diameter. Great for optical experiments, etc. Very high quality units. (MFR: JAPAN ELECTIIONICS) 

Proteon ProNet-4 Model pl347 Token Ring Board $49.00 

16 bit • 4 Mbps • IEEE 802.2 and 802.5 compatible • twisted pair • 
interoperable with IBM Token Ring network 

Pos & BfiR CooE ·I 
MAGNETIC CARD READER $.25.H 

Includes: • 20 character dol matrix display with full alpha-numeric capability • keypanel 
with full alpha-numeric entry • separate 7.5 VDC/0.5 Amp power suP.Piy • standard 
telephone interface extension cord • lithium ballery and flat-cone speaker. 

HP bar code wand (HBCS 2300) ...................... $25.00 
POWER SUPPLYS I 

SWITCHING POWER SUPPLY$ $12.00 or 2 for $20.00 11 S/230 Volts 
73 WAn (21 4 pin power connectors oHoched • Dim: 8.5" l x 4.5" W x 2" H 

Output: +5V@ 2-9.75, A, +12V@ 0-1.5 A, -5V@ 0-0.4 A, -12V@ 0-0.5 A 
68 WAn Dim: 5.5"l x 3.2" W x 1.7" H • Output 5V@ 4 A, 12V@ 4A 
60 WAn Dim: 8lh4l(x3 • Output5V@ 6A+ 12V@ lA - 5V@ lA- 12V@ lA 

MOHITORS I 
N~n~-En~cl~.s~cl TTL 

Comes with pinout. 1 'Nat 1.4 Amp input • Horizontal frequency 15Khz. • Ahitly lo da 40 and 80 column. 
5 inch Amber $29.00 • 7 inch Amber $39.00 

9 inch Amber or Green $29.95 

5" COLOR MONITOR $49."" s 
• Flat Faceplate • 320 x 200 Oat Resoluttan • CGA & Hercules Campottble 

2 
tor"''·" 

• 12 VDC Operalton • 1575KHz Honz Freq. •UJ Hz Vert Sync Freq 
• Open Frame Construction • Siandard InterfaCe Connector • Degaussing Coil included • Mfr. Somtran 

I MISCELLfiHEOUS ' I 
ADAPTEC 4070A (RLL) OR 4000A (MFM), SCSI Controller, your choice $2511 

IBM 370 option XT and AT emulation boards $35,. 

tlfiCKER CORHER I 
POINT OF SALE BANK TERMINAL $6911 or 2 tor $129!! 
• LCD Display 20 Char. x 4 Line • Printer 16 Column Dol Matrix- Epson • 24 Key Domed Membrane 
Keypad •1ntei80C32 Processor • 2 PCMCIASockets (ICC Slals) • Dallas 051287 Realtime Clock • 
2 Solid State Buzzers (PiezoElectric) • 4 Crystals • Rockwell Modem Chip • Telephone Line Interface 
(4 Pin "RJ" Connector) • RS-232 Interface (8 Pin "RJ" Connector) • NI-CAO Battery Pack Inside 
Note: We have nol been abJe to bypass an access code in the software. Thus., while time of day and other 
introdut.1ory things are displayed on LCD, the full original Qpabilities of this unit cannot be guaranteed. Also, 
we do not have a source for the smart cards that were lOgo in the PCM CIA sockets. Requires 12 volt3daptcr 
for power. (Not inclulled) Dimensions: 9-I/2L x 6-I/4W x 2-ln D • Original cost over S450.00 

CAMERA BLOCK $149°0 

FOR ROBOTICS AND EVERYTHING ELSE 
Unit is for Hi Band 8mm CamCorders, includes 8X zoom lenses, DID conveners, built-in CCD 
213 in, 420 thousand picture elements, complementary mosaic filters. Excellent performance. 
High resolution. high sensitivity, low lag, low smear, good color reproduction. no distonion, 
1160-1/lOOOOsec variable speed digital shuuers.TIL auto focus, auto white balance, one-push 
auto white balance, auto/manual iris and gain up switch. Can be controlled by a 4bit micro 
computer. Remote controlling is possible for zoom and focusing. NOTE: These are PAL 
(European Standard) Units. SONY PART #EVI-101 (PAL) 

CELL SITE TRANSCEIVER $791111 2 ror $149"" 
These transceNers were designed for operation in an AMPS (Advanced Mobile Phone Service) ceU site. The 
20 MHz bandwidth of the transceiver alk:wts il: to operate on aU 666 chaooels alklcated. The transmit 
channels are 870.030-889.980 MHz wil:h the receive chanr*s 45 HMz l*ow those frequencies. A digital 
synthesizer is ut~ized to generate the selected frequency. Each unit contains two lldependent receivers to 
demodulate voice and data with a Receive Stgnal Strength Indicator (RSSI) circuit to sefect the one with the 
best signal strength. The trans.mter provides a 1.5 waH modulated signal to drive an external power 
amplifier. channel selection is acoof'J'1)1ished with a 10 bit binary input via a COMector on the back panel. 
Other interface requirements for operatton are 26 VDC (unregulated) and an 18.990 MHz reference 
frequency for the digital synthesizer. The units contain independent boards for receivers, exciter, synthesizer, 
tunabJe front end, and interface assent>ly ('Nhich includes power supplies and vottage-controhd oscillator). 
S8fVice manual, schematics and circuit desc~ions included. 

Encased Black & White Composite CCD Camera with Adapter 
IR viewing to 1000 nm 7 ~ L x 2 l' W x 1 Y. H 
Comes complete with ceo camer.t. mounting nut on buuum or casing, $89 DO 
12VDC power supply. Excellent low light capability, saandanl RCA NTSC video out. • 
~reat for: entr~way security~remote monit~ring, 2 fOf $159 00 
vtdeo conferencmgldesktop vtdeo conferencmg • 
This miniature camcr.1 is perfect for multimedia computer applications as well as security and 
surveillance. NTSC output allnws use with all popular video digitizing boards fur Apple 
Macintosh and Microsoft video for Wirnlnws. Connects directly to any composite monitor or 
VCR with .. video" input. Its razor-sharp wide-angle lens focuses from two inches to infinity and 
its state-of-the-art ceo technology accur•tely captures 16 level grayscale images for Quick 
Time movies and still pictures. Reconls at 30 fro~mes per second and 260 lines resolution with 
excellent low light capabitity. Uses 12VDC (adapter supplied) and standanl RCA cable. 

I• ' CHfiRO.~ COUPLED DEVICES'" I Portable Mftltll'lll ~~$99 • .1!1 .... 2 for $149.• !. / 

I 
Aiplll'l.CDdispby(9-16VDC)IinS ~~~llipxt•CanllXIIIUIIiao: 1 1 '/ 

~·~ •• ~'>t 11'fhe sp- 1 MATRix TYPE withan<lherMiarumii , e~o ~.~~auRAM(llK) ~Y/ 
11 - . aodVtdroRAM(64K)• , , . aodset"apalilili<s.•Oripoalilllelliooftxi'OS ~ 

··~· ~ 1 Th 51...,11 $29 00 applialioos.•lfispbysiu: •16(256•128jilds.)Di..,....,.: ~J" W,II"L,T'H. (WithL.CDupbeig~u1.1") -·""llrr.·--' ., n e -7 .- ~ ......... ...;..;..---;.._-.......,~-..;...,;;..._~........,~ 
Sony CCD Imager - designed for black and white composite BAREBONES 286-12 COMPUTER $49.00 (2 FOR $79.00) 

Slimline desldop case, 100 wott """*"· math CO'f"'C>C""''' 50fli'O'I. On board IDE, & Flcc>Py con !rollers. i 
video cameras. Picture elements: 384 (H) x 491 (V) COM ports and 1 parallel port with' .Jtware setup. Suppom up 1o 8 Megs using wndaid 30 PIN SWMs. 
Chip size 10.7 {H) x 9.3 {V) mm2 • Unil cell size 23.0 (H) x 13.4 {V) um2• lntemol room lor 1113 1/2 inch IDE hard driYe and (213 1/2 inch fkwies. Four 16 BIT !SA slob, accepts 
Ceramic 24 pin DIP package • Mfr: Sony, Port# 0 16AL fuR length AT size cords. Keyboard con be set to no test at boot. Case size is 15.5'W x 16'0 x 4'H. 

(Motherboard can be purchased separately: $29.00 or 2 for $49.00) 

4096 element CCD $19.00 1 LINEAR TYPE .6" COMPOSITE MINIATURE COLOR DISPLAY 149.
00 

1 024 element CCD $1 5.00 - Fully encased. Dim: 1.3" x 1.3" x .4". 12 Volts DC power. NTSC signal. 
250 H x 300 V resolution. Focus adjustable eyepiece. Applications include camcorder 

2048 element CCD $1 5.00 • 1728 element CCD $1 5.00 viewfinder, helmet mounted display, elc ... Original cost over $600.00 

23605 Telo Ave., Torrance, CA 90505 
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977 

L.A. & Technical Info: (31 0) 784-5488 Fax: (31 0) 784-7590 
OEM INQUIRIES WELCOME 

Write In 129 on Reader Service Card. 

··''~*···~-~ « 
Minimum Order: $20.00. Minimum shipping and handling charge $5.00. We accept cashiers 

) checks, MC or VISA. No personal checks or COD's. CA residents odd 8.25% soles tax. We ore 
i not responsible for typographical errors. All merchandise subject to prior sole. Phone orders 
welcome. Foreign orders require special handling. Prices subject to change without notice. 20% 

<restocking fee for r•IIJ.~.,.j or~ers. 
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UNDERSTANDING 
RAMMABLE LOGIC DEVI,...: .. 

Boolean Logic Primer 

In 1854, the mathematician 
George Boole described a method 
whereby classical logic statements 
could be written in a mathematical 
form similar to algebra . In Boolean 
algebra, there are only two possible 
values for any element (TRUE or 
FALSE) and only three operators (AND, 
OR, and NOT). For compactness, we 
can represent TRUE by the number 
"~" and FALSE by the number "0." 
Similarly, we substitute { 1 } the sym­
bols*,+, and I for the operators AND, 
OR, and NOT, respectively. In the nota­
tion that follows, do not confuse these 
operators with the more familiar mul­
tiplication, addition, or division signs; 
these equations have nothing to do 
with decimal (or, for that matter, any 
other base system) arithmetic. 

Another way to understand the 
basic principles of Boolean algebra is 
to represent operators and functions 

truth 
tables. Figure 1 shows the 
truth table for the AND oper-
ator. In our Boolean algebra-
. notation, we would 

write : 

C=A * B 

which is read as "C equals A 
AND B." From the table we can infer 
that: 

1) If A is FALSE and B is FALSE, 
then C is FALSE; 

2) If A is FALSE and B is TRUE, 
then C is FALSE; 

3) If A is TRUE and B is FALSE, 
then C is FALSE and; 

4) If A is TRUE and B is TRUE, 
then C is TRUE. 

Likewise, we can define the OR 
operator by the truth table in Figure 2, 
and by the following notation: 

C = A+B 

or "C equals A OR B." Thus we see 
that: 

1) If A is FALSE and B is FALSE, 
then C is FALSE; 

2) If A is FALSE and B is TRUE, 
then C is TRUE ; 

3) If A is TRUE and B is FALSE, 
then C is TRUE and; 

4) If A is TRUE and B is TRUE, 
then C is TRUE . 

=D- =L>- Note that the Boolean 
OR varies slightly from 

Inputs 

=D- =C)- A 8 c D 

0 0 0 0 
0 0 0 1 

=D- D-
0 0 1 0 
0 0 1 1 
0 1 0 0 
0 1 0 1 
0 1 1 0 
0 1 1 1 

=[>- D-
1 0 0 0 
1 0 0 1 
1 0 1 0 
1 0 1 1 
1 1 0 0 
1 1 0 1 

--[::>-- -{>- 1 1 1 0 
1 1 1 1 

~ ..... 
-~~~ ......... 
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the English usage of 
the word . In English, when we say 
that something is one thing or anoth­
er, we usually refer to mutually exclu­
sive possibilities. That is, we might say 

will always make the order of evalua­
tion clear, we can also remove any 
ambiguity by defining a priority to 
each operator. In Boolean algebra, the 

INPUTS OUTPUT 

A B c 
0 0 0 
0 1 0 
1 0 0 
1 1 1 

INPUTS OUTPUT 
A B c 

that a person is either 
at home or at work. 
On the other hand, a 
question such as "Do 
you have a nickel or a 
dime?" is clearly 
ambiguous. Does the 
question ask which 
type of coin is pos­
sessed or whether the 
person has either 
coin? If the person 
had both coins, would 
the answer be true or 
fal se? To avoid this 
confusion, we define ~ ~C 
t he Boolean OR to ~·· 

0 
0 

0 0 
1 

mean, "either one or 
both ." The exclusive­
or (XOR) operator is 
used to represent 

1 
1 

1 
0 1 
1 1 

"one and only one." r-::==:===:::;-
Fi nally, we show 

the truth table for the 
NOT operator in [>-
Figure 3 The nota- A~ B 
tion : 

INPUT 
A 

0 
1 

OUTPUT 

B 

1 

0 
B =/A 

is read "B equals NOT A" which simply 
says that: 

1) If A is FALSE , then B is TRUE 
and; 

2) If A is TRUE, then B is FALSE . 

Outputs 

F 

0 
1 
1 
1 
0 
1 
1 
0 
0 
1 
1 
0 
1 
1 
1 
0 

Just as with ordinary 
algebra, we need to 
define a few more 
rules before we can 
begin to apply these 
principles and devel­
op more complicated 
functions. For purely 
notational reasons, 
we need to define the 
precedence of our 
Boolean operators . 
As in arithmetic, the 
expression : 

2+ 4 * 3 

could be evaluated 
as either (2 + 4) * 3 
giving 18 or as 2 + (4 
* 3) yielding an 
answer of 24. While 
add ing parenthesis 

NOT operator has the highest prece­
dence followed by AND, and then OR. 

In traditional circuit design using 
discrete gates, we start with a func­
tion we wish to have the circuit per­
form and then search for the appro­
priate ICs and pin connections to 
implement this design. With PLDs and 
their "sea of gates," this task is great­
ly simplified if we can express the 
design using Boolean equations. 
These equations ca n then be input 
into a computer program which will 
generate the appropriate "circuit con­
nections" inside the PLD to obtain the 
desired result . These connections 
reside in a file which is then used to 
program the PLD. This process of turn­
ing a logic design into a set of 
Boolean equations is known as syn-

{1} Other symbols may be encountered 
in the literature for these functions, 
most notably the overscore symbol to 
signify a logic NOT. The symbols we 
shall use are more widely accepted 
because they are standard ASCII charac­
ters and thus simpler to typeset and 
input into PLD programming software. 
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thesis. To aid in the 
process of synthesis, we 
shall explore a few more 
properties of Boolean 
algebra . 

Other Boolean 
Principles 

Boolean operators obey 
the principles of commuta­
tion, association, and dis­
tribution. Like traditional 
algebra, the commutative 
property implies that the 
order in which two 
operands appear is not 
important, e.g.: 

A+B=B+A 
A*B=B*A 

The associative 
property states that 
the order in which 
similar operators are 
evaluated is not 
important, e.g .: 

A + (8 + C) = (A + B) 
+C 
A * (B * C) = (A * B) 
* c 

Note that this prin­
ciple only applies 
when the same oper­
ator is applied to all 
operands, i.e.: 

A + (B * C) # (A + B) 
* c 

The distributive prop­
erty allows one vari­

able acting on an 
expression to be distrib­
uted out to each ele­
ment in the expression, 

S:B.J..Ail:<l:! SET 

I>ESH 

IHYEE~Tctl DATA 

CLOCK 

Q.QCl( 

T-T)'PE lATCH 

thus: 

A * (B + C) = (A * B) + (A * C) 
A + (B * C) = (A + B) * (A + C) 

Finally, there is one more principle 
in Boolean algebra which has no ana­
log in ordinary arithmetic. This is the 
principle of absorption, which allows 
redundant terms to be eliminated: 

A+ (A* B)= A 
A* (A+ B)= A 

Another property of Boolean 
algebra is that every expression has an 
equivalent, but "opposite" form 
known as a dual. The dual of an 
expression is formed by inverting all 
values and swapping all ANDs and 
ORs in the expression. Thus the equa­
tion 

A+ B =TRUE 

has a dual which says: 

/A* /B =FALSE 

In plain English, the first state­
ment says simply that either A orB (or 
both) are TRUE . The second state­
ment twists things around and says 
that A and B are not both FALSE. The 
principle of duality also leads to the 
famous theorem derived by Augustus 
DeMorgan and which bears his name: 

/(A * B) =I A + /B 
/(A + B) =I A * /B 

You might also recognize 
DeMorgan's Theorem in the equiva­
lence of the logic drawings in Figure 
4. Many times these non-standard 
symbols are used (e.g ., a NOR gate 
with inverted inputs instead of an 
AND gate) to make the logic flow of a 
circuit easier to follow. 

s R a, a. .. 
Q 

0 0 0 0 
0 0 , 1 
0 1 0 0 
0 1 1 0 

/Q 1 0 0 1 
1 0 1 , 
1 , 0 X 
1 1 1 X 

c 01 a, 0,., 
Q 

0 0 0 0 
0 0 1 1 
0 1 0 0 
0 1 1 1 

/Q 1 0 0 0 
1 0 1 0 
1 1 0 1 
1 1 1 1 

J K a, a.. 
Q 0 0 0 0 

0 0 1 1 
0 1 0 0 
0 1 1 0 
1 0 0 1 
1 0 1 1 

/Q 

1 1 0 1 
1 1 1 0 

J K a, a, •. 

0 0 0 0 
0 0 1 1 
0 1 0 0 
0 1 1 0 
1 0 0 1 

One final priACiple of Boolean 
algebra has already been mentioned. 
It basically says that no matter how 
complicated a logic expression may 
be, and no matter how many vari­
ables may be involved, the expression 
can always be simplified into a form 
known as the sum of products. An 
expression in this form looks like: 

(A * B) + (C * D * E) + (F */G) + 
H ... etc. 

The expression consists of a num­
ber of ANDed terms which are ORed 
together. Each AND term is called a 
product term due to the similarity 
between the AND function and multi­
plication. The ORing of the terms is 
referred to as a SUM in view of the 
similarity to addition. Note that it is 
also possible to express any equation 
in a product of sums form as well. 
Consider the following example: 

(A * /B) + ( (A + C) * /B ) 
= (A */B) + ( (A */B) + (C * /B) ) 
= (A */B) + (A */B) + (C */B) ) 
=(A */B)+ (C * /B )(Sum of Products 
form) 

(A * /B) + ( (A + C) * /B ) 
= (/B * A) + (/B * (A + C) ) 
= /B * (A + (A + C) ) 
= /B * (A + C) (Product of Sums 
form) 

Karnaugh Maps 

Another technique used to simpli­
fy logic equations is the creation of a 
Karnaugh map (also known as a K­
map). By condensing the truth table 
of a logic function into a more com­
pact array, patterns in the function 
can be found which allow it to be 
reduced to a simpler form . K-maps are 
very useful for minimizing functions 
with three to six variables; beyond 
that it gets too complicated and other 
methods must be used. 

A K-map is produced by re-writing 
the truth table of a function into a 
matrix with half of the variables rep­
resented on each axis. The value of 
the function is placed into each cell 
according to the intersecting inputs at 
that cell. It is important to order the 
rows and columns of the matrix in 
such a way that only one variable 
changes at a time. Then, wherever we 
find two adjacent "1" cells, we can 
eliminate one variable from the equa­
tion for that cell by the rule : 

(A * B) + (A * /B) = A 

For example, consider the truth 
table shown in Figure 5. We could 
make a brute-force implementation of 
this function using 10 sum-of-product 
terms (one for each "1" value of F): 

F= 
+ 
+ 
+ 
+ 

/A* /B * /C * D 
/A* /B * C * /D 
/A* /B * C * D 
/A* B * /C * D 
/A* B * C * /D 
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+ A* /B * /C * D 
+ A* /B * C * /D 
+ A* B * /C * /D 
+ A* B * /C * D 
+ A* B * C * /D 

By creating the K-map as shown 
in Figure 6, however, we can easily 
identify several groupings of ones. For 
example, note that the function is 
true whenever C and D have the val­
ues "0" and "1" respectively (see 
group 1 ). In fact, all of the "ones" can 
be covered with just four circles. Thus 
we can express this function in a 
much simpler form: 

F = /C * D 
+ C * /D 
+/A*/B*D 
+A* B * /C 

(group 1) 
(group 2) 
(group 3) 
(group 4) 

K-maps are also useful in discov­
ering hazards. Hazards exist when 
one or more inputs to a logic design 
54 July 1996/Nuts & Volts Magazine 

2 to 1 TOANO 
ARRAY MUX 

AR - ASYNCHRONOUS RESET TO ALL REGISTERS 
SP - SYNCHRONOUS PRESET TO ALL REGISTERS 

AR 

SP 

50=0 
S1 = 0 ACTIVE LOW 

change state. Since real-world circuits 
have finite gate delays and signal rise­
times, two signals which should 
change simultaneously will often 
briefly enter a different state. For 
instance, if the input to our function 
was to change from "0001" to 
"0010" we would expect the output 
to remain high since both inputs result 
in a value of "1 ." 

However, if the B input were to 
change from "0" to "1" just slightly 
ahead of the A input changing from 
"1" to "0," there would exist a brief 
moment when the input would be 
"0011" and thus the output would be 
high. However short this erroneous 
pulse (or glitch) might be, if this signal 
represented a clock or fed a counter 

so= 1 
S1 = 1 

so= 1 
S1 = 0 

• • • 

circuit, it could cause the circuit to 
malfunction. 

For this reason, many circuits rely 
on latched or synchronous signals to 
prevent such conditions. It i~ still best 
to avoid situations where multiple sig­
nals changing state can cause haz­
ards. But hazards can also exist where 
only one signal changes state. 
Referring back to the K-map in Figure 
6, we can see a possible hazard when 
the input changes from "0011" to 
"0010." 

Both of these inputs result in a 
"1" output, but each is generated by 
a different "group" or product term. 
Thus, as one term is becoming true, 
the other is becoming false. A simple 
solution to this problem is to add 

another product term which covers 
the transition of this input. Figure 7 
shows the new K-map with the cover 
term to eliminate this hazard. 

Registered Logic 

So far, we have been discussing 
only combinational logic, i.e., logic 
functions whose output depends only 
upon the state of its inputs. 

Most logic designs today also 
require functions whose outputs 
change only at precise times; 
between changes the circuit remem­
bers, or holds, its last value. 
Classically, we build such circuits using 
cross connected gates, or flip-flops. 
Figure 8 shows some typical circuits 
used for latches or registers. When 
registers are added to the output cir­
cuit of a PLD, the latched outputs are 
typically fed back to the input array of 

ACTIVE HIGH 

AR 

Ql----. 

SP 

ACTIVE HIGH 

the AND gates. This simplifies the con­
struction of sequential logic circuits 
and state machines. By using internal 
feedback, it also eliminates the need 
for external wiring and does not take 
up an input pin. Figure 9 shows the 
circuit diagram for a typical PAL with 
registered outputs. 

When writing Boolean equations 
with registered devices, we use the := 
symbol to represent what a value 
should be on the next transition of the 
clock. Thus, F := A means that the 
function F will take on the value of A 
after the next clock transition. 

The output of a registered device 
can also depend upon its previous 
value; e.g., F := /F * A will cause the 
output to toggle on each clock as 



long as A is TRUE. Such 
an equation might also 
be written as Ft+l = /Ft * 
A. 

,ftW¥~::<:%.,._),%:.7"'-':.~ 

~ 

INPUTS 

COMBINATIONAL LOGIC 
REGISTERS 

microprocessor control is 
often used to implement 
very complex tasks, simpler 
designs can be built with 

PLDs typically contain 
only D-type flip-flops. 
However, we have just 
seen how feedback can 
be used to implement a 
toggle, or T-type, flip-flop. 
Figure 10 shows K-maps 
for all of the common 
types of flip-flops and 
gives the PLD equations 
to implement each type 
using the D-type 
flip-flops available. 

• • • NEXT 
STATE 

DECODE 
OUTPUT 
DECODE 

OUTPUTS 
just a few chips . The 
sequential control logic 
required to build these state 
machines is ideally suited to 
the architecture of PLDs. 

I 
STATE 

; 

•I 
• • • MEMORY • • • . . c--

Macrocells 

PALs had out­
puts which were 
either combination-
al or registered . 
Some even had a 
fixed number of 
each kind. More 
recent PLDs have 
output circuits 
which can config­
ure each output 
separately to be 
either combination-

INPUT 

a) 

l 
s - • • 

• • 
I 

_ .. .. .. 
OUTPUT 

NEXT DECODE 
STATE • REGISTERS • • . -~ DECODE _ .. .. 

.. 

INPUTS ! 
---~lil'i 

al, registered, tri-
stateable, etc. NEXT 

STATE 
DECODE 

OUTPUT 
~.__-.--.t DECODE 

Unused outputs 
can also be config-
ured as additional 
input pins. 

All of this is 
accomplished by 
adding a program-
mable output struc- b) 
ture commonly 
referred to as a 
macrocell. Figure 11 shows 
the diagram of the Output 
Logic Macrocell (OLMC) used 
in the GAL22V1 0. 

By programming the var­
ious "fuses" in the OLMC, we 
can create active high, active 
low, registered, tri-state, and 
input configurations for each 
output pin . In the 
GAL22V1 0, there are 10 
OLMCs. Each OLMC has 
between 8 and 16 product 
terms feeding its OR gate. An 
additional product term is 
dedicated to allow output 
enable (tri-state) control. 
Each of the macrocells has 
two primary functional 
modes (registered and com­
binational 1/0). The mode 
and output polarity are set by two 
bits, SO and S 1 . 

In the combinational mode (S 1 = 

1 ), the output pin is driven by the out­
put of the sum term OR gate. Polarity 
of the output signal may be selected 
as either active low (SO = 0) or active 
high (SO = 1 ). Figure 12 depicts how 
the output structure looks when the 
macrocell is programmed this way. 

Feedback into the AND array is 
provided from the pin side of the out­
put buffer in both true and inverted 

• • REGISTERS • 

STATE E 

polarities. Since the output enable 
control comes from its own product 
term, we can choose to dedicate the 
pin as either an output or input by 
turning the enable on or off. We can 
also use inputs from the product array 
to tri-state the output or even change 
it from an output to input on-the-fly. 

When S 1 = 0, this selects the reg­
istered mode of the OLMC. In this 
mode, the output comes from a D­
type flip-flop in the macrocell as 
shown in Figure 13. SO again deter-

mines the output polarity and the out­
put enable term can still be used as a 
tri-state control. Note that the feed­
back, however, comes from the /0 
output of the flip-flop; therefore a pin 
designated as registered can be used 
for output only. 

State Machines 

Many digital designs require cir­
cuits that perform a sequence of func­
tions in a very specific order. Although 

• • ou • 

A state machine, or more 
formally a Finite State 
Machine (FSM), is a digital 
circuit which moves through 
a predetermined sequence 
of states in an orderly fash-

TPUTS 

ion. A state is sim­
ply defined by the 
value of certain 
output signals, 
which, in turn, 
determine which 
state the FSM will 
travel to next. 
Figure 14 shows a 
general block dia-

W?W<iWt*''-~ 
~ '~ ' ' 

gram of an FSM. 
The next state 
decode and out-iillw :;.,:~,w<t/o.: 

put decode sec­
tions are com­
prised of combi­
national logic. The 
memory section 

: OUTPUTS 

consists of regis­
ters. 

There are two 
basic models of 
FSMs: the Mealy 
State Machine 
and the Moore 
State Machine 
(see Figure 15). In 
a Mealy State 
Machine, the out­
puts are a func­

tion of both the current state 
and the inputs. The outputs of 
a Moore State Machine, how­
ever, depend only on the cur­
rent state. For any given state, 
each set of input conditions 
will cause the FSM to move 
into another configuration, 
which we call the next state. 

The behavior of an FSM can 
be seen more clearly by draw­
ing a state diagram such as 
Figure 16. Each state is repre­
sented by an oval with arrows 
indicating what conditions will 
cause the FSM to move into 
another state. 

Some transitions, such as 
from State A to State B in our 
figure, follow a direct 
sequence. Other transitions, 

however, can depend upon the input 
conditions, allowing conditional 
sequencing, or branching. 

Now that we have a firm back­
ground in the language of Boolean 
logic, we can begin to discuss how to 
use and program PLDs. Next month, 
we will continue with a discussion of 
the hardware and software tools 
needed to program these devices. We 
will then conclude with a real-world 
example of a circuit design using 
PLDs. NV 
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schemes. $10. VISA/MC/AMEX. ELECTRO­
MAN, Box 24474, New Orleans, LA 70184. 
504-482-3017. 

TIRED OF HIGH CABLE BILLS? FREE PAY 
TV/CABLE. Get the real scoop. Make cash. 
SEND $9.95 to HNK Publishing, PO Box 405, 
Hartford, CT06141 . 

MASTER PROGRAMS. DESCRAMBLERS. 
TEST MODULES. MAJOR CREDIT CARDS. 
WILL BEAT ANY PRICE. NO TEXAS 
SALES. SE HABLA ESPANOL 713-392-
2323. 

NEW! "PROGRAMMABLE" PIONEER 
TEST MODE ACTIVATOR ALLOWS USER 
TO PROGRAM ANY SERIAL NUMBER 
INSTANTLY! THIS PRODUCT IS SOLD 
FOR TEST PURPOSES ONLY. $125, PLUS 
SHIPPING AND COD. CALL KEN ERNY 
ELECTRONICS, 24 HR ORDER AND 
INFORMATION LINE. 516-389-3536. 

DSS SMART CARDS. Testing and repair 
purposes only . Works in ALL brands and 
models. Tests all channels, video, and audio. 
$299 each + $10 shipping and handling. 
Send to: Test Card, 39 W. Alexis Rd. #1 42, 
Toledo, OH 43612. 419-534-7541 . 

CBTV CONVERTERS: RX-400-DIC, RZ-DIC: 
$59. Pio BA-5XXX: $150, BA-61 XX $175, 
63XX: $200, Stealth 1000-P: $49, SA-3, FTB-
3 $49; M-80, Pio-Brown; 63XX, green: $69. 
We carry most Pan-cake. Call for low-cost, 
60-channel plain converter only: $29. Tel : 
405-634-1535, FAX: 405-634-1587. 

UNIVERSAL DESCRAMBLER. Unscramble 
signals using your VCR as the tuner. Works 
with virtually any system, this is the only one 
you need. Declare cable box independence! 
Fully assembled . $129.95 + $5 S&H . 
VISA/MC/AMEX . ELECTROMAN , Box 
24474, New Orleans, LA 70184. 504-482-
3017. 

DEALERS NEEDED. AFT & FTGs . Lot 
prices 100@$55, 50@$60 , 20@$65 , 
10@$70. Able's Cable, 602-491-0592. Call 
about other available equipment. 

CABLE DESCRAMBLERS, Pioneer 6310s 
Scientific Atlanta 8580s + others low prices. 
Discounts for five or more pieces. Quality 
equipment. 30-day money back guarantee. 
Call anytime. Houston, TX. 713-691-4610. 

TEST MODULES for all types of CATV con­
verters. MUL TIM ODE works where others 
will not. 6 and 7 models. MULTI-TRACKER 
should be finished by the time ad hits. This 
means no more button. Call for info. Will beat 
any legitimate price. Mon thru Friday. 10am 
to 5pm EST, 717-889-3563. 

PCB ASSEMBLY. Experienced thru-hole cir­
cuit board assembly at low rates. All work 
fully guaranteed. Let us save you$. Call 614-
354-4791. 

NOW AVAILABLE "The CATV Suppliers 
Catalog." Nine-page listing of companies sell­
ing descramblers, converters, filters, turn-on 
chips, quickboards, and accessories. Catalog 
currently updated May 1996. No filler names 
used. All phone numbers active. Send $12 to: 
APC, PO Box 34090 Dept. NV66, Chicago, IL 
60634-0090. 

.................................... 
ALL PHASE VIDEO SECURITY .................................... 
Combination 
EMF I Microwave 
Tester 
• Identifies and measures 

hazardous electromagnetic 
fields, microwave energy and 
extremely low frequency. 

• Safely tells if hazardous energy 
is being emmited --

model #EM-204 ....... 42.50 l -=-
Panasonic 550 MHz ... 
Cable Converter . . : . ... 

model #TZPC145-3G ...... ...................... 69.00 
OSCILLOSCOPES 

B&K 20 MHz Dual Trace 
• 1 mV/div 

sensitivity 
• AUTO/NORM 

triggered 
sweep 
operation 

• AC, TVH, TVV 
and line coupling 

• Calibrated 19 step time-base with x1 0 magnifier 
• Compact low-profile design 

model #2120 2 year wa<ranty •.•••..•....... ..... 385.00 
modell2125 with delayed sweep •••...•.•..... 529.95 
Pinhole Camera 
• Requires 1/16" opening size 
• 1-1 /2" X 1-1/2" X 7/8" 
• Power 7.5·12VDC n • .B iux 
• 3.8mm lens included 
• 380 lines resolutton 
12V OC Power Supply 9.95 
model #CVC50PH .............. 139.95 

~LLPHASE 
VIDEO-SECURITY INC. 

WMOLESALE V1DEO WAREHOUSE 

Deluxe 26fc 
Service Ki 

Call For 

FREE 
c.t.lot a. T..._. 

Allilt•­
Add$8.95 

Shipping/Handling 
NYSAddTax 

Vlsa/MCIDisoover/Arnex 
MAll ORDERS TO : 

70 CAIN DR. BRENTWOOD, NY 
11717 

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

Write In 128 on Reader Service Card. 

WANTED TO buy: Current models Pioneer 
5000 and 6000 series, genuine unmodified 
Tocom 5503 VIP 5507, SA 8550, 8570, 8580, 
etc. Genuine unmodified Jerrold DBBB 7312, 
PR20C, 7322P, DPV 7, etc. Call or fax. 718-
262-0900, FAX 718-657-4015. 

ST 1000s ScREENED & CLEANED 

DEALERS NEEDED! FTG DEVICES as low 
as $60 ea. on lots of 25-50! Ex1ra filters $10-
$20! Single set ONLY $95! J. P. or SA. 1-
800-820-1727 

FILTERS 97.5, 106.5, 108.5 110.0, all 70dB 
deep, $15 ea. 2200-Q $150, Super-Q $75, 
Pioneer Super-a $85. Minimum 10 lot. 718-
349-6506. 

SA DMX Music Smart remote. Now avail. 
Brings box to full test service. $125. 702-892-
9183. 

$40~ 
8UNIT 

MINIMUM 
All major cable 1V brands available. 
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THE BEST 
8085 MICRO­
PROCESSOR 
TRAINING 
SYSTEM 

JUST GOT BETTER! 
No other training system we know of comes close to 
matching the PRIMER's features at this low price. The 
PRIMER teaches more and is easier to use than other 
comparably priced trainers. The over 100 page Self 
Instruction manual takes you from binary number 
systems, to processing interrupts. At the end of the 
manual are working examples of using a photocell, a 
temperature sensor, making a wave form generator, a 
timer with alarm, and a motor speed controller using 
back EMF. The PRIMER comes with everything you 
need to start programming the 8085 in machine 
language. Continue 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-duty keypad installed. The PRIMER is 
$119.95 in kit form. The PRIMER assembled & tested 
by EMAC is $169.95. Order no•.'! and receive one free 
power supply. Please add $5.00 for shipping in USA. 

Clildi:. inc. 
618·529-4525 FAX: 618-457-011(1" 
BBS:529-5708 - P .O.BOX 2042 

CARBONDALE, IL 62902 

Write In 50 on Reader Service Card. 

~ 
.... Supports A and E Senes HC11 'a. 

~ 
_..,. Single 5 Volt Supply Operation. 
-+ 32K x 8 On-Board RAM . 
... 9.8304 MHz Crystal Osctllator. 
__. Serial Host 1 Reload Port. 

S ..,. Supports ALL HC11 Operating Modes < -eo Designed for easy Board-Stacking. 
E3 ..,. Full Reset/Power Supply Management. 
~ ..,. Tiny 2.5 by 3.5 inch footpnnt. 

E; = ~s~ ~~mbo~:~Jn~~~~~-· 
~ ~;~~! !.:-f 

_... FAST 9 83 Mhz: Operation. 
__. RS-232 Host lnt.arfnce 
_... 32K RAM- 32K EPROM 
~ Trimmablo Crystal Oscillator 
_... Configureble Analog Input Buffers. 
- Buffered end Opbcelly Coupled 1/0 
- S.ngle Suppty - LocAl Power Regulation 
__,. Full Reset/Power Supply Management. 
__,. Be!Xery BAckup the RAM or Entire Board 
_,.. Banked Memory Logic allows up to 2Msg. 
- Four Pre-Decoded Ch•p-Selaccs A..,aileble 
-.... Buffalo Mon•tor Supphed on EPROM 
_,.. BASIC11 end Reel-Time Kernel A..,ailable. 

~ M•eroS)">lems, lnc 

(860) 669-0401 

S159 ~~!'.! 
""'''So'-Tu 

3 Marine A venue 
Clinton, cr 06413 

fax 860-669-2838 

58 Write In 89 on Reader Service Card. 

LA I•&~ 
131ccfrolllcs lllfcrmlfhnml 

COMPUTER PARTS 

JJRAMSJM~ {Jm~ ca. , 
1Mx9·70 SIMM...... . .. $20 /2ROC£5SQRS--, 

SIMMs, SIPPs, CREDIT CARD, SO], ZIPP, 
DIP, CPUs, AST • COMPAQ • DELL • HP • 

IBM • NEC • PACKARD BELL • TI • 
TOSHIBA • ZENITH & MORE 

4Mx9-70 SIMlA .......... ............... .. .. $55 ;:_:~:..==.:=:....:::...=..::..:=--.J 
1Mx3213S.70 72i>in SIMM (4MB) .............. $45159 386 DX-33 INTEL ............... $25.00 
2Mx32!3S.70 12i>in SIMM (8MB) ............... $69/85 486DX-33 INTEL... .. .... $25.00 
4Mx32136·70 72·pin SIMM (16MB) ...... ... S130/149 486DX2.061NTEL(5V).... .. .. .. .. $65.00 
256Kx4·70 DIP DRAM ..... ........ .. .. .................... $4 25 486DX4-100AMD(3V)nNTEL(SV) ......... $45.001129 
1Mx1·70180 DIP DRAM .... .. ................... $4 2514.00 PENTIUM90/100..... .... .. ..... $1451149 
1Mx4-80 DIP/ZIP DRAM .................. $18.00/18.00 80287·12 .... .... .. ... .......................... $19.00 
256Kx8-60VIDEO SOJ DRAM .... ................. $19.50 68040RC25 ........................................ $125 00 
256Kx1S.70VIDEO ZIP .. (2CAS/2WE) ...... $20.50/25 68882RC33 .... . ..... .. ...... .... .... . .... $45.00 
256Kx16·70 VIDEO SOJ..(2CAS) ................ $15 OO u 1 cr 
We cany a complete line of memory upgrades for ~-:;::::::J 
Apple, AST, Compaq, DEC, IBM, HP, Notebooks 
and Pnnters. Call for current prices ...... .... 

rflACH ESRAM________, 
64Kx1·15ns 22·DIP..... ...... .. ..... $7.95 

PACKARD BELL UPGRADES ....... ........ CALL 
MOTHERBOARD BIOS UPGRADES ............ CALL 
486 CPU SV to 3V ADAPTER SOCKETS .. $39 95 
EPROM PROGRAMMERS ............ $129.951139 95 
16550 40·PIN UART. .. ................... $10 50 

NO QUANTITY TOO SMALL 
OR TOO LARGE 

8Kx8·15120ns DIP ............................. $3.50/3 00 
32Kx8-15120ns 28·DIP.... . ...... $3 0012 50 
64Kx8-15ns 32·DIP... . ................... $8.00 
128Kx8-1 5120ns32-DIP.3mil. ............. $22 50/19.95 
128Kx8·15120ns 32·DIP .4rruL. ..... .. ............ $26/25 

EPROMS & FLASH: 
27C256·150NS... . ...... $3.95 
27C512·1 SONS .............................. $4.50 
27C010-150NS.... ....... . .. ... .. $5.45 
27F020·150NS . ... . ... $19.50 

NOW TRADING AND SELLING MEMORY!!! 
WE CAN BEAT ANY PRINTED PRICE IN NliTS & VOLTS 

0 OTHER PARTS AVAILABLE, CALL FOR QUOTE 0 VOLUME DISCOUNTS OFFERED 
0 PRICES SUBJECT TO CHANGE WITHOUT NOTICE 0 TERMS. COD (CASH), VISAIMC 

MINIMUM ORDER $20 SHIPPING & HANDLING: S6 MIN -
PH: 1-800-4-MEMORY LA PAZ ELECTRONICS INT'L 

P.O. BOX 2&109St San Diego CA 9219& 
TEL (&19) S8&-7&10 FAX (&19) §8&-1482 

MEMORY MASTERS INC. Write In 166 on Reader Service Card. 

Write In 205 on Reader Service Card. 

CABLE DEMODULATOR. Highly desirable. 
Hard to find. Limited quantities. Value priced, 
these won't last long at $69.95 + $5 S&H. 
VISA/MC/AMEX . ELECTROMAN , Box 
24474, New Orleans, LA 70184. 504-482-
3017. 

FOR THE best deals on BBs, FTG, Pioneers, 
call 718-358-6237. We also buy. 

"BASEBAND VIDEO EXPLAINED." 
Discover what a baseband signal is and how 
it's constructed . Learn the advantages of 
doing things the baseband way. $10 . 
VISA/MC/AMEX . ELECTROMAN , Box 
24474, New Orleans , LA 70184. 504-482-
3017. 

DSE-1000 ENCODER idea for small CBTV 
refurbish shop $750 each. Come with instruc­
tion hook-up . 30-day warranty: 405-634-
1535. 

SIGMA 30/2000 converter kit. Gets all chan­
nels. $175 . 1-800-484-3752 x4260. Fully 
guaranteed. 

CABLE TELEVISION descramblers. Stop 
overpaying for your equipment catalog of 
over 150 companies that sell descramblers 
and accessories at below wholesale prices. 
Send $25 money order or certified check only 
to: Portnoy's ERA, 350 Northridge Rd ., Suite 
2B, Atlanta, GA 30350. 

PIONEER COMPATIBLE TEST KITS. New 
all-in-one. Multi-mode, mapping and no 
map all-ln-one small kit. $15 each. Call 
407-676-2530. No Florida Sales. 

RAW BBPD ?XXX only $170 each. 1-800-
804-8655. 

CABLE CONVERTERS and TEST MOD­
ULES. Money back guarantee, 12 years 
experience, friendly, courteous , knowledge­
able , extreme ly competitive. Call for a 
wholesale price and catalog. Dealers needed. 
Visa/MC/Dis/COD 888-443-9185. 

18 VOLT wall adapters for most pans, $5 sin­
gle $4; (10-lot) $3 (50-lot). Call for 8600 and 
BB. 405-634-1535. 

PIC 61-67XX SA8580 PDV? boxes for sale. 
Pio test aid E2-E8, watch dog, no switches, 
auto map, 5xxx-67xx $25 ea. Pio E2 writer 
$40. Pio test aid for 63xx-67xx needs no seri­
al #, $28 ea. SA test aid 40-pin micro ++ 
8570-8600 $35 ea. Quick BDS 8570-8600H 
$25 ea. PDV? multi $25 ea., PDVS $20, Pio 
+ PDV external activators $11 0 ea. Filters 
$20. Call617-389-5155, BTW 7-9pm EST. 

HAMLIN, PIONEER, SA ZENITH and 
other manufacturer converters, various 
models including 6600, 6000 and 5000, 
8590, 8580, 8529, 8528, 8525 and 8500, 
5130, 4130, 4135 and 4535, ST1000 288 
and 165 MP, 1086 and 1600, plus other 
models. Large quantities, CALL for 
PRICING. 1-800-380.9530. 

DESCRAMBLING, NEW secret manual. 
Build your own descramblers for cable and 
subscription TV. Instructions, schematics for 
SSAVI , gated sync, sineware , (HBO, 
Cinemax, Showtime, UHF, Adult) $12.95, $2 
postage . Cabletronics , Box 30502N , 
Bethesda, MD 20824. 

Looking for the right crowd to promote your electronic products to? 

RENT UR LIST! 
0Nuts & Volts Magazine has its mailing list available for rent to 

qualified electronic firms. 

ltJThe list is comprised of approximately 190,000 .electronic 
enthusiasts in the computer, ham radio, and related fields. 

0Complete or partial rentals are available. 
FOR ORDERING OR MORE INFORMATION, PLEASE CONTACT: 

Response Media Products, Inc. 
2323 Perimeter Park Drive, Suite 200, Atlanta, Georgia 30341-1335 

(404) 451-LIST • FAX (404) 451-4929 



Conducted by 
Anthony Charlton EXPERIMENTER 
W elcome! La$t time, we covered $el)­

eral subjects including the possi~ 
bility of laser-based communica-

tions with other star systems in the possible 
sesrch for other intelligent life-forms. This 
could be done by firing lasers through space-
based remote collimator/beam steerers. It 
occurred to me thiS would be a good project .. 
for use on the proposed space station. For ' 
those of you who don't know it, the manu­
faCturing of space station components is 

. occurring now in the United States, and the 
former Soviet Union (who will help pay for 
the staggering $27 billion cost of this struc-
tuteJ. 

An article in the June '96 issue of Scientific 
~merican paints a negative picture of this mon­
umental task. It says basically many of the experi­
ments designed for use on the station won't work; 
that manufacturers who want to have technology 
done in space are backing out, etc., etc. Let's take a 
different viewpoint. If I wanted to invest significant 
money in a process to be done in space - like grow­
ing a specialized medical drug - I'd, of course, fol­
low the ongoing progress of the station carefully. If 
I saw the station passed in Congress by one vote 
(ridiculous!), naturally I'd hesitate to pre-commit 
funds. 

So, you have a developing situation that self­
propagates. It's a lot like the coach telling your foot­
ball team they're going to lose! The prophecy can 
fulfill itself. (Remember the superconducting super­
collider boondoggle.) So a much better approach, I 
believe, is to boost morale about this project. A 
plausible idea would be to assemble a 
"think tank" of minds who dream up 
many more p.oactical uses for the sta-
tion and get the ball rolling! NASA, 
Congress, et al, are you listening? 
Following is one modest proposal ... 

Cleaning Up Space Junk 

Space is relatively full of junk. 
From nuts and bolts, to larger parts , to 
a thermal glove that floated out of 
Gemini 4 in 1965. The problem is that 
it all represents a danger to the space 
station and, of course, other space­
craft. Depending upon the orbit of the 
junk versus the object of orbital refer­
ence, one can have quite a problem, if 
say a small metal chunk hits the station 
at 20,000 mph. Remember that a 
high-powered rifle bullet which weighs 
only a fraction of an ounce travels at a 
relatively slow 2 ,000 mph or so. That 
bullet can do a lot of damage at even 
1/lOth the velocity of the junk. 

Radar and LIDAR (Laser Radar) 
can pick up much of this junk, at least 
once it's close enough. Imagine now 
an integrated system whereby a high­
sensitivity LIDAR system is hooked up 
to a small, but powerful, laser. An 
incoming piece of junk is detected. A 
fast computer quickly determines the 
trajectory of the object, adjusts the 

Figure 1 
Sketch of Space Station 

(Not Scale And Not 
Technically Accurate) 
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needed to vaporize the object. ZAP! One more nui­
sance piece of junk in space is gone. 

The p rocedure might be useable on some 

+ q io 

Crew& 

~ 
Experiment 
Modules 

~u· 

u lj; 

D Solar 
Cell 

~ 
Array -......_... .r -

0 
micro-meteroids as well. Components of the space 
station will be sheathed in Kevlar, the same super­
tough plastic used in law enforcement bulletproof 
vests. So, the reality of threats from errant man-
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Figure 2 
High Sensitivity Light Receiver 
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Polarizer at go• to beam polarization 
transmits virtually no light. 

t beam {1_._.,., __ ~ 
t 'lJ I 

beam expansion 

@LAS~ER )-p ---iilF=======:J1 

junk-zapping 
laser occupies the 
highest point of the 
station where it 
would have an unob­
structed view and 
not accidently zap 
any part of the sta­
tion. t 

beam t 

r- expands beam ---, 

Polarizers of same 
orientation transmit most 

of laser beam when on same axis of 
polarization. Note beam polarization 
axis. 

Double li 
Concave 
(DCV) 

Plano IT Concave 
(PCV) 

For the same rea­
son, its field of 
movement would be 
mechanically limited 
so that it couldn't 
accidently fire across 
any part of the 
structure. Of course, 
it would be turned 
off whenever astro­
nauts are doing 
EV As or there are 
any incoming or 
outgoing spacecraft, 
or if an experiment 
is being run outside 
the station. Now 
onto our next, 
down-to-earth 

Rotating two polarizers 
relative to each other, and 
the beam, makes an effective 
variable-density filter. 

made junk and danger from micro-meteroids are 
certainly on the minds of the designers - once they 
start wrapping assemblies in Kevlar! 

Figure 1 shows a sketch of this proposal, where 
both laser communication and junk disposal systems 
are mounted atop gimbals aboard the space station. 

+ 

Figure 5 - Parts Placement Guide 
Foil Side View 
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Figure 3 

project ... 

Audio Circuit Hears 
Refractive Index Changes In Air 

The following is an Intermediate Level project 
we think you'll enjoy. While the laser can 
be used to precisely measure the refractive 
index of a gas or liquid substance relative to 
air, a workable audio output is far more 
interesting and demonstrative than an 
instrumental output. 

You can most easily effect refractive 
index changes by heating the air either 
with a Bunsen or alcohol burner. So, basi­
cally, you're "hearing" the flame change 
the index. 

Another method is to release a bottled 
gas such as propane or butane, and shine 
the laser beam through that gas to hear the 
changes. In this case, you'll need adequate 
ventilation and the precaution of not 
releasing large amounts, or you'll create a 
possible explosive mixture. 

A small torch such as used in household 

L..: 
Figure 4- PCB Pattern 

PARTSUST 
Resistors - All resistqrs a~ )/4 wat~ 8~ carbon filrtt: 
unless otherwise indicated ·· · ·· · 

Rl-470-ohm 
R2 ....: 470-olun . 
R3- 220,000-ohm 
8.4 - . 20,00Q·ohm trimmer polentiometer ;j ' 
R5 _ sl,ooo:ohm ·.·.· · ·. 
R6 - 2,000cohm . . ... 
R7 _: .50,000-ohm trimiher potentiqmeter ''' 
RS- l,OOO:ahm 
R9- 22,000-ohm 

·· RlO ...:;:. 27 ,ooo.:ahm 
Rll - 1 000-olun } . ~ . ' 

Capacitors - Voltages other than ili?se given are 
usable, provided they are 16 WVDp or hJgher 

Cl - 220 pF disc capacitor 
c2- .47 uF, so wvog~t~lytic ···•· 
C3 - 1 uF, 50 WVDC electrolytic orH!antMilin 
C4- .47 uF, 50 WVDC electrolytic 
C5 ~o330 pE disq CapacitOr , , ,; 
C6 - 1 uF, 50 WVDC electrolytic or tantalum 
C7- .47 Uf,SO WVDC: electrolytic ~ 
C8 - ·' .1 uF'disc capacitOr 
C9- 4.7 uF, 35 wvnc: electJ;olytic 
ClO- 2,200 uF/ L6 WVDC qlectiblytic 
Cll - .1 uF disc,~pacitor .·.·.· ··· 

Other Parts: 
lCl - LM387N dual low-noise pre<)111P integrat~ 

circuit in 8-pin case .. ,: ' ' 
Ql - GE-L14Ql-ND NPN pijototransistor or GE~· 

. L14J!l -ND P,PotO-Dar~~'}Hton> + 
' Q2 - PN2222 NPN transistor 

1 - 8 pin ~C socket. ····· ............ \ , < 
1 - 8""0hm 'headphones, preferably'lull cover 

small 8-ohm speaker , 
1 - Appropriate headphone jack 

NOTE: All the parts are available ft-om Qigi-Ke}{ exs~t 
for a PC board. Consult their catalog for exact part nUilJ-
bers and current pricing. ·· · 

soldering and heating jobs is adequate, and doesn't 
release large amounts of gas. So you don't have to 
concern yourself with creating an explosive mixture 
at all in this case. 

Figure 2 shows a schematic of a high-sensitivi­
ty receiver that first appeared here about 2-1/2 
years ago. ry.Je thought we'd reprint it instead of 
having you chase down an old issue.) The LM387 
low noise dual audio preamplifier chip is the heart 
of the circuit. It is configured as a variable-gain 
amplifier. 

Potentiometer R2 controls the sensitivity of the 
phototransistor or photo-Darlington used for Ql. 
The photo-Darlington will offer much greater sensi­
tivity. R7 controls the overall audio gain of the cir­
cuit. As shown, the two potentiometers can vary 
the gain from 935 to 23,300 times. So you can see 
why this is a "high-sensitivity" circuit. 

C2 filters out high-frequency light fluctuations 
while resistors R3 and R4 set the gain of the first 
stage, !Cl-a, to about 470. Capacitors C3 and C5 
establish a stable bias on the amp's input. Ideally, 
these should be solid tantalum. C4 couples the out­
put of the first stage though RS to IC2-b. 

C6 helps suppress any oscillations that may 
start up at the control potentiometer R7. C7 and C8 
stabilize the power supply, which ideally is a battery 
supply. You may have to increase the value of C8 if 
the supply is regulated, despite the evenness of a 
regulator IC's output. This is to reduce any hum, 
which gets amplified along with the desired signal. 

An eight-ohm speaker, or a pair of headphones 
wired in parallel, provide the audio output of the cir­
cuit. You will recognize the current amplifier con­
sisting of Q2 and associated components that boost 
the current output of the LM387 to a level capable 



Edmund Scientific Company, 101 East Gloucester 
Pike, Barrington, NJ 00807-1380; ph: (609} 573-6250, 
FAX: {609) 573-6295. Free catalog. Supplier of a wide 
variety of educational and scientific 0:}uipment including 
lasers and an extremely comprehensive line of optics. 

Midwest Laser Products, P.O. Box 262, Frankfort, 
IL 60423; ph: (815) 464-0085, FAX: (815) 464-0767. 
Free catalog. Carries new and used laser equipment and 
inexpensive start-up systems. Also currently carrying 
ruby laser, army tank rangefinder units. 

Mouser Electronics. Mouser is a first class hobbyist 
and industry supplier of a very wide range of new elec­
tronic parts, equipment, and supplies. Free catalog. Call 
(800) 346-6873 for catalog and location of facility near­
est you. 

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

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

Imaging Concepts Bulletin Board Service. A free 
Scientific Bulletin Board that contains, among other top· 
ics, laser information. Georgia area code. Parameters: 
9600 baud, N81. Accessable 24 hours a day by calling 
(404} 466-3932. 

Herbach & Rademann, P.O. Box 122, 17 Canal 
Street, Bristol, PA 19007; ph: (215) 788-5583, FAX: 
(215) 788-9577. Free catalog. An excellent experimenter 
source for quality mechanical, optical, electronic, and 
electromechanical surplus. 

Viking Office Products. Quality office products of 
all kinds at a discount. Listed here because of the value 
to the experimenter wanting to organize his or her labo­
ratory. Viking features free catalogs and unsurpassed 
deUvery promptness. Call (800) 421-1222 or FAX to 
(800) SNAPFAX [(800} 762-7329] for free catalog. 
Accepts prepaid, net 30 and credit card orders. Free 
delivery of orders over $25.00 and free UPS pick-up of 
items that have problems or you aren't satisfied with. 

Dyna-Art Designs, 3535 Stillmeadow Lane, 
Lancaster, CA 93536-6624; ph: (805} 943-4746, FAX: 
(805) 943-3776. Desk-top fabrication equipment for 
printed circuit boards; toner-transfer paper for easy hob­
byist & OEM prototype do-it-yourseU PC board making. 

Society for Amateur Scientists, 4951 D. 
Clairemont Square, Suite 179, San Diego, CA 91777, 
ph/FAX: (619) 239-8807. Internet: scarlson@)sas.org 
Organization specifically started for gathering amateur 
scientists of all kinds together. Not a hobbyist organiza­
tion unless you're serious. 

The Electronic Goldmine, P.O. Box 5408, 
Scottsdale, AZ 85261. Free catalog. Ph: (602) 451-
7454, FAX: (602) 451-9495. SMC components and a 

of driving a low-ohm speaker or headphones. After 
all, we are dealing with a PRE-AMP chip here which 
is not designed to directly drive a low-ohm load. 

Ideally, you will operate the apparatus in an 
area of reduced light. That way, you 'll get the max­
imum effect from the refractive changes and the 
minimum effect from ambient light. To adjust the 
intensity of the laser for maximum effect, you'll 
want to use an expanding lens and a variable polar-

7 his is a free service to the readers of The Laser 
Exp~enter who wish to get in touvh with one 

another by whichelier metlium they mutually prefer. To 
place your "free ad~ {no commercial products, please). 
send your abstract and communicatiOn protocol to: The 
Laser Experimenter, Laser Helplirte, RO. Box 74, 
Cornwall Bridge, cr 06754. 

wealth of high-tech experimenter electronics, compo­
nents, and project kits. Check out their new, expanded 
catalog of bargains! 

Industrial Fiber Optics, P.O. Box 3576, Scottsdale, 
AZ 85271-3576. Laser and fiber optic project kits pri­
marily for the educational market. Sells mostly through 
distributors; Digi Key is one. OEM sales as well. Ph: 
{602) 804-1227, FAX: (602) 804-1229. 

Anderson Lasers, Inc., 2883 West Royalton Road, 
Broadview Heights, OH 44147. New and surplus indus­
trial and scientific lasers & equipment. Carries high­
power commercial grade equipment, not a hobbyist sup­
plier. Professional inquiries contact: Richard Anderson, 
ph: (216) 237-6629, FAX: (216} 237-0656. 

SuperCircuits, 13552 Research Blvd., #B, Austin, 
TX 78750. Order line: (800) 335·9777, 
Questions/Technical Assistance: (512) 335-9777, FAX: 
(512) 335-1925. Seller of microvideo products. 

Images Company, P.O. Box 140742, Dept N, 
Staten Island, NY 10314; ph: (718) 698-8305. Carries 
holography supplies, optical components, components 
for laser power supplies, stepper motors, CCD camera. 

Amateur 1V Quarterly, 1545 Lee Street, Des 
Plaines, IL 60018. Voice: (708) 298-2269, FAX: (708) 
803-8994. Publisher of a magazine and several books 
geared to amateur TV. Mentioned here because of the 
general interest to experimenters and the parallel to our 
laser video endeavor. Contact them for the current pric­
ing of a sample issue and brochure. 

SmaU Parts, Inc., 13980 N.W. 58th Court, P.O. 
Box 4650, Miami, FL 33014-0650. A valuable resource 
for construction materials, tools, and hard-to-find items 
such as telescoping tubing, sheet metal, metric hardware 
etc. Free catalog. Catalog requests: (305) 558-1255. 

LNS Technologies, 20993 Foothill Blvd., Suite 307, 
Hayward, CA 94541.lnquiries: (510) 886-9296, orders: 
(800) 886-7150. Visible laser diodes and a driver kit, also 
carries a line of high-technology electronic kits. Accepts 
major credit cards. Catalog $1.00. 

Marlin P. Jones & Associates, Inc., PO. Box 
12685, Lake Park. FL 33403-0685; Ph: (407) 848-
8236, FAX: (800)-4 FAX YES. Carries some surplus He­
Ne and diode lasers, power supply kits, and surplus 
optics. High-voltage wire. Many interesting electronic 
items both new and surplus. Free catalog. 

MWK Industries, 1269 West Pomona, Unit 112, 
Corona, CA 91720; ph: (909) 278-0563, FAX: (909) 
278-4887. Hours: 8-5 PST weekdays, 10-3 Saturdays. 
Free catalog. Source for new and used laser equipment, 
suppUes, and optics. Carries a wide variety of He-Ne and 
other lasers suitable for the experimenter & hobbyist. 

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

Be sure and mention Nuts & Volts when you con­
tact the above suppliers so your request goes to the 
right department. 

izer. Both are shown in Figure 3 . 
Plastic polarizing sheets are available from 

Edmund Scientific at very reasonable prices. By 
rotating the polarizers relative to one another, the 
admitted light can be adjusted from approximately 
20% of the original intensity to near zero. The com­
bination of adjustment of the expander lens, the 
controls of the amplifier, and the variable polarizer 
will enable you to hear refractive index changes at 
their best. Keep this circuit away from artificial light­
ing and sunlight. The first will always cause an 
annoying buzz in the earphones, and the second 
will saturate the amplifier with "popcorn" noise. 

Figure 4 shows a life-size PCB pattern for the 
amplifier. Figure 5 shows a blown-up parts place­
ment guide. This guide shows the component place­
ment from the FOIL side of the PC board, not the 
COMPONENT side. Albeit different from most dia­
grams depicting component placements, perhaps 
this protocol is better once a person gets used to it. 

A New Project Rating System 

In order to assist the laser experimenter, we've 
developed a new rating system in conjunction with 
the editorial staff of this magazine. That rating sys­
tem applies to projects only, not to discussions of 
laser technology or news. The ratings are Beginner, 
Intermediate, and Advanced, corresponding to 
approximate categories describing the level of learn­
ing a person has accomplished in our forum here. 
For example, a simple lens demo would be classified 
Beginner, while our project this month is labeled as 
Intermediate because it requires some electronic 
and assembly expertise. Anything more complex 
than this month's project (either electronically or 
optically) would fit into the Advanced category. 

Back To Laser Basics 

Another new feature which will commense with 
the next installment, is a return to laser fundamen­
tals. Over the past three years, we've gone from 
super fundamental optical principles, to relatively 
advanced laser concepts, but lost some people intel­
lectually in the process. So, we'll be doing some 
simple and interesting experiments too, from now 
on, for the people who are just getting into the laser 
field . Look for a section in future columns titled 
"Laser Basics" for you guys and gals who are 
becoming acquainted with this technology for the 
first time. And don't be shy about dropping us a 
postcard with your thoughts and suggestions to The 
Laser Experimenter's P.O. box listed elsewhere. We 
genuinely appreciate your ideas! People who follow 
this column regularly may find some repetition in 
Laser Basics, however, but we'll re-write every pro­
ject so you don 't read the same words and it won't 
exactly follow the outlay of anything published in 
this forum before. 

Conclusion 

Next month, we'll be taking a look at plasma 
acoustics and how a laser can be modulated by a 
plasma, plus do some other interesting, simpler 
experiments. NV 

Closing Quote: 
"He who wishes to see how much 
nature and the heavens can do among 
us should come to gaze upon her." -

Francesco Petrarch, Italian 
Poet/Scholar ( 1304-13 7 4) 

A nthony Olarlton is an active electronics and sci­
M.ence "do-it-yourself" project designer, does custom 
R & D. and writes I:E1clmical articles. Previous work 
experiences include design of haTdware & software for 
microprocessor-based process control systems and 
electronic design. His hobbies include lasers, garden­
ing, target shooting, model rocketry, and radio-con­
trolled model airplanes. 

Cf'he Laser Experimenter is a reader-interactive coi­
U umn. We like to hear from the reader and, in many 
cases, the best projects have come directly from your sug­
gestions. If there is some particular facet of laser science 
that interests you, we would welcome hearing from you 
at: The Laser Experimenter, PO. Box 74, Cornwall 
Bridge, CT 06754. Questions, comments, suggestions, 
and material relating to lasers are all welcome. We would 
like to publish letters in Reader Feedback occasionally. 
Indicate whether using your name and address is okay. 
We can now respond to your letters personally on an "as 
time permits" basis. Your FAX number, which will be 
kept confidential, will speed replies. 
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13ui{d a Code 
by 
Fred Blechman 

Practice Osci{{ator 
This article will describe how you can build your own simple "Code Buddy" 

code practice oscillator, either from scratch or from a kit. Using the Code 
Buddy, you'll be able to get up to the required code speeds to qualify for all 

amateur radio operator licenses, instead of being limited to the no-code frequencies. 
The schematic, parts list, and basic instructions are provided, as well as a source for 

the Code Buddy kit and two different kinds of code transmission keys. 

o you want to join the than the prescribed speed ... " Learning the Code 
over two million "hams" For the specific details of getting 
(amateur radio opera- a ham license, the operating bands The main reason for learning the 
tors) around the world, and privileges, several books are International Morse Code is to be 
but you don't want to available at your local Radio Shack able to pass a five-wpm code test so 
learn the International store. I particularly recommend "No- that you can qualify for ham Novice 

Morse Code? Well, as of a few years Code Plus," by Gordon West Class or Technician-Plus Class fre-
ago, you no longer need to pass an WB6NOA (Radio Shack Cat. #62- quencies and privileges - and even 
International Morse Code test to 2417, $7.99), a complete study guide greater expansion of your ham hori-
become a US ham (although you still for the Novice, Technician , and zons when you qualify at 13-wpm and 
need to pass a written examination) Technician-Plus exams. 20-wpm (plus additional written 
-but your transmission .------------------------ ----, exams) for General 
privileges will be limited ~~~~INALs Class, Advanced Class, 
to the mostly-short-range SPRING CONTACT and Extra Class licens-
higher frequency bandS, TENSION /SPACING es. 
six-meters and above. 
And you won't be able to 
communicate by code 
with the large percent­
age of hams that use 
code either exclusively 
or frequently on the 
lower frequency bands. 

Spend some time 
learning International 
Morse Code ("CW"), 
even at the slow speed 
of five-wpm (words per 
minute), and your CW 
radio horizon literally 
expands worldwide to 
the 80, 40, 15, and 10-
meter bands, including 
voice communication on 
1 0-meters. Increase your 
code skills together with 

a. Code Key 

CORRECT POSITION 
AT SENDING KEY 

b. Sending f'osition 

Figure 1. A typical code key (a), and the correct sending 
position for the hand {b). (From Radio Shack "No-Code 

Plus" book by Gordon West. Master Publishing, Inc.) 

passing tougher written exams and 
ALL amateur bands will be open to 
you! 

Sending Code 

LOCK NUT 

You can learn to READ 
Morse by listening to 
cassette tapes available 
from Radio Shack, you 
can listen to live code 
broadcasts on a ham or 
short wave radio, or you 
can attend a code class. 
You can even use avail­
able computer programs 
to learn and practice. 

But when it comes to 
SENDING Morse, and 
developing what hams 
and telegraphy opera­
tors call "a good fist," 
you need to practice 
with a sending key and a 

code practice oscillator like the 
"Code Buddy." 

A typical code key is shown in 
Figure 1. These are getting hard to 

DOT DASH -a. Interrupted Carrier 

A 
c. Time Between Elements 

N 

3 E 

d. Time Between Characters 
T 

Q 

7 

e. Time Between Words 

Code Buddy 
Circuit Description 

Figure 4 shows the schematic of 
the Code Buddy. As you can quickly 
see, the heart of the design is the 
popular 555 integrated circuit (IC) 
timer. Produced by several different 
manufacturers that vary the internal 
design somewhat, the most common 
version of this IC has 23 transistors, 2 
diodes, and 16 resistors on the silicon 
chip within its package. 

In block diagram form, as shown 
in Figure 5, these components form 
two comparators, a flip flop, an output 
stage, a reset transistor, and a dis­
charge transistor. Supply voltage, 
Vee, is applied to pin 8, and pin 1 is 
GROUND. Pin 2 is connected to an 

DITQ] DAHl . ':.3 -."·' 
b. Length of "Dir and "DAH" 

OAH 

~Ill 
OIOAH I I I ·- I I I 
DAH DIT I I I -· I I I 
OIT I I I 
• I I I 
DAH I I I - 1111111111 
OAHDAHDIDAH 

~~~ --·-
TIME.......-. 

f. Examples 

While you can listen to tapes or 
training broadcasts to learn to READ 
the code, only consistent use of a 
code practice oscillator (CPO) and 
key will allow you to learn to SEND 
the code. For the higher level ham 
licenses that permit broader trans­
mission privileges, Federal 
Communications Commission (FCC) 
Rule 97.503 states that, in addition to 
a written examination, "A telegraphy 
examination must be sufficient to 
prove that the examinee has the abil­
ity to send correctly by hand and to 
receive correctly by ear texts in the 
International Morse Code at not less 

Assembled Code Buddy before 
placement In cabinet 

Figure 2. Time Intervals for lllorse Code. (From Radio Shack "No-Code Plus" book 
by Gordon West. Master Pubilshing, Inc.) 
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LETTER Composed of: Sounds like: LETTER Composed of: Sounds like: 

A didah N dahdit 

B - ... dahdididit 0 --- dahdahdah 

c -.-. dahdidahdit p . --. didahdahdit 
D dahdidit a --·- dahdahdidah 
E dit R didahdit 
F .. -. dididahdit s dididit 
G dahdahdit T dah 
H . . . . didididit u dididah 

I did it v ... - didididah 
J ·--- didahdahdah w ditdahdah 
K dahdidah X - .. - dahdididah 
L . - .. didahdidit y -·-- dahdidahdah 
M dahdah z -- .. dahdahdidit 

a. Alphabet 

CHARACTER Composed of: Sounds like: 

AR (end of message) . -.-. didahdidahdit 
K Invitation to transmit (go ahead) dahdidah 

SK End of work ... -. - . didididahdidah 

sos International distress call ... --- ... didididahdahdahdididit 

v Test letter (V) ... - didididah 
R Received. OK . -. didahdit 

\ 

BT Break or Pause - ... - dahdidididah 
ON Slant Bar - .. -. dahdididahdit 
KN Back to You Only -.--. dahdidahdahdit 
Period ·-·-·- didahdidahdidah 
Comma -- .. -- dahdahdididahdah 
Question mark .. -- .. dididahdahdidit 

NUMBER 

1 
2 
3 
4 
5 
6 
7 
8 
9 

• 

b. Special Signals and Punctuation 

Composed of: 

c. Numerals 

Sounds like: 

didahdahdahdah 
dididahdahdah 
didididahdah 
dididididah 
dididididit 
dahdidididit 
dahdahdididit 
dahdahdahdidit 
dahdahdahdahdit 
dahdahdahdahdah 

Figure 3. Morse Code and Its sound. (From Radio Shack "No..Code Plus" book by Gordon 
West, Master Publishing, Inc.) 

VOLTAGE is not used in this appli- plate. I will describe the kit construe-
cation. tion so that you can build your own 

The 555 has two principal operat- from scratch if you prefer. 
ing modes: monostable (must be Figure 6 shows the printed circuit 
triggered to change state) and board, foil side, in actual size. Figure 
astable (changes state automatically 7 shows the component layout using 
- "oscillates" - depending on the this board. Figure 8 shows side views 
external components used). In the with components installed so you can 
Code Buddy circuit, the 555 is con- see the mounting of the speaker. 
figured for use in the astable mode Use only rosin core solder and a 
as a simple variable frequency audio 25-35 watt pencil-type soldering iron. 
oscillator with volume control. When installing parts into the printed 

When a key is plugged into the circuit board (PCB), be sure that 
J1 key jack, it acts as a switch. capacitors C1 and C2 are installed 
When the key is closed, battery with the positive leads oriented as 
voltage, Vee, appears at pin 8 and shown, and that the U1 integrated 
pin 4 to power the IC and prevent circuit is plugged into its socket with 
spurious resetting. Since capacitor the notch (pin 1 end) as shown. C2 
C1 is uncharged, the voltage at pin will have to be installed flat against 
2 is below 1/3 Vee and, therefore, the board so it does not interfere with 
the OUTPUT at pin 3 is HI. the front panel in later assembly. 

Voltage begins to build up on Similarly, the potentiometers will also 
capacitor C1 through resistors R1 have to lie flat against the board. 
and R2, and potentiometer R3. When soldering the battery snap to 
When the voltage on C1 reaches the PCB, make sure the red wire is 
the THRESHOLD voltage (2/3 Vee soldered to the plus (+) pad. Make 
at pin 6), the OUTPUT at pin 3 sure the key jack you are using is an 
goes LO, and the DISCHARGE open circuit type. 
transistor at pin 7 provides a path A piece of double-sided foam 
to GROUND. tape holds the speaker to the foil side 

Now C1 starts to discharge at of the PCB in the boxed area cen-
pin 7 at a rate depending on the tered between the potentiometers on 
value of resistor R2 and the setting the other side, as shown in Figure 8. 
of potentiometer R3. When the You'll need to connect short hook-up 
voltage at C1 drops below the wires from the PCB to the key jack 
TRIGGER voltage (1/3 Vee at pin and the speaker terminals - no 
2), the OUTPUT goes HI and the polarity consideration in either case. 
DISCHARGE path at pin 7 is The PCB/speaker assembly is 
opened. C1 starts to charge again. now inserted into the pre-drilled and 

Oscillation occurs due to the fact labeled front panel. Washers and 
that the TRIGGER and THRESH- nuts hold the front panel to the paten-
OLD inputs are both tied to the pos- tiometers and key jack, after which 
itive side of capacitor C1, which is the knobs are slipped onto the paten-
continually charging and discharg- tiometer shafts. 
ing between 1/3 Vee and 2/3 Vee at The cabinet provided with the 
a rate controlled by R1, R2, and the Code Buddy Kit has a pattern of 
setting of tone potentiometer R3. holes drilled in the bottom to allow the 

Capacitor C2 couples the speaker sound to exit the cabinet. 
squarewave output of U1 to poten- When installing the assembly into the 

L--~------------------------;:=====~_:_ ____ _:_ ____ .:._ __ .:._..., cabinet, orient the cabinet so the 
5 CONTROL J1 ]v 

9Voltl 

Key 
Jack 

R1 
sao n B 4 - -.. J Vee Reset 

7 
Discharge 

C2 
R2 10uf 
1K U1 1~V 

555 Output 
3 

+" 
R3 ~ 6 

Timer AS 

;::a~ r: Threshold R4 470 

soon 
Volume 

Trigger 

DISCHARGE 

an 
C1 + Gnd Speaker 

0.22UF "¥" 
2Sv I -

Tant. ~ l Figure 4. Code Buddy Schematic. 

input to the TRIGGER comparator, 
and pin 6 is connected to an input of 
the THRESHOLD comparator. 

Notice that three resistors of 
equal value are placed between Vee 
and GROUND so that 1/3 Vee 
appears as a reference voltage to an 
input of the TRIGGER comparator, 
and 2/3 Vee is the reference voltage 
at an input of the THRESHOLD com­
parator. Since the resistors are all of 
the same value, the 1/3 Vee and 2/3 
Vee points are relative to Vee, and 

therefore independent of actu­
al Vee variation. 

The OUTPUT (either HI or LO} 
appears at pin 3, while a DIS­
CHARGE transistor provides a path 
to GROUND at pin 7 whenever the 
OUTPUT is LO. When the RESET 
transistor at pin 4 is turned ON with a 
voltage below .4 volts, it makes the 
OUTPUT at pin 3 LO. When not 
intended to be used for RESET, pin 4 
is connected to pin 8 to prevent spu­
rious resetting. Pin 5 CONTROL 

a vee voLTAGE holes appear opposite the 

555 
TIMER 

Figure 5. 555 Timer Block Diagram. 

tiometer R4, which controls the signal 
volume through resistor RS to the 
small speaker. 

Code Buddy Construction 

You can build the Code Buddy 
circuit from parts you have or can 
obtain, but the Code Buddy Kit (see 
Part List) has everything you need, 
including a custom cabinet and face-

speaker. 

Testin~and 
Troubleshooting 

For best results, always use 
an alkaline nine-volt battery. If 
you use cr closed-circuit key jack 
by mistake, the Code Buddy will 
sound off when you connect the 
battery. This should not be! 
Power should not be applied to 
the circuit until an EXTERNAL 
key is closed. 

No power is drawn from the 
battery until the external key is 

closed. The assembled Pocket Mini­
Key (see Parts List) ~as a built-in 3.5 
mm (1/8-inch} miniature phone jack, 
and makes a good mate for the Code 
Buddy. 

To test the unit, simply connect 
an external key through a two-wire 
cable (with the appropriate plugs on 
each end) to the key jack on the 
Code Buddy front panel. When the 
external key is closed, you should 
hear a tone through the speaker. The 
frequency is controlled by the TONE 
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Figure 6. Code Buddy Printed Circuit 
Board- Actual Size. 

Panel 

f 

To 
Key 
Jack 

9 Volt 
Battery 
Sn ap 

Figure 7. Code Buddy Parts Layout. 

To 
- Speaker 

mon problem, by far, 
comes from solder 
bridges between traces 
and pads on the PCB. 
Hold the PCB up to a 
light, compare it with the 
PCB drawing, and any 
bridges should be readi­
ly apparent. 

Next, check all parts 
that involve polarity: C1 , 
C2, battery snap, pin 1 of 
the IC. Make sure none 
of the pins of the IC were 
bent when inserting it 

into its socket. There 
should be nine volts 
between pin 8 (Vee) and 
pin 1 (ground.) If the tone 
seems unstable or 
scratchy sounding, clean 
your key contacts, since 
they are likely corroded or 
dirty. 

Special Thanks 0.25 Inch 
=-washer 

Knurl Nut---.mmm =-Washer 
4-40 X 318 Inch 
Machine Screw 
(Each corner) CI:D -+-Hex Nut My thanks to Gordon 

West WB6NOA, for his 
help with this article. Over 
15,000 Southern California 
amateur radio operators 
have passed their ham 

·-Knob Figure B. Two views of the assembled 
Code Buddy. 

control, the loudness by the VOL­
UME control. 

Have the speaker face you dur­
ing operation. This reduces the need 
for higher volume levels, which use 
more battery power! If you use an 

older key - such as a vintage WWII 
surplus type - make sure the con­
tacts are clean and not corroded. 

In troubleshooting, be aware that 
the majority of problems arise from 
construction errors. The most com-

licensing examination and upgrades 
through Gordon West Radio School 
weekend courses. Throughout the 
country, one out of two newly­
licensed hams use Gordon West 
training materials. For reservations or 

Atlanta Grand Opening! 
Tired of renting o second-rote cable box? 

NOW YOU HAVE A CHOICE! 
CABlE CHOICE-DDI'T GET BOXED II! 

more information, call Radio School 
24 hours at (714) 434-0666 or speak 
directly with Gordon West Radio 
School, 1 Oam-4pm Pacific time, by 
calling (714) 549-5000. NV 

Code fJ3utfiy 
Parts List 

C1- .22 uF (10WVDC or higher) 
tantalum capacitor 
C2 -10 uF (10WVDC or higher) 
electrolytic capacitor 
R1 - 680 ohm 1/4W 5% carbon 
resistor 
R2- 1K 1/4W 5% carbon resistor 
R3 - 25K potentiometer with mounting 
hardware and knob 
R4 - 500 ohm potentiometer with mount­
ing hardware and knob 
R5- 47 ohm 1/4W 5% carbon resistor 
J1 - 3.5 mm (1/8-inch) miniature open­
circuit phone jack 
U1- 555 timer integrated circuit 
SPEAKER - 8 ohm 2-inch diameter 
SNAP - 9-volt battery snap connector 
SOCKET- 8-pin IC socket for U1 
Miscellaneous: printed circuit board, 
double-sided tape, hook-up wire, 
solder. 

A complete kit of all parts above, 
including cabinet and labeled front 
panel, is available from Whlterook 
Products Company, 309 S. Brook­
shire Ave., Ventura, CA 93003 (Phone: 
805-339-0702) for $19.95. Wired and 
tested: $24.95. Shipping is $4.50. An 
assembled Model MK-22 Pocket Mini­
Key is $9.95 postpaid. California resi­
dents add 7.25%. 

Freedom from cable company tyranny is as easy as: 
Call or stop by our store for the details or a demonstration on our exclu­
sive service for your area. Our trained representatives are waiting. 

11Cable Choice is the answer I've been 
looking for. Watching my old TV has 
never been better, and I've saved lots 
of money!" 

Bring in your current cable bill and receive your custom-programmed 
replacement converter. We program each unit individually on-site. 

Return your old converter to your cable provider and begin saving 
money and enjoying a new level of cable technology. 

PhU Brown, Atlanta, GA 

11 Finally, an alternative to cable com­
pany equipment! I think it's great!" 

Tony Banks, Canton, GA 

~able 
C110IC8 

4920 Roswell Rd, Ste. 39 
Atlanta, GA 

special intro rate of Sl 09; normally retails for $249 • RCA Direc TV mini-dish 
• full line of cable accessories 
• remotes for every converter 
• splitters, connectors & more! j(404) 843-1600~ 

0011 GET BOXED II 
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1 MEG 30 PIN $ 26.00 
4 MEG 30 PIN $ 99.00 
4 MEG 72 PIN $ 89.00 
8 MEG 72 PIN $179.00 

OUR LOSS YOUR GAIN 
9600 INTERNAL FAX MODEM $ 8.00 
250MB EXTERNAL TAPE Btu $80.00 
4X CD ROM DRIVE IDE $89.00 
30 TO 72 PIN CONVERTER $13.00 

ProX-Prema 114 KEY "ON SCREEN" PROG BARD DRIVES 
KEYBOARD $ 39.00 (W IW IN 95 KEYS) 540 MEG $169.00 

$210.00 
$232.00 
$269.00 I 

.... ,.... I 
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1 GIG 
1.2 GIG IDE 
1.6 GIG IDE 
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I CABLE TV cont. 

SUPER TRAP. 1,000 times more powerful 
than a FM trap! Exclusive multi-pole design. 
$29.95 + $3 S&H. VISAIMC/AMEX. ELEC­
TROMAN , Box 24474 , New Orleans , LA 
70184. 504-482-3017. 

TEST MODULES! PIONEER "SUPER 
ACTIVATOR" activates 5XXX-67XXX, 
PRICE: $120. 2RN5/CFT 2200, PRICE: 
$100. SA 5600, 5800, and more, PRICE: 
$120. OTHER TEST MODULES AVAIL­
ABLE . MASTER FILES FOR CABLE 
BOXES AVAILABLE. DISCOUNT FOR 
QUANTITIES . E-MAIL : 104170.3043 
@compuserve.com PHONES: 718-575-
1474, 718-768-4963, Fax: 718-369-3989, 
Beeper: 917-942-2742. 

GENUINE UNMODIFIED BBPD7 $140 ea. 1-
800-804-8655. 

CARL'S ELECTRONIC BONANZA PAGE. 
Everything you ever wanted to know, but 
were afraid to ask. Cable descrambling, elec­
tronic plans and kits, stopping power meters, 
and much more. Several informational items 
now available on-line. Come check us out at 
http://www.ultranet.com/-carlton 

INDEPENDENCE SPECIALS, multimode 
2R/5V kits $10. SA quickboards $10. Forty­
pin microprocessors $15. Pioneer 5XXX to 
67XX $10 (4-wire no switch) . Zenith ZL 1, 
T3055, T7055, D5 kits $4. Minimum order 
$50. Some complete units available . COD 
only. Call toll free and leave a message 888-
579-8479. 

WANTED: Professional sales person. Must 
have strong technical background with CATV 
descrambling equipment. Excellent salary 
and benefits . Great working environment. 
Call 619-929-0585. 

GENERIC COMPATIBLE S-86 baseband 
$195 , Trimode $190 , Zenith $225 . Also 
Panasonic 450MHz $28, 8528300 $40, 
NQD5 $40. Minimum 10 lots. 407-398-9051 . 

ICs BLANK PIC56s $2 .10. 68HC705s 
$12.95. For other ICs call for prices. Remote 
550 compatible hand units $2 . For other 
remotes $5.50 and up. 702-265-1716. 

ZENITH CUSTOMERS: We carry a large line 
of Zenith fully activated converters . These 
units are a replacement for the ST series. 
Each unit comes with remotes , batte ri es , 
patch cables for your immediate hookup! 
$159 ea., $149 5-lot, $142 10-lot. 1-800-249-
3025 QB VIDEO. 

CABLE BOX PULLS & PANS. ST1000 , 
1086, & 16XX. S/A 8500, 310, 311 , 321 ; 
8550-XXX. New pan design works on S/A, 
Hamlin, Oak, and others. $55 ea. Basic con­
verters from $15. Other brands available. 
Credit cards OK . Fax/message : 501-223-
9406. Internet address: pager@aristotle.net 
Surplus City, Box 23016, Little Rock, AR 
72221 . 

PIONEER EXTERNAL ACTIVATORS PIO­
SC will ACTIVATE all channels for TEST 
mode on ANY Pioneer 61 XX-67XX. Does 
NOT destroy serial number. Has 7 other 
options . $175 . PIO-REG does all ! 61 XX-
61XXs or 1 CUSTOM 63/67XX unit. $1 50. 1-
800-663-8530. 

REMOTE CONTROL AlB SWITCH 

5 20 each <3+l 
plus shipping 

MONEY BACK GUARANTEE 
AlBIC SWITCH $25 eacll Cl +) 

CONTROLLED BY ANY REMOTEI 

HIGH ISOlATION 100% SOUD STATE MADE IN U.SA 

MILESTONE PRODUCTS 

~ 5&98 W&TBOURNE AVE - C0WMBUS. OH Gii!B 

1-800-831-0184 

Positive Notch 
Filters 

Large STOCK on all Available Channels 
2 thru 24, 95 thru 99 

0,1 ,57 ,58,59,60,61 ,A 1 ,A2,A3,A4,A5 
ORDER BY SINGLE CHANNELS 

We Specialize in Large Quantities on ever~ channel 

PRIGES AS LOW AS $G.OOEA 

NOBODY BEATS OUR PRICES 
Monday - Friday (Bam to 5pm) Central Time 

QUALITY METAL CYLINDER TYPE NON-TUNABLE 
ABSOLUTELY NO DRIFTING PROBLEMS 

Standard Positive Filters 
1 pc-$16.00 Spcs-$14.00 1 Opcs-$12.00 

SOpcs-$8.00 25pcs-$1 0.00 

Positive "G" Series Filters 
1 pc-$30.00 Spcs-$28.00 1 Opcs-$25.00 

Tom G.- FL Excellent Service, fast and quick. The only bad thing about this company 
is they don't sell Cable Boxes. We hope someday they will... .. 

David P. - CA We called around for help on filters and nobody had any answers except 
one, call the "THE FILTER COMPANY" we did and had an answer in a matter of 
minutes .. ... 

John B. - IL Our company buys in the 100 quantities and needs a large selection of 
different channels. "The Filter Company" was the only one who was able to supply ..... 

PHONE & FAX ORDERS: 

1-800-235-8080 
VISA, MASTERCARD 
DISCOVER, UPS COD 
CHECKS BY PHONE 

Anyone implying theft of Cable 
Service will be denied assistance 
We do not sell Data Blockers, 
Bullets or FM Traps!!!! 

A •TFC11 Company 
Give our BOO line u howl for Lhe besl 
service in lhe Counlry .. .. .. llll 
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Dmramblt~t rttume 
11onnal operttle~~ with 

AllY trace of testl11gf 

Tul'lls en FULL TEST 

1-way Motorola: 
-up to 9559 
-Including Elite! 

$1495 

Write In 76 on Reader Service Card. 

Other Models 
Available. 

Call for quote ... 

We can also 

Updote old boxes. 
And remove 
load cotks! 

"CopyCat, Black Box, Stand-alone Programmer" 
You have all heard of this amazing device, now you can 

own one for yourself. Complete with cables, and easy 
instructions. No kit to put together. Completely 

Assembled & Pre-tested. 
Electronic Service & Supplies 

219-744-4788 
BYDN38B@Prodigy.com 

Visit us at: 
http:/hvww.cris.coml-macguyvr/MacGuyver.html 

68 July 1996. Write In 88 on Reader Service Card. 

Allows full testing 
on customer slflf 
(WORLD WIDE!) 

No alteration of serial 

0 

d6 

-a> 

-8) 

I 
nuade , ... 

Iii fi1 i i, J i 1310 Garfield St Suite 4 Control your home from your radio! 
1 PO Box 2748 Q l $99 00 Plus E ECTRON ics Eugene, Oregon 97402 N Y • SIH 

http://www.motron.com The Aum-I<All® AK- 16 DTMF Controller 
Board features 16 relay driver outputs and 
DTMF to X-10 house control capability! 
Control the relay driver outputs, X-10 
modules, or both with your radio keypad! 
X-10 operation requires the PL -513 Power 
Line Interface ($201. The AK- 16 mates 
readily with our ltB-8/1 C$99) or ltB-16/1 
C$149) relay boards. The 0-12 digit 
security code is user programable using 
your DTMF keypad. Additional features 
include reprogramable CW ID and several 
modes of operation, including two with CW 
response. The AK- 16 is a fully assembled 

ViSA, MAsTERCARd, AMERiCAN ExpREss, DiscovER. and tested printed circuit board. 
COD ( $ 5) ON CASH OR MONEY ORdER bAsis oNly. Price and Specifica~ons _ore sub)'.'ct to change without notice. 
S/H: $8 USA: $11 CANAdA; $1 b FoREiGN. Se Hob/a Espana/. P1da por Don Moser. 

Info: <54D 687-2118 Orders: (800) 338-9058 Fax: (541) 687-2492 

PICs 16C54 $1.95, 16C56 $2.15, 16C57 
$2.35. Great quantity discounts! We will beat 
any advertised price . N .E. W. 1-800-639-
6369. 

WANTED: RF engineer familiar with CATV 
descrambling devices. Excellent salary and 
benefits. Must be willing to travel throughout 
US. Serious callers only. 619-929-0585. 

NEW SMART.JR PHOENIX! PROVEN OUT­
STANDING PERFORMANCE WITH SOLID 
SIX MONTHS WARRANTY. STANDARD 
OPERATION PLUS SERIAL NUMBER 
ENTRY, TIMER AND MULTI-MODE. 
PHOENIX IS WIRELESS, COMPACT AND 
BATTERY OPERATED. CAN TEST ANY 
CFT* AND DP* INCLUDING BASEBAND. 
FOR USE BY QUALIFIED TECHNICIANS. 
NO CA SALES. CALL 1-800-220-3543 
AFTER 10AM PACIFIC. http://ourworld. 
compuserve.comlhomepages/makfit 

DESCRAMBLERS: STEALTH 1000P, $45; 
Hamlin MLD1200, $29; COD, quantity dis­
counts. Electrotech, 12545 79th Ct. N., Palm 
Beach Gardens, FL 33412. 407-795-5886. 

BLUE BE GONE. Stops "blue" screen (video 
mute) VCR function. Perfect "universal" 
descrambler companion. $49.95 + $5 S&H. 
VISA/MC/AMEX. ELECTROMAN, Box 
24474, New Orleans, LA 70184. 504-482-
3017. 

~-=~~ 
USA-ASIA 

NTSC 

PD5 $75, PD7 $90 in full test mode with 
remote. PDV7, DBB, CTF, S/A units raw. 
Limited quantities available. Star Electronics 
520-888-1908. 

EXTERNAL TESTERS: Put your address­
able rental box into a safe diagnostic test 
mode for full channel courage. SCIENTIFIC 
ATLANTA: We carry the original SA SUPER. 
This unit activates the 8550 and 8580 series 
of boxes. Activated up to four boxes and 
comes with a data filter. $125 ea. , $115 5-lot, 
$99 1 0-lot. PIONEER: We carry the original 
PIO SUPER . This unit activates the 6300 
series of boxes and lower. Activates up to 
four boxes and comes with a data filter. $125 
ea., $115 5-lot, $99 10-lot. 7PD, BBPD, TFC 
(2034 2nd lower): We carry the original AFT 
and the T-ONE RF tester. These units have 
adjustable frequency settings to cover all sys­
tems. $99 ea., $94 5-lot, $89 10-lot. We also 
carry the FSK. This unit comes with a choice 
of 97.5, 106.5, 108.5 data filters. $105 ea., 
$99 5-lot, $94 10-lot. Extra filters available. 
Call for larger quantities. We are your exter­
nal tester headquarters. 1-800-249-3025. 

OAK MARK Ill encoder $150, Hamlin $150, 
Texscan $150, SA 004 $450, BMAC 9700E 
stereo $600. Call Apex 1-800-500-9825. 

UNIVERSAL VIDEO DECODER: This 1 
piece 550-MHz converter and integrated 
descrambler allows total control of all base­
band video systems. It has all the standard 
features such as PC, volume, fine tune, and 
audio/video outputs. Its built-in descrambler 
is software compatible for most baseband 
systems (55XX, ST-1XXX, 85XX, 6XXX) 
including Automatic Video Inversion. Each 
channel can be individually decoder con­
trolled, allowing user to customize unit to spe­
cific needs. Price is $170. in 10-lot. 407-690-
7998 for more information. 

SA CONVERTERS 550MHz 8540, 8529, 
8528 , 8530, 8500-311-312. Zenith 1000, 
1086, 1600. Call: 405-631-1856. ---~- fVV{ - ---·--- v{~ ~ N 

r1 
I 

I"' 'M~ 
I ' 

NTSC #6964 (6MH.z BW) 
PAL..SBCAM #6966 (8MHz BW) 

\ 
IIIIL 1., .... ,..,.,. r• "' 

50 MHz54 

ZTACS, ST1000- ST1622 for sale. Call John 
419-385-3100. 

8580 COMPATIBLE $150; Zenith (raw) or 
ready-to-go. Call for model#. 405-634-1535 . 

DESCRAMBLE CABLE with simple circuit 
added to Radio Shack RF modulator, part 
#15-1273, and using cable ready VCR as 
tuner. Instructions $10. Parts for all four cir­
cuits, $12.95. S&H $1 . Telcom, Box 832-V2, 
Brusly, LA 70719. 

buil<l ehe pwfea CATV-M~ 
or TV-TRANSMIITER 
with~~ of SAW-FiJtMo for 
aJJ TV-sr AN DARDS 

ONE PIECE cable box with 100 channels 
Pioneer #6350 or below, Scientific Atlanta 
#8600 and below, Zenith 10 lots $145 
each. 20 lots $135 each. 50 lots $125 
each. 702-732 0717. 

price : incl. postage 

lOpes sample US $ 135.00 

~ 

HOT SUMMER Special. The best 2R/5V/CTF 
multimode modules on the market: the most 
expensive units sell for $39.95. Limited time 
offer $15 ea. Min. 10 pes. Master files for the 
new SCM-7 R3N6/CTF modules. Beware of 
cheap imitations. 1-800-235-6646. Zollamtstr.48, 67663 Kaiserslautem GERMANY 

FAX ++49-631-29579 BBS++ 49-631-21048 (8Nl) VTlOO/ANSI 
phone 0631 29187 RAW BBPD ?XXX only $140 each. 360-308-

0194. 



NEW PRICE POLICY 
BUY FIVE MODULES 
AND GET ONE FREE!! 

I CELEBRATE ___ __. 
J 

/ 

!\ 
WITH USII 
SAVE 20.00 BUCKS ON ANY 
ORDER OVER $1 50.00 CALL 

DURING THE MONTH OFJULYU 
-~;::;;;::==================- ANYONE IMPLYING;"":J:;:;:H;:.EF~T~O:;;"FS~E;;;R';;;VIC;::;E;"T-----.... -----........ ~~=""'""'"""'=.......-~=~~~If l 

CABLE CONVERTER 
DIAGNOSTIC TEST MODULES 

•• • • •• NEWP' 0 0DT'CTRELEASE IN ANYWAY SHAPE OR FORM, DO US • • .n. v • 
AND YouRsELF A FAvoR DoN'T (jt£:g.fES1.S FUL ... - 3010A..,..TEST MOD-e. 
BOTHER CALLING US. .L '"I 

"AND YES WE DO MEAN YOU" SELECTABLE OUTPUT CHANN 
THESEPRODUCTSAREONLY CONFIG OUTPUT CH 2 3 OR 
AVAILABLETOQUALIFIEDBENCH INFINnY.• ' 0 

' ' 

TECHNICIANS. OR CABLE REPAIR MUL Tl MODE DECODE FU 
FACILITIES, FOR DIAGNOSTIC TESTING • INSTANT SHUTDOWN MODE. 

STAR VI QUICK KIT 
STAR 7 2/R 5N 1WIRE ... 
MULTI MODE QUICK KIT 
STAR 7 2/R 5N 3 WIRE ... 
MUL Tl MODE KIT 

19.95 - 14.95 
PERIOD Ill NO PA. SALES. I RESPAWN "DEAD BOX" MODE. 

SCIENTIFIC ATLANTA COMPATIBLE* ••• ••• • • • DYNAMIC CHANNEL MAPPING. 

34.95 - 29.95 1 PC - 10 PC NOTICE: WE DO NOT SERVICE OR SELL CONVERTERS, 
S/A 8600 QUICK BOARD 
S/A 8590 QUICK BOARD 
S/A 8580 QUICK BOARD 
S/A 8570 QUICK BOARD 
5/A 8580 40 PIN PLUS + 
S/A 8570 /90 /8600 40PIN 
S/A 8550 QUICK BOARD 
S/A 8536 AUTO BOARD 
S/A 8535 AUTO BOARD 

34.95 - 29.95 DESCRAMBLERS OR ANY DECODING DEVICES II 

34.95 - 29.95 
34.95 - 29.95 GENESIS: IS THE NEW STATE OF THE ART DESIGN IN DIAGNOSTIC TRANSMITTERS. 
34.95 • 29.95 ALLOWS FULL DIAGNOSTIC TEST MODE OF RAW CONVERTERS. IN STOCK FOR MOST 

BRAND NAME CONVERTERSII gfuVESISSTANDARD TRANsr.tmR 129.95-99.95 
(]E!NFSIS "RE-SPAWN" TRANsr.tmR 159.95 -129.95 34.95 • 29.95 NOTE: THE ABOVE MENTIONED NAMES ARE ALL REGISTERED TRADEMARKS. ALL 

34.95 • 29.95 REFERENCES TO THE ABOVE MENTIONED EQUIPMENT IS FOR IDENTIFICATION PURPOSES 

PIONEER COMPATIBLE* 1 PC -10 PC 
BA-51XX- BA-61XX £ 29.95- 24.95 

ONLY. WE ARE IN NO WAY IMPLYING THAT ANY OF THE PRODUCTS IN THIS AD ARE 
34.95 • 29.95 ORIGINAL EQUIPMENT. VISUAL COMMUNICATIONS IS IN NO WAY AFFIUATED WITH THE 

34.95. 29.95 ABOVEMENTIONEDCOMPANIESORCORPORATIONSII 

BA-63XX - BA-67XX 29.95 - 24.95 34.95 - 29.95 
34.95 - 29.95 NEW NEVER RESET E- 4 39.95 - 34.95 

qE'iVESISSTANDARD TRANsr.tmR 129.95- 99.95 
qE'iVESISMORPHING TRANSr.tmR 159.95 -129.95 

s /A (l.E?fESIS TRANSMITTER 129.95 - 99.95 

NEW MULTI-MODE BOARD 39.95 -34.95 
PIO 2.5 & 2.5 GOLD KIT WILL RESET­
ERROR CODES E-1 THRU E-8 
PIO WRITER 44.95 - 34.95 
ZENITH 1000 TO 2660 16.95-12.95 
TOKEONE 19.95-14.95 

CABLE BOXES, major brands, in full test 
mode. Low prices, quality equip. Dealers wel­
come. TX, 713-691-4610. 

MASTER FILE blowout! S/A, Jerrold, 
Pioneer, Zenith, Tocom , and Starcom! 
Complete set only $150! Orders/info: 312-
213-7023. 

ZENITH ST1622 compatible converter, new 
remote control hand piece, 60-day warranty, 
reconditioned (even these look new)! $225. 
Have some new units $250. Includes ship­
ping! Guaranteed working. 719-661-1659. 

CABLE BOX ZAPPER "TERMINATOR and 
ID BLOCKER" COMBO. Electronically 
shields yourself and your cable box from 
undesired signals. ORDER DIRECT AND 
SAVE. LIFETIME GUARANTEE. All orders 
shipped same day received. N&V readers get 
FREE SHIPPING and special REDUCED 
PRICES. 1 @ $10 EACH, $8 EACH ADDI­
TIONAL. NS Electronics, 2810 SE Federal 
Hwy., Dept. 2, Stuart, FL 34994. COD orders 
add $7 S&H. 1-800-820-9024. 

PIONEER UNITS 5XXX-63XXX units. Call for 
prices. E2-E5 test aids for 5XXX-61XX $30 
ea. 63XX-67XX test aids with # $35 ea. All no 
E4. New Watch Dog, no switches, auto map 
$35 ea. E2-Writer $50. RF transmitter for Pio 
$150. Pio box repairs. SA-40 pin ++ 8570-
8600 $34 ea. Other test aids $20-$35 ea. for 
compatible boxes. Call216-428-6910. 

FIBER OPTIC CABLE. What does it mean to 
you? Learn the ramifications of fiber optics in 
your neighborhood. $10. VISA/MC/AMEX. 
ELECTROMAN, Box 24474, New Orleans, 
LA 70184. 504-482-3017. 

Write In 165 on Reader Service Card. 

AI 6600 
PHONE TAP DETECTOR 
DETECTS: 
• Radio Frequency Taps 
• Series and Parallel Taps 
• Line Impedance Taps 
• Extension Phone Listeners 

Al2100 

PH(>.j[ fA! ,.---~ 

""" OW I I I 
. f..-''··~_L:.~~J 

$149.95 

VIBRATING TRANSMITTER DETECTOR 
DETECTS: 
• Body Wires 
• FM Wireless Mics 
• AM Transmitters 
• UHF Transmitters $189.95 

AISSOO 
COMPLETE SAFETY SYSTEM 

DETECTS: 
• All Phone Taps and Extension 

Phone Listeners 
• All Body Wires, Wireless Mics, 
AMIFM and UHF Transmitters 

DEFEATS: 

_. 'I'Cll£ fi9)HfCTOII 
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• All Body Wires, Transmitters and Distance Microphones 
with its built-in white noise generator $379.95 
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Request Our 36-Page Calalog for $5.00, Receive $10.00 OFF First Order 
(FREE mTH ANY PURCHASE) -II AMERICAN INNDVA liONS. INC. 

119 ROCKLAND CENTER - SUITE 315 • NANUET, NY 10954 
Von:E: 19141 735-6127 • FAX: 19141 735-3560 

HTTP:/ IWWW.SPYSITE.COM • E·MAit: WEBMASTEH@SPYSITI.COM 

Write In 49 on Reader Service Card. 

VersaTec h .. 
Electronics 

The FBASIC 
TICkit;M 
A PIC based, FBASIC 
language, micro-controller. 

• 8K EEprom 
• 16 1/0 Lines 
• RS232 Serial Routines 
• 8bit RTCC Counter 

• Interrupts 
• 4/8 bit LCD and 1/0 Buss 
• Pulse Generation 

and Measurement 
• PWM/Square Wave Output 
• Interactive Debugging 

• Signed 32bit Math 

NEW! IZC X- Tender 
• Buffered RS232 Serial 

• 5 Channel AID 
• Hardware PWM & Stepping 
• Real Time Clock 
• 128 Bytes SRAM 
• 8 Additional I/O Lines 

To Order Call: (800) 940-5590 or (303) 440-5590 

fax: (303) 440-9467 
bbs: (303) 440-7828 

P.O. Box 18476 
Boulder CO, 80308 

MICRO- Controller 
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by 
Thomas Henry and 
Jack Orman 

he ADV-SNARE is an 
exceedingly versatile 
analog drum voice you 
can construct using a 
handful of common elec­
tronic components. It is 

use on stage during live 
musical performances, but is equally 
useful at home in the recording studio. 
The ADV-SNARE has no commercial 

gear. Although a bit subjective in 
nature, claims are made that analog 
voices sound warmer or more natural. 

But whatever your audio philoso­
phy, one thing is clear: The ADV­
SNARE can simulate a staggering 
array of percussive instruments. 
Realistic snare and bass drum sounds 
are all easily within reach, as well as 
many techno-pop effects like tunable 

making a realistic snare drum sound. 
Later sections will explain the circuit 
behavior, then show you how to build 
and play the ADV-SNARE. 

ANALYSIS 
OF A SNARE DRUM 

While the ADV-SNARE is capable 
of many different percussive effects, it 

lr-._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._~ was designed to do an 
especially good job of 
snare drum sounds. Now, 
to synthesize a decent 
snare drum requires close 
attention to three particu­
lar sonic components. 
These are called the 
impact, shell resonance, 
and snares. To under­
stand these parameters, 
consider what happens 
when a real snare drum is 
struck. 

V+ 

V+ ~,F 
2N27 1---.-~ 

A32 -- nc 
- V-

lo to --2 3 

equivalent, and sports a number of 
front panel controls which let you dial 
in a full range of realistic or surrealistic 
percussive sounds. Best of all, the 
device can be triggered by hand or 
computer with equal ease. 

In this day and age of digital sam­
pling, you may wonder what the 
appeal of an analog drum voice might 
be. Let's compare the two approaches 
and see. With sampling, the sound of 
a real drum is recorded, digitized, and 
then stored in computer memory from 
where it can be later recalled. One lim­
itation is obvious: You're pretty much 
stuck with the basic drum sound that 
the manufacturer thought was worth 
recording. This may or may not 
appeal to your musical taste! 

On the other hand, an analog 
voice offers continuous control over a 
number of the parameters affecting 
the final sound. And, somewhat sur­
prisingly, after the initial hubbub of the 
so-called digital revolution, many 
musicians are returning to analog 

R25 
47K 

tom-toms and explosions. 
While simple to build 

and use, the ADV-SNARE 
includes a number of profes­
sional features, such as: 

• Individual controls for 
every sound parameter. 

• Built-in three-channel 
audio mixer and waveform 
blend control. 

• Ability to be tuned 
over a wide range. 

--1 

• Versatile input stage which can 
be triggered by switches, sensors, or 
computers. 

• Status LED. 
• Bipolar 15V operation which is 

compatible with most analog synthe­
sizer gear. 

• Uses only inexpensive and com­
monly available parts. 

If this all seems appealing to you, 
then read on to learn what goes into 
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The sound of the stick hitting the 
taut skin grabs your attention first. 
This is the impact. Depending on the 
tightness of the drum head, the mate­
rial from which the drum stick is 
made, and how the head is struck, the 
sound may range from a fierce click to 
a more mellow thud. 

Almost immediately after hearing 
the impact (which is quite short in 
nature), you will notice the softer 
boom of the shell resonance. Now a 

drum is an air-filled hollow body, and 
so has a certain basic frequency at 
which it resonates. This depends upon 
its volume, as well as the tightness of 
the skins. When the head is struck, a 
damped sinusoidal wave results . 
Complicating the issue is the fact that 
the impact of the stick deforms the 
head slightly at the outset, and hence 
alters the volume of air within the 
drum. This causes the shell resonance 
to change slightly. The basic tuning 
rises momentarily and then settles 
back to normal. 

Finally, the third component of a 
snare drum sound is the effect created 
by the vibration of metal wires which 
lie against the bottom head. 
Musicians, not surprisingly, call these 
wires "snares." They will rattle and 
shake about briefly whenever the 
drum head is in motion. At the outset, 
the snares produce a sound richer in 
high-frequency components, but as 
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FIGURE 1 continued . 
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they lose energy, the high end falls 
away. 

Snare drum circuits from the past 
often garnered bad reputations, musi­
cally speaking, since they typically 
failed to take all three sound compo­
nents into account. For example, the 
earliest attempts used gated white 
noise to simulate the sound of the 
snares vibrating. By itself, this gives lit­
tle more than a splatty hiss and only 
vaguely suggests a real drum. Later 
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FIGURE 1 continued. 

designers added in shell resonance. 
This certainly improved the situa­
tion, but lacking the initial detuning 
described above, the sound was still 
a bit static and artificial. Moreover, 
without the impact tone, it was next 
to impossible to convince the listen­
er that something was really being 
struck. 

By using proven analog tech­
niques, the ADV-SNARE recreates 
all of these sonic components and 
then some. And unlike many earlier 
stabs, it does so without recourse to 
exotic or hard-to-find music synthe­
sizer chips. In short, while perfect for 
professional and amateur musicians 
alike, the ADV-SNARE is also inex­
pensive and easy to build. 

CIRCUIT OPERATION 

At first glance, the ADV-SNARE 
circuit appears to be quite compli­
cated. However, when considered in 
light of the general acoustical analy­
sis given above, its operation is 
straightforward. Refer to Figure 1, 

5 

! 

E .. L.. .. !· ............. -

which shows the complete schematic 
for the ADV-SNARE. 

We'll start with the trigger input, 
which is applied to jack J 1. The input 
signal is differentiated by C4 and R36, 
and then squared up by comparator 
A2. R 13 and R21 set a threshold of 
about 1.8V. Due to the versatility and 
reliability of this input structure, the 
ADV-SNARE can be fired by most any 
switch, transducer, or computer port 
line. 

The output of A2 is a crisp pulse, 
about 1 millisecond wide for most 
input sources. It is then applied to sev­
eral diodes - D5 through D8 - which 
route the pulse to various portions of 
the circuit. Consider the Status LED 
circuitry first. D6 dumps the pulse 
onto capacitor C7, which will hold the 
charge long enough to light an I:.ED 
efficiently. (Without this pulse stretch­
er, the LED would flicker too rapidly to 
be useful.) The voltage is then applied 
to the buffer configured around R48 
and Q3. When the transistor turns on, 
current passes through LED D9 and 
illuminates it. R3 limits the current to a 
reasonable level. 

Let's consider the snare's circuitry 
next. The basic idea here is to apply a 
source of white noise to a low-pass, 
voltage-controlled filter (VCF), which 
then feeds a voltage controlled ampli­
fier (VCA). An envelope generator, 
with a very short attack time and vari­
able decay time, is used to control 
both the VCF and VCA. 

The white noise is generated by 
transistor Q 1, which is actually con­
nected as a reverse-biased diode. R50 
limits the current flow and keeps the 
device from burning up. When operat­
ed in this condition, electrical noise 
falling in the audio band is generated 
at the emitter. 

The output of the noise generator 
is AC coupled to amplifier A3 by 
means of C5. The signal strength is 
increased by a factor of 100 and 
brings the noise level up to about 0.5V 
p-p. The white noise is now strong 
enough to apply to the VCF. 

The low-pass VCF in the ADV­
SNARE is based on a venerable prin­
ciple used in some of the earliest elec­
tronic music synthesizers. But don't let 
its age fool you; it actually performs 
surprisingly well in the context of a 
percussion unit. At the heart of it is the 
pi-section filter composed of resistors 

ADV-SNARE f '7 ci• 

•==.!::!!!!!!!_~R~2~2~through R24, capacitors C2 and 
fi C3, and diodes D 1 through 

D4. If you pretend that the 
diodes are resistors, then this 
really is just an ordinary pi­
section filter which will pass 
lower frequencies while atten-
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uating the higher ones. But 
notice that R57 and R58 tap 
into the legs of the pi-section. 
When a voltage is applied to 
these, a current will flow 
through the diodes. As more 
current flows, the effective 
impedance of the legs 
changes, altering the cut-off 
frequency of the filter. More 
specifically, when the control 
voltage sent to R57 and R58 
increases from OV to about 

+5V, the corner frequency of the 
VCF will drop lower and lower . 
The sound, thus transmitted, will 
become more bassy in nature. 

Incidentally, one of the reasons 
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doned by most music synthesizer 
designers is that it thumps if the con­
trol voltage changes too rapidly. But 
obviously, in a percussion unit, this is 
hardly a defect, and may even add to 
the overall effectiveness! Of course, 
the whole reason for using a VCF here 
is to replicate the sound of the snares 
loosing energy as the vibrations die 
out. It will be shrill at the outset, then 
increasingly devoid of high-frequency 
components during the decay stage. 

But something has to control the 
VCF, so let's look at the envelope gen­
erator now. The squared up trigger 
pulse at the output of A2 is directed by 
05 to C15. The voltage on this capac­
itor rises to a value near the positive 
supply rail. 05 blocks the reverse 
path, so the only way the charge will 
be dissipated is through R12 and R60. 
Hence, the attack time is fixed to be 
virtually instantaneous, while the 
decay is continuously adjustable via 
R60. 

This voltage is then buffered by 
Q2 and its associated components. 
The result is tapped off of the emitter 
and routed around to inverting ampli­
fier A 1. Recall that the VCF discussed 
above has a backwards response. 
That is, the higher the control voltage, 
the lower the cut-off frequency of the 
filter. So, A1 in conjunction with the 
nearby parts, inverts, attenuates, and 
level shifts the envelope generator sig­
nal appropriately. While the input 
applied to R34 swings from OV to 
about + 1 OV, the output at pin 1 of A 1 
goes from about +5V to OV, exactly 
what the filter wants. 

Notice that potentiometer R 17 lets 
you dial in the desired amount of mod­
ulation to the VCF. Moreover, switch 
S 1 lets you configure the filter to oper­
ate in fixed or Envelope mode. In the 
former case, rotating R17 permits you 
to manually set the tone of the snares, 
while Envelope mode forces the VCF 
to follow the envelope generator as 
described previously. 

But back to the filter. The output 
of the VCF is capacitively coupled by 

+ + + 
+ + 

C6 to the VCA built around IC5. 
This is the ubiquitous 3080, an 
operational transconductance 
amplifier. To keep it operating 
in its linear range, the white 
noise signal is chopped down 
by R26 and R51. The gain (or 
more properly, the transcon­
ductance) of the amp is set by 
a control current applied to pin 
5. Notice how the envelope gen­
erator output is tapped off of 
the emitter of Q2 and converted 
to a current by transistor Q5. R9 
keeps this at a level safe for the 
proper operation of the 3080. 

The output of IC5 is also a 
current. Resistor R25 and buffer 
A4 convert this to a voltage, 
while adding quite a bit of gain 
to boot. The signal appearing at 
the output (pin 7 of A4) can 
have a maximum amplitude of 
about 1 OV p-p, which is a com­
mon music synthesizer stan­
dard. In general, all audio paths 
within the AOV-SNARE run at 
this level to help maintain a 
good signal-to-noise ratio. 

After the white noise has 
been processed by the VCF and 
VCA, it is sent to the output 
mixer configured around A 7 
and the associated compo­
nents. R45 lets you adjust the 
relative volume of the snares, 
while R20 sets the level of the 
complete mix. Remember, 
these are strong signals; there­
fore, be sure to ease the Output 
Volume up slowly so that you 
don't inadvertently blow out 
either your loudspeakers or 
ears! 

As long as we're looking at 
the mixer, we might as well see 
how the impact is handled. 
Nothing could be simpler, or 
more effective for that matter. 
Notice that, once again, the 
cleaned-up trigger from the 
input is delivered to the remain­
ing circuitry by a diode, 08. The 
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Circuit 
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~-----------~> to J1 

(d) Dedicated Rhythm Circuitry 

Personal 
Computer 

MIDI 
Interface 

FIGURE 7. 
Methods for triggering 

the ADV-SNARE. 

MIDI-to-Trigger 
Converter to J1 

(e) Computer Control for Studio Recording 
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Tone: treble 
Volume: high 
Decay: short 

keeps it from break­
ing into spurious 
oscillation. C 19, 
which should be 
mounted close to 

Filter: envelope/full modulation 
Volume: low 

the 566, simply 
decouples and iso­
lates the chip and 

SHELL 
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IMPACT 
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SHELL 

Decay: short 
Pitch: mid/high 
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Decay: mid 
Pitch: low 
Sweep: low 
Wave: triangle 
Volume: high 

Tone: mid-range 
Volume: high 
Volume: off 
Decay: short 

FIGURE 8. 
Try these 

drum sounds 
with your 

ADV-SNARE. 

prevents it from 
imposing any nasty 
spikes onto the 
power supply lines. 
Do not ignore 
either of these 
capacitors. 

As mentioned 
earlier, it is essential 
that the shell reso­
nance change under 
control of an enve­
lope generator. You 
will note that D7 
routes the input trig­
ger to an envelope 
generator virtually 
identical to the one 
found in the snare's 
circuitry. Unfortun­
ately, the 566 VCO 
response is back-

Pitch: set for desired tom-tom size 
Sweep: mid/low 

wards. A higher con­
trol voltage leads to 
a lower frequency 

Wave: triangle 
Volume: high 

\Y 000 BLOC!( 

IMPACT 

SNARES 

Tone: treble 
Volume: high 
Decay: very short 

output. So, the 
buffered envelope 
voltage is tapped off 
of the emitter of Q4, 
and then fed to the 
inverting input of 
A5, by means of 

Filter: envelope/full modulation 
Volume: mid/low 

R43 and R47. The 
former is a Sweep 
control; by turning 

SHELL Decay: very short 
Pitch: high 
Sweep: high 
Wave: square 
Volume: mid/high 

pulse is dumped onto a passive tone 
control whose design has been kick­
ing about for years. Configured 
around R7, R16, C9, and C10, the 
potentiometer R 19 lets you vary the 
sound from a sharp click to a dull 
thud. Don't let the plainness fool you; 
the sound created by this ingenuous 
circuit in fact puts the icing on the 
cake. It's easy for the listener to 
believe that a drum head really has 
been whacked by a stick. 

The last sonic component to con­
sider is the shell resonance. 1C7 - a 
566 function generator - is pressed 
into service to create this sound. C 11 
and the resistive-combo of R4 and R 18 
establish the basic frequency of the 
voltage controlled oscillator (VCO). But 
notice - by flipping switch S2, you can 
apply or deny an additional capacitor, 
Cl2, to the circuit. This has the effect 
of knocking the VCO's range up or 
down by an octave. With it, anything 
from a gigantic timpani to a minuscule 
bongo is at your finger tips now. 

Allowing further adjustment is the 
Pitch control, R 18. Varying it permits 
the basic drum frequency to be con­
tinuously manipulated over a wide 
range. R4 sets the highest frequency 
possible. 

While not performing glamorous 
operations, C1 and C19 are crucial to 
good circuit performance. C 1 com­
pensates the VCO control input which 
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this down, there is 
no modulation of 
the shell resonance 
at all. On the other 
hand, when at the 
highest setting, it is 
possible to achieve 

some neat ooh-ooh-ooh tunable tom­
tom effects. Trimpot R29 lets you adjust 
the sweep range so that there are no 
dead spots in it. This will be discussed a 
little later. 

The level shifted and inverted 
envelope leaves A5 at pin 1 and then 
heads straight to the control voltage 
input of IC7 at its pin 5. 

The VCO is capable of producing 
two distinct waveforms. A squarewave 
is available at pin 3, while pin 4 cranks 
out a trianglewave. Wave control R55 
lets you continuously blend these by 
progressively shorting out more of 
one signal than the other. The sounds 
range from a raspy growl, to a softer 
bong. These outputs are summed 
together by R52 and R53. The resul­
tant is then sent off to another VCA, 
formed around IC6 and A6. This VCA 
is similar to the one described earlier. 
Finally, the shell resonance is mixed 
and tamed by R46, the Shell Volume 
control. 

To wrap things up, observe that 
the entire circuit is powered by a regu­
lated bipolar 15V supply. Capacitors 
C20 and C21 decouple it from any 
other gear you might be running off of 
the power supply. 

BUILDING THE ADV-SNARE 

The ADV-SNARE makes a good 
weekend project for the musician or 

hobbyist who is interested in quality 
audio circuits. Your first task will be to 
obtain all of the parts needed, but for­
tunately none of these are expensive 
or hard to find. Refer to the Parts Ust. 
As a convenience to readers, a kit 
available by mail order is also 
described there. However, if buying the 
parts individually, pay close attention 
to the potentiometers. For example, 
when an audio taper potentiometer is 
specified, be sure to stick to it (and 
similarly for the linear taper ones). 
This will guarantee that the front panel 
controls feel right and perform as 
expected. 

No high voltages or currents are 
involved in this circuit, so resistors 
with any power rating from 1 /8th of a 
watt on up are suitable. On the other 
hand, due to the tuned circuits which 
run throughout the ADV-SNARE, all of 
the smaller capacitors should be qual­
ity mylar types (which have good sta­
bility with respect to temperature and 
age). The larger valued caps may be 
electrolytics. 

With regard to the transistors, Q 1 
really should be something close to 
the 2N2712, which has excellent noise 
generating characteristics. But if 
desired, you could set up a test rig and 
try some alternatives from your junk 
box. Simply pick the transistor which 
puts out the best sounding white 
noise. The remaining transistors are 
not critical, and virtually any good sig­
nal type may be substituted. 

You can't get any more garden 
variety than the 1458 and 7 41 op­
amps. These are easily obtainable 
from many different sources, and usu­
ally at bargain basement prices. Also 
observe that the 3080 transconduc­
tance operational amplifier is available 
in two housings: the older metal can 
type or the plastic eight-pin DIP. Most 
people prefer the latter, nowadays. 

If building up this circuit using 
perfboard and wirewrap techniques, 
then pay close attention to neatness. 
There are some hot signals running 
about, and you won't want these to 
bleed into other portions of the circuit­
ry. 

Perhaps the simplest and most 
elegant approach, though, is to use a 
printed circuit board. Figure 2 shows 
the foil side artwork for this. Many arti­
cles have been published in this mag­
azine and elsewhere, explaining how 
to fabricate your own circuit boards at 
home using fairly simple methods. On 
the other hand, should you desire to 
purchase one ready-made, be sure to 
check out the mail order source indi­
cated in the Parts Ust. 

There are five jumpers indicated 
on the parts placement guide in 
Figure 3. Four of them are labeled J; 
you may use leftover leads snipped 
from resistors for these. One remain­
ing jumper, however, should be insu­
lated. On the parts placement guide, 
you will notice two points labeled with 
an asterisk (*). Connect these two 
pads with a short piece of 22 gauge 
insulated wire, and dress it neatly 
among the components. 

Notice that C 17 mounts directly 
behind the front panel, not on the cir­
cuit board. This capacitor connects 
the wiper of potentiometer R19 direct­
ly to the hot side of potentiometer 
R44. Be sure to observe the polarity of 
C 17, and use insulating spaghetti to 

cover its bare leads. 
Observe that the circled charac­

ters (letters or numbers) on the 
schematic correlate the board to the 
front panel connections. For example, 
you will note that the wiper of R17 (the 
Filter control) is called out on the 
schematic by a circled H. Thus, the 
central solder lug of the pot should be 
connected to the pad labeled H on the 
printed circuit board. Other pads pro­
vide connections to V+, V-, and GND 
(ground). But heed the following: To 
avoid ground loops which can lead to 
insidious hum problems, be sure that 
there is only one path from GND on 
the circuit board to the front panel. An 
extra GND pad is provided for this pur­
pose. Additionally, you'll find a pad 
labeled V+ which is used to route the 
positive supply voltage to LED D9 and 
the hot side of potentiometer R18 (the 
Shell Resonance Pitch control) on the 
front panel. 

Figure 4 shows the orientation of 
the transistors assumed on the printed 
circuit board. Some manufacturers 
might employ a different pin-out, so be 
certain you check this before solder­
ing the transistors in place. If need be, 
bend the leads as required to conform 
to the specified pattern. 

Finally, you will want to give some 
thought to an enclosure for the unit. If 
you intend to build up an extensive 
studio-type drum system featuring 
many different circuits of which this is 
only one, then perhaps a modular 
rack panel approach is best. Figure 5 
shows a suitable layout. The panel is 
made of 1/8 aluminum stock and has 
the industry standard dimensions of 3-
1/2 by 19. Figure 6 shows the associ­
ated drilling guide. (Incidentally, since 
the ADV-SNARE is capable of so 
many different percussive effects, you 
will probably want to build two or more 
of them. For example, a set consisting 
of three of these units could play 
simultaneous snare, bass, and tom­
tom arrangements). For a stand-alone 
instrument, any metal enclosure 
(which has good shielding characteris­
tics) or wooden frame with metal 
panel would get the job done. 

After fabricating the panel, con­
sider using dry transfer letters to des­
ignate the various switch, jack, and 
potentiometer functions. ' Several lay­
ers of dear plastic spray will protect 
the panel from chips or scratches. 
Another possibility is creating custom 
decals using a home computer and a 
printer. Mailing label material can pro­
vide the sticky back to adhere the 
decal to the painted panel. 

The circuit board or handwired 
perfboard can be mounted behind the 
front panel with standoffs or small 
angles; #4 hardware (nuts, machine 
bolts, and lock washers) can be used 
to secure everything in place. Make 
certain that the ADV-SNARE is not 
only wired neatly, but that all connec­
tions are mechanically sound as well. 

The ADV-SNARE requires a regu­
lated bipolar 15V power supply in 
order to operate. Plan on using about 
20 milliamps on the positive side, and 
10 milliamps on the negative side. You 
can build a separate circuit to meet 
this need, or may be able to tap the 
required voltages off of existing music 
synthesizer equipment. If you've 
applied power and no smoke or 
flames result, then you are ready to 



begin using the ADV-SNARE! The 
next section will get you started. 

MAKING MUSIC 
WITH THE ADV-SNARE 

As intimated earlier, there are 
many ways to play the ADV-SNARE. 
Figure 7 shows a few of the possibili­
ties. When first getting accustomed to 
the instrument, you may wish to sim­
ply trigger the unit by hand with a 
pushbutton switch. This will permit 
you to you set the controls as desired, 
and try out the resulting sounds at 
once for comparison sake. As we pro­
ceed here, we'll assume that this is the 
arrangement you are using. Prepare a 
pushbutton switch and connect it to 
J 1 as illustrated in Figure 7 A. 

Turn all of the front panel controls 
down to their minimum positions. 
Using a patch cord, connect the Une 
Out to a suitable amplifier, but keep 
the level low at first. Turn on the bipo­
lar 15V supply, which powers-up the 
ADV-SNARE. Press the pushbutton 
switch a few times and confirm that 
the Status LED flashes. 

Turn up the Output Volume a bit 
and set the Wave control to full trian-

glewave. Then, rotate the Shell Decay 
control to its full-on position and turn 
the Shell Volume up slightly. Press the 
pushbutton and you should hear a 
damped trianglewave (i.e., the wave­
form starts out loud and dies away 
with time). Now turn the Sweep con­
trol to its maximum position. Press the 
pushbutton again and you will still 
hear the damped trianglewave, but 
now it should modulate in frequency 
somewhat. 

While repeatedly pressing the 
pushbutton switch, adjust trimmer 
R29 until the pitch transition is 
smooth, continuous, and free of dead 
spots. The optimal position of the 
trimmer will be somewhere near the 
center of its rotation. Or 'if you prefer, 
simply adjust R29 to create the sound 
you like best. This completes the cali­
bration procedure, and you a re now 
ready to start making music with the 
ADV-SNARE. 

There is quite a potpourri of 
sounds possible with this versatile per­
cussive instrument, so the next few 
paragraphs are intended only to get 
you started. But in the long run, your 
best bet is simply to experiment! 
Think about the various drums you 

have heard and try to analyze their 
acoustical components. Then see if 
you can build up the sound, step-by­
step, by manipulating the various con­
trols of the ADV-SNARE. 

First, to make sure that you under­
stand the nature of the impact tone, 
shell resonance, and snares, try each 
sound by itself. Turn all controls down 
again, and then ease up on the Output 
Volume. Now bring the Impact Volume 
up to a comfortable level, and begin 
triggering the unit. Rotate the Tone 
control back and forth until you really 
have a feel for the different sonic 
effects possible. Then, turn the Impact 
Volume down again. 

Now bring up the Shell Volume. 
Fire the unit, and observe what hap­
pens as you increase its Decay setting. 
Leave the knob at its highest value (to 
make what follows more noticeable). 
Now play with the Pitch control and 
Hi/Low switch. Notice how you can 
easily cover virtually every sound from 
low bass to high treble. 

To really jazz things up, dial in 
some Sweep now. You 'll probably find 
this to be the most fun pot to twiddle! 
But don't forget the Wave blend. With 
it, you can put a synthesized edge on 

the shell resonance, or melt it into a 
more mellow acoustical drum sound. 
If you've explored this category 
enough, then turn the Shell Volume 
down once more. 

Finally, boost the Snare's Volume, 
and set the Decay on max. Trigger the 
unit and notice the explosive nature of 
this effect. Try adjusting the Filter and 
Envelope switch until you understand 
how they work. Of all the controls on 
the ADV-SNARE, these last two are 
the most subtle, so don't be disap­
pointed if you can't immediately get 
the effect you're after. 

Of course, making good sounds 
with the ADV-SNARE requires a fair 
amount of experimentation, but isn't 
that true of any instrument? So, spend 
some time rehearsing with the circuit 
not only in the lab, but in a real musi­
cal situation. 

To get you started, refer to Figure 
8 which presents general guidelines 
for re-creating several common drum 
effects. But remember, what counts in 
the long run is the feel. There's no ille­
gal combination of controls with the 
ADV-SNARE; if you think the resulting 
effect sounds good, then use it. And 
happy drumming! NV 

All resistors are 1/8-watt, 10% values. 
R1,R2-1K 

C11-C14- 0.22mF mylar 
C15-C18- 2.2mF electrolytic 
C19- 4.7mF electrolytic 
C20,C21 - 1 OmF electrolytic 

found on the World Wide Web at: 
http://www.qns.com/paia/ 

R3-1.5K 
R4-R7-2.2K 
R8-R11- 4.7K 
R12-R13- 5.6K 
R14-R16- 10K 
R17-R19- 10K linear potentiometer 
R20 - 1 OK audio potentiometer 
R21- 39K 
R22-R28- 47K 
R29 - 50K trimmer potentiometer 
R30-68K 
R31-82K 
R32-R42 - 1 OOK 
R43 - 1 OOK linear potentiometer 
R44-R46 - 1 OOK audio potentiometer 
R47-180K 
R48-220K 
R49-270K 
R50-R54- 470K 
R55, R56 - 500K linear potentiometer 
R57-R59-1M 
R60 - 1M linear potentiometer 

All capacitors are rated at 16V. 
C1- 0.001mF mylar 
C2,C3- 0.0047mF mylar 
C4- 0.01 mF mylar 
C5,C6 - 0.047mF mylar 
C7-C10- 0.1mF mylar 

Semiconductors 
01-08 - 1 N914 diode 
09-LED 
01 - 2N2712 NPN transistor (see text) 
02-04 - 2N3904 NPN transistor 
05,06 - 2N3906 PNP transistor 
IC1-IC3 - 1458 dual op-amp 
IC4 - 7 41 op-amp 
IC5,1C6 - 3080 transconductance op-amp 
IC7 - 566 function generator 

Other components 
S1 - SPOT switch 
S2 - SPST switch 
J1 ,J2 - 1/4" phone jack 

Miscellaneous: LED holder, circuit board or perf­
board, wire, solder, front panel, knobs. 

ORDERING INFORMATION 

As a convenience to readers, the 2N2712 is available 
in single unit quantities. Send a check for $1.00 and a 
stamped self-addressed envelope to the following 
address: PAiA Electronics, Inc., 3200 Teakwood 
Lane, Edmond, OK 73013. PAiA Electronics can be 

The following items are available from: Midwest 
Analog Products, P.O. Box 2101, North Mankato, 
MN 56003. 

E-Mail: 
map @prairie.lakes.com 
World Wide Web Homepage: 
http://prairie.lakes.com/-map 

•Etched and drilled printed circuit board - $18.00 

• Kit of parts including etched and drilled circuit 
board, resistors, capacitors, semiconductors, sockets, 
LED holder, potentiometers, switches, and jacks 
{does not include front panel, knobs, wire, or solder) 
-$62.00 

US and Canadian orders add $2.00 S/H for the print­
ed circuit board alone or $4.00 S/H for the printed cir­
cuit board and kit of parts. Write for shipping informa­
tion to other countries. 

Prices shown in USA dollars. Remit US funds only. 
MN residents add local sales tax. Money orders and 
checks only. Prices and terms subject to change with· 
out notice. 

PART .f:> L/6 T 

Distributors Wanted firZJlt:m E. H. Yost & Co. -YOUR SOURCE FOR r;·r..'i.l:fa1 
Dial This ~umber lfl'our Looking To Purchase 

Converters Or Descramblers At Outrageous 
Wholesale Prices! 1-8oo-s4o-3868 

You ~ust PurchaselO+ 
Units In Lots Of 1 0+ 
Once again Wizard creates 
the ultimate union of value, 

convenience and technology. 
Wizard Components Inc. 
460 S. Road Poughkeepsie Nl' 12601 

Write In 39 on Reader Service Card. 

' * BATTERIES! * 
-tr AMATEUR I COMMERCIAL I AVIATION RADIO "'h 

-tr LAPTOP COMPUTERS -tr VIDEO CAMCORDERS -tr 
-tr CELLULAR & CORDLESS TELEPHONES -tr * SEALED LEAD ACID* PHOTOGRAPHY-tr * MEDICAL EQUIPMENT* TESTING EQUIPMENT* 

1::·:·:·::·:~ :~~ . : :~·:·:·:~~·]~Jl[0.i[WIUT£":t·o.aAY.Jil"ffOUR . F..RE"l:"C.Ifi[O:Cr·:·::·:·:::·:·:·:·:·:·:·:·:::':~J 

Phone 16081 831-3443/ Fax 16081 831-1082 
E.H. Yost & Company 2211-D Parview Rd., Middleton, Wl53562 
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r----.. The RF Connection 
~~~ 213 North Frederick Ave. 
£ " 

~ Suite 11NV 
l Gaithersburg, MD USA 

____ ..... 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 

Amphenoi83-1SP-1050 PL-259 .. .. .. .. .... $0.90 
UG-176/U Reducer RG-59/8X .... 25 or 5/$1 .00 
UG-175/U Reducer RG-58/58A .. 25 or 5/$1 .00 
J&l Silver Teflon PL-259 MIL-Spec .. ...... ...... .. 
.. .... .......................... .. .. ..... ... $1 .25 or 10/$10.00 

MIL-Spec Coax Available (Teflon, PVC 11A) 
Certified CO Flexi 4XL811 A (Flexible 9913) 

New Product: International's 9096-2A Low 
Loss RG-8 Size, Stranded Center Conductor 
Same Specs As 9913 ...... 70/ft or $59.00/100ft 

Also New: RG-8X Clear w/UV Jacket 98% Cu 
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 Male 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 

8oon83-2666 
301/840-5477 
301/869-3680 

Write In 77 on Reader Service Card. 

SMART 110/220 VAC OR SOLAR 
BATTERY CONTROLLERS 

FOR GEL-CELLS OR LEAD-ACID 
BATTERIES 

8 TO 28V., 
60/80 HZ 

WILL NOT 
OVERCHARGE/ 

UC3808 I.C. TRICKLE STAJitT UP; DBL. SIDED PCB; 
SCJitEW TEI'IMINALS, SWrrCHABLE CUJitftENT; 
JltEVEJitSE BATTEJitY PftOTECTION; PTC FUSE; 
PJitOGJitAMMABLE VOLTS I CUJitftENTS; MANUAL. 
COMPLETE KIT IV ott 12-14 V.1 AMP MAX ......... $126.96 
MOQUI.E KIT: 6V OR 12 -14V; 1 A MAX .................... $ 64.96 

OPTIONS: TRANSI'OI'IMEI't KIT ............................. $18.96 
AUTO LO·VOL T DISCONNECT KIT: PROTECTS THE 
BATTERYWHEII THE POWiiiUS OFF-.. ----$18.00 

BC-CU, UP TO 6 AMPS CHAJitGING JltATE, 12114 V, 
HEAVY DUTY XFMI't. I'Oft DEEP CYCLE HIGH POWEI't 
USAGE.110 VAC 80HZ. ........ ............................ $ 214.111 PP 

SMART SOLAR CONTROLLERS 
3 AMP ALL fEATUJitES OF MODEL ABOVE 

IJASIC KITS ·14V. (24-28VADDS10.00) .. ... $ 64.96 
COMPLETE KJT&V OR 12 ·14 V .............. $109.86 

6 AMP WI ENCLOSURE & METER 6,12 cr 14V •• 18&.00 

!II! M ........ 31.9&; 180M ................ 48.9& 

JlC!:~~ (2M /440 DUAL, IM, 220, 440 MHZ). Krrs, 
PORTABLE, Oft fiXED STATIONED. UP TO 4.8 DB 
GAIN OVEI't 114 VEJitTICAL ...................... 10.86 • $ 84.86 

TO ORDER: 1-800 JADE PR0:(523-3776) 
En-all: dJ•ule@luur•-d.k12.nh.uo fAX: IOS-321-4411 

http://www.hampstead.k12.nh.us/-djade/ 
MASTERCARD, .AMEX, NOIIIJS, CHECK OR MO ACCEPTED 

USA SHIP COST: S6251ST S100 + S1.00 lEA. ADO'L S100. 
I"RR:S MD SPEC SUft.l£0" TO OWlGE 

JADE PRODUCTS INC E HAMPSTEAD NH 03826·0368 
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II! till Ill' PRICIIIIIIItllll:l 
ALL UNITS ARE IN STOCK FOR IMMEDIATE SHIPMENT 

STEALTH-1000-P 
TVT-3 GOLD 
TNT-3 
STEALTH 80 - P 
M-80 
PIO+ 

CENTURY CT-3000 
SA- 8511 

~[[)[[)u(])~~ 
QTY 

5 
$55 
$48 
$52 
$61 
$70 
$75 

$68 
$75 

QTY 
10 

$48 
$41 
$45 
$54 
$64 
$68 

$64 
$70 

QTY 
20 

$45 
$38 
$42 
$49 
$58 
$58 

$60 
$65 

~®W~ WO~O®~~ 
NV-5600 
NV-5700 
NV-5800 
NV-5750 

BOSS 1 
BOSS2 
80553 

ST-1600 

$205 $195 $185 
$195 $185 $175 
$195 $185 $175 
$305 $295 $285 

[])(])~~ Cb(])Iill[])(])~ 
$210 $195 $185 
$210 $195 $185 
$210 $195 $185 

ZlC§~OlfiJQ~ 
$210 $195 $185 

QTY 
50+ 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

CALL 
CALL 

CALL 
CALL 
CALL 
CALL 

CALL 
CALL 
CALL 

CALL 

REGAL • SA • PANASONIC CALL FOR THIS MONTH'S SPECIALS 

Write In 194 on Reader Service Card. 



I CABLE TV cont. 

DSS TEST CARDS. Turns on all channels 
including PPV. Also programmers and other 
accessories. Lowest prices, quickest service 
(even overnight) . No hassles. Call us and let 
us prove it. SOLAR SYSTEMS 905-571-
7967. Open 11 am-7pm EST. 

. ~ .. 
NOTCH FILTERS 110, 108.5, 106.5, 97.5 
75dB deep notch. $19.95 ea. , 1-5 qty. $14.95 
ea., 6-10 qty. $10.95 ea., 11-20 qty. $8.95 
ea., 21 or more qty. Call 24 hr. order and 
information hot line 516-389-3536. 

CABLE DESCRAMBLER! ANYONE can 
build in SEVEN EASY STEPS with RADIO 
SHACK parts costing under $12. PLANS $5. 
1-800-818-9103. 

HAMLIN PROGRAMMING EQUIPMENT, 
Model NP-12. Hamlin MLE-64 encoder. 
Hamlin Model MLE-12 encoder. Perfect for 
testing . Make offer. Credit cards OK. 
Fax/message: 501-223-9406 . Internet 
address: pager@aristotle.net Surplus City, 
Box 23016, Little Rock, AR 72221. 

WANTED TO BUY: CABLE BOXES. 
CALL FOR PRICING. 1-800-676-6342 
Gene/Jim. 

FOR SALE: DSE 1000 encoder, excellent 
condition, great for testing and repairing . 
Trimode and S/A converters and descram­
blers. Best offer. Call, 1-800-909-4333. 

$15 BLOWOUT! Multimode PIO NO E4. 
Scientific Atlanta Z-TAC. PIO Writers Filters 
Super-Q. PIO-AUTOMAP NO E2-E8 . 

· Converters . 7am-4pm PST M-S . Tech 
Support, 1-800-562-8442. 

PIONEER NO E-4 TEST MODULES! $15 ea, 
minimum 5. Test modules for SAtlanta, 
Zenith, Pioneer master files $325. Other mas­
ter files available: SA, TCM07 and SCM06. 1-
800-MODULE-0 

ZENITH TEST kits (ZL3) wired . 1-10 $8.95 
each, 11 -25 $7.50. 3-wire test bd. $14 .95 
each. S/A 8580 $15.95/$24.95 each. 8600 
bd. $15.95, etc. CBE. 1-800-436-8630. 

MASTER COMPONENTS 
CABLE TV TEST MODULES 

EXPERT DESIGNS. 1-800-233-0570 
See our DISPLAY AD 

on Page 57. 

[] 
MODULES ARE PRETESTED: 3-wire mod­
ules 10 @ $12 ea.; 2-wire test modules 10 @ 
$10 ea.; 3055 and 7055 28-pin EPROMS 10 
@ $10 ea.; 2R/5V/TCF multimodes $15-$25 
ea.; BA 5100-BA6199 PIC multimodes $22 
ea. BA6300 PIC E2 clear/test @ $25 ea. 
Zenith 10 @ $12 ea.; SA 8500, 8550, 8570, 
8580, 8590, 8600 40-pin processor and quick 
modules $24 ea. Other modules available. 
KCS, 1-800-879-8820. 

FTGs FOR addressable series/w filter $70 
ea. 10 pack. Saw filters; ch . 3. 600 available 
$2 ea. Full test PV7s $175 ea. w/new remote. 
DAVE 602-380-0064. 

ZENITH 79 channel descrambler for sale. 
Quantity pricing available. Call 718-297-
9221, 718-297-48n, or FAX 718-657-4015. 
Ask for Fred. 

BBPD 7XXX from $239, PO 7XXX from 
$149. Test modules available. Ask about spe­
cial on MM kits. No CA sales. 818-352-8300. 

MOVIES, MOVIES, movies, movies! Cable 
boxes for all applications. Excellent service! 
Excellent prices! Specializing in SA, Pioneer, 
PD5, PDV5, PD7, and PDV7. Open Mon.-Fri. 
1 pm to 8pm EST. Call us at 330-854-2630. 
Dealers only. No Ohio sales! 

ZENITH ST1600 10·1ot special. $175 each 
with remote. Call for other specials. D&M 1-
800-550-8796. 

CABLE DESCRAMBLERS, Pioneer 6310s 
Scientific Atlanta 8580s, 8590s, and other 
major brands. We have low overhead so we 
can sell for less. 30-day money back guaran­
tee . Call anytime. Houston, TX. 713-691 -
4610. 

CABLE DESCRAMBLER! Built wi th 7 
RADIO SHACK parts costing UNDER $12! 
Instructions $8: F.A.S.T., Box 369-VN9, Pt. 
Salerno, FL 34992-0369. 

CABLE EQUIPMENT FOR ALL YOUR TV 
NEEDS. ALL BRANDS AVAILABLE. DIS­
COUNT ON QUANTITIES. WE BEAT 
EVERYBODY'S PRICES. CALL 713-444-
2477. NO TEXAS SALES. VISA, MASTER­
CARD, DISCOVER. 

BUYING GENUINE, unmodified Jerrold DPV 
and DPBB, SA 8550, 8580, 8600 and Zenith 
1600s. Quantities 5-500, Fax surplus or 
request list to 201-728-2615 or call 201-728-
321710am-6pm EST. 

PIONEER BOXES, 6310s Scientific Atlanta 
8580s + others. In full test mode. Low prices. 
Quantity discounts. Houston, TX. 713-691-
4610. 

CATV CONVERTER TEST modules. All 
types. Multlmode works on all. Soon to be: 
Multimode tracking device. 7 and 6 units. 
Killer prices on software packages. Software 
that works. All use the same circuit. We can 
configure your software for your circuit board. 
717-462-4657. After 7pm est. 

HOT SUMMER Special. The best 2R/5V/CTF 
multimode modules on the market: the most 
expensive units sell for $39.95. Limited time 
offer $15 ea. Min. 10 pes. Master files for the 
new SCM-7 R3N6/CTF modules. Beware of 
cheap imitations. 1-800-235-6646. 

DESCRAMBLE CABLE USING SIMPLE 
CIRCUIT. E-Z TO FOLLOW INSTRUC­
TIONS $10. COMPLETE KIT WITH FREE 
CABLE BOX ZAPPER "TERMINATOR AND 
ID BLOCKER" $20. 1-800-522-8053. 

$15 BLOWOUT! Multimode PIO NO E4. 
Scientific Atlanta Z-TAC. PIO Writers Filters 
Super-Q . PIO-AUTOMAP NO E2-E8. 
Converters. 7am-4pm PST M-S . Tech 
Support, 1-800-562-8442. 

- - -~~ See our full catalog with pictures at our web site: 
~~ http://www .mindspring.com/"'zman007 /v l.htm 

e A complete line of cellular programming equipment 

I Copy Cats I NEC & GE Magic Clips e Cables e Software 

• Computer assisted programmers as low as $695 complete! 

' ' ' ' ' ' • • • • 

! Motorola Copy Cat with NEC P l 00 Series Magic Clip! 
Copy Cat includes 951 C & Programming Cables 

~~ $1,695 (Free Shipping) 

A ~49) value for FREE ! FREE! FREE ! 
Order Nowl 
limited to 1st 
25 orders 
Only EE3 Available! 

Call for details. 
EE3 
Available! Call for details. 

It's a cool deal! Just take a look! 
Call Now! 800.380.1682- (10-6 EST) Mon- Fri 

names are re y. 
Prices subject to change without notice. 
We do not condone the theft of telecommunication services. 
Dealer Inquiries Invited!!! 

U.P.S./C.O.D. cash orders only. 
(c) 1996 U.S.A.C.E. a division of BPI. All 
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Electronic Kits 

CCD Camera ...... .' ... ...... . . 135.00 
New Item! 6/.R./ed's on board, works 
on light as/ow as 0.1/ux. 

ZSO Single Board Computer Kit . . 135.50 

1 Chip AM radio ......... ....... . 12.58 

Combination Lo'k ............... J 2,58 

Light Alarm .. ................... 9. 95 

IR Remote Toggle Swit'h ...... .. . 21.95 

9v FM Transmitter .............. .5.13 

PIR Movement Detedor, Lens Sensor 14.60 

For a complete listing of all our 
products call for a FREE catalog. 

Berger's Equipment 
Fax: 1-510-229-3441 
Tel: 1-800-588-KITS 

Write in 203 on Reader Service Card. 

VISA AND MASTERCARD ACCEPTED 

Multi-Room 
En:~ Video 

• Record 1 Program While 
Watchrng Another 

• Expand with Additional Video 
Smxces Or TVs 

• Access All Of Your Video .-nrunm<>rlr, 

From Any Of Your 1Vs 

• Include Security Cameras & Watch From Any TV 

• Free Tech. Help & Brochlle, Complete w/Diagrams 

*Call today for special Dealer offer. 
Buy one at $199.- get one free! 

1-800-955-1590 

MATRIX 2000 
Blonder Tongue laboratories, Inc. 

I Jake Brown Rd. Old Bridge, NJ 08857 
Tel.: 679-4000 Fax. : (908) 679-4353 

Write in 164 on Reader Service Card. 

nmriJI[J]Ij 
.. BUILT LIKE R 8 -&;;;:;~;:;; 

• Heavy duty commercial recorder -
NOT improvtsed from consumer models 

• 12. 14, and 16 hour models also available 

• BUILT-IN vo tce acttvatton (add $30) 

• Appl icattons tnformation tncluded 

• Dimensions: 11 .5 x 7.0 x 2.75' 

r=;r;;;;;:::;::;;;;; 

COD's OK. Calif. residents add tax. Sorry. no cred1! cards Free catalog USA only. other countnes $5 

~ ~ 150 Executive Park Blvd. #4600 San Francisco. CA 94134 

Factory Direct Phone: (415) 468·2066 • Fax: (415) 468·2067 'Since 1971" 

Write in 48 on Reader Service Card. 

PIONEER 6310, 6110, 5130 . SA 8600 . 
Zenith 1600 and many other units. Call for 
prices on units. J and J Electronics 1-800-
355-6362. 

UNMODIFIED CABLE box pulls Zenith ST 
1000, 1086. Regal CR-83 plain converter. 
Oak RKDM-400 $20. Other brands available. 
Call405-631-1856. 

UNIVERSAL CABLE DESCRAMBLER. 
Random reverse video and manual vertical 
sync driving you nuts? Fix it with our kit. 
Plans $25, kit $75. Call1-800-540-3437. 

PIC MASTER PIC16C54, PIC16C56 , 
PIC16C57. Guaranteed lowest price , chip 
burning available , min . 100 pc. 908-726-
1309. 

MASTER PROGRAMMING FILES. Memory 
devices programmed. Reverse engineer­
Ing. Circuit boards made and much more. 
407-676-2530. 

OAK SIGMA board $125, multi-mode 2200, 
multi-mode, SA-8600, SA-8580, Pioneer, 
T3/7 boards $12 each . SA-8610X boards 
available . Minimum 10 pc. Call 718-349-
6506. 

DEALERS NEEDED. FAST MOVING 
CABLE TV INDUSTRY NEW TECHNOL­
OGY AVAILABLE DOES ALL CABLE 
BOXES. FREE CATALOG. PRODUCTS 
& PRICING, 1-800-676-6342. 

MOTOROLA 40-pin blanks (MC68HC-
705C8P) $12. Great quantity discounts! We 
will beat any advertised price. N.E.W. 1-800-
639-6369. 

ALL RAW field pulls. 10 lot. Zenith 1600$85, 
ST1 00 $50, Pioneer 5430 $75, TM 03 $40, 
07 $100, 7XXX BBPD $160, TFC $200, SA 
8600 $175, 8580 $120, 321 $35. Apex 1-800-
500-9825. 

ATTENTION 

CELLULAR 
EXTENSION SERVICE PROFESSIONALS 

POCKET - PRO PROGRAMMER 

• SMALLEST HAND-HELD PROGRAMMER 
AVAILABLE (4.5" X 2.7" X 0.9") 

• PROGRAMMING: 
* MOTOROLA: 951 C & EE3 VERSION 

NOW AVAILABLE!! 
* NEC, GE, SONY, AUDIOVOX 

MITSUBISHI 

• FULLY ASSEMBLED- NOT A KIT 
• COD ORDERS WELCOME 
• SHIPPED FOR AS LITTLE AS: 

$595.00* 

~ FOR DETAILED FAX INFO. CALL: (714) 647-7236 
~ FOR ORDERS CALL FROM 8AM-5PM PST: (818) 425-2243 

* $595.00 initial payment- call for details on Payment Plan Programmers. 
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"ESP" Extension Service Pro 
ANALYZER/PROGRAMMER 

• ADVANCED TECHNOLOGY COMBINES 
AN ESN READER & PROGRAMMING 
CAPABILITY IN A TRUE HAND-HELD DESIGN: 
Length= 5. 75" Width= 3.60" Height= 1.1 0" 

• A FEW "ESP" FEATURES: 
* Ni-CD BATTERY POWERED 
* DISPLAYS COMPLETE ESN, MIN, SCM 

NUMBER DIALED ETC. 
* DTMF & DIGITAL DECODING 
*ACTIVATE ANALYZER ONLY OR COMBO 

ANALYZER AND CELL PROGRAMMER 
*DATA FILTRATION 

• CALL FOR PRICING- THIS IS THE UNIT 
EVERYONE IS TALKING ABOUT! 

• COD ORDERS WELCOME 



VCS-20 
Surveillance 
Camera 
Switcher& 
Sequencer. 

8 sources to one output. Adjustable cycle (Dwell) time from 2 to 75 
seconds per position. Number of active sources may be set from 1 to 8 
using front panel selector. Large LED display indicates camera position 
currently displayed. RUNJHOLD control allows user to stop indefinitely 
on any input. Lamp test button for checking display segments. 
Operates from 9VDC AC adapter. Optional Audio Switch add on 
available. $196.00 

To place an order or request detailed catalog of this and other products 
services call our TOLL FREE number. MasterCardNISA accepted. 

COMMUNICATIONS 
SYSTEMS 
LABORATORIES 
1-800-529-9483 

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

Call us for solutions to your requirements. 

Write In 86 on Reader Service Card. 

ZL 1. THE MOST RELIABLE ZENITH COM­
PATIBLE TEST KIT. $6 EACH COMPLETE 
WITH WIRES. 407-676-2530. 

DESCRAMBLERS MUL TIMODE BBPD 
?XXX and CTFs. $200 each. 360-308-0194. 

ZENITH IN full test mode $150. DRX3 raw 
$10 each. Phone 954-978-8381. 

56 LOADER master files for EPROM and 
GAL, PCB pattern, construction and operat­
ing instructions, rewrites RAM in RF or base­
band units, easy to build, $35. Ponderosa, 
3624 Citadel Drive North #330 , Colorado 
Springs, CO 80909. 

ATTN. DEALERS: All makes and models of 
Zenith CATV converters. Guaranteed work­
ing, field pulls, completely screened and 
cleaned. Any way you want them! Call 619-
929-0585 ask for Amy V. 

BBPD 7XXX with MM and new remote $249 
each. MM test modules available at the best 
quantity prices. No CA sales. 818-352-8300. 

ONE PIECE REPLACEMENT: We carry the 
MILLENNIUM 3 or the TIMELESS PROD­
UCTS converter with descramblers installed. 
Units available as a complete replacement for 
SA, PIO or ZRD, 517PD systems. $159 ea., 
$135 5-lot, $125 1 0-lot. QB VIDEO 1-800-
249-3025. 

TELEPHONE/FAX 
TELEPHONE TOLL call restrictor, works with 
any touch tone telephone. Just dial four-digit 
passcode to override restriction. Circuit con­
cealed behind standard wall mount modular 
jack. $18 each , two for $30, postpaid. Bill 
Damon , PO Box 251 , Carlotta , CA 95528-
0251 . 

NEW SOFTWARE programs 39 different cell 
phones! Motorola, NEC, Nokia, etc.! Includes 
manual and cable schematics! MPC/G2 free 
with order! Only $149.95! Orders/info: 312-
213-7023. 

ARE YOU A PAVPHONE USER? Tired of 
expensive calls? If so , you can order the 
plans and the part to convert a device from 
Radio Shack that costs under $25 to over­
come this problem! Very simple! Plans $20, 
part $10, both for $25. Send SASE & money 
order to : K. Virgin, PO Box 1035, 
Reynoldsburg, OH 43068-7035. 

CLOSEOUT CELLULAR phones . Brand 
NEW Motorola, Panasonic, Nokia, Ericsson. 
No activation required. Exporters welcome. 
407-398-9051. 

PIONEER 
MODEL 

51XX- 1XX 
63XX-67XX 

ALL NEW! 
63XX WRITER 

COMPATABLE 
1'S 10'S 

$35.95 25.95 
$35.95 26.96 
$59.95 54.95 

T8XE 28-P IN 
U. I. X ONLY 

STOCK • l'S 10'S 
03 U.I. X I $1 7 • 95113 . 95 
07 U.I. X I $1 7 • 95115 • 95 

ALL 

Your choice has got to be ... 
M. F". M. C DMMUNICATIDNS. 

for. .. 
CELLULAR 

PROGRAMMING 

fSJ)Jrf'IAI 

NEW. .. MAGIC BOXES (For KeypadProgramming) 
A new type of unit, smaller and better than a copy-cat, the Magic Box is about the 

size of a pager and will allow you to program the latest phones from the key pad, by 
simply attaching it 's plug (and an additional wire on some phones). Supplied with 

instructions, these are the units to use! See our two New Models .... .. 

Motorola Magic-Box, does all models, including the EEl, 2 & 3. 
Supplied with cables for Flip (550), Elite & UltraClassic. $1099. 

Super Multi Magic-Box, does all NEC, Ericsson (resets counters), 

Mitsubishi and all Motorola Models (as above). only $1299. 

' 

I 

COPY -CATS & MAGIC PLUGS. 
Motorola COPY-CAT v951C (does all EE2's). $899. 

Ericsson. GE Magic-Plug (New Software). $179. 
NBC. P100, 110, 120, 181 Magic-Plug. $199. 

NEC. P700 Magic-Plug. $149. 
PROGRAMMING KITS. 

MITSUBISHI DIAMONDTEL. 18x, 20x, Z2x. $249. 

Call Us Now on ... 011-44-188-333-0060 
M.F".M. COMMUNICATIONS. 

57 Addison Road, Caterham. CR3-5LU. UK. 
Prices do not include shipping. 

"For Information Purposes Only" 

Write In 72 on Reader Service Card. 

' I . ,., " ',,t 

v1ces ~ FULL TECH 
es · SUPPORT 

,, 

MISCELLANEOUS ***************** 
MODEL 1 'S 5+ STOCK • 1' s 10'S 
FM-TRAP $19.95 CALL! XPIDXUIDXBB 5 $24.95 15.95 
T-7 TORX $6.95 CALL! XPIDXUIDXBB 7 $29.95 19.95 
T-15 TORX $8.95 CALL! MP-1 SD $34.95 29.95 
T-20 TORX $10.95 CALL! 
#3 BIT FOR $19.95 CALL! 
****** 

NEW~ FOR DXBB $39.95 33.95 R12U15 ect. 
' ,. 

FS~ DIUICIS 

l' 

CALL FOR BULX 
J 

PIONEER l$125.0015+ CALL! 
PRICES. 10+ *** ALL l$1~5 .0015+ CALL! 

** NOTE ** It is not the intent of 
STARLITE ELECTRONICS to 
defraud an~ pa~ TU operation 
and we wi I I not assist an~ 

SCIENTIFIC ATLANTA 
COI1PATABLE 

MODEL 1' s 10'8 
8580 NEW $39.95 29.95 VER 8 WIRE 

· compan~ or individual in do- 8570180190 $49.95 45.95 8600 ing the same. 8500150 $28.95 20.95 
COUNTER-SURVEILLANCE = $250 HR! 
Electronic eavesdropping is unbelievably 
widespread! Are you sure you're safe? Learn 
how others (without prior experience) earn 
$250 HR. in the fascinating field of 
COUNTER-SURVEILLANCE! For free cata­
log call : 1-800-732-5000. 

11 Orders 1 718-843-7671 
TEST DEVICES COME ~ Fax 1 

FU~LY ASSEMBLE:D & WIRED 718-843-7627 

Write In 125 on Reader Service Card. Nuts & Volts Magazine/July 1996 79 
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PA - ALLENTOWN - Computer Show. Days Inn, 
Conference Center. Peter Trapp Shows 607-369-2796 
PA • BRESSLER· Harrisburg RAC Hamfest & 
Computer Show. Emerick Cibort Park. 717-232-6087 

wr '* 

CANADA ·ONTARIO- MILTON - Hamfest. Milton 
Fairgrounds. Burlington ARC. Norm 905-335-8962 
CA- ANTIOCH- Computer Show. Contra Costa 
Fairgrounds. MarketPro Shows 415456-6730 
CA • SAN FRANCISCO - Robert Austin Computer 
Show. Cow Palace. 800-346-0100 
CA- SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561.0052 
IL- WHEATON - Six Meter Club Hamfest. DuPage 
County Fairgrounds. lnfoUne: 708-442-4961 
Ml -TAYLOR- Computer Show. Democratic Club 
Hall. 313-283-1754 _ 
NC - SAUSBURY- NC Alligators Group's Fire­
cracker Hamfest. Civic Center. Walter 704-279-3391 

CA- LIVERMORE- Swapmeet. Las Positas College. 
Noel Anklam 510447-3857 
CA - MODESTO • Computer Show. Centre Plaza. 
MarketPro Shows 415456-6730 
CA - SAN DIEGO - Computer Show. Scottish Rite 
Center. MarketPro Shows 415456-6730 
CA • SAN JOSE· Computer Show. Santa Clara Co. 
Fairgrounds. MarketPro Shows 415456-6730 
OH -LISBON -Triangle ARC Hamfest. Columbiana 
County Faurgrounds. Dick Sisley 330-385-1245 
OH- MENTOR- Computer Show. Travelodge Hotel. 
National Expos Corp. 216-235-1350 
Ml -LANSING -Computer Show. Holiday Inn South 
Convention Center. 313-283-1754 
PA - LEHMAN - Murgas ARC's Wilkes-Barre Hamfest 
& Computerfest. Luzerne County Fairgrounds. Bob 
717-288-3532 

Ml- LANSING- Antique Radio Club 11th 
Extravaganza. Holiday Inn South Convention Center. 
517-6~123 

ND -DUNSEITH- Hamfest. lnt'l Peace Gardens. 
John Engel, 616 8th St. SE, East Grand Forks MN 
56721. • 

PA ·LANCASTER- National Scanning's National 
Communications Convention. Lancaster Host Resort/ 
Holiday Inn. 610.273-7823 

CA • FONTANA- Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
CA- FRESNO ·Computer Show. Fresno 
Fairgrounds. MarketPro Shows 415456-6730 
CA ·LOS ALTOS HILLS - Perham Foundation 
Electronics Flea Market. Foothill College, Parking 
Lot A. 408-7344453 
CA- OAKLAND • Robert Austin Computer Show. 
Convention Center. 800.346-0100 
CT • GOSHEN - Southern Berkshire ARC Hamfest. 
Robert Schoenfoeld 413-229-8695 
IN • INDIANAPOLIS • MIST AtariFest. Best Western 
Waterfront Plaza. 317-535-4829 
ME - CLINTON - Maine Council of ARCs Hamfest. 
Robin Walls 207-442-9405 
NY· PO<JGHKEEPSIE- Computer Show. Mid­
Hudson Civic Center. MarketPro 201-265-1075 
OH - CLEVELAND - Computer Show. Grays 
Armory. Peter Trapp Shows 607-369-2796 
PA • PHILADELPHIA - Computer Show. Holiday 
Inn. Micr<>Mart 609-924-2344 
TX • TEXAS CITY - Tidelands ARS Hamfest. Carl 
Steele 409-948-0308 
WI • OAK CREEK - South Milwaukee ARC Swapfest. 
American Legion Post #434. 414-762-3235 

IN • INDIANAPOLIS - Hamfest. Marion County 
Fairgrounds. Indianapolis Hamfest Association. 
317-251-4407 

CA- LANCASTER· Computer Show. Antelope 
Valley Fairgrounds. MarketPro Shows 415456-6730 
CA - STOCKTON - Computer Show. Civic 
Auditorium. MarketPro Shows 415456-6730 
IL- SUGAR GROVE - Fox River Radio League's 
Hamfest. Waubonsee Community College. Diana 
708-293-7 485 
NH -NASHUA- Computer Show. Sheraton Tara 
Hotel. Northern Computer Shows 508-744-8440 
NJ • AUGUSTA- Sussex County ARC Hamfest. 
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Cf'he Events Calendar is a free service limited to electronic events such as 
U cor:'puter shows, hamfests, flea markets, etc. If your organization is 
sp~msonng an event and would like a free listing, contact us at least 60 days 
pnor to the event. Include your flyer, estimated attendance, name of the per­
son to contact, and phone number. 

Complimentary issues are available upon request for distribution to your 
attendees. A street address for UPS is required. 

While we strive for accuracy in our calendar, we can not be responsible 
for errors or cancellations. The information contained in this column is for 
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form w1thout the wntten perm1ss1on of T & L Publications, Inc. 

Sussex County Fairgrounds. Dan 201-948-6999 
NY • OLD WESTBURY - Computer Show. SUNY. 
MarketPro Shows 201-265-1075 
Ml • DEARBORN - Computer Show. Adray Sports 
Arena. 313-283-1754 
OH - BOWLING GREEN- Wood County ARC, 
ARES/RACES Ham-A-Rama & Computer Show. 
Wood County Fairgrounds. 419-372-2936 
PA • KIMBERTON - Mid-Atlantic ARC Hamfest. 
Kimberton Fire Company Fairgrounds. Bob Haase 
610-293-1919 
PA • PITTSBURGH - North Hills ARC II th Hamfest. 
Northland Public Ubrary. John 412-487-2740 

OR - CLACKAMAS - Pacific NW DX Convention. 
Monarch Hotel. Willamette Valley DX Club. Ron 
503-538-7554 

CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swap meet. Santee Drive-in. 61 ~561.0052 
CO - COLORADO SPRINGS - Hamfest. Uberty 
High School. Pikes Peak Radio Amateur Association. 
Harvey Hunter 719-597.a964 
FL • POMPANO BEACH - Computer Show & Sale. 
Palm-Aire Hotel. Narisaam 1-800-436-6707 
MA - ROCKLAND - Computer Show. Sons of Italy. 
Northern Computer Shows 508-7 44-8440 
Ml- TAYLOR· Computer Show. Democratic Club 
Hall. 313-283-1754 
Ml- WESTLAND - Great Lakes Computer Expo. 
Wayne-Ford Civic Center. 313-416-1015 
NC -CARY· Cary ARC Mid-Summer Swapfest. Cary 
ARC, POB 53, Cary, NC 27512 
NJ - HARMONY • Cherryville Hamfest. Warren 
County Farmers' Fairgrounds. 908-788-4080, 24 hrs 
NY - FRANKFORT - Utica ARC Hamfest. Robert 
Decker 315-797-6614 
NY- HAMBURG -Computer Show. Hamburg 
Fairgrounds. MarketPro Shows 201 -265-1075 
OH -WELLINGTON - Northern Ohio ARS Noarsfest 
'96. Lorain County Fairgrounds. Stan 216-933-4261 
PA -HUNTINGTON MILLS -Jonestown Mountain 
Repeater Assn. Hamfest. Peggy Dile 717-864-3158 
VA· VIRGINIA BEACH - Computer Show. 
Independence Hall. Pro Am Shows 804-463-1136 

CA- OXNARD ·Computer Show. Community 
Center. MarketPro Shows 415456-6730 
FL - WEST PALM BEACH - Computer Show & Sale. 
Palm Beach Airport Hilton. Narisaam 1-a00-436-
6707 

CA • SACRAMENTO - Computer Show. Scottish 
Rite Center. MarketPro Shows 415456-6730 
CA - SAN DIEGO - Computer Show. Scottish Rite 
Center. 619-295-1221 
FL- WEST PALM BEACH - Computer Show & Sale. 
Palm Beach Airport Hilton. Narisaam. Fred Ahmadj 
l.a00-436-6707 
IL -ORLAND PARK- Orland Park Computer Show. 
Civic Center. 24-Hour Hotline 708-974-3123 
MA • CAMBRIDGE - Flea Market. MIT. Nick 
617-253-3776 
MO ·WASHINGTON- Zero Beaters ARC Hamfest. 
Dave Neal 314-458-3254 
Ml ·WATERFORD- Computer Show. NOCC CAl 
Building. 313-283-1754 
NH - PORTSMOUTH - Computer Show. Frank 
Jones Center. Northern Shows 508-7 44-8440 
NY - ROCHESTER - Computer Show. The Dome 
Center. MarketPro Shows 201-265-1075 
OH -VAN WERT- Van Wert ARC Hamfest & 
Computer Show. Van Wert County Fairgrounds. 
419-795-5763 days, 419-238-1877 eves 
PA - HOMER - Indiana County ARC Summerfest, 

Computer & Ham Radio Fair. Red Barn Sportsman 
Club. Bill McMillen 412-397-2702 
PA · MARION CENTER- Summerfest. Indiana 
County ARC. 412-397-2702 
VA· NEWPORT NEWS- Computer Show. Knights 
of Columbus Hall. Pro Am Shows 804-463-1136 

OK • OKLAHOMA CITY • Central OK Radio 
Amateurs Ham Holidays. OK State Fair Park. 
CORA, POB 95942, Oklahoma City, OK 73143. 

CA - BAKERSFIELD - Computer Show. Kern Co. 
Fairgrounds. MarketPro Shows 415456-6730 
CA ·SAN FRANCISCO - Robert Austin Computer 
Show. Cow Palace. 800-346-0100 
FL ·TAMPA • Univ of So FL, Radio & Electronics 
Club Last Minute Hamfest. USF Campus, Indoors. 
813-979-0033 
IL • ROCKFORD • Rockford ARA Hamfest. Marsha 
Plasters 815-39~9233 
IN - INDtANAPOUS - AGI Computer Fair. 
Indianapolis Events Center. 317-299-8827 
Ml - LIVONIA - Computer Show. Uvonia Elks Lodge 
Hall. 313-283-1754 
Ml- MIDLAND- Midland ARC Hamfest. Midland 
Armory. Bill517.a32-3053 
NC- HAYWOOD COUNTY- Western Carolina 
ARS Hamfest. Haywood County Fairgrounds. 
Ron Carmack 704-254-5637 
NJ - PENNSAUKEN -Computer Show. KGP 
Productions 908-297-2526 
NJ - SOMERSET - Computer Show. Garden State 
Exhibit Center. MarketPro Shows 201-265-1075 
NY - SYRACUSE - Computer Show. NY State 
Fairgrounds, Horticulture Bldg. Peter Trapp Shows 
607-369-2796 
PA • BERWICK - Columbia-Monitor ARC Hamfest. 
Dave Schack 717-752-6851 
WI - EAU CLAIRE - Swapfest. Eau Claire County 
Fairgrounds. Eau Claire ARC. Carol 715-723-9205 

CA • SANTA ANA- Swapmeet. ACP Parking Lot. 
Mary Russo 714-558-8813 
FL • ORLANDO • Bahia Shrine AR Unit Hamcation. 
Bahia Shrine Temple. Cecil Morehouse 407-281-9169 

CA • SANTA ANA · Swapmeet. ACP Parking Lot. 
Mary Russo 714-558-8813 
CA- VALLEJO - Computer Show. Solano Co. 
Fairgrounds. MarketPro Shows 415456-6730 
IL- GLEN ELLYN -Computer Central. College of 
DuPage, Phys Ed Bldg. 708-940-7547 
MA- SWANSEA· Computer Show. Venus De Milo. 
Northern Computer Shows. 508-744-8440 
MD • BRUNSWICK • Mid-Atlantic DX & Repeater 
Assn Sweatfest. MARC Train Station. Voice BBS 
301-416-8447, Box #109 
MD- TIMONIUM- Baltimore Amateur Television 
Society Hamfest & Computerfest. Timonium 
Fairgrounds. 410-467-4673 
Ml • MADISON HEIGHTS - Computer Show. UF & 
CW Hall. 313-283-1754 
NJ - PARSIPPANY- Computer Show. Parsippany 
Hilton. MarketPro Shows 201-265-1075 
NY· BATAVIA- Genessee Radio Amateurs Hamfest. 
Alexander Fireman's Grounds. Barb 716-343-5580 
OH ·ASHTABULA- Ashtabula County ARC 
Hamfest & Computer Show. Nappi's Party Center. 
Ken Stenback 216-964-7316 eves 
OH - XENIA - Hamfest & Computer Expo. Heartland 
Flea Market & Bingo Hall. 513-429-5403 eves. 

AUGUST1996 

;~ 

CA- HAYWARD -San Francisco Scientific & 
Technical Antique and Collectible Show. Centennial 
Hall. AI Roberts, The Rational Past 310-476-6277 
CA - OAKLAND - Robert Austin Computer Show. 
Convention Center. l.a00-346-0100 
CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561.0052 
MA - MARLBOROUGH - Computer Show. Royal 
Plaza Trade Center. KGP Productions 908-297-2526 
Ml - ESCANABA - Delta County ARS Hamfest. John 
Anderson 906-789-9148 
NC -HIGH POINT- High Point ARC's Lamer L 
McMahan Memorial Hamfest. National Guard 
Armory. 910-887-3039 
NY· CLAYTON- Jefferson County RACIOOO Island 
lnt'l Hamfest. Clayton Recreation Park Arena. Janet 
Long 315-788-8543 
NY - WHITE PLAINS - Computer Show. Westchester 
County Center. MarketPro Shows 201-265-1075 

FL - JACKSONVIllE - Northern FL Section 
Convention and Greater Jacksonville Hamfest & 
Computer Show. Prime F Osborn Ill Convention 
Center. Karl Hassler 904-268-2302. 
WA- SPOKANE - Spokane Hamfest. University 
High School. KBARA, NW Tri-State ARO, Spokane 
Radio Amateurs, & Inland Empire Radio Amateurs. 
JoAnn 50~928-1808 

CA - LIVERMORE - Swapmeet. Las Positas College. 
Noel Anklam 510447-3857 
IL - PEOTONE - Hamfesters Radio Club 62nd 
Annual Hamfest. Will County Fairgrounds. John 
Dvorak 
312-586-0 128 
MA- WELLESLEY- Ham Radio Flea Market. 
Pepsico Pavilion, Babson College. Wellesley ARS & 
Babson Wireless Club. Barbara 617-329-2628 
M.l • FARMINGTON HILLS - Computer Show. 
Farmington Hills Activity Center. 313-283-1754 
M.l - FOWLERVILLE - Uvingston County HamFair. 
Fowlerville Fairgrounds. Uvingston Amateur Radio 
Klub. Ray 517-546-9209 
Ml - PORT HURON - Eastern Ml ARC Swap '96. 
St. Clair Co. Community College, Student Center. 
Jim 810.367-3059 
NY- STONY BROOK- Computer Show. SUNY 
Stony Brook. MarketPro Shows 201-265-1075 
OH • RANDOLPH • Portage ARC Hamfair. Portage 
Co. Fairgrounds. Joanne 330-27 4-8240 
PA- EASTON • Hamfest. Career Institute of Tech. 
Delaware Lehigh ARC. Amy 717-386-3513 
PA- MATAMORAS -Tri-State ARA Hamfest. Ray 
Rothstein 914-856-0426 
PA • NORTHAMPTON COUNTY - Delaware Lehigh 
ARC Hamfest. Amy Zimmerman 717-386-3513 
PA- WASHINGTON TWP • Skyview Radio Society 
Hamfest. Robert Reihms 412-727-2194 
VA -BERRYVILLE - Shenandoah Valley ARC 
Winchester Hamfest & Computer Show. Clarke 
County Ruritan Fairgrounds. lrv Barb 540-955-1745 

CA • FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill go9-822-4138 eves 
CA • LOS ALTOS HILLS • Perham Foundation 
Electronics Flea Market. Foothill College, Parking 

continued on page 119 



I TELEPHONE- FAX cont. 

$99-$399 EXTENSION CELLULAR 
PHONES. MOTOROLA, REFURBISHED 
WITH ACCESSORIES, IDEAL FOR BACK· 
UP EMERGENCY USE. PHONE IS ACTI· 
VATED TO ACT AS EXTENSION PHONE 
OF YOUR PRESENT CONTRACTED TELE· 
PHONE NUMBER (NAM AND YOUR PER· 
SONAL ESN NUMBER). PHONES 
INCLUDE ACTIVATION TO EXTENSION, 
BATTERY, LEATHER CARRY CASE. AC 
BATTERY CHARGER AND BONUS DC 
CAR CHARGER! MODEL 8000 BRICK 
PHONE $99. ULTRA CLASSIC SLIM $139, 
ULTRA CLASSIC II WITH MEM0/3 PRIORI· 
TY HOT KEYS $169, MOTOROLA FLIP 
$199, LITE FLIP $299, ELITE FLIP WITH 
ANSWERING MACHINE $399. BAG 
PHONE ATTACHE LOW PROFILE SERIES 
Ill, 3 WATT CAR PHONE, PLUGS INTO 
CAR CIGARETTE LIGHTER JACK $139, 
WITH INTEGRAL BATTERY & AC CHARG­
ER NOW $159. 90-DAY DEFECTIVE 
EXCHANGE WARRANTY. TO ORDER: 
ACTIVATED/EXTENSION CELLULAR 
PHONE REQUIRES MAILED OR FAXED 
COPY OF YOUR CELLULAR CARRIERS 
ACTIVATION SERVICE CONTRACT. TELE· 
PHONE OR FAX 702-642-3558. S&H 
CHARGES FEDEX AIR COD $19.95 PER 
ORDER, USA POSTAL MONEY ORDER OR 
CASHIERS CHECK ONLY. NO NEVADA 
SALES. TELEPHONE/FAX ORDERS ONLY. 
(OUR 4TH YEAR OF SALES NUTS & 
VOLTS MAGAZINE). LESS BUSTER'S 
ELECTRONICS , 2039 CIVIC CENTER 
DRIVE #176, N. LAS VEGAS, NV 89030. 

~tax~ 
CELLULAR HACKERS BLACKBOOK: 
Largest manual of its kind! Completely details 
how cellphones operate and are repro­
grammed. Covers: Cloning , chip program­
ming, reverse and forward channeling , ESN 
codes , NAMs and MINs, digital data inter­
preters, EPROMs, control data formats, scan­
ning, frequencies, code hacking, keypad pro­
gramming, modifications, and more! Includes 
Programming Software for Motorola , 
DiamondTel , Gateway, GE, Mitsubishi , NEC, 
Nokia, Novatel , Oki , Panasonic, Colt, Fujitsu, 
Goldstar, Radio Shack, Sony, and Uniden! 
Worth over $150 . Yours for only $25! 
Spectre Press , PO Box 5112 , North 
Muskegon, Ml 49445. 

UJ 'S© INTERFACE CABLE HARDWARE 
SETS, FOR MOTOROLA CELLULAR 
PHONES, USE WITH EMULATORS, COPY 
CATS, AND COMPUTER PROGRAMMING 
SYSTEMS. ALL SETS FEATURE 100% 
PLUG-IN CABLES, NO DANGLING WIRES, 
SELF-CONTAINED (12.5VDC) REGULAT­
ED SWITCHING TYPE POWER SUPPLIES 
MATCH C/PS PROGRAMMING VOLTAGE. 
Selector switch for self test/data transfer, 
data edit/emulator, computer/copy , 
cat/phone operation. Also included, M/M· 
Db-25 termination cable & F/F Db-25 gen­
der changer. Cigarette lighter plug con­
nects to auto DC power adapter or bench­
type ACto power supply. 12.5VDC power 
supply. All items commercial quality. 
UJ'S© WARRANTY (exchange electro­
mechanically) is 6 months. (1) FLIP/POCK­
ET CABLE SET FEATURES ORIGINAL 
MOTOROLA'S USA MANUFACTURED 8· 
PIN DATA PORT PLUG AND UJ'S UNIQUE 
SLIDE-ON (QUICK LOAD-RELEASE) BAT­
TERY CASE WITH BUILT-IN SPRING 
LOADED DATA TRANSFER CONTACT 
FEATURES. (PATENT PENDING) MODEL 
F/P-EECPC $129.95. (2) BRICK/ULTRA 
CLASSIC CABLE SET UTILIZES QUICK 
SLIDE ON/OFF ADAPTER WITH HEAVY 
DUTY, SPRING LOADED CONTACTS. 
MODEL 8/UC-ECCPC $129.95. (3) 
BAG/MOBILE MODEL INCLUDES, 
MOMENTARY OFF, POWER RESET 
SWITCH. MODEL BIM -ECCPC $129.95. (4) 
ELITE FLIP & (5) ULTRA CLASSIC II 
CABLE SETS HAVE EXTRA SELECTOR 
SWITCH FOR COPY CAT/EMULATOR/ 
COMPUTER DATA COMPATIBILITY. 
MODEL #4 ELITE E/FP-ECCPC OR #5 
ULTRA CLASSIC II $129.95. NOTE: INDI­
VIDUAL cable set orders include 117VAC 
to 12.5VDC power adapter transformer 
with cigarette lighter jack. COMBO 
OFFER, SAVE $$$$$: Order 3 or more 
cable sets, at $114.95 PER SET and 
CHOOSE REGULATED SWITCHING type 
power supply 117VAC input, 12.5VDC 2 
ampere output with dual cigarette lighter 
jacks ($49.95 value) or individual AC 
power adapter transformers. PLUS 
BONUS 4 POSITION 5T/DB-25MJ DATA 
TRANSFER SWITCH S&H, FEDEX, 2ND 
DAY AIR $19.95 PER ORDER. PREPAY· 
MENT, VIA WESTERN UNION 'S QUICK 
COLLECT SYSTEM, DEDUCT $10 COST 
FROM ORDER TOTAL. FREE CATALOG, 
PLACE ORDERS, ETC., TELEPHONE 702· 
642-0325. (OUR 4TH YEAR SALES NUTS & 
VOLTS MAGAZINE, 99.5% SATISFIED 
CUSTOMERS). LESS BUSTER 'S ELEC­
TRONICS, 2035 CIVIC CENTER DRIVE 
#176, N. LAS VEGAS, NV 89030. 

0 SOPHISTICATED ULTRA HIGH IMPEDANCE CIRCUITRY AS 
USED BY CIA AND KGB 

0 NOT DETECT ABLE BY EVEN THE MOST ADVANCED TAP 
SWEEPING EQUIPMENT 

0 MONITOR CONVERSATIONS, FAXES AND DATA WITHOUT 
FEAR OF DETECTION 

0 PLUG INTO ANY TELEPHONE LINE WITH NO CLICK, HUM, 
NOISE OR VOLTAGE CHANGE 

0 UNIVERSAL DESIGN ALLOWS MONITORING WITH 
HEADPHONES, TELEPHONE OR TAPE RECORDER 

0 VOICE ACTIVATED TAPE RECORDER CONTROL 

0 DISGUISED AS " TELEPHONE LINE TESTER " 

0 COMPACT SIZE· BATTERY POWERED 

A r2 
Communications Products 

Box 1242 Burlington CT 06013 

$ 109.95 VISA MC COD 

~ [Eel 
(203) 485-0310 

Write in 42 on Reader Service Card. 

now 
done anonymously and with 
prosecution (difficult to prove and to 
the perpetrators). Described In detail , 
eludes countermeasures. $29. 

Compilation of 1 OOs of the best 
written (In ASCII) by top hackers 
phreakers. Covers every major topic 
hackerdoml 3 HD Disks $59. 
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Nuts and Volts Readers! 
Save Up To 30% on select items. Take advantage 

of this tremendous offer. Call today, time is limited! 

TENII!IA® Digital Solder Station 
Digital display accurately shows temperature. 
320-900° F adjustment and grounded tip make this 
ideal for most soldering applications. 

#21-1590 
Reg. $119.00 

30 Piece Security Screwdriver Kit 
Ideal for those service applications made 
difficult by using security screws. Kit contains 
removal tools for opening many items including 
IBM PS/2 monitors, cable boxes, telephone 
equipment and more. 

Authorized 

Sale $34.95 
Multi Voltage Regulated 
2A Power Supply 
Ideal for operating or servicing small DC 
powered devices. Rotary switch selects 3, 4li, 6, 7Ji, 
9 or 12 Volts. Color coded binding posts also 
accept standard banana plugs. 

#28-2200 
Reg. $20.50 Sale $16.95 

MCM ELECTRONICS® 
650 CONGRESS PARK OR. 
CENTERVILLE. OH 45459-4072 

Panasonic Premier 

ROII/8 
A PREMIER Company Distributor 

Quasar./'lechni.cs 
Original Parts Distributor 

Price effective July 1 through August 10, 1996 CODE: NVM07 

Write in 202 on Reader Service Card. 

PHONE SYSTEMS WANTED!!! We buy 
AT&T MERLIN, SYSTEM 25/75/85 and other 
AT&T phone systems. Please call for a quote 
or fax us your equipment list. KEYWAYS, 
INC., 513-847-2300 or FAX 513-847-2350. 

GSM AND NMT-450 CELLULAR PHONE 
CLONING information wanted for Europe & 
Far East. Also looking for datastream 
decoders and SAK reprogramming means. 
Cash is waiting. Write to: PO Box 13, 
117313, Moscow, Russia . Tel: 7-095-247 
8147. FAX: 7-095-336 0355 . E-Mail: 
decode@dol.ru 

HANDHELD CELLULAR phones with charg­
ers. Send SASE for list to Curtis Lewis , 4502 
Clareway, Baltimore, MD 21213. 

CALL DIVERTERS. Multi-purpose uses. 
Programmable call routing. Store and forward 
technology for automatic call routing. Suitable 
for use in call routing to Alternative Carrier's 
network. Phone users can keep their location 
secret. We can customize diverters for your 
specific needs. Only one phone line operation 
needed! Call: New Advanced Technologies 
today for details! 514-458-3063, Fax 514-
458-0798. 

''QUICK BOARDS" 

S.A. 8550 

S.A. 8570 

S.A. 8580 

FOR MOST MODELS 
........ $23 
........ $23 

S.A. 8590 .... 
10 OR 11 BUITON 
S.A. 8600 

........ $23 ZENITH ZTAB 
60R 7BUITON 

.... $23 
... $23 

.$23 

WE HAVE MANY OTHER TEST KITS. 

CALL FOR ANY ADDITIONAL PARTS NOT LISTED: 

1-800-667-8361 
ALL PRICES BASED ON 10 PC. QTY. 

I.S.E., INC. 
OPEN MON.-FRI. 9:30 AM- 6:00 PM 

No Florida Sales 
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FREE NEC P1 00 SERIES MAGIC CLIP with 
purchase of Motorola Copy Cat with 951C, 
only $1,995. COMPLETE COMPUTER 
ASSISTED ESN "PRO" PROGRAMMER for 
Motorolas up to 9444, includes flip , bag, and 
loader cables, $895 complete. OKI 900 chips 
only $149. FREE SHIPPING. Call now! 912-
423-9510 (10-5 EST) Mon.-Fri. See our dis­
play ad! 

TELEPHONE PHREAKERS BLACKBOOK: 
The largest manual published on phreaking! 

Covers: AT&T, loops, MCI, ANI, pay phones, 
Caller ID, taps, ESDN, calling cards, tracing, 
diverters, ringback, CNA, 700/800/900 sys­
tems, signaling, trashing, exchanges, trunks, 
DTMF decoders, operators, international , 
ESS, extenders, teleconferencing , access 
numbers, ITT, free LD, mobiles, boxing, code 
crackers , NPA, prefix scanning, dialups, 
switching, bridges, call forwarding, PBXs , 
voice mail , LASS, ANACs, Fortress, DTMF 
generators, cans , War Dialer programs , 
secrets, answering/Fax machines , 9 t 1. 
Construction details for over 80 phreaking 
boxes! Also 6 programs that turn your 
computer into a blue, DTMF, green, silver, 
2600, or red box! Software Manual $22 . 
SPECTRE PRESS , POB 5112 , N. 
Muskegon, Ml 49445. Internet: http://mem 
bers.gnn.com/dopplenger/spectre.htm 

CONVERTERS AND DESCRAMBLERS 
0 Quality merchandise by brand name manufacturers 
0 Satisfaction guaranteed 0 Free gift on first order 
0 Technical support 0 1 year warranty on new descramblers 
0 2 year warranty on new converters 
0 COD shipping & overnight shipping by request 
0 Experience where it counts 0 Volume pricing 
ADD-ON DESCRAMBLERS: TVT, FTB-3, STEALTH, SA·3, SA·3DF, M-80, 

PIO·GREEN, DMTBA, KN12, EAGLE PD-3, HAMLIN MLD-1200 
COMBINATION DESCRAMBLER/CONVERTERS: PIONEER, SA, 

ZENITH, OAK, EAGLE, HAMLIN . 
PLAIN CONVERTERS: PANASONIC, SA, STARGATE 
REMOTE CONTROLS: ALL MNOR BRANDS, INCLUDING 2-4 

FUNCI'ION UNIVERSAL REMOTES 

WHOlESALE CABLE tM 11am-6pm EST 
(718) 262-0900 • FAX (718) &57-4015 • (718) 297-9221 

No NY sales. Federal and local laws provide criminal and civil penaltie$ for unautho­
rized use. Check with your cable providers for pennission 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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Continued from page 13 S ta....­
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screen. It loads all of the text from the 
80-column by 25-line DOS screen into 
an array, then searches that array for 
the keyword "ERROR." This is a suffi­
ciently useful trick for QBASIC that I 
wrote it as a function that can search 
the screen for any string and return an 
integer representing that string's posi­
tion on the screen. If the string isn't 
there, the function returns zero. See 
the function screenSays in Usting 1. 
Once this function is defined, checking 
for the word "ERROR" in BSLOAD's 
screen output goes like this: 

Send questions, suggestions, or requests for future 
Stamp Applications to: 

speed options are $2.00 and $4.00, respectively. 
The Counterfeit Development System, required to 
program Counterfeits, is $69.00 and includes a 
1 50-page manual, downloading cable kit, Parallax 
software, and one Counterfeit controller kit. 

Visa, MasterCard, American Express, and 
Discover accepted. Personal checks and money 
orders also welcome. 

Scott Edwards Electronics 
P.O. Box 160, Sierra Vista, AZ 85636-0160 

(520) 459-4802 
FAX (520) 459-0623 

E-Mail (via CompuServe) at 72037,2612 
Internet 72037 .2612@compuserve.com 

--------------------
For more information on the BASIC Stamp, contact: 

Parallax, Inc. 
3805 Atherton Road, # t 02, Rocklin, CA 95765 

(916) fi24.8333 

IF screenSayso/o('"ERROR") THEN ... 

Scott offers Stamp-related 
~""" ldts, ,.,..,.: 

The Counterfeit controller, a kit alternative to 
the BASIC Stamp, is $29.00. Double- and quad-

FAX (916) 6248003 • BBS 916-624-7101 
E-MaillnfoOparaHulac.com 

ftp.parallulac.com with the consequences of the error fol­
lowing THEN. 

Wrap-up 

Now you know how 
to manipulate the BS 1 
EEPROM contents. The 
program I've presented 
almost certainly doesn't 
do the particular job that 
you need done, but it 
illustrates every impor­
tant, Stamp-specific 
function . Please don't 
bombard me with 
requests for custom fea­
tures, or translations to 
Visual BASIC or C -
writing your program is 
your job! 

A couple of final 
notes: I asked Parallax 
about some of the draw­
backs of the existing 
BSLOAD utility, such as 
the lack of error report­
ing , and the verbose 
screen message that dis­
plays the BASIC Stamp 
name and Parallax' 
phone number. They 
said that they're willing 
to spruce up BSLOAD to 
meet the requirements 
of manufacturers or oth­
ers who need to make 
heavy-duty use of this 
capability. 

I also asked about a 
BSAVE/BSLOAD capa­
bility for the Stamp II 
(BS2). There isn't one 
right now, but it may be 
incorporated into the 
upcoming BS2+ design. 

Where's BASIC for 
Beginners? That depart­
ment is taking a break 
this month. Its allotted 
time was snarfed up by 
negotiations to publish a 
beginners' PBASIC 
book. Details and sched­
ule are currently as 
vague as election-year 
platforms, but it looks 
like a good bet. NV 

updateCell (cursPos) 
cursPos = (cursPos + 16] AND 255 

attribs(cursPos] = attribs(cursPos] + 1 
updateCell (cursPos] 
END SUB 

SUB goEnd 
' Respond to the END key by going to the last location 
' in data memory. 
attribs(cursPos] = attribs(cursPos) - 1 
updateCell (cursPos] 
cursPos = (code(255] - 1 J AND 255 

attribs(cursPos] = attribs(cursPos] + 1 
updateCell (cursPos] 
END SUB 

SUB goHome 
• Respond to the HOME key by going to the Oth location. 
attribs(cursPos] = attribs(cursPos] - 1 
updateCell (cursPos] 
cursPos = D 

attribs(cursPos] = attribs(cursPos] + 1 
updateCell (cursPos] 
END SUB 

FUNCTION HEXX$ (NUM AS INTEGER] 
• Convert 8-bit integer to 2-digit hex values with leading Os. 
IF NUM > 1 5 THEN 

HEXX$ = HEX$(NUMJ 
ELSE • 

HEXX$ = "0" + HEX$(NUMJ 
END IF 

END FUNCTION 

DEFINT A-Z 
SUB leftKey 
· Respond to left arrow by moving back one cell. 
attribs(cursPos] = attribs(cursPos] - 1 
updateCell (cursPos] 
cursPos = (cursPos - 1 J AND 255 

attribs(cursPos] = attribs(cursPos] + 1 
updateCell (cursPos] 
END SUB 

SUB makeBkgd 
' Print instructions. Draw a color rectangle on the screen and add 
' program title to it. 
LOCATE 21, 22: PRINT "Address: Decimal: ASCII:" 
LOCATE 23,7 
PRINT "ENTER to edit I ALT-S to save I ALT-A to download J ESC to quit"; 
FORi= 2 TO 19 

COLOR foreground, background 
LOCATE i. 15 
PRINT SPC(49]; 

NEXT 
LOCATE 2, 29: PRINT "BS1 Code Viewer/Editor" 

END SUB 

SUB readFile 
' Read in the 256-byte BS1 object code file and store 
· it in the code(n] array. 
OPEN filename FOR INPUT AS # 1 
FORi = 255 TO 0 STEP -1 

code(i] = ASC(INPUT$( 1, 1 )) 
NEXTi 
CLOSE #1 

END SUB 
SUB rightKey 
• Respond to right arrow key by moving forward one data cell. 
attribs(cursPos] = attribs(cursPos]" 1 
updateCell (cursPos] 
cursPos = (cursPos + 1 J AND 255 

attribs(cursPos] = attribs(cursPos] + 1 
updateCell (cursPos] 
END SUB 

SUB saveFile 
· Save the code array to current filename. 
LOCATE 22. 22: PRINT "saving: "; filename; 
OPEN filename FOR OUTPUT AS #1 
FOR i = 255 TO 0 STEP -1 

PRINT #1, CHR$(code(i]]; 
NEXTi 
CLOSE #1 
LOCATE 22. 22: PRINT SPC(58); 
END SUB 

FUNCTION screenSays% (searchString AS STRING] 
· Load the current contents of the 25x8D DOS screen into a 
' string and search that string for "searchString." Return 
· an integer representing the position of the string on the 
' screen, or 0 if the string isn't found. 
screen Text$ ="" 
FOR i% = 1 TO 25 

FOR j% = 1 TO BO 
screen Text$ = screen Text$+ CHR$(SCREEN(i%. j%]] 

NEXT 
NEXT 
screenSays% = INSTR(screenText$, searchString] 
END FUNCTION 

SUB updateCell (cell AS INTEGER] 
· Print the specified data cell to the screen. 
· Use its attributes to determine color. 
ceiiRow = 4 + (cell \ 16] 
ceiiCol = 16 + (3 * (cell MOD 16]] 
LOCATE ceiiRow. ceiiCol 
SELECT CASE attribs(cell] 

CASED 
COLOR foreground, background 

CASE1 
COLOR background, foreground 

CASE 2 
COLOR foreground, lockout 

CASE3 
COLOR lockout. foreground 

END SELECT 
PRINT HEXX$(code(cell]]; 
LOCATE 21, 30: COLOR white, black: PRINT USING"###"; cell; 
LOCATE 21. 43: PRINT USING"###"; code(cell]; 
LOCATE 21, 54: PRINT" "; 
LOCATE 21. 54: PRINT CHR$(code(cell]]; 
END SUB 

SUB upKey 
' Respond to the up arrow by moving up a row. 
attribs(cursPos] = attribs(cursPos] • 1 
updateCell (cursPos] 
cursPos = (cursPos - 16] AND 255 

attribs(cursPos) = attribs(cursPos] + 1 
updateCell (cursPos) 
END SUB 

_ ... .1 
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I TELEPHONE - FAX cont. 

TELEPHONE SCHEMATICS. Working on 
cordless or pay phones, answering 
machines? We may have the prints you 
need. Send $5 (refundable) and specify tele­
phone catalog, or send 4 stamps for list of 
our 22 catalogs and "phoney" propaganda. 
Bomarc Services, Box 1113, Casper, WY 
82602. 307-234-3488, rollo@trib.com 

PANASONIC, SOUTHWESTERN BELL 
phones and professional security equipment 
catalog. Send $2 to: HES Electronics, PO 
Box 183, Brick, NJ 08723. 

COMPLETE EMULATOR systems with 
cables, power supply, software, and instruc­
tions, only $575! Emulator only $200! 
Emulator kits only $79.95! While they last! 
Orders/info: 312-213-7023. 

CELLULAR PROGRAMMERS. COPY­
CAT MOTOROLA CELLULAR PRO­
GRAMMER: Program any Motorola phone 
up to 95 1 C complete assembly with all 
cables. Small and compact case. PRICE: 
$1,100. COPYCAT KIT ONLY (unassem­
bled complete with instructions, easy to 
assemble) : $800. ERICSON CLIP (pro­
gram through the keypad): $350 . 
LOADER PHONE 94XX: $400. OKI 900 
modified up to 5 numbers programmed in: 
$400. OKI 900 chip only: $75. Also differ­
ent programs available for all brands. For 
dealers only : master files available. 
Discount for quantities . E-Mail : 
104170.3043 @compuserve.com Phones: 
718-575-1474, 718-768-4963, Fax: 718-
369-3989, Beeper: 917-942-2742. 

Laser 
lay Gun 

tiandheld, 
battery operated. 

"""rruuuc<:o an intense 
of light capable of burning holes. 

1 0.14" of Explosive 
Bolts of Ughtning! 
• Transmit Wireless Energy 
•ion Motors 
• Anti-Gravity 

LAGUN2 Plans ................................. $20.00 
LAGUN2K Kit/ Plans ......... Price on Req 

• Strange and bizarre 
pyrotechnical effects 

• Many other experiments shown in 
• A ward winning science project! 

WHOLESALE: COMMAND Communications 
RD 4000 Ring decoders. With distinctive ring­
ing service, if provided by your phone compa­
ny and this unit, you can direct calls automati­
cally to 4 separate telephone devices. Great 
for fax, computer, children's line or private 
calls. Sale price $64.95 + $4.50 S&H. Other 
phone accessories available . Fabtronics, 
5714 W. Wautoma Beach, Hilton, NY 14468. 
1-800-294-3228 voice, 716-392-1234 Fax. 

BTC3 Plans ...................................... $15.00 ·--------~-·iiiiiiiiiiiiiiiiiiiiiiiiiliiliiiiiiiiiiiiiiiiliiiiiiiiiiiiiill 
BTC3K Kit/Plans with coil ........... $299.50 
BTC30 Assbld Ready to Use ....... $399.50 
BTC4 Plans, SOOKV unit ................. $20.00 

• Tune-able 30 Mhz • Undetectable 
• Only transmits when phone is used 

;:,::d:lans ......................... $39.so ,::c;re::.-;i~i 

Play 
Telephone Taping SyStem 
• Tapes Phone Conversation • rx!ends 

X4 • Check Local Laws before 
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Solid State 
Tesla Coli 

US ON THE WEll 
http:l/www.amazing1.com 

our Phone 

800-221-1705 
Orders Please! 

Write In 47 on Reader Service Card. 

COMPLETE MOTOROLA "PRO" ESN 
LOADER SYSTEM programs to 9444 
includes loader box, PRO loader cable, flip, 
and bag cables, software, and instructions, 
only $895. Free guide to cellular program­
ming with order! See our display ad. CALL 
NOW! 912-423-9510 (10-5 EST) Mon.-Fri. 

NORTHERN TELECOMM #2960 telephone 
network interfaces (RID/MTU). $3.25 each 
singles, $2.45 tens, $1.70 hundreds. Full 
docs available. SYNERGETICS SURPLUS, 
Box 809, Thatcher, AZ 85552. 520-428-4073. 
Visa/MG. . . 

~~txlQ 

flil~~~ 
~/IE§~~ @oCII 

$299 SUMMER SALE. UJ'S EMULATOR 
SYSTEM. REGULAR PRICE $395.951 
EFFORTLESS 5 STEP, 5 MINUTE PRO­
GRAMMING, MOTOROLA CELLULAR 
PHONES TO FIRMWARES 9525. SALE 
PRICE INCLUDES: UJME-1 EE EMU LA· 
TOR, 5MDCB-1EE 5 MODE EMULATOR 
CONTROL BOX, MAMPS-1EE SOFTWARE 
WITH BONUS G-2EE PROGRAM, AC TO 
12VDC POWER ADAPTER, MOTOROLA'S 
212 PAGE CELLULAR TECHNICIANS 
TRAINING MANUAL AND UJ'S INSTRUC­
TION MANUAL WITH LATEST DIAGRAMS 
FOR CONSTRUCTING YOUR OWN 
MOTOROLA INTERFACE CABLE HARD­
WARE SETS. FOR READY-MADE CABLE 
SETS, CELLULAR EXTENSION PHONES, 
ETC., SEE OUR ADS CLASSIFICATION 
TELEPHONE/FAX. S&H FEDEX $24.95. 
PREPAYMENT ONLY VIA WESTERN 
UNION (QUICK COLLECT) OR USA 
POSTAL MONEY ORDER VIA FEDEX, 
DEDUCT COSTS $10 FROM ORDER 
TOTAL AMOUNT. OFFER EXPIRES SEP­
TEMBER 1st, 1996. FREE CATALOG. TO 
PLACE ORDER, CALL 702-642-0325. LESS 
BUSTER'S ELECTRONICS, (OUR 4TH 
YEAR OF SALES NUTS & VOLTS MAGA­
ZINE, 99.5% SATISFIED CUSTOMERS!) 
2039 CIVIC CENTER DRIVE #86, N. LAS 
VEGAS, NV 89030. 

CELLULAR PROGRAMMERS PACKAGE 
OFFER! Volumes 1 & 2 Cellular Hackers 
Bibles, Cellular Programmers Bible, 
Bagphone Video Bible, and Cloning Cellular 
Telephones videos. Software for Motorola 
bag, flip, and brick, NEC, Panasonic, Nokia, 
and FREE this month, ESN LOADER CHIP 
that others sell for upwards of $150! 
Complete package $179. Ppd USA. 520-726-
2833. TELECODE, PO Box 6426-NV, Yuma, 
AZ 85366-6426. 

CALLER ID & CALL ROUTING SYSTEM. 
Identifies catler's phone number before 
phone ever rings. Determines caller's priority, 
high, low, or reject call (hangs up on caller). 
1. High priority, rings phone; if not answered 
call is forwarded to your answering machine. 
2. Lower priority, routes caller directly to 
answering machine. 3. Reject, hangs up on 
caller without your phone ever ringing. Must 
have caller ID service from your local phone 
Co. and your own answering machine. Up to 
200 phone numbers can be programmed for 
individual routing . Send $125 to : JC 
Marketing, Suite 103, 2300 N. Clybourn, 
Chicago, IL 60614. Phone: 312-281-4903. 

RING DECODER. Look like a big business 
without big monthly bills. Up to 4 numbers on 
a single line. $59.95. $6 shipping. Visa. 

..Logical Design Tools, Inc. 512-888-4535. 
Internet. http:/ /www2.interconnect. net/ldti/ 
hom.htm 



EPROM & CPU/MPUs SOCKET PULLS NEW MICROSOFT 
Math-Coproccessor a CPU TWO-BUTTON PS/2 MOUSE 

8087-l . . . . . .... S 19.95 8748H . . . . . . $6.50 The old-style type. but old reliable. Note: No software 
80287XL. ..... . . $19.95 8749...... . .. $5.95 included with mouse. MS PS/2 Mouse ...... ... ..... $19.95 Eo. 
80386DX-16. . . . .. $4.95 8749H . . . .. $6.50 1-.;,;;;;;;,;;;;,;;.;;;;;.;,;,;.;,;;,;;;;;;;.;.;,;;;;,;.;;:.;.;,;;;;,;;;;;,;;;.;.;;.;,;.;.;.;;.;,;.;;.;.;,;.;.;.;;,;;;.-1 
80387SX-16 .. . .... $14.95 8751. . .. $8.95 
80387SX-20 ..... S 17.95 8751 H . . . . . . $9.95 
80387SX-25 ........ $19.95 8752...... . $13.95 
80387DX-20.. . $17.95 8755 ................ $6.95 
80387DX-25. . . . . . $24.95 MC68020RC20 ...... S 14.95 
80486SX-25 <FGA> •.• $14.95 MC68020RC33E ..... $19.95 
AM486DX-33 (I'GA) ••• $17.95 MC68030RC25 . . .. $24.95 
80486DX-50 O'GA>. $19.95 MC68030RC33 ..... $29.95 
8741. ... .. .. $3.95 MC68881RC20.. .. . $9.95 
8742. $4.95 MC68882RC25 .... . $14.95 
8748 ................ $4.95 
All ports, al socket pulls (must be C1eoned & Erased). "Note: Speed selec­

tion available at addiOOnol Charge ond cil ports subject to ovailabllty. 

WALL PLUG WALL ADAPTERS 
Input: 117 Vac 50/(:IJ Hz. Outputs Available. 

9Vdc 200Ma ....................... $1.50 Ea. 
9Vdc 300Ma .............. .. ....... $2.50 Ea. 
9Vdc 450Mo ....................... $3.50 Ea. 

• 9Vac 500Ma ....................... 52.95 Ea. 
9.5Voc 750Ma .................... $3.50 Ea. 
l2Vdc 100Ma ..................... $1.25 Ea. 
12Vdc 200Ma ....... .............. $1.50 Eo. 

EPROMS 12Vdc SOOMa ..................... $2.95 Ea. 
2516 ....•.•....... $0.65 27C256 ......•..... $2.25 12Vdc 600Mo ..................... $3.95 Ea. 
2716 .............. $0.65 27512 . ......... . .. $2.45 Quantity 12Vdc BOOMa ..................... $6.95 Ea. 
2732 ........•..... $0.75 27C512.. . . $2.65 Pricing 12Vac 830Ma ..................... $4.95 Ea. 
~~~A ::· ·· :::: ~8:g~ ~~89~: · :: ~:g~ Available l4Vdc SOOMa ..................... $3.50 Ea. 
27C64 . . . . . . . . . ... $1.25 27C 1001 . . . $6.50 14Vdc 700Ma ..................... $5.95 Eo. 
27128 .......... . .. $1.45 27Cl024 .. $3.95 l6Vdc l.2Amp ................... $6.95 Eo. 
27128A ........... $1.45 27C020. . ... $5.95 1------------------4 
27256 ...... $1.90 

All DRAMS ore 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 Eo. 

41256-10 ................ $1.35 Ea. 

NEW 170 MEG 2.5" IDE 
HARD DISK DRIVE 

Laptop replacement or up-grade 2.5' hard drive. Logical 
Translation 989 Cy1./IO heads/34 Sec. Check your BIOS. 15ms 
+5Vdc 0.5 Amp. (P/N 84G 1745). 
IBM-H2172-A2/(84G 1745) .............. .. ........ Sl09.95 Ea. 

NEW MATSUSHITA 4X CD-ROM DRIVE 
(CR-504-B SCSI INTERFACE) 

New four speed CD-ROM drive with motorized troy. 
(Caddy less design) Interface: SCSI 5-1/4 • half height: 
Face plate color: Cream. Supported direc"y by OS/2. 
Windows 95. Windows NT. Note: No software included. 

CR-504-B4X CD-ROM MAT ............................ $129.95 Eo. 

USED 150 MEG SCSI TAPE BACK-UP 
Pulled from working equipment 150 meg SCSI Wongtek P/N 
5150 ES. 30 day guarantee. 5-1/4' half height off-white cOlor 
face plate. Interface: SCSI/1 50 pin. 

WANGTEK 5150ES .... . ..... $89.95 Eo. 

USED 1.44 MEG FLOPPY DISK DRIVE 
Pulled from working equipment 1.44 Meg. 3.5" in 
5-1/4' mounting brocket. 30 day guarantee. 5-1/4' half 
height off-white color face plate. Interface: 34 pin & 4 pin 
power. 
Sony MP-F17W-70D ...................... .. ........... $19.95 Ea. 

NEW SOUND GALAXY STELLAR BY AZTECH 
QUICK START MULnMEDlA UPGRADE KIT 

Everything you need to make your PC into a Multimedia 
PC. 16-bit sound card . double speed CD-ROM drive. pair 
of non-powered speakers. With Suite of 12 multimedia 
and business audio software applications and utilities. 
Bonus Game: Doom version 1.2: System req. 486SX-25 or 
higher; 8 meg RAM. VGA graphics. 1.44 drive. mouse. 

Sound Galaxy Stellar (MM 103) .......................... S74.95 Ea. 

NEW 80486SX-25 
BABY MOTHERBOARDS 

Supports up to 32MB of RAM on-board. 
256KX9/1Megx9/4Megx9/(00NS) 30 P~ type SIMM 
Ftve 16 an Slots and One 8 Bit Slat. AMI BIOS/Supports 
loodable hard drive parameters 7Aft(/1.2Meg/1 .44Meg/ 
2.8BMeg (wnh proper controUer) BK Internal cache only. 
486SX-25 Baby Motherboard (CPU included) 
P/N 486SX25M8 .................................................. 549.95 Eo. 

NEW NISCAN/GS PLUS OCR/ 
256 GRAY SCALE SCANNER 

Brand New True 256 Gray Scale Hand Scanner. 
Resolution: 25-400 DPI. 
Scan Wtdth: 4.2 ln. Scan Length: 11 ln. 
Interface: 16 Bit high speed (ISA) cord. 64K SRAM. System 
Requirements: 286/386/486 PC Compatible 

(l6MHZ). 
Ava~able 16-Bit Interface stat. 
Windows 3.1.4 Meg RAM. 
10 Meg of Available HD 

space (Min.). _ 
Mouse or Other pointing 

· device. 
Software Included: Picture PubliSher LE 3.1. (Imaging 
Software). Perceive Personol2.1. (OCR Software) 
Niscon/GS Plus .... ..................................................... $49.95 Ea. 

NEW TANDY SUPER VGA 1 MEG DRAM 
(16-Bil ISA Bus Type) 

This board is your baSic super VGA video board with 1 meg of 
DRAM type memory. (ISA BUS TYPE.) Core Logic Chip: 
WD90C31-Z5-00{)2. Resolulkln/Calor: 640x480/256C. 
800x600/256C. 1024x768/256C. 1024x1024/l6C. Note: Software 
drivers included with board. Windows 3.1. VESA. Autocod. etc. 
Tandy SVGA 25-4055 ................ .. ................. $29.95 Eo. 

NEW AST 101 ENHANCED KEYBOARD 
Brand new AST 101 keybOards with 4 fl . coil cord to 5 pin 
mole DIN. AT compatible only. Available in block or off-
white. AST 101 KB (block or 0/white) ............ ..... $24.95 Ea. 

NEW MITSUBISHI 1.2 MEG 
5-1/4" FLOPPY DRIVE 

5·1/4" Hoff Height Mitsumi. Model #MF504C-318MD. 
Tan face plate only. MttsubiShi 1.2M FDrive .................. $24.95 Eo. 

NEW MOTOROLA FASTALK II 
14.4 FAX/MODEM 

Brand new external 14.4 V.42bis Fax/Data moclem. Con be 
used with any portable or desktop computer with on open 
external serial port. Includes integrated Fox software for 
Windows and DOS. 120VAC & 220VAC adapters included. 

USED ADAPTEC 1540A 
ISA SCSI-2 CARDS 

Pulled from working equipment. The Adoptee's first 
genero~on l540A SCSI-2 ISA BUS cord . Includes 2 DeviCe 
50 Pin SCSI cable. (NO Software) (No Roppy support) 
30-Day Guarantee. ADPTEK 1540A .................. S34.95 Eo. 

Cable not included. Note: A serial cable is needed to 1------------------4 
connect modem to serial port on your computer. D89S to 
D825P 
Fastalk 1114.4 .......................................................... $49.95 Ea. 

NEW CYRIX FASMATH COPROCESSOR 
CX-83D87-33-GP 

New Cyrix FasMoth coprocessors fqr 80386DX 16-33 systems. 
This FPU unit is used in place of Intel's 80387DX16-33 port. 
Originally priced at $100.00. a steal S10.95. Case: 68 pin grid 
array. Cyrix CX-83D87-33-GP ................................. $10.95 Ea. 

USED 80 MEG 3.5" 
SCSI HARD DISK DRIVE 

Pulled from working equipment. 80 Meg SCSI Quantum P/N 
ProDrive BiOS. 30-doy guarantee. 3-1/2" . 1/3 Height (1-5/8"). 
Interface: SCSI/2. 50 pin. 
Quantum 80S SCSI ...... .. ..... $49.95 Eo. 

NEW SQUARE EQUIPMENT FANS 

1~;~~~~:~:~~:~::::: :::::::::::::::~:~~~: c-0 -. 
12 Vdc 2-3/8' ........................... $4.95 Eo. 
12 Vdc 2-5/8'..... .. .. . $6.00 Ea. 

NEW PANASONIC 360K 
5-1 I 4' FLOPPY DRIVE 

5-1 /4' ha~ height Panasonic M# JU-455. Black face 
plates only. P/N: JU-455 ........................................ $9.95 Ea. 

NEW OEM/BUS TOASTER PCMCIA 
HIGH PERFORMANCE SCSI-2 ADAPTER CARD 
Brand new OEM/BUS Toaster PCMCIA SCSI-2 adopter cord fO< 
portable computers. mode t5y New Media Corp. This cord was 
manufactured for o Iorge computer company and has its logo 
on it. but it is a full !unctiOn product. Unit comes with ASP! 
software orVy. You must hove your socket service software for 
your computer to use this product. Note: The Bus Toaster cable 
ends in a high density DB50 SCSI-2 connector. You may need 
on adopter for your particular needs. 
OEM/Bus Toaster ............................................... $99.95 Ea. 

NEW 200W BABY SWITCHING 
POWER SUPPLY 

Input: 120V-220V. 50Hz/60Hz. UL & CSA 
Output:+ 12 Vdc@ 8 Amp. +5 Vdc@ 22 Amp 

-5 Vdc@ 0.5 Amp. - 12 Vdc@ 0.5 Amp 
Model #SA201-3440 Astec ...... ... ...... . .. ...... $24.95 Ea. 

NEW AA HIGH CAPACITY NI-CAD BATTERY 
1.2Vdc 700Ma/Hr. Charge Rate 15 Hours @ 70Mo. 
Manufacturer: Kenwood/Batteries have nippled ernd. 
Kenwood NB-70 (KR-AA-700) ............................... $1.50 Ea. 

NEW SMC 16-BIT ISA 
ETHERNET LAN CARD 

New SMC Elhercard Plus high pe~ormance 16-bn ISA bus local 
area network adapter. Cards have a AUI port and a BNC port for 
coaxial winng. 
SMC Elne 16/ P/N 0013EPC....... .. ......... $24.95 Eo. 

PULLED 1 MEG X 9 70NS/80NS 
30 PIN SIMM MODULES 

Pulled and tested 1 Meg x 9 70ns/B0ns SIMM nnemory 
module. Grecrt for upgrading older machines for 
WindOws 95. (Mixed Manufacture & T]:lird party types.) 
30-Day Guarantee. 
l MEGX9-70 30P SIMM (3.Chlp) ...... ......... , .... _ .... $17.95 Eo. 
1 MEGX9-70 30P SIMM (9 chip) .......................... $18.95 Eo. 
1 MEGX9-80 30P SIMM (3 chip) .......................... S14.95 Ea. 
1 MEGX9-80 30P SIMM (9 chip) .......................... $17.95 Ea. 

NEW ADAPTEC EISA SCSI/2 
CONTROLLER BOARD 

High Performance bOard supports two noppies and up 
to severn SCSI devices. Note: No manual or software 
supplied with cord. 
Adoptee AHA-1742A .......................................... $99.95 Ea. 

NEW TOSHIBA 2X SCSI CD-ROM DRIVE 
New ToShiba 2X CD-ROM drive model #XM-34018MQ Th~ CD­
ROM drive comes in on odd-on kit (IBM EduQuest Add-Qn). K'rt 
consists of 1) CD-ROM dnve. CD-ROM caddy. 14' SCSI cable. 
11' audio cable for sound cord. Face plate color: Beige. Data 
Transfer 330K8 (2XJ/l80KB (lXJ. Access times 200ms overage. 

TOS 2X CD-ROM (XM-3401 BMQJ ....................... $74.95 Ea. 

NEW EXTERNAL3-1 /2' 720K 
FLOPPY DISK DRIVE 

Made by Tandy for 
Tandy 1000EX Computer. 
Unit erndosed with cable 
for hook-up. 
Drive inside is a Teoc Corp. 
Model #fD-35 FN-10-U. 
Color: White 

Tandy Model #25-1061 ...... ................................ $24.911 Ea. 

NEW PCMCIA 10 MEG 
FLASH MEMORY CARD 

Mode by Sundisk. (Read/Write 5VDC.) Works with any 
laptop or PDA with PCMCIA AlA Spec. interface & 
software drivers. (""Software drives not included"') 
(Note: 10 meg is uncompressed capacity) Plottomn 
compatibility: HP 100LX/200LX IBM TP 350. 365. 500. 750. 
755. and others. contact Sundisk for your specific 
model. Cords are Plug-Ploy Windows 95 compatible. 
Sundisk 408-562-0595 or www.sondisk.com 
SDP5-10 SUNDISK................... .. ............. $199.95 Eo. 

NEW 12MEG MEMORY UP-GRADE MODULE 
FOR NEC VERSA SERIES NOTEBOOK 

New 12Meg nnemory up-grade module for NEC Verso 
series notebook computer. Mode by Kingston for 
models E. V . M. 3.3V technology. 
NEC P/N OP-410-4005/Kingston P/N I<TN-VS/12. 

KIN 12M NEC (KTN-VS/12) ................. .. .... . $199.95 Ea. 

We buy all defective Memory Boards/Modules from IBM, as well as computer scrap. Please contact Mr. Wiley Burke. 

12 HOUR TELERECORDER complete unit. 
Records automatically and clearly all tele­
phone conversations 12 hours on a single 
tape. Special offer just $95 including ship­
ping. HOLD & MUSIC ON HOLD Only $29 
including shipping. Puts callers on hold and 
plays your customized message or music. 
Attaches easily to any phone. PRIVACY AT 
LAST. Amazing new module gives you total 
privacy on your telephone conversations. 
$29. Send cheque to Vakis Eftechiou, 1402 
Pine Ave. #400, Niagara Falls, NY 14301 . 
Dealers wanted. 

TELE/BOOTH security tool. We now have a 
small supply of the hard-to-find, security hex 
tools for use on Teleco accesses & phone 
booths. Send $15 for 1 or $25 for 2, plus 
$2.50 P&H. For listing of other tools and bits 
send SASE to: S&J , PO Box 22502, 
Milwaukie, OR 97269. 

Closing Date For Next Issue -
july 10th! 

Write In 124 on Reader Service Card. 

COMPONENTS 

FREE ELECTRONICS CATALOG. Low, low 
prices for high quality overstocked parts. Call 
817-561-2999 . IME , PO Box 170415, 
Arlington, TX 76003. 

CATs CHEAP. Buy direct from the manufac­
turer, save money. Mfg. all CRT types over 
45 years. 3 Year Warranty. 19 inch tubes 
$60, 25 inch $90 . We speciali ze in HI 
Resolution computer/video CRTs and com­
plete repair of all monitors. T.M.C. 215-226-
0749/223-0388 9:00am-10:00pm EST. 

DON LANCASTER'S ACTIVE FILTER 
COOKBOOK is back in print. Autographed 
copies of the seventeenth(!) classic printing 
$28.50. SYNERGETICS PRESS, Box 809-N, 
Thatcher, AZ 85552. 520-428-4073. Visa/MC. 

RESISTORS 20 FOR $1. LEOs 4 for $1. 
Catalog $1 . ZIPFAST, Box 12238, Lexington, 
KY 40581-2238. 

RECOVER "SCRAP GOLD" from old com­
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 

EXCESS INVENTORY WANTED: 
Commercial and military. ICs, diodes, transis­
tors, caps, relays, connectors, wire , and 
cable. M&M SALES, 602-807-8604 OR FAX 
your list to, 602-807-3320. 

SALE UC 1250 IC chips $38 .95 ea. , MS 
1307$12.95 ea., UPC 1185H $12.43, TA 
7205 P $4.95 . Super diodes $5.39, plus 
much more. Call for free catalog. 1-800-536-
0109. 

1,100 VICTOR Electric, AC detachable power 
supply cords; 6 Phillips capacitors, 61 Kufd @ 
40VDC. Call 704-372-0096, Fax 704-372-
7799. 

HEAT-SHRINKABLE tubing. Many sizes/col­
ors. Over 1" dia. = $11ft . Under 1" dia. = 
25C/ft. (4 ft. minimum). Check/MO to: 
APTEC, PO Box 101, El Segundo , CA 
90245-0101. 310-640-7262. 

RF TRANSISTORS and tubes. 2SC2879, 
2SC1969 , MRF454, 2SC1307, MRF455 , 
MB8719, 2SC2312, 2SC2029, tubes, 8417, 
6KV6, 30KD6, 6LQ6, 4CX250B, electrolytics, 
trimmers, all types. Westgate , 1-800-213-
4563. 

PICs 16C54 $1.95, 16C56 $2 .15, 16C57 
$2.35. Great quantity discounts! We will beat 
any advertised price . N.E.W. 1-800-639-
6369. 

CATALOG ELECTRONIC parts . Two 
stamps. Johnson Shop Products, Box 2843, 
Cupertino, CA 95015. 

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. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
now! Voice/FAX. 

F-61 CONNECTORS, best ones made, 16¢ 
each by the case (2,500 pes.), with hardware. 
Visa/MasterCard, 614-575-1543. 
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CoMPUTER PARTS- SCSI DRIVE AccESsoRIES- SuRPLUS ELEcrRONICS 
QIY DISCOUNTS AVAILABLE*- GOVERNMENT/EDUCATIONAL PURCHASE ORDERS ACCEPTED- APPLE II/ MAC&. IBM 

Full Size 6 Bay Tower Case 6 HH Bay SCSI Tower Case 

•200W PIS 
•6HHBays 
•LED's &Rst 
• Fits Fullsize bd. 
• No-tip stands. 

Great for Servers 
or BBS Use. Lots 

E\ I. DRI\1:- C.\Sf s 

•200WP/S 
•6HHBays 
•6 ID Selectors 
• No-tip stands. 

All bays Open Face for 
CD ROM, SyQuest, 

Optical, Etc. 

$49.00 
of room inside. No 

rails required. Fits any 
size motherboard. $19-$65.00 $99.00 

2 50 Pin Centrooics 
Connectors & 6 IOC 
50 Pin crnne=tors. 6 
SCSI ID Sele=tors. 

Power Supplies FI 01'1"\ & CD DRI\ f:S External Drive Enclosures • SCSI • CD ROM • Floppy • Computer Cases 
Mini Tower Power Supply. 145 New 360K 5.25"' HH Drive . ..$10.00 External Floppy Drive Case 1 FH/2HH .... $19.00 FH Close Face SCSI Case &: P /S for 1 Full 

Used 1.2 Meg 5.25" HH _ .... .$15.00 SCSI Case: Uses Apple 19 Pin floppy port for Height 5.25" drive or two HH drives ........ $65.00 Watts. Refurbished .............. $20.00 
New ................................... .... $29.00 
XT Power Supply. 135W ... $15.00 
XT Power Supply 150W .... $19.00 
IBM XT 65Watt PIS ............. $5.00 

NEW 1.2 Meg 5.25" HH .... ..$25.00 power. Quantum EPS type drive only!.. .... $19.00 
Used 720K 3.5"' Drive ...•••..••• .$10.00 Open Face HH SCSI Case. Use for a SyQuest, 
New 1.44M 3.5"' Drive ·--..$25.00 Bemouli, CD-ROM, etc ... .. .............. ............. $29.00 

External 40 Pin CD ROM Drive case &: P/S 
Includes cntrl'r for Mitsumi/Panasonic • ..$29.00 
Desktop XT I AT Case &: PS (150W). Reset &: 

AT Power Supply. 200W ... $29.00 
Compaq Prolinea SOW. Standard 
PC Connectors. +5/12 & -5/12 
Great for Small Projects! ..... $19.00 

CD ROM Drives "Lunch Box"' SCSI Case&: P /S 3.5" Only .. $35.00 
4x IDE Int. CD ROM Drive .$59.00 Closed Face HH SCSI Case for 5.25 /3.5" Drive. 
2x SCSI Int. CD ROM Drive$39.00 30 Watt P /5 .................................................. .. $29.00 

Turbo Switch, LED, 2 Exposed HH bays .. $29.00 
Desktop PC Case (No P/5) ··---···-·-··-··-$14.00 
Side by Side open face SCSI Case. For two 

1x SCSI Int CD ROM Drive$24.00 External MFM/RLL Case &: P /5 ................ $19.95 
CD ROMs, or 1 CD &: HD, or 2 3.5"' HD..$59.00 

Monitors 
Ol'!!n frame composite 9"'. B&W Mooita assembly. 
Bliildyourownmonitor 19.00 

9" B&:W Security Monilllll'. ''Box'' type with 75 .Q 
input $'19.00 

9" Com~ite "Box" type cabinet Green screen. Good 
fa: security monilllll'. .lilpllt for 75n (standard) <r 
Highim~e ...... -··-··-··-··-··-··-·-··-··-··-··-·-....$3S.OO 
Cdor~Mmtt~ir8>a:bnned: 
butc:anbeU!edir~..._~ Nlllllendq,asavideo 
mcrib:r. SanehM!~~8pcify.----¥6.00 
~MxniDJ $2900 

Monthly Specials 
Cases •CD ROM Drives • Accessories 

Cellular Modem & Fax w/FlipPhon 
e. Motorola CELLect. .......... . .... $79.0 0 

a tional Semiconduc tor WorkGroup 
Port 10 Base T Hub ..... ... . .... . . $69.00 
SCSI CD & 16 Bit Sound Card .$69.00 
Pals DOS/Windows (100% Micros 

FULL COLOR 
CCD Camera 

Uses include: 
Video Capture 

Cards, Mac 
A/VCards 
Monitoring 

Qlivetti 9'~ Refwb. 9'' Mono VGA 
w1th new tube mstalled. 
Mono VGA Monitor. 
Excellent for small places, 
where color is rot ri!edea. 
Makes a ~t PC6 ll!nni· 
nal. Use ffir word P.l'OCI!5&­
ing, acoounlinlt ana more! 
Standard VGA 640x480 
resolution. Wmdows looks 
really good! Excellent 
Sharp Picture. ~eiY 
Nice!-- .uo 

ode) compatible Trackball. $14.9 NTSC Output • 1/3 inch CCD 
FCC Class B • Fixed Focus 

x SCSI CD ROM Drive (GoldStar) .... $39. 330 x 491 Resolution • 75 n 
30 Watt PS/2Power Su pply, NEW $29.0 6VDC Operation .27 A 

SIMM Converter 4 30 Pin to 1 72 Pin.$14. Approx 4" high. Detachable- Base 

I 
286 System 

Quadrupler 430 Pin inonesocket$29.00 Great for C-U SeeMe I Internet 

~~~~r:~~~~!!!!!!!mr;~~~r.i~::i~~uls~erl! ;ioFiUfL~L MOTION COLOR 
Alltech Electronics Co Refurbished 

' 
Phone Orders 3 Sou~hern California Locations! 8MHz •1.2or1.44 

World W1~e Web http:/ /www.allelec.com Flo • 1024 KRam 
1300 E. Edtnger. Santa Ana - 714/543-5011 PPY . 

elec.com 2018 W. Lomita BLVD. Lomita- 310/539-2260 MonoMorutor 
1-F-a-x-: ----1.~-----61_9_1_7_2_4_-8_8_0-11401 El Camino Real. Oceanside- 619/721-0093 Keyboard 
School & Government POs Accepted We buy surplus & unwanted computer inventory $ 9 9 Q Q 
Phone Order Hours 9AM- 5-.30PM Mon- Fri as well as scrap electronics related inventory. • 

Motorola Cellular 
Brick Phone Cig. Adapter. Inside 
is outlined for upper cnctor.$9.95 
Flip Phone Cig . Adapter 
Replaces the battery, does not 
plug into the bottom Jack ..... $9.95 
Flip-Less Fone leather case .. $9.95 
Wtreless Window clip Antenna. 
Saves valuable battery time .. $19.00 

Accessories 

Modem Madness! 
Internal2400 (Pq .......... ....... . $9.95 
Internal 2400 w /NMP1-5 ... $12.95 
Internal 9600 v.32/v.42bis .. $19.95 
Ext. 1200 Blue Motorola UDS .$12.95 
Ext. 2400 96/48 Fax (PC) .... $15.00 
Ext. 14.4K & Fax ...... ...... .... ... $69.00 
Motorola CELLect 14.4 ...... . $79.00 

2 Meg VRAM • MPEG Softw a r e• 
NEW • 64 Bit Video • Windows TV 
Tuner • Video Capture • Accelerator 
.Mire 20TD Live!. ................. $189.00 

EPROMs 
MICROCO'\TROllER~ 

2716 or 2732 ..... .................... 75¢ 
2764/ 27128/27256 .............. $1 .50 
27512, 271000, 8748 ............. $2.00 
8749 ... ................. ... .............. .. $6.00 
8751 ..................... ..... ... .......... $9.00 

CHIPS & ROMs 
Intel 486 SX -25 .••...•••.•..•.•..•. -.$14.95 
Intel 486 DX/2 -S0 ..•.......•...••.•• .$25.00 
AMD 486sX/2-66 ..................... .$14.00 
80287-8 ........... - ......................... .$19.00 
80387DX-33 ........................ ....... $19.00 
82450 ........... $2.~~ .. .... .. ...... $1.00 

Shortlead 41256 -10 .60t -08 .75t 
41024-10 (1 Meg x 1) or 44256 
-12 .. $2.50 -10 ... $3.00 -80/-70.$3.50 
256x8 -15 SIMM .. .$3.00 /-12. . .$4.95 
256x9 SIP ·12. ............................ $5.95 
256x9 SIMM -80 ••••••...••••••••.•••• .$10.00 
1 Meg x 9 -10 SIMM .............. .$10.00 

Hooks to your parallel port and 1Megx9-80SIMM .............. .$14.00 
allows your printer to s till be u sed! 1 Meg x 8 -10 SIMM ................. $8.00 
Complete kit w ith SCSI Ada pter, 1 Meg x 8-80 SIMM ·········- ···.$12.00 

F & D t M .J Software. Ready to go. Just plug it in Batteries a. a a ouem s d th . tall I .$125 00 1/2 AA size, 3.6V lithium ......... $6.95 

PC Cards & Accessories 
9 Pin Serial Mouse ·-··-···-·-············-·--···········.$9.00 
MicroSoft InPort Bus Mouse Card -·················.$9.00 
30 to 72 Pin SIMM Converter (4 30 to 1 72) .... $14.95 
Sony 256K Pipeline Cache, 80pin standard .. $14.95 
IBM Aptiva 8 Way }oystick ............... ·- ·-·--·······.$9.95 
CGA/EGA Video Card ....................................... $19.00 
EGA Video Card--····-···-····················--··········$14.95 
AT MFM HD Only Controller ... _ ...................... .$9.95 
AT 2 Meg Mem. Exp Card w/2 Meg ··--·····-···$19.00 
RAM Sack III AT/386 up to 8 Meg card (OK) .$19.95 
5 Pinkybd to PS/2 adapter (Specify direction) .... $2.95 
8 Bit VGA Card ... ·-··········-·-···-·-···-··-·-····-···$17.00 
AT Floppy, Serial &: Par Controller ............. ........ $9.95 
Super 1/0 IDE, Floppy, 2 Serial, 1 Parallel .. .... $14.95 
ATMFM HD &: Floppy Ctrl... ............................ $14.95 
AT IDE HD Controller ....... ................. .................. $4.95 
Mono/Parallel Port ................................................ $9.95 
Full Length CGA w /RCA out ............................ $14.95 
32 Bit Mem Exp. (9 Meg/ OK) Silicon Valley .... $20.00 
101 XT/ATKeyboard ............... ......... .................. $29.00 
101 AT Keyboard (NEW) ................................... $14.95 
Slot Expanders (3,4 or 5 Slot, for slim type PC cases) 
Installs in single slot and rises verticaly .......... ... $9.95 
XTMotherboard ............ ..................... .. .... .... ........ $14.95 
AT Motherboard w/1024K ........................ .. ....... $29.95 !:-:-:.-...,..,....,........,...........,.~~-..,..,...,-.,..,.......,......,....,,........,~ ..__an_run __ e_m_s __ er_. _ ... _ .. _ ... _ ... _ ... _ .. __ . ___, AT type "plug in" 3.6V or 6V .. $6.95 

CA Raidmb pleooeodd 7.25%Soleo ..._. MOilawa\ oiUpplns" "'"'-dlin3clwJa t6.!0. • w....,oy: U...!~ poclu<bhwe o90day....,...ty • AU.Rotumun .. tlw .. •RMAI, aollbeloro ~-., .._ • No ---bw-.!lolpPic "llondllns c~wpo .. non-nluncWllo • 
lO!f.Ra~d\orv. apples toprodu<b ~In"""'" !oc~ prd>lems. Sdlool• Univenity l'uldla. on..oa:eptod. ohnm AOC mly. • Priceo 10\d ovoiW>Ilty~.,dlmpotonytbewitllout"'l'notflicotion - .. -
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...... or years, science 
fiction movies have 
frequently por­
t rayed the future 
home or space sta­
tion as one being 
centrally controlled 
by an intelligent 

master computer. This so-called "cen­
tral brain" analyzed various input 
stimuli (time of day, movement, 
sound, user input, etc.) and, in turn, 
maintained/influenced the humanoid 
environment. 

With the eruption of the personal 
computer era, and a little help from a 
not-so-new remote transmission 
scheme, this concept has not only 
shifted from science fiction to reality, 
but has become affordable to even 
the most modest budgets. You can 
now create your own program on 
your PC to control all your household 
current devices! 

Beginning in 1978, home 
automation products began hitting 
the market which used common 
household AC power hnes as a medi­
um for the transmission of data need­
ed for the remote operation of lamps, 
appliances, or any other device 

plugged into an AC outlet -
called Power Line Carrier trans­
mission (PLC). 

The PLC technology was 
developed by a group of engi­
neers working for Pico 
Electronics Ltd., a subsidiary 
of X-1 0 Ltd. , and was later 
known as just X-1 0 . 

The X-1 0 code format was 
originally introduced with the 
line of home automation prod-

. ucts sold by Sears and Radio 
Shack. Today, it is the most 
widely used protocol and can 
also be seen in home automa-

by Terry Weeder Home 
Automation 

Controller 
tion products offered by Fr=============:==;;;;;;;;;;;;;;;;;;=:==;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;=:;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;'ffi 
many private labels such 
as Stanley, Heath/ Zenith, 
Nutone, Leviton, A .C.T., 
etc. 

The X-1 0 product 
line consists of various 
modules which plug into 
or replace an AC wall 
outlet. The device shown 
in Photo 1 is a typical 
lamp dimmer module 
which can be used to 
turn on/off/dim an 
incandescent lamp 

House Codes Key Codes 

plugged into its two-prong 
receptacle located at the 
bottom of the device. A 
wireless transmitter / receiv­
er pair is shown in Photo 2. 
The receiver (right) plugs 
into an electrical outlet, 
and sends X-1 0 signals in 
response to commands 
received from the battery­
powered RF transmitter 
(left) . 

Interface module (Photo 3) to an RS-
232 serial port on your computer. 
Any X-1 0 signals transmitted over the 
AC power line are decoded, converted 
to ASCII character pairs, then sent to 
the PC. Your computer can, in turn, 
transmit X-1 0 signals simply by 
dumping a string of ASCII character 
pairs representing the X-1 0 com­
mands to the HAC (Home 
Automation Controller) . The HAC 
handles all the timing-critical aspects 
of the transmission including the 
sensing of noise or a collision with 
another X-1 0 signal at the time of 
transmission; automatically re-trans­
mitting the last command if one of 
the former is detected. 

hour before you get home. When on 
vacation, your computer can be pro­
grammed to turn on and off various 
lights throughout the house at differ­
ent time intervals simulating actual 
living conditions. 

Title ASCII Code Title ASCII Code 

A A 0110 1 1 01100 

B B 1110 2 2 11100 

c c 0010 3 3 00100 

D D 1010 4 4 10100 

E E 0001 5 5 00010 

F F 1001 6 6 10010 

G G 0101 7 7 01010 

H H 1101 8 8 11010 

I I 0111 9 9 01110 

J J 1111 10 A 11110 

K K 0011 11 B 00110 

L L 1011 12 c 10110 

M M 0000 13 D 00000 

N N 1000 14 E 10000 

0 0 0100 15 F 01000 
p p 1100 16 G 11000 

All Units Off H 00001 

All Lights On I 00011 

On J 00101 

[3] Off K 00111 

Dim L 01001 

Bright M 01011 

A ll Lights Off N 01101 

Extended Code 0 0111 1 

Hai l Request p 10001 

Hai l Acknowledge Q 10011 

Pre-Set Dim R 10101 

Pre-Set Dim s 10111 

Extended Data T 11001 

Status=on u 11011 

Status=off v 11101 

Status Request w 11111 

Figure 3 - List of X-1 0 codes and the ASCII char­
acter used by the PC and HAC to represent 
them. 

Home Automation 
Controller 

The Home Automation 
Controller as described in 
this text is your PC's link to 
this X-1 0 world. It connects 
a TW523 Power Line 

With the HAC, you are able to cre­
ate your own custom program to 
interact with your home automation 

- 5.56ms 

- 8.33ms 

Figure 1- The X-10 b ur<;ts are transmit­
ted three times during a half cycle of 
the AC power line to co incide with the 
zero crossing points of all three phases 
in a three-phase distribution system. 

system. Have your com­
puter turn on/off your 
sprinklers at certain times 
of the day. Dim lamps in 
the evening and turn on 
the porch light. Verify that 
all indoor lights are turned 
off at a specific hour of 
the night, and in the 
morning, turn off the 
porch light, start the cof­
fee maker, and wake you 
up with the sound of 
music from your stereo. 
Your PC could also set 
back the thermostat dur­
ing the day when you 're 
at work, then reset it an 

Because your PC can also hear X-
1 0 signals, your program can be set 
up to react to commands sent to it 
from any X-1 0 transmitter. Hence, 
pressing one button on a transmitter 
can cause a series of events to be ini­
tiated by the PC. For example: In the 
morning, pressing button # 1 on the 
transmitter beside your bed will turn 
on the bedroom, bathroom, and 
kitchen lights, turn off the porch 
lights, start the coffee maker, and 
turn on the radio. Hit button #2 as 
you walk out the door to turn off all 
lights and set the thermostat back. 

An additional button could be set 
up to tell your computer to run the 
sprinklers for an hour that day. When 
returning home after work, pressing 
button #3 on your remote transmitter 
in your car will turn on the garage and 
porch lights, and any other lights in 
your home you wish to be on when 
you walk in the door. In the evening, 
pressing button #4 will turn off the 
kitchen and dining room lights, turn 
on the living room lights, dim to 50%, 
and turn on the T V. 

The X-1 0 Protocol 

X-1 0 signals are transmitted over 
· the AC power line by superimposing a 

rr,;;;;~--,;~);;;;;;;==============================================================================~ series of one millisecond 

Start Code 
'1110' 

House Code 'A' 
'0110' 

Key Code "2' 
'11100' 

bursts of a 120 KHz carrier 
onto the 60 Hz power line 
in sync with its zero cross-

Figure 2 · Each X-1 0 bit is 
transmitted ln both true 
and compliment form on 
alternate half cycles, with 
the exception of the Start 
Code. 
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ing. A presence of a burst represents a 
logic 1 and an absence of a burst rep­
resents a logic 0. To reduce the possi­
bility of interference caused by noise 
generated by large loads on the AC 
line, the 120 KHz bursts are transmit­
ted as close as possible to the zero 
crossing point of the 60Hz AC, where 
line current (thus noise) is at its mini­
mum. Though each X-1 0 receiver lis­
tens for a burst only at this zero cross­
ing point, in actuality, the burst is 
transmitted three times during each 
AC half cycle to coincide with the zero 
crossing points of all three phases in a 
three-phase distribution system, as 
shown in Figure 1. 

A complete X-10 command 
requires 11 cycles of the 60 Hz power 
line. The first two cycles contain a 
Start Code. The next four cycles con­
tain the House Code and the last five 
cycles contain either a Number Code 
(1 through 16) or a Function Code 
(on, off, etc.). Each X-10 command is 
always transmitted twice sequentially, 
with at least three power line cycles 
separating distinct commands. Bright 
and Dim functions consist of a contin­
uous string of commands transmitted 
with no gaps. With exception to the 
Start Code, each bit is transmitted in 
both true and compliment form on 
alternate half cycles of the power line, 
as shown in Figure 2, and is used for 
error checking. 

Circuit Theory 

The Home Automation Controller 
connects directly to a TW523 Power 
Une Interface module which is manu­
factured by X-1 0 Ltd. This module 
plugs directly into an AC outlet and 
provides the source for generating and 
sensing the 120 KHz bursts on the 
power line. The TW523 incorporates 
opto-isolated inputs and outputs for 
the zero crossing detect, X-1 0 received 
data and X-1 0 transmit data, which 
completely isolates the HAC from the 
AC power line. 

Refer to the schematic diagram 
shown in Figure 7. The heart of the cir­
cuit is IC1 (part no. PIC16C54), an 
eight-bit CMOS microcontroller manu­
factured by Microchip. IC1 's firmware 
- explained in detail later - is pro­
grammed to handle all the timing criti­
cal operations of transmitting the X-1 0 
commands as explained earlier. Bit 4 
of port-B is used to monitor the zero 
crossing detect output of the TW523 
and lets the microcontroller determine 
the exact times to transmit and listen 
for the X-1 0 bursts which are repre­
sented by logic levels sent and 
received on bits 2 and 3 of port-B. 

Bit 1 of port-B is used to receive 
data from the TD (Transmit Data) pin 
on the RS-232 serial port of a comput­
er. The voltage levels used for serial 
communications on an RS-232 port 
are +3V to +25V for a logic 0, and -3V 
to -25V for a logic 1. Most RS-232 
devices use + 12V and -12V, re-

Home Automation Controller 

spectively. 
The current limiting resistor (R3) 

and the internal protection diode asso­
ciated with each 1/0 pin on the micro­
controller convert this voltage to TTL 
levels at the input of port-B, pin 1. Bit 
0 of port-B is used to send data to the 
serial port. 

after verifying a valid Start Code, 
receives the four-digit House Code and 
five-digit Key Code (number/function) 
from the TW523 in the X-1 0 code for­
mat shown in Figure 3. IC 1 converts 
the House and Key Codes to a pair of 
ASCII characters as depicted in Figure 
3, then sends it to the RS-232 serial 
port preceded by an "X" - used to 
identify the string as an X-1 0 com­
mand, and followed by a carriage 
return. This four-character string is 
stored in the PC's internal RS-232 
buffer ready for input into a program 
such as QuickBASIC with a "LINE 
INPUT #" command. 

25-PIN 

SG TO RD DTR DSR DCD RTS CTS 
7 2 3 ~ 6 8 4 5 

@OO(j?9~U 

~ 9-PIN 

SG TD RD DTR DSR DCD RTS CTS 
5 3 2 4 6 7 8 

A logic 1 is generated by placing 
bit 0 at a high level which turns off Q1, 
thus allowing the -12V from the TD pin 
to be applied to the RD (Receive Data) 
pin through R2. Bit 0 is sent low to pro­
duce a logic 0 which turns on Q1 , 
pulling the RD pin to +5V. Because the 
TD pin of an RS-232 port is normally 
at a marking level (-12V), it is possible 
to "steal" from it the negative voltage 
needed for communications at RS-232 
levels and a separate supply is not 
required. Power for the circuit is taken 
from the DTR (Data Terminal Ready) 
pin of the serial port, regulated by D 1 
and filtered by C 1. 

When a start bit is detected on the Figure 4 · Hook-up diagram for both a 
RS-232's TD pin, the microcontroller 
fetches the first character from the ser­

9-pin and 25-pin RS-232 serial connec­
tor. Include thejumpers as shown. 

IC2 (part no. 93LC46) is a 1 K ser­
ial EEPROM (Electrically Erasable 
Programmable Read Only Memory) 
manufactured by Microchip. The 
93LC46 uses a four-wire interface 
which is connected to port-A of IC 1. Of 
the four wires, there is a CHIP SELECT, 
CLOCK, DATA IN, and DATA OUT. 
The microcontroller (IC1) communi­
cates with the 93LC46 by placing a 
high on the CHIP SELECT pin. Data is 
then transferred serially to and from 
the 93LC46 on the positive transition 
of the clock pin. Each READ or WRITE 
function is preceded by a start bit, an 
opcode - identifying the function to 
be performed (read, write, etc.) -
then a seven-bit address, followed by 
the eight bits of data which is being 
written to, or read from, that address. 

Because the speed at which data 
is received from the PC ( 1200 baud) 
is much faster than that which can be 

CLS 

ial port of the PC and 
checks to see if it is an 
"X." If not, all subse­
quent characters re­
ceived from the serial 
port are ignored, allow­
ing the PC to communi­
cate with other projects 
connected to the same 
serial port. If the X-1 0 
header character (X) is 
detected, IC1 branches 
to a routine which fetch­
es each character, con­
verts it to its X-1 0 code, 
then stores it in the EE­
PROM (IC2), repeating 
until receiving a carriage 
return. 

After the reception 

Figure 5 · Simple 
QuickBASIC program 
which will display any X-
1 0 command which is 
transmitted o"er the AC 
power line. Press "X" on 
the keyboard to transmit 
an X-1 0 command, or 
"Esc" to exit program. 

CLS 
OPEN "COM1 :1200,N,8, 1" FOR RANDOM AS #1 
ON COM(1) GOSUB RECEIVE 
COM(1) ON 

DO 
KEY$ = INKEY$ 
IF UCASE$(KEY$) = "X" THEN 

INPUT "Enter X10 code", X10$ 
GOSUB TRANSMIT 

END IF 
LOOP UNTIL KEY$ = CHR$(27) 
CLOSE #1 
END 

RECEIVE: 
COM(1) OFF 
IF INPUT$(1, #1) = "X" THEN 

LINE INPUT #1, X tO$ 
PRINTX10$ 

ELSE LINE INPUT #1: DISCARD$ 
END IF 
CQM(1) ON 
RETURN 

TRANSMIT: 
COM(1) OFF 
X10$ ="X"+ X10$ 
PRINT #1, X1 0$ 
LINE INPUT #1, DISCARD$ 
CQM(1) ON 
RETURN 

sent to the TW523, IC2 is 
used as a 128-character buffer 
to hold data received from the 
serial port until it has a 
chance to be transmitted as 
an X-1 0 code. 

OPEN "COM1:1200,N,8,1" FOR RANDOM AS #1 
ON COM(1) GOSUB RECEIVE 

The PIC Firmware 

A PIC16C54 microcon­
troller which has been pre­
programmed with the Home 
Automation Controller 
firmware can be purchased 
from the supplier mentioned 
in the parts list. 

After power-up, the micro­
controller (I C 1) constantly 
monitors both the TD pin on 
the serial port looking for a 
start bit, and the zero crossing 
output (pin 1) of the TW523. 
Each time the zero crossing is 
detected, IC1 waits 600 uS 
then checks for an indication 
of an X-1 0 burst from the 
TW523 - pin 3 driven low. 

If a burst is detected, IC1 
branches to a routine which, 

COM(1) ON 

DO 
IF TIME$ = "09:00:00" THEN X1 0$ = "A 1 AK": GOSUB TRANSMIT 
IF TIME$= "10:30:00" THEN X10$ = "A1AJ": GOSUB TRANSMIT 
'other IF THEN statement 
'other IF THEN statement 
'etc. 

LOOP UNTIL INKEY$ = CHR$(27) ' 
CLOSE #1 . 
END 

RECEIVE: 
COM(1) OFF 
IF INPUT$( 1, #1) = "X" THEN 

UNE INPUT #1, X10$ ... 
IF X10$ = "B1"THEcN X10$ ::il!ll\1AJA2AJALALALALALALALAL": GOTOTflANSMit,f 
IF X10$ = "82" THEN X10$$1'A1AKA2AK": GOTO TRANSMIT .. ' 
'other IF THEN statement 
'other IF THEN statement 
'etc. 

ELSE LINE INPUT #1, DISCAFiO$ 
END IF 
COM(1) ON 
RETURN 

TRANSMIT: 
COM(1) OFF 
X10$ ="X"+ X10$ 
PRINT #1, X10$ 
LINE INPUT #1, DISCARD$ 
COM(1) ON 

Figure 6 ·Example of a QulckBASIC pro­
gram which wUl transmit X·1 0 commands 
in response to datejtlme or upon recep­
tion of an X-1 0 command from another 
transmitter. 

Home Automation Controller RETURN 
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of a carriage return from the PC's ser­
ial port, each X-1 0 code which was 
stored in 1C2 is sent to the TW523 for 
transmission as an X-1 0 command in 
the same order as received. Because 
each X-1 0 bit is sent in both true and 
compliment form on alternate half 
cycles, each full cycle of the AC 

R1 
188 

Home Automation Controller 

power line will always contain an X-1 0 
burst and an absence of a burst - the 
order depicting the actual logic. 

During the X-1 0 transmission 
procedure, at each half cycle, lC 1 
either sends a burst by placing a high 
on the X-10 transmit input (pin 4) of 
the TW523, or listens to verify an 

C3 f ~~!FT 1SpFr 
R84 
R83 
R82 

absence of a burst on the X-1 0 
receive output (pin 3). If an unex­
pected X-1 0 burst is detected, it can 
be assumed that there is either noise 
on the line, or another X-1 0 transmit­
ter is currently sending a command. 
A flag is set in lC 1 's status register if 
this occurs - indicating a collision 

IC2 
93LC4& 

R6 
188 

R7 
18X 

RB 
18X 

Zero Kin9 

co .... on 

+ x-ae Roc 

M-18 Tr•n 
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Figure 7- Schematic diagram of the Home Automation Controller. The mlcrocontroller (ICl) handles all the timing criti­
cal aspects of X-1 0 transmissions and RS-232 communications. 

Pa•·l:s List 
detection, and IC1 re­
transmits the X-1 0 com­
mand upon completion of 
the current transmission. 

Resistors 
(All are 1/4-watt, 10% units) 
Rl, R6 • 100 ohm 
R2, R7, R8 • 10,000 ohm 
R3, R4, R5- 47,000 ohm 

Capacitors 
Cl • 47 uF, 35-WVDC, electrolytic 
C2, C5 - 0.1 uF, Mylar 
C3, C4- 15 pF, ceramic disc 

Semiconductors 
IC1 - PlC16C54-XT /P (Pre-programmed) 
8-bit microcontroller (Microchip) 
IC2 - 93LC46 serial EEPROM (Microchip) 
Ql - 2N4403, general-purpose PNP silicon 
transistor 
D1 - 1N750A, 4.7-volt zener diode 

Other components 
XTALt - 4 MHz crystal 

Miscellaneous: TW523 Power Une 
Interface module, X-1 0 
Receiver/Transmitter modules, enclosure, 
PC board, lC sockets, telephone cord with 
modular plug, R&232 connector & cable, 
solder, hardware, etc. 

The following items are available from 
Weeder Technologies, P.O. Box 421, 
Batavia, OH 45103. 513-752-0279. 

• Double-sided etched and drilled PC 
board (WTHAC-B), $9.50 

• All board mounting components 
including pre-programmed PIC 16C54 
(WTHAC-C), S29.00 

• A pre-programmed PIC 16C54 only 
(PIC-HAC), $21.50 

• Power Une Interface module (TW523), 
$29.50 

All orders must include an addition­
al $4.00 for shipping and handling. 
Ohio residents add 6% sales tax. 

Construction 

Thanks to the simplic­
ity of the circuit due to the 
use of a microcontroller, 
all components fit easily 
on a double-sided PC 
board measuring under 
2.5" square. The artwork 
is provided here for those 
who wish to etch and drill 
their own PC boards, or a 
pre-fabricated one can be 
purchased from the sup­
plier mentioned in the 
parts list. 

Refer to the parts place­
ment diagram shown in 
Figure 8, identify the com­
ponent side of the PC 
board which is marked, 
and begin by soldering in 

Home Automation Controller 

the two IC sockets. Next, solder in all 
resistors and capacitors paying atten­
tion to the orientation of the polarized 
capacitor C 1. The zener diode (D 1) 
should be mounted with its band posi­
tioned as shown in the diagram. 
Finish by soldering in the transistor 
(Ql) and the crystal (XTALl). Note, 
leave a small gap between the bottom 
of the crystal and the PC board to 
avoid the chance of its metal case 
shorting the two pads together. 

Obtain a piece of four-conductor 
telephone modular cord (available 
from Radio Shack), cut off one of the 
connectors, and strip and tin the wire 
ends. Align the modular plug with the 
socket of the TW523 as if plugging 
in, and determine the color order with 
respect to the numbers 1 through 4 
shown on the case of the TW523. 

Match this order with the corre­
sponding numbers shown on the 
parts placement diagram and solder 
the wires to the PC board. Use anoth­
er piece of four-conductor telephone 
cord to run between the PC board and 
the RS-232 connector. 

Figure 4 shows the hook-up dia­
gram for both a 9-pin and 25-pin con­
nector. Match the "DTR," "RD," "TD," 
and "SG" connections on the board 
with their corresponding pins on the 
connector, as shown in the diagram. 
Solder a jumper wire on the RS-232 
connector between pins "RTS" and 
"CTS," and between "DTR," "DSR," 
and "DCD" as shown. 

After all components and wires 
have been soldered, closely examine 
both sides of the PC board for solder 
bridges and/or cold solder joints, and 
re-solder if necessary. Carefully plug 
IC1 and IC2 into their sockets using 
the orientation as shown in the parts 
placement diagram. Mount the board 
in a plastic enclosure and cut two 
notches in the seam of box for the 
cords to exit. Tie a knot in each cord 
for strain relief, then assemble the two 
halves of the box. 

Operation 

Use the simple program written 
in QuickBASIC and shown in Figure 5 
to test out the circuit. Plug the Home 
Automation Controller into the 
TW523 and the RS-232 serial port, 
and plug the TW523 into an AC wall 
outlet. Start the program, then hit "X" 
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Figure 8 · Use this parts placement diagram when assembling the PC board. 

HOME AUTOMATION CONTROLLER 
TOPSIDE 

SCALE=2:1 

on the computer keyboard. A prompt 
will appear on the screen asking for 
an X-10 command. Type in "A1" or 
another valid House Code (Key Code 
pair as shown in Figure 3), hit enter, 
and verify that the LED on the 
TW523 flashes. If not, closely exam­
ine the two cables and their connec­
tions for errors. 

Use an X-1 0 transmitter with the 
House Code set to "A" and hit the 
"on" button for #1. The LED on the 
TW523 will flash twice and the char-

acters "A1" then "AJ" will appear on 
the computer screen. Now hit the 
"off" button for #1. The characters 
"A 1" then "AK" will appear. 

An X-1 0 function usually consists 
of two distinct commands. The com­
mand "A 1" is the House Code "A," fol­
lowed by the Number Code "1" which 
addresses the receiver, while the com­
mand "AJ" is the House Code "A" fol· 
lowed by the Function Code "J," 
which causes that receiver to turn on. 

Experiment by pressing different 

buttons on the X-1 0 transmitter and 
comparing the characters which 
appear on the computer screen with 
the House/Key Code equivalent 
shown in Figure 3. At any time, you 
may press "X", then enter a similar X-
1 0 command to be sent by the com­
puter. Multiple commands can be 
contained in the same string (up to 
128 characters). For example, the 
string: "A 1 AJ A2AK A3AJ 
ALALALALALALALAL" will turn on 
# I, turn off #2, turn on #3, and dim to 
50%. Note the spaces and quotation 
marks are inserted for clarity only, 
and should be omitted in the actual 
string. If you try to enter an invalid X­
I 0 command, or if there is one or 
more invalid characters in your string 
- such as a non-capital letter - the 
HAC will automatically ignore the 
whole string. To exit the program, 
simply hit the "ESC" key. 

Creating 
Your Own Program 

The Home Automation Controller 
communicates at 1200 baud, no par­
ity, 8 data bits, and 1 stop bit. Your 
program should contain the line 

by a carriage return. 
Two important notes here: 

Because of the structure of the Rs-
232 interface used by the HAC, all 
characters that are sent to the HAC 
are also echoed back to the PC. 
Therefore, your program must use 
the COM(1) OFF statement prior to 
using the PRINT # 1, and then a LINE 
INPUT #1 statement to dump all 
echoed characters in the com buffer 
before issuing a COM( 1) ON state­
ment. Also, always use the COM(l) 
OFF statement at the _beginning of 
your subroutine branched to by the 
ON COM GOSUB statement, then a 
COM( 1) ON statement at the end 
after all ' characters have been 
received. Failure to turn off event trap­
ping as mentioned above will cause 
communication errors between the 
PC and HAC. 

Figure 6 shows a program which 
can be used to send X-1 0 commands 
in response to time/date or reception 
of another X-1 0 command. In the 
example, an X-1 0 receiver which is 
set to the address of "A 1" will be 
turned on every day at 9:00 am, then 
turned off at 10:30 am. Pressing but­
ton # 1 on an X-1 0 transmitter set to 

fWTHAC • Copyright© 1995 O -, 
WEEDER 00 

Technologies • 

• • - - - - • e - - 0 -
0 

• 
_j 

HOME AUTOMATION CONTROLLER 
BOTTOM SIDE 

SCALE=2:1 

OPEN "COM1:1200,N,8,1" FOR 
RANDOM AS #1, or similar. Also, the 
ON COM GOSUB statement should 
be used as shown in the sample pro­
grams to handle branching to a sub­
routine when an X-1 0 command is 
received. All X-10 commands sent by 
the HAC to the serial port are preced­
ed by an "X" - identifying the string 
as an X-1 0 command, and ending 
with a carriage return. All X-1 0 strings 
sent by the PC to the HAC must also 
be preceded by an "X" and followed 

House Code "B" will turn on Al and 
A2, then dim A2 to 50%. Pressing #2 
on the transmitter will turn off both 
A 1 and A2. You can add as many IF 
THEN statements in this format as 
you want. 

With the dropping prices of used 
computers, it is not unheard of to be 
able to pick up an old XT for under 
$100.00, and with the Home 
Automation Controller, it can serve as 
the perfect "brain" for your home 
automation system. NV 

Home Automation Controller 
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Electronics Q & A Continued from P<t!Je 19 

can run Netscape. There are three requirements for Netscape Navigator: 

1. A direct connection to the Internet either via Ethernet, or a dial-up SUP or PPP account. 
2. TCP/ IP stack. 
3 . WINSOCK.DU. driver. 

You can get a direct connection to the Internet through a service provider in your area. Just 
make sure that you can get a SUP or a PPP account from the provider (on a dial-up account), too, 
because not all Internet providers offer this service. Once you have full Internet connectivity, 
Netscape loads the TCP liP stack, dialer, and WINSOCK.DU. file . These items are provided by 
the Internet server. The problem with America Online is that it doesn't ship with a 
WINSOCK.DU. driver. Fortunately, you can download the driver from America Online, or from 
our WEB site (http:/ / www.nutsvolts.com) under the name WINSOCK.DLL. Download this file to 
your Windows System directory (typically C:\WINDOWS\ SYSTEM), then quit and restart 
Windows. You 're now ready to go. To use Netscape, simply start AOL and establish an Internet 
connection. You can now load and run Netscape Navigator by clicking on its icon. 

Monitor Maintenance 

Q. I have a Goldstar VGA monitor, model 1425 Plus, which looks fine in the text mode. When 
switched into graphics mode, though, the colors "smear" horizontally across the full length of 

the screen. Any help and/ or schematics would be greatly appreciated. 
David Hanes, Loveland, CO 

A. I had an NEC 3D monitor with a similar problem. It was caused by a cable with a faulty sync 
wire. After hours of troubleshooting, I threw up my hands, bought a new video cable, and 

everything started working fine. However, as my 3D monitor aged, so did its mode switches and 
controls. A persistent problem was the horizontal size switch which sometimes sent the screen into 
a tailspin. I had to spray the controls and switches frequently with a tuner cleaner, like Radio 
Shack part number 64-3320, to keep it running. Color smearing problems are always caused by 
signal ringing which, in tum, is generally caused by dirty contacts. Whatever you do, DON'T be 
tempted to "polish" your contacts with a nail file or other abrasive. It will only remove the plating 
and aggravate the problem. Use the tuner cleaner or alcohol and a Q-Tip, instead. 

Seeking Capacitors 

Q. I am designing a circuit which can identify resistors, diodes, and capacitors mounted on an 
PC board edgecard with a cable. I can easily find the values of diodes and resistors, but for 

capacitance, I see no information. Please give me a suggestion. 
Fazil Rafi, Long Island City, NY 

A. It sounds like you're probing with a DC voltage when you should be using AC testing. Set 
l"'1your probe frequency to 1 KHz and you 'll find your capacitors. FoJ; more details on the tech­
nique, check out the http:/ / www.fluke.com WEB site. 

Pager In Purgatory 

Q. Do you know of a company that makes a pager which accepts an external antenna? I have 
a basement office in a fringe area, and I frequently miss important pages. My Motorola pager 

seems to work fine at ground level, but garbles or ignores messages when I'm in the basement. 
Kim White, Highland, IL 

A. I suggest you switch to a satellite service, which can find you no matter where in the world 
you are. The alternative is to make an antenna basket to hold your pager when you 're in the 

dungeon. Take a small plastic soap tray, the kind that sticks to the wall of a shower, and wrap it 
with several turns of #16 gauge insulated solid wire (the stuff you find in the electrical department 
of a hardware store). After you do the wrapping, bend the loose end of the wire straight up and 
extend it about 18 inches vertically. Attach the assembly to a nearby wall . When you place your 
pager in the soap tray, it will serve as a loosely-coupled antenna. 

Antique Phone Lines 

Q. I live in rural Virginia where phone lines are not of the same quality as in urban areas. Is it 
possible to build a device to balance or equalize the phone line to improve modem usage? 

Frank Pisciotta, via Internet 

A . Unfortunately, there's nothing you can do at your end to improve your phone service. If 
1"'\memory serves me, the problem is that you have a three-wire system that goes through a lot 
of "local" stations before two of the three wires reach a major carrier (the daughter of Ma Bell, 
under whatever name she goes by in your area). Therein lies the problem, because the lines are 
very noisy and the bandwidth is barely the 3 KHz required for voice quality, much less modem 
requirements. If you 're as far out as your query implies, you probably have cable TV or a satellite 
connection, right? If so, ask them about a modem hook-up. It's the new "in thing" for cable 
servers. 

Power FETs Drive Motor 

Q. Do you have any experience using MOSFETS in a H drive motor circuit? I am having diffi­
culty turning on the high-side FETs completely. I am using 4000 series CMOS at 15 VDC as 

the drive voltage and 24 VDC as the switched voltage. Any suggestions? 
Steve Jacob, via Internet 

A. Been there, done that. The problem is the upper FETS see the circuit as an emitter follower. 
Try referencing the upper FETS to VCC rather than ground, and the problem should disap­

pear. 

Why is this space blank? Because it's your space! Submit a 
reader's tip on any circuit design or computer topic, and I'll con­
sider it for publication. If I select your submission, you'll receive 
$25.00 and be credited for the idea. Time to get those beenies 
glowing. Have fun. - T J 

SOUTHERN 
ELECTRONICS 
954-723-0557 

WE WILL BEAT ANY PRICE ON 

STEALTH 
DESCRAMBLERS 

P80 & lOOOP 

CALL FOR YOUR PRICES!!! 
(MINIMUM ORDER 10 PC) 

CHECK OUT OUR PRICES ON 
BOSS I & II 

10 
$225 

20 50 
$210 $190 

LET US HELP YOU REDUCE YOUR 
INVENTORY COS1S. 

NO FL SALES 

Southern Electronics 
10097 Cleary Blvd., #285 

Plantation, FL 33324 
Write In 191 on Reader Service Card. 

ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401 
(612)332-2378 FAX (612)332-8481 30 DAY WARRANTY 
WE BUY TEST EQUIPMENT AND COMPONENTS. 
TEK 453 .SO MHZ OSCILLOSCOPE 
TEK 47S 200 MHZ OSCILLOSCOPE 
TEK 7633 IOOMHZ STORAGE 0-SCOPE FRAME 
TEK 7104 IGHZO-SCOPE 
(71041NCLUDES 7A29,7A29,7810.7BI5) 
TEK 7704A 2.SO MHZ 0-SCOPE FRAME 
TEK 46SB IOOMHZ 0-SCOPE 
FLUKE 37 3.5 DIG DMM 
BECKMAN PPS-100 30VDC 3.S AMP P-SUPPLY 
RACAL-DANA 1991 160MHZCOUNTERIEEE 
TEK 2235 IOOMHZ 0-SCOPE 
TEK465B IOOMHZO-SCOPE 
TEK 47SA 2.SOMHZ 0-SCOPE 
LEADER LBOSI6 IOOMHZ 0-SCOPE 
HP 141T/8SS38/8SS2B SPEC.ANLZ. 
GENRAD 16S7 RLC BRIDGE 
GENRAD 16S8 RLC BRIDGE 
TEK 7A26 200 MHZ DUAL TRACE PLUG IN 
TEK 7A24 400 MHZ DUAL TRACE PLUG IN 
TEK 7892 500 MHZ TIME BASE 
WAVETEK 175WAVEFORM GEN. 
FLUKE S40B TRANSFER STANDARD 
HP 3S81A WAVE ANALYZER 
GENRAD 1396B TONE BURST GEN. 
A VCOM PSA-3SA SPEC. ANALYZER 
PHILLIPS PM5SI9G PAL TV GENERATOR 
DRANETZ 626 DISlURBANCE ANALYZER 
FLUKE 8.S05A 6.5 DIG. DMM 
SYSTRON-DONNER HR60-8C 
NJE S-325 2500VDC-IOMA POWER SUPPLY 
P1T SIOOTELEPHONE SIMULATOR 
P1T 5000 MODEM TEST SET 

Write In 155 on Reader Service Card. 

$200.00 
$500.00 
$300.00 

$27.SO.OO 

$200.00 
S4.SO.OO 
$100.00 
$3.SO.OO 
$500.00 
$6.SO.OO 
S4.SO.OO 
$600.00 
$300.00 
$1500.00 
$7.SO.OO 
$900.00 
$15.00 
$200.00 
$125.00 
$300.00 
$1000.00 
$300.00 
$200.00 
$1000.00 
$1000.00 
$1500.00 
$2.SO.OO 
$300.00 
$300.00 
$500.00 
$500.00 

TEK 7844 400MHZ 0-SCOPE FRAME $400.00 
TEK 48S 3.SO MHZ OSCILLOSCOPE $600.00 
TEK 7623 IOOMHZ STORAGE 0-SCOPE FRAME $300.00 
TEK 7403 60 MHZ 0-SCOPE FRAME SI.SO.OO 
TEK 7603100MHZO-SCOPEFRAME SI.SO.OO 
A VEX SCOPE PROBE IOOMHZ XIIXIO NEW S3S.OO 
HP 8601 110M HZ SWEEP/SIGNAL GENERATOR $3.SO.OO 
FLUKE S20SA POWER AMPLIFIER $2500.00 
HP 8012A PULSE GENERATOR $400.00 
TEK JI61J6.S03 LIG!IT METER $300.00 
TEK2246100MHZ4CH. O-SCOPE $1500.00 
TEK DAS 9100 WIPROBES S7.SO.OO 
HP 16SIA LOGIC ANALYZER $1500.00 
HP 34S3A 3.S DIGIT MULTIMETER $100.00 
HP 141T/8S.S4818SS2B SPEC.ANLZ. $1500.00 
HP 8016A WORD GENERATOR $300.00 
TEK 7BS3 I 00 MHZ TIME BASE $75.00 
TEK 7880 400 MHZ TIME BASE $100.00 
TEK 7885 400 MHZ TIME BASE $125.00 
TEK 608 MONITOR $6.SO.OO 
WAVETEK 157PROG.WAVEFORM SYN. $300.00 
FLUKE 8010A DMM $100.00 
HP 5359A TIME SYNTHESIZER $1000.00 
SENCORE LC53 CAP-IND. METER $400.00 
BOONTON 9200 $400.00 
TEK 1020 PROGRAMABLE DIGITIZER $400.00 
TEK 5TI 01/177 CURVE TRACER $1500.00 
KRONE-Hrrn 3202 FILTER $300.00 
EMI SCR300-3 POWER SUPPLY $300.00 
HP432N478A POWER METER $300.00 
P1T SIS I IMPAIRMEI'ITS SIMULATOR $500.00 
HP 6286A 0-20VDC/IOAPOWER SUPPLY $500.00 
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CALL ADVANTI'CH LABTCX)L 629 EETOOLS SIMMAX 
689 ICE TECH MICROLV 795 CHROMA SIMM/SIP 
669 EETOOLS AlLMAX + 350 MOD-MCT-EMUPA/R 
429 EETOOLS PROMAX 279 MOD-MCT-EMUP/R 
439 EETOOLS MEGAMAX 49 EPROM 1 G TO 51 2K 
539 EETOOLS MEGAMAX4 79 EPROM 1 G TO 1 MEG 
429 XELTEK SUPERPRO II 99 EPROM 4G TO 1 MEG 
529 XELTEK SUPERPRO II P 199 EPROM 16G TO 1 MEG 
269 XELTEX SUPERPRO L 99 EPROM 1 G TO SMEG 
1 79 XELTEK ROMMASTER II 129 EPROM 4G TO SMEG 
4 79 MOD-MCT-EMUPA 250 EPROM SG TO SMEG 

Use your PC compatible desktop or laptop 
computer to debug serial communications 
problems with Serial, our test tool for serial 
communications. 
Serial works with the standard data rates and 
asynchronous serial formats commonly found 
in modem office and industrial environments. 
Suitable for development, service work, and 
end-user problem diagnosis. 
• Easy to Use • Custom font editor for 
• Menu and Windows EGANGA Screens 
• Highly Configurable • Saves Configurations 
• Contextual Help • Extensive Manual 
• Autobaud Detect • Block transmit ability 
• Time Stamping • CRC/LRC generation 
Serial, with manual ....... ........ ...... ............ ..... $99.95 
Cable for full duplex monitoring ............ ..... $49.95 

For Orders and Inquiries Call: 1-800-980-9806 

Allison Technology Corporation 
8343 Carvel, Houston, TX 77036 

FAX and BBS 1-713-777-4746 

VIEWSTAR & TV 86 
CABLE CONVERTERS 

VOLUME & 
NON-VOLUME CONTROL 

SALES/SERVICE 
VOICE 1-800-473-0506 

FAX 1-800-488-0525 

FOSS 
WAREHOUSE 

DISTRIBUTORS 
285 Schenck St. 

N. Tonawanda, NY 14120 

8742 

8748H 

8749H 27C512 ---
8751 27C256 256X9 

87C51 27C128 1MEG X9&3 
~llmm::, m:I· ; !13· 1x3s 

8752 27C64 2x 32 
28F020 8755 27C32 4X32 

AND MUCH MORE . .. 

WE BUY YOUR EXCESS 
MEMORY AND CIRCUIT BOARDS 

3.6 VDC .. .. 900 MA .. . .. 2.25 
12 VDC ... . 100 MA ..... 1.10 
12 VDC .... 500 MA . .. .. 1.75 
12 VDC .... 800 MA ..... 2.10 
14 VAC ... . 500 MA . . . . . 1.75 
16 VAC .... 1.25 A .... . 2.95 
Min 1 000/type • • Call for other types 

SIJUI•LIJS 'rlll\))JUtS 
PO Box 276, 

Alburg, Vt. 05440 
Tel: 514-739-9328 
Fax: 51 4-345-8303 

REGAL 
550 MHz CATV Converter 

~Model RR-92-3 
~sm I HR.C programmable 
~Automatic Fine Tuning 
•Parental Guidance Control (5 digit code) 
•Wireless Remote & Batteries 
•Favorite Channel Mem. & LCR 
•Small Footprint {6" x 4" x 2") 
~2 Year Warranty (also available in ch-2) 

CALL FOR PRICING 

1-800-757-8186 

DEAD ST1600s? 
We now sell rebuilt 

"Linear" style power supplies. 
For all ST1600 series 

ONLJ75~~RADE 
p..\..so ST4010s RAW 

ONLY
5125°0 

OTHERS 

CALL 1-800-322-9690 

Mobil 
Printer 

12VDC 
DateiModel 
APP-M20 5" X 2.75" X 9" 

Here it is! Brand new factory boxed, 
20 column mobile orinter. Rugged 
construction conforms to Mil STD 202E 
and 81 OC for shock, humidity and vibra­
tion. Extra tall character printing, paper 
advance and illuminated printout for 
easy night viewing. Quiet, non distract­
ing thermal printing. RS 232 serial 
input. Low 360 rnA standby/1.2 A 
printing power consumption. 

BCD Electro $29.99 
214.343.2170 3.50S&Hperorder 

.e~ lfu tk ~~to.~ 
tpUVl- eJeciluuuc ~ to.? 

RENT OUR LIST! 
0Nuts & Volts Magazine has its mailing list available for rent to qualified 

electronic firms. 
0The list is comprised of approximately 190,000 electronic enthusiasts in the 

computer, ham radio, and related fields. 
0Complete or partial rentals are available. 

FOR ORDERING OR MORE INFORMATION, PLEASE CONTACT: 

Response Media Products, Inc. 
2323 Perimeter Park Drive, Suite 200, Atlanta, Georgia 30341-1335 

(404) 451-LIST • FAX (404) 451-4929 

Maxon GMRS-210+3 
1 o ch. 2·5 watt portable Two-Way Radio. This Is 
the Ideal radio for React & GMRS repeater use. 

NOW Only 

$17895 

We stock all the Maxon accessories for this 
radio, plus Maxon and Yaesu base and mobile 
radios to 40 watts!! Best prices- Best acces­

sories - Best shipping rates!! 

NOW!! 
VIew our products on the INTERNET @ 

http://www.gmrs.com 
Order directly from the Internet or call : 

Midwest•s Largest Cable Brokers 1-SOD-573-2256 
Business Hours: 9 am to 5 pm Pacific (Mon.-Fri.) 

(We buy quantities of one to one thousand units) 

NATIONAL CABLE BROKERS 
(2'19) 935-4'128 

CGA Display 640 x 200 $29 
VGA Display Mono $49 
VGA Display ColorSingla Scan $125 
Monochrome Controller from $99 
Color LCD Controller $299 

"Design Assistance Available" 
Ph: (714) 448-9368 ·Fax: (714) 448-9316 

Email: http://www.flat-panel.com 

$ CASH FOR l.C.D.s $ Free Catalog !I 

Become A 

Nuts &Volts 
Distributor! 

For information, write or call: 

Nuts & Volts Magazine 
430 Princeland Ct., Corona, CA 91719 

(909) 371-8497 
FAX (909) 371-3052 

Gfii;,~~~QMMfi~V 
P.O. Box 36, Scotts Mills, OR 97375 

FAX: 503-873-2051 

SIMMax (MEMORY TESTER) $665 
All Max+ (Parallel Port Unive!Sal Programmer) $7 45 
MegaMax4G (Parallel Port 4-Gang Programmer) $545 
MegaMax $445 RornMax $159 RornMax4G $219 

Free-updates, Made in USA, 1 Yr. warranty 
EPROM Emulators, Erase<s, PLCC. SOIC, TSOP adapters availal>le 

tronic Engineering Tools (401) ~114 
544 Woddoi Drive 518. 6 ~AX (408) ~185 
s~. CA 94089 BBS (408) 734-8945 



CUT MANUFACTURING COSTS! 

Mexico City plant specializes in manu­
facturing and design of prototypes and 
medium size production runs. Reverse 
engineering, manufacture of spare 
parts for obsolete electronic equipment. 
PCBs, cabinets, chassis, brackets, and 
other metal parts. Custom silk screen 
printing. Send us your hand-drawn dia­
grams or blue prints, we will deliver a 
finished product tested and operational. 
You procure the parts or we do. Very 
low prices! We handle all import, export 
and ship to your door as any domestic 
company. 

USA Office: V&V Mach. & Equipment, Inc. 
Ph: (713) 397-8101, Fax: (713) 397-8220. 

Mexico Plant: Marketing Tech. 
Ph: 011 (525) 361-3351 , Fax: 011 (525) 361-5996. 

FREE 
SAMPLE COPY! 

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: $36.95 ($53.95 by 1st Class) 
6-Month Trial - $18.95. Foreign- Write. 
~ A.R.C., P.O. Box 802-G17 raiiiiiii.1 
~ Carlisle,MA01741 l!!!!!l!!!!l!! 
Call: 508-371-0512- Fax: 508-371-71 

Web:www 

Convert RS-232 to RS-485 
or TTL/CMOS for Only 549.00 
.---., .. 
4 ................ 
JMEGA-BPS.t.ll 
.. Juolf thoplex,., .. 32 ..... __ _.. 

IJIIk, •ido 31 J-por 
...--~ -...-.UII -COMMUNICATIONS CONVERTER 
• FULL SCHEMATIC AND DOCUMENTATION 
• FULL FAMILY OF MODULAR DESIGNS 
• Rs-485/RS-422 REMOTE 1/0 MODULE KITS 
• NETWORK SOFTWARE AND SOURCE CODE 
• AUTOMATIC DR RTS UNITS AVAILABLE 
• RJ-11/12 CONNECTORS OR TERMINAL STRIP 
• TURN YOUR PC INTO A DISTRIBUTED DATA 

ACQUISITION AND CONTROL SYSTEM 

11.1~. S)IITII 
(513) 874-4796 

<311 TYLERSVILLE RD • HAMILTON OHIO J5Q11 
FAX 1513 87..11236 

The Robot Explorerr"' newsletter is your 
guide to the world of intelligent mobile 
robots. Receive 8 issues 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 articles you 
need to keep up to date with the quickly 
evolving world of intelligent machines. 

issues for $14.95. 

Ponaonic 
VN-BP114 •1/3'1XDCamera VN-BP1!l2•1f.l"CCDCimanl 

-179~229 
Panuonic 
~124T .,....Lapse Recorder 

l~fJ 
Panasonic 

TR990C • 9'CCTVMon~or 

Q 
·Ooak»p-
• 700 Une RHOh.Jbon 
• Frmt Pane( eor.oll 
•RKk~·12fNAC 

Penasonic:Ht-Res -S28SI up 
Cofor -$479 up• Tme-t..pse 
Video Rec:order-S7~&up 

The low-cost solution for fast precise 
measuring/cutting of wire and tubing 

Model PMC-110 by Red Une 

Red Line Mfg. Co, Wire Processor Div. 
1935 Fernwood Trail Dr., St.Louis, MO 63031 

Speedmuter LV: E(E)PROM, Seriai,PROMs, BPROMs, NVRAMs. Rash, 
PAls, GAls, MACH, MAX, EPLDs, 8748/51, ell: .. REAL UI//3.'SWSV logic 

THE MOBILIZER™ 
SUPER EXTERNAL TEST ACTIVATOR 

Our ... External Solution To Internal Turn-On Modules! 
Activates All PV7-D • PBB7-D & CF-Series Cable Converters 

Features: 
"Hand Held 
" Battery Operated 

" Filter Included 
"STD/HRC 

" Excellent Instructions 
" Revitalizes Locked Boxes 
" Multi Channel Output " Plug "N" Play Operation " Restore Command 

" Multi-Mode 

PIONEER External Activators also In Stock 

MASTER COMPONENTS {800) 233-0570 

FULL SIZE TOGGLE SW. 112" Dla. Price 
llodt Cont. Rat. Lead 1 00-1000 
5125 IW12SV 6' w.. .77 .67 
5128 4N12SV Solder .57 .47 
5128 SA/12SV Solder .77 .ffl 
5127 11W12SV - 1.17 1.06 

()N.()fF.()N 5MSf:N Scnw 
MINIATURE TOGGLE SWITCHES 1/4" Dla. 

SI'ST 5 131 6N12SV Solder 
SI'DT 5132 61o112SV Solder 
SI'DT/ S129 61o112SV Solder 

II()M.{)ff.M()M 3M5fN Solder 
SPDT/ S134 6AI125V Sokier 

()N.()fF.()N 3M5fN Solder 
DPOT S133 61o112SV Solder .77 
DPOT/ S135 61o112SV Solder .91 

Ot«lfF.QN 3MSIJV Solder 
DPOT/ S130 61o112SV Solder 

II()M.{)ff.M()M 3MSIJV Solder ---for-Swl1chol2001$1.00 
SUB-MINIATURE TOGGLE SWITCHES 1/B" Dla. 

Solder 

27C040 27C1024 87C51 
27C400 28F010 8751 
27C4096 28F020 8755 
574000 28F040 68705 
574200 8749H 2564 
27C402 8748H 2516 

~jgg~ ~m •#·'Hii..J01·hi 
27C010 8744 8255 

l!,.,!l!',!!.sl!'!i"-!i..,.;t"'·'~"il MfdMI·I;M =~~1 
6264 1X1 SOJ-DIP ZIP 8219 
62256 1X4 SOJ-DIP ZIP 8202 
6116 4X1 SOJ ZIP 8253 
2016 256X4 SOJ·DIP ZIP 8284 

Many more palls in stock. Call us for all those hard-to-lind ICs and 
this month's special. Also memOI'j for all PCs & las8r printers. 

ELECTRONIC TEST 
Tektronix ................................. EXT 330 
Hewlett-Packard .................... EXT 331 
Other Manufacturers ............. EXT 332 

MEASURE & INSPECT .... EXT 333 
VIDEO PRODUCTS ............. EXT 370 
SCIENTIFIC & LAB ............ EXT 335 
LASERS .................................. EXT 340 
POWER SUPPLIES ........... EXT 334 

Micromast«1000+:EPR0Ms, EEPROMs, Serial PROMs, BPROMs, NVRAMs, 
Rash, PAls, GAls, EPLDs, MACH, MAX. MAPL, PSD, PIC, Z86, ST6, 68HC705, 
68HC711, 87Cxxx, 89Cxxx, COP e1c NO MODULES OR ADAPTERS FOR OIL 

ONo adapters or modules 
up lo 40 pin OIL • even for PIC, 
COP, Molorola, Signetics micros! 

COBWEB CORNER ............ EXT 380 
MFG 

COMPLETE INDEX ............ EXT 300 
Micromast« LV: Ullirnale universal progr;vmer with REAL 1.8v/3.3vl5v logic. $795 

3.3V and 5V devices $995 

Made by ICE Technology Inc 1 800 624 8949 (919 693 0678) 
FAX: 919 693 0681 24 hour FAXBACK: 919 6931509 

web: http://www.lcetech.com 
P 0 Box 1438, Henderson NC27536 

• RS-232 Interface 
• 28 lines digital i/O 
• Eight analog inputs 
• PWMoutput 
• Three stepper ports 

• 12-blt 1OOKHz AID • Four analog outputs 
• Three timer counters • 24 digital 1/0 

PRAIRIE D/GrTAL., /NO. 
846 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE DU SAC, WI 5357B 
TEL; (608) 643-8599 • FAX: (BOB) 643-87154 

OAII models use any printer port 
LPT1 lhru LPT3 

OUp lo 512k x 16, 3.3/SV ROM/ 
RAM emulators oplional, from 
$175 for 128K by B 

027C010 prog/verify: 21 sees 
OTest TTL,CMOs, DRAM,SRAM 
OLifetlme free software updates 
0 30 dy money back /1 yr warranty 

To obtain information via FAX: A) Have your 
number ready . B) Dial 1-800-547-4636. C 
Request above Ex1ension Numbers. 

DEXIS CORPORATION 
{612) 944-7670 FAX (612) 942-971 

9749 HAMIL TON ROAD 
EDEN PRARI MN 55344 

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 schemat ic 
capture 

Board Router - $200 
Gridless autorouter 

~ 
7840 ANGEL RIDGE ROAD 

ATHENS, OHIO 45701 
(614) 592-1810 



RA Enterprises ••• A real surplus store! 
ORDER HOT LINE 
8:00am- 4:30 pm PST 

Monday - Friday 
1-800-801-0230 

When it eomes to bargains, this is lie plaee! 
Non-Computer Stuff 

Digitek DT-3800 $19 each 
Full Range DMM . (RAooo39) 

• 5DCV ranges 
± 0.5% 

• 5 ACV ranges 
±0.8% 

• 7 DCA ranges 
±0.5% 

• 7 ACA ranges 
±1% 

• 6 Ohms ranges 
L,_----'===--------' ±0.8% 
• Diode & Transistor Tester 
• Continuity Buzzer 
• Leads, manual and battery 

New - In the box! 

Zircon Electra 
Level (RAoooss) 
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. 

New Stereo Head Phone 
$5 each or 1 0 for $45 (RA00090) 
Works great on Walkman and multimedia 
equipment. 

GATES 
Battery Pack 
ONLY $5 
each or 
10 for $39 
(RA0068) 
Great buy on a battery 
pack. 2 volt, 2.5AH, lead acid gel-type. It can be 
split into single cell configuration. 

Florescent Lamps 18 watt 
18w puts out the same as a standard 75w bulb. 
ONLY $7 each or 10 for $65 (RA00115) 

Hubbell Twist Lock Electrical 
Connector (RAoooas) 
ONLY $2.50 each or 10 for $20 

Controller 
Specials 
New Hard Drive Only 
IDE Controller (RA00040) 
ONLY $5 each or 10 for $35 
DT-3767 comes with manual and 
cable 

DTC 
CONTROLLER CARDS 
NEW • In Box • 30-day Warranty! 

Order 20+ and get a 25% discount 
Description Interface Description Price 

5150XL MFM 8-bil Hard Drive Only $15 

5160X ALL 8-bit Hard Drive Only $10 

5187 ALL 16-bit 2:1 Hard Drive Only $10 

5280 MFM 16-bit 2:1 Hard Drive/Floppy $15 

5287 ALL 16-M 2:1 Hard Drive/Floppy $15 

7180 MFM 16-bit 1 :1 Hard Drive Only $15 

7187 ALL 16·bH1 Hard Drive Only $10 

7287 ALL 16-M 1 :1 Hard Drive/Floppy $15 

CCI 8-Bit SCSI Controller (RA00034) 
ONLY $17.50 each or 10 for $155.00 
Works with hard drives only. No tape drives or 
CO-ROMs. 

VLB CSuper 1/0 IDE Controller 
ONLY $10 each as is (RA00144) 
We have tested the first 1 0% and they were good. 

Software Specials 

LOTUS Organizer 
Version 1.0 for Windows 

Personal organizer: phone numbers, 
dates, etc. 

ONLY $10 each (RA00083) 

Card, VISA, ~-~~ 
This Advertisement i~ ~~;~~~- ~~e~~Yu~~t~;:r~or ~ ~ ~...-,;::=-~~ 
sale. Minimum order $10.00 plus shipping and handling charges. All orders shipped FOB Santa Clara, CA via 
UPS ONLY. Ground shipping unless otherwise requested. All items are sold as-is, and no warranty is expressed 
or implied unless otherwise noted. 

Software Specials 

ONLY $4 each or 10 for $37.50 These 
are new in the box with 6-foot 
grounding cord and cleaning kit. Cuts 
glare by 99%, improves contrast by 
98%. 

Apple 13" (RA00145) 
1 0" monitor (RA00146) 

DOS 5.0 
1.44 Diskettes 

NEW! Still in the box with the manual. 
ONLY $19 (RA00072) 

DOS 6.0 
1.44 Diskettes 

NEW! Still in the box with the manual. 
ONLY $19' (RA00067) 

DOS 6.2 
1.44 Diskettes 

NEW! Still in the box with the manual. 
ONLY $19 (RA00072) 

QUICKEN- Special Edition 
For Windows 

ONLY $15 each (RA00082) 

Dashboard for Windows 
Version 1.0 $2 each 
Previously installed disks. 

(RA00123) 

Misc. Specials Stuff 

Phillips CD-ROM Model #205M 
$20 each (RA00111) 
Single speed wrthout controller. Controller not avauctutc.• 

SCSI Terminator to Male db 25 
$3.95 each Or 1 0 for $32.50 (RA00117) 

Keyboard Adapter 
ONLY $4 each 
or 1 0 for $37.50 (RA00145) 
New in bag female 5-pin 1 01 to male 6-pin to 
PS2 
Return to Zork CD-ROM (RA00093) 
For Windows 
ONLY $10 each 

Special ORDER HOT LINE ONLY 

1-800-801-0230 
Order Line Hours: 8:00 am - 4:30 pm PST 

Monday through Friday 

RA ENTERPRISES 
2260 De La Cruz Blvd. 
Santa Clara, CA 95050 
Tel: 408-986-8286 • Fax: 408-986-1 
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BIITTERIES REPLRCEMENT 
BRTTERIES 
fiLL NEW • MfiDE IN U'.S.fl. 

KENWOOD YAESU CAMCORDER MasterChargers• NEW/ PB1 12v @ 1100 mAh $50.00 FNB-2 101t ~gg~M $19.00 
KNB·3 7.2v@ 1200 mAh 30.00 FNB-4 39.00 Panasonic PB 80/88 

SRLE! MasterCharger I DELTA V, KENWOOD TII22ATn9A 
KNB·4 7.2v @ 2200 mAh 69.00 FNB-4A 12v 1000 mAh 55.00 ORIG PAN ................ .. ......... $39.00 PB32 6v @ 600mAh 
PB6 7.2v @ 760 mAh 35.00 FNB-17 7.2v 600 mAh 30.00 Sony NP77H 2400 mAh 39.00 

RAPID CHARGER PB33 6v @ 1200mAh 
PB7 7.2v@ 1500 mAh 49.00 FNB-10S 7.2v 1200 mah 39.00 ALL 7.2 VOLT 

ALL VOLTAGE 4.8v -13.2v 112-2 HOURS PB34 9.6v @ 600 mAh 
PBS 12v@ 850 mAh 49.00 FNB-12S 12v 600 mAh 40.00 Sony NP55 1200 mAh 29.00 MasterCharfr lla 
PB-13 7.2v@ 750 mAh 37.00 

FNB-25 7.2v 600 mAh 35.00 Sony NP22 500 mAh 29.00 @ 1500 mAh* TAPER CHA GER YAESU FT-11151R 
FNB-26 7 .2v 1200 mAh 44.00 FNB-31 4.8v @ 600 mAh 

PB-14 12v@ 800 mAh 49.00 FNB-26S 7.2v 1500 mAh 49.00 Canon Smm 2000 mAh 36.00 
ALL VOLTAGE 4.8v - 13.2v 0 HOURS FNB-33~SJ 4.8v @ 1500 mAh 

PB-18 7.2v@ 1500 mAh 47.00 FNB-27S 12v 800 mAh 49.00 
Panasonic Palm 2400 mAh BATIERY FNB-35 7.2v @ 1500 mAh 

I COM All NCO 
39.00 DUAL CHARGERS FNB-38 9.6v @ 600 mAh 

7S 13.2v @ 1400 mAh $53.00 EPB-10N 7.2v@ 700 mAh $36.00 JVC GRType C 1500 mAh 36.00 

PACKS 
• MasterCharger i+l ICOM-W21 AT/2GX BS 9.6v @ 1400 mAh 51.00 EPB-12N 12v@ 700 mAh 47.00 Sharp BT 21122 2000 mah 45.00 • MasterCharger ltlla BP-157 7.2v @ 900 mAh BP7 13.2v@ 600 mAh 53.00 DJ-F1T • MasterCharger llatlla' BP-157(S) 7.2v @1500 mAh 

BPS 8.4v@ 1400 mAh 50.00 EPB·16N 7.2v@ 750 mAh $37.00 RCA/Hitachi Smm 2400 mAh 39.00 $3900 'AIITOMATICALL Y CHARGES TWO BP-132 12v @ 850 mAh 
SA/SAT 

EPB-16N 12v@ 600 mAh 47.00 
ALL BRANDS AVAILABLE 

BATTERIES AT THE SAME TIME "available with and without miaoph011e" DJ-180, DJ580 
BP82,BP83A EPB-20N 7.2v @ 800 mAh $34.00 

All MasterChar~ers MOTOROLA BP84 7.2v@1200 mAh 3" $39.00 EPB·20NX 7.2v @ 1600 mAh 44.00 'EXCEPT FNB-35fSJ(S) GP-300 7.5v @ 1200 mAh BP85B 12v 600 mAh 3" 69.00 EPB·22N 12v@ 800 mAh 49.00 (Single and Dual) eature: 
• Interchangeable Cups 
• Fully Automatic Operation 
• Built in Overchargtng Protection 
• User Friendl~ 
• More Than 5 Cups Available 
• Optional DC Charger 

BRT.,.II! n V .,.1/!C:' u INC 2a-2s 21 sth PLAcE, BAYSIDE, NY 11360 

I (;11 • I(; n 1 • 800·442-4275 • FAX 718-631-5117 , 
SEND FOR Ffl€€ CRTRLOG • DERLERINOUIRIH WELCOME IN N~W YORK STAT~ CAll: 718-631-4275 . 

Write In 46 on Reader Service Card. 

I COMPONENTS cont. 

PCB ASSEMBl-Y. Experienced1hru-hole cir­
cuit board assembly at low rates . All work 
fully guaranteed. Let us save you$. Call 614-
354-4791 . 

WANTED: EXCESS ELECTRONIC INVEN­
TORIES, ICs, MEMORY, EPROMs, PALs, 
LEDs, CIRCUIT BOARDS, DIODES, AND 
TRANSISTORS. CALL ACTIVE MICRO, 
310-494-4851 OR FAX 310-494-4913. 

AUDIO TRANSISTORS, surface mount 
Motorola BC848-C, 10¢ each by the reel 
(3,000 pes.). Visa/MasterCard , 614-575-
1543. 

INFRARED PHOTODIODES, high output 
lite-On L TR-516AD, 40¢ each by the bag 
(500 pes.). Visa/MasterCard , 614-575-1543. 

Subscribe to Nuts & Volts! 
Call1-800-783·4624 

RF DIODES, "bandswitch" type (like PI N). 
Surface mount Panasonic MA-73, 10¢ each 
by the reel (3,000 pes.). Visa/MasterCard, 
614-575-1543. 

CRYSTALS: RADIO and microprocessor, 
low price, fast delivery, all brands, prototype, 
production runs. Velco Electronics, 716-924-
2073, FAX: 716-924-2136. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613. 

WE BUY gold plated parts , trans istors, 
hybrids , ICs, diodes, circuit boards, patch 
panels , military pins, tantalum capacitors , 
relays, old test equipment and all types of 
electronic material. GOLD'N WEST SUR­
PLUS in Corona. Ph: 909-340-1501 , FAX: 
909-340-1504. ASK FOR MARK. 

MOTOROLA 40-pin blanks (MC68HC-
705C8P) $12. Great quantity discounts! We 
will beat any advertised price. N.E.W. 1-800-
639-6369. 

To replace all TRI-MODE SYSTEMS 
(Stealth 1000, TNT, Appollo T, TVT): 

SYNTAX J Decoder ....... $65.00 EA. 

Box of 10 ..... $42.00 EA. 

PROTOCOL J Combo ...... $190.00 EA. 

Box of 10 .. $139.00 EA. 

All Types of 
Test • 

WE BUY & SELL 
Attn: Richard 
3802 North 27th Ave., Phoenix, Arizona 85017 

85 Channel Cable TV Converters 
(w/Remote, Parental Control, STD/HRC): 

TPI 550-PC Converter .... $75.00 EA. 

Box of 10 ..... $60.00 EA. 

SSA·TV86 Combo ............ Call 
To replace all SA8500-8580 and PIO 5xxx-61xx 
systems. 

ORDERS CALL: 1-800-598-2364 (M-F 12-6 EST) 
•All Orders Shipped COD 
•UPS Ground 

IT IS NOT OUR INTENT TO DEFRAUD OR TO ASSIST ANY OTHER PERSON(s) AND/OR COMPANY(s) TO DEFRAUD ANY PAY TV OPERATOR(s). CUSTOMERS ARE 
OBLIGATED TO STRICTLY LIMIT USAGE OF PRODUCTS AND/OR INFORMATION OBTAINED FROM (JS TO WITHIN COMPLIANCE OF STATE AND FEDERAL LAWS. 

Write In 85 on Reader Service Card. 

•Shipping & Handling 
add $10.00 
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MICROCONTROLLERS 
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8051 MICROCONTROLLER. Only 1.8 x 3.0". 
Use EEPROM or EPROM for data storage. 
Quality bare PCB, software, schematics, 
$19.95. Kit $29.95. Logical Design Tools, Inc. 
512-888-4535. http://www2.interconnect.net/ 
ldti/hom.htm 

8051 SBCs with Bootstrap Loader. 
Economical SBC w/128 byte memory, 24 1/0 
ports. Contains preprogrammed Bootstrap 
software that allows loading of .obj files into 
EEPROM through serial port of PC. Run pro­
grams without burning EPROMs. IBM PC 
DOS compatible utility disk included (3.5/5.25 
in.) $59 plus S/H. Also: learn assembly code 
with the perfect 70691 HEX companion , 
"Assembly Language BASICs." A 64-page 
booklet devoted to the programming of the 
8031/51. Written with the novice programmer 
in mind. $15 plus S/H . Suncoast 
Technologies, PO Box 5835, Spring Hill , FL 
34606. Voice/Fax 352-596-7599 V/MC 
accepted. 

EEPROM PROGRAMMER. 2864-28256 . 
Reads EPROMS for easy transfer to EE­
PROMS. Uses printer port for easy operation. 
Fully assembled, software, hardware, cable, 
ready to use . $49.95. With case $59.95. 
Logical Design Tools , Inc. 512-888-4535. 
http://www2.interconnect.netlldtilhom.htm 

Check out the Nuts & Volts Web site!· http:ffwww.nutsvolts.com 

C E L L U L A R 

The Electronics SuperStore 
• Buy direct from the manufacturer • 10 years of quality equipment & service 
• The most competitive pricing in the industry • Prompt delivery I Expert sales personnel 

• 

"THE 95 KOPY KAT'' • Program any Motorola phone -the 
Flip, the Micro-tac, the Ultra-Lite, the Elite, the 951 C, or 
any installed or bag phone. Complete with cables, 
instructions, is battery operated for ease of use .$1895 

Motorola Loader Bag System • Programs up to 94 version, includes 
flip cable, computer cable and transfer box . . .. .... ... .... . $650 

lokla Software· Programs Model #'s LX11, LX12, C15, PT612 and 

4000. Requires Eprom programmer. Programs Technophone mobiles 
and bags, Radio Shack mobiles and bags .. . .. . . . ......... $400 

IEC Software· Will program 110, 120, 180, 181 version 1.0 and 1.5. 
Cable included ....... . .... . . ... . .. ......... .. . . .. .. $4011 
400 and 600 with cable ....... .. .... . .... .... ... . .... . $200 

IEC Software & Cable • Model #'s P700, P701, P760, P761 ... $500 

IEC ESI Clip· Programs Modell's 110, 120, 180,181 ....... $600 

IEC ESI Clip • Programs Model #'s P700, P701, P760, P761 . . $600 

• ~~i~!:~~~~: -~··· ~~-~~ .·. ~r~~~~~~ -~~~~~-~·~.G .. ~·. ~~;: 
Audlovo1 Check Sum Calculator - Will program all bag phones, 
mobiles, any handhelds with the 93C46 chip. Requires Eprom pro-
grammer. . ............... . .. . ............. . . . .... . $500 

If you do not have an Eprom programmer. a cable can be purchased for $200 

Mitsubishi, Diamond-Tel Software ·Will program Mitsubishi hand­
held Model #'s 3500, 4000, 4500 and newest 5000. Diamond-Tel hand­
held Model #'s 18X, 20X, 22X and newest 25X complete with cable, no 
phone disassembly required .......... . . ... ............ $500 

• 

DDI·ESI Reader Scanner • Includes all hardware and 
software except computer. Continuous login capabilities 
(not a kit) ..... . ........................ $2500 

OKI • • Programmable phone, modified & complete ........ $600 
Chip installation only ... . ... .. . .. .... .. . ............ . . $350 
Chip only- ....... . .......... . ............... . ..... $175 

• ;:i~o~~~e. ~ ~~~~ ~~~ ~~~ - ~r. ~~~~ ~~~~ .i~t·o· ~ ~~~: 
(Certain shipping charges apply to certain products) 

Please call your courteous service representatives for complete details at: 

(954) 974·6161 
S&N Cellular • 934 University Drive, Suite 152 • Coral Springs, Florida 33071 

AGREEMEIT FOR PURCIIASII& OF CEWI.AR PRO&RAMMII& SOFTWARE AID EQUIPMEIT 
Purchaser agrees not to use said software and equipment lor any illegal purposes. This includes line fraud, computer fraud. cellular service fraud. and any other fraudulent acts according to all federal 

and local laws, including rules of the FCC title #1 B. section 1029. and all Florida statutes. All software and equipment is sold only to qualified buyers. All software is sold lor educational purposes ONLY!!! 
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8031/51 Based SBCs. Check out our new 
WEB site for sensational savings on single 
board computers. http://home.earthlink.net/ 
-suncoast Suncoast Technologies, Spring 
Hill, FL. 

PROGRAM THE 8051 in BASIC w/our inex­
pensive development SBC. Assembled/test­
ed board contains BASIC-52 interpreter. 
Allows programming through serial port of 
PC. Also contains 8K RAM/ROM, Hi-Address 
decoder, large breadboard area, 40-pin head­
er and 2864 EEPROM that allows auto-start­
up of your saved programs. Programming 
software also included. $70 plus S/H. Also: 
learn how to program your board with the 
"BASIC-52 Users Manual." A 150-page book 
containing proper usage of all 
commands/statements, $20 plus S/H. 
Suncoast Technologies, PO Box 5835, 
Spring Hill, FL 34606. Voice/Fax 352-596-
7599. VIMC accepted. 

VERSATILE 68HC11/80C32 single board 
computer 32K RAM and 32K EPROM. 
Extended basic, 8 channel AID, D/A, real 
time clock, parallel printer port 24 bits of 110. 
Power supply, terminal emulator software 
and utility disk included. $150 kit or assem­
bled and tested. $5 S&H, add $5 for COD. 
DC Micros, 1843 Sumner Ct., Las Cruces, 
NM 88001 . 505-524-4029. 

ANTIQUE ELECTRONICS 

CRYSTAL SETS. Parts, plans, books, kits. 
Largest source in the world. Catalog $2. 
MIDCO, PO Box 2288, Hollywood, FL 33022. 

RECOVER "SCRAP GOLD" from old com­
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 

WANTED: FOR historical museum, pre-1980 
microcomputers, magazines, and sales litera­
ture . Floyd, VA 24091-0341 (540-231-
6478/540-763-2321 ). 

AUDIO EQUIP. wanted . 1930-1970. Tube­
type amps, speakers, mixing consoles, lim­
iters, microphones, tubes. Altec, JBL, 
Western Electric, Jensen, Marantz, Mcintosh, 
etc. 1-800-251-5454. 

ANTIQUE RADIO CLASSIFIED. Free sam­
ple copy! Antique radio's largest-circulation 
monthly magazine. Old radios, TVs, ham 
equip., 40s & 50s radios, telegraph, books, & 
more. Ads & articles. Free 20-word ad month­
ly. Subscribe today. Six-month trial: $18.95. 
Yearly rates: $36.95 ($53.95 by 1st class). 
Foreign: Write. ARC, PO Box 802-G18, 
Carlisle, MA 01741. Phone: 508-371-0512; 
Fax: 508-371-7129; Web: www.antiqueradio. 
com 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842· 
3539, FAX 818-845-3613. 

I WANT your LED watches! I collect LED and 
novelty LCD watches. I prefer good condition 
or better. Documentation and presentation 
boxes a plus. Any Seiko TV watches? Mike at 
214-242-1271 or lilthug@ metronet.com 

RADIO AND TV tubes from 1927 to 1977. $1 
for list to: Preller TV, 208 South 2nd St., 
Augusta, AR 72006. Ph. 501-347-2281 . 

DID YOU KNOW that old personal comput­
ers, monitors, modems, electronic cash regis­
ters, and even old calculators contain valu­
able IC chips that are plated with pure gold! 
My "Big Color Photo" (8" x 10") shows over 
25 of the most common gold plated IC Chips 
and the price I will pay for them. Chips are 
shown actual size. The price of gold keeps 
climbing higher and higher and is making it 
worthwhile to tear apart old equipment. To 
order "The Big Photo" send $15 to Jim 
Sciuto, Box 128, Methuen, MA 01844. 



AVIATION ELECTRONICS 

RADAR X-BAND signal generator, power 
and frequency meter $200, waveguide SWR 
and frequency meter $200. List of other 
Avionic testers and manuals on request. 405-
247-3480. 

MILIT ARV TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613. 

PUBLICATIONS 

WE'VE GOT THE BEST PRICES , PRODUCTS & SERVICE! 

YAMAHA 1 YEAR WARRANTY 
BUILDING A HOUSE? If you are building a 
home, then Wiring Basics, A Practical Guide 
to Low-Voltage Home Pre-Wiring is a must­
read book. This book covers every aspect of 
low-voltage home pre-wiring , including : 
whole-house audio/video, security, tele­
phone, computers, and more! Save money 
and time by preventing costly mistakes. Only 
$19.95 + $3 S&H. To order, call Custom 
Technologies at 602-813-9359. VISAIMC 
accepted. 

R-1 02 2X Reader I 4X Recorder 
CDR-1 00 4X Reader I 4X Recorder 

From $ 699.00 
From $ 1 099.00 

RCA DSS BIBLE. New book released 6-1-
1996. Covers: battery cards, programming, 
schematics, annotated source code, chip pro­
grammer software , and plans, resources, 
unbiased "hack" reviews, DS5000 Sip-Stik 
technical information, card sellers addresses, 
rip-offs, Web sites, and more. Includes soft­
ware. $49.95 postpaid. 520-726-2833. TELE­
CODE, Box 6426-NV , Yuma , AZ 85366-
6426. 

MILITARY COMPONENTS wanted. 
Capacitors, resistors , diodes, transistors , 
semiconductors , ICs . Electronic Material 
Industries, 81 B-842-5953, FAX: 818-845-
3613. 

WORLD'S MOST UNUSUAL 
Communications Books! Large selection cov­
ering Scanners, "confidential " frequency 
(HFNHF) registries, wireless history, bug­
ging , wiretapping , electronic surveillance, 
monitoring , etc . Big free catalog! CRB 
Research, Box 56-NV, Commack, NY 11725. 

MILITARY MONITORING GUIDE. New book 
covers all phases of Military Monitoring . 
Military Frequencies All services, US Military 
bases , Military Black Projects. Major Air 
Force Installations, Monitoring Equipment 
and Systems, Navy/Coast Guard and more. 
$19 .95 plus $4 Priority Mail. UNIVERSAL 
ELECTRONICS , 4555 GROVES ROAD , 
Suite12, COLUMBUS, 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 .65 tax. CAB 
Research , Box 56-NAV, Com mack, NY 
11725. Phone: 516-543-9169. 

CREDIT CARD BLACKBOOK: Eye-popping 
manual completely details the technology and 
secrets of credit cards . Covers: Card algo­
rithms, major issuers, bank cards, magnetic 
tracks and encoding protocols, bank and 
branch numbers, standards, fraud, non-mag­
netic technology, laws, data formatting, smart 
cards , PIN numbers, counte rfeiting, more! 
Includes plans for a card reader/writer! Also 
includes demo software for account number 
generators and verifiers! Only $20. Spectre 
Press, PO Box 5112, North Muskegon, Ml 
49445. 

COPYCATPROG~RS 

956C OR EE3/Motorola from $4500.00 
951C/Motorola from $1395.00 
951C/Motorola/NEC from $2300.00 
951C/Motorola,NEC,GE,Pan,Mit, 
Audlo,SOny from $3500.00 
add 956C or EE3 add $2000.00 

951C 7-WAY PIN-CODE READER ABOVE 

AMAZING PALM SIZE! 

7-WAY PROG. BOX W/ESN/NAM PIN CODE READER FROM 
$2999.00 (Orders over $2500.00 recv. free GE or NEC Clip) 

CALL 415-582-8318 AU orders shipped ovnt. delv. 
GUARANTEED LOWEST PRICES OR WE BEAT IT 
BY$50.00! RCCA/ CEILTRAC Authorlzed Dealer 

Write In 123 on Reader Service Card. 

··o···.· .. 
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What Can CD-R Do For YOU? 

PO Sox 1354 E lk G rove, C A 957 59 
Tel: 916-383-2423 Fax: 9 16-383-2 4 2 3 

Write In 84 on Reader Service Card. 

• Transmits at t43 MHz. 
• Up 1o 112 fTile range. 
• Miniature photo battery 

mounts right on circuit 
board. (Included wi1h ki1) 

• Amazing audio sensitivity, 
picks up sounds at 1he level 
of a whisper. 

TR.aNSJIImi'ER IIC111riTjlL COifTIIOLUD TIIANIIIITTIII IUI'III IINimVI IUD DITICTOII 
Worlds smallest crystal controlled FM When the XBD200 intercepts a signal in the 1 

Easv ltrao1smitter. Transmits to any scanner type receiver. MHz range, it emits a growl that increases to a 
to assemble, uses pre-assembled circuit board. pitched squeal as tne signal streogtn increases. 

Powerful 2 stage audio 
amplifier. No batteries reqt.ired, powered 
Sensitive, picks l sounds by p11one ine. 
at the level of a isper. Altadl to phone line anywhere 
Up to 1 mile range. in house, even inside pllone. 

IUI'f.fi.IIINU.TUU , .. TIIAIIIIIIITTIIIIIUI'III••IIf~IIATIUIII I'NONI TIIAN•II'In"lllll 
Worlds smallest FM transmitter. Use witn any FM 
broadcast receiver. Easy to assemble, all chip com· 
ponents are pre·assembted to the circwt board. 

• t61evels of voice masking. 
• Button for normal operation. 
• Complete aronymity on 

all calls. 
• Not a kit, fully 

assembled. 
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"J!lis is a_ READER TO REACER Column. 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 solving problems of a technical nature. All questions submitted are subject to editing and will be published on a space available basis if deemed suit· 
able to the publisher. All answers are submitted by readers and NO GUARANTEES WHATSOEVER are made by the publisher. The implementation of any answer printed 
in this 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 am looking for the pinout and 

technical information for the accesso­
ry connector on the back of a cellular 
Motorola fliP. phone. I would like to bwld 
a cable that combines an external 
antenna and power I charg1ng. 
7961 Kim White 

Highland, IL 

Pertaining to the Laser 128 com­
puter. I need a source for finding a 
power supply, PIN arrangement at 
power input port. and information 
about the use of an LCD screen w1th 
the Laser 128. 
7962 Veri Wooters 

Centralia, IL 

Is there any way to modify a VCR 
so the timer record function does not 
require power off? Ideally, one could 
program a full week of TV viewing, also 
specifying which are to be recorded. 
The next-best would simply allow the 
timer to override the selector and 
switch to the channel to be recorded, 
even if there were a program in 
progress. 
7963 Anonymous 

Is there such a thing as a over-the­
airwaves Internet, bypassing the phone 
lines. sort of like a TV broadcast sys­
tem? How would it work? 
7964 Tom Earns 

Mt. Pleasant, Ml 

From a box lot, I got an electrical 
contraption that I need help in identify­
ing. The electronics are contained 
inside a thick-walled aluminum case 
measuring 8.5" x 3.5" x 2". On one end 
is a socket exactly like the plug end of 
a printer cable (computer end). It also 
has a socket similar to that used for 
cable TV. It was made by Motorola 
w/ model #S1895A and serial 
#194DPYN357Y and also says 'Tx 
Power Output -3 W, Pri. Pwr. 12 VDC 
Neg. Gnd. FCC ID: ABZ89FT5725." 
Except for capacitors and resistors, I 
can't identify any transistors inside. 
7965 Michael E. Keller 

Lancaster, PA 

For those of us who live on remote 
Mexico beaches part of the year, 
inverters are a fact of life. Our answer 
to SCE is a combination of solar panels. 
a battery pack. and an inverter to con­
vert the stored power to a more 
usable form ( 1 2D volts 60 Hz). Most of 
us have traditionally used a Trace 
Engineering or Hart Interface unit. 
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Solid. reliable. but not of particularly 
cost-effective construction 1n compari­
son to recent offer1ngs from newer 
vendors. We use a gas or d1esel gen­
erator to supplement the solar power 
for larger power usages, such as a 
washing machine. air conditioner. or an 
air compressor. This generator 
charges our batteries while providing 
power for these devices. 

Basically. the older inverters con­
vert the low-voltage DC at 60 Hz and 
require a very large transformer to 
move large currents up to 120 volts. 
The newer units convert the low volt­
age to a high frequency (20 KHz) and 
thus require a much smaller trans­
former. This voltage is raised to 
approximately 140 volts. rectified. and 
this DC voltage is then changed to a 
60 Hz modified sinewave for end use. 
These inverters are cheap despite 
their greater complexity. A 1,500 watt 
(continuous) is presently available from 
Damark for $370.00, less than half 
the price of a comparable un1t from 
Trace Engineering. 

MY QUESTION: Why can't I simply 
store my power at the higher voltage 
( 140 VDCJ and avoid all the waste of 
converting the voltages back and 
forth? Many of us have changed to 24 
VDC over the years due to the greater 
efficiencies and smaller wire s1zes 
available. but this is the highest voltage 
inverter available at a reasonable 
price. Storing the voltage is no prob­
lem. If you can series-parallel connect 
batteries for 24 VDC. you can do the 
same to obtain 132 VDC (fully 
charged). Same for solar panels (mine 
are presently series-parallel connected 
for 24 VDC). 

The efficiencies seem obvious: 
You'd rectify the current from your 
generator and use it to charge your 
battery bank directly (with an appropri­
ate controller). You'd drive your Invert­
er directly from your battery bank. 
Many items (anything with un1versal 
motors such as vacuums. power tools, 
and purely resistive devices such as 
incandescent lights and toasters) 
would run directly from the 132 VDC 
(nominal) without any further modifica­
tion. Wire sizes would go from 0000 
to # 1 0. No more 600-amp fuses. 

Can anyone help me with a circuit. 
. or a referral to a source book, to start 

working in this direction? I would like to 
use a 2N6770 N-channel MOSFET 
available from C & H Sales for $5.00 
as my building block. I would like to use 
a small. commercially available unit to 
provide my frequency source, wave 
form, and driver. (Damark has a 140 
watt continuous unit from Power TO 
GO available for $39.00. I took the unit 

apart 1n an attempt to reverse engi­
neer 1t . The raw components would 
cost me more than tw1ce that.) This 
would be the most complex part of the 
Inverter; if it failed you'd replace the 
entwe box for another $39.00. I would 
like to use 10 #27 deep-cycle batter­
Ies, available at the Price Club for 
about $55.00 each. wwed in series. I 
would like to w1nd up with 3,000 to 
5,000 watts final output continuous. 
that would vary rm more than 11 0 -
1 27. with a 60 Hz modified sinewave. 

I believe this concept has ser1ous 
commerc1al potential ; many of my 
neighbors have stand-alone installa­
tions that run into thousands of dollars 
and every house has its own setup. 
7966 John Shepard 

Corona, CA 

ANSWERS 
ANSWER TO #49634 ·APRIL 1996 

Have you tried entering your 
device driver in the DOS 6+ setver file 
list? Check your DOS manual for the 
procedure. Some device drivers check 
for DOS version and setver will lie to 
t he driver when it checks 

John H. Smith 
Collison, IL 

ANSWER TO #5961 0 · MAY 1996 
A Closed Caption Decoder used to 

be available from Sears for about 
$200.00. A construction article was 
published in Radio Electronics a num­
ber of years ago. but they are pretty 
complicated. By far the best. cheapest. 
and most satisfactory way to obtain 
Closed Captions is to buy a new TV. By 
federal law. they all must include one, 
and a 19 incher costs $175.00 to 
$ 190.00. 

Travis Brackeen 
St. Louis, MO 

ANSWER TO #49612 · APRIL 1996 
Most Motorola pagers are pro­

grammed via a special program run on 
an IBM compatible personal computer. 
The program called "RSS" or Radio 
Service Software. is specific to each 
model or family of pager. Connected to 
the PC is an interface box. The inter­
face box connects to a head that is 
molded to hold the particular pager to 
be programmed. The RSS software 
packages, interface box, and pager fix­
tures are available only from Motorola. 
Be warned that a set-up for a single 
pager can cost several hundreds of 
dollars. Motorola's parts division can 
be reached at 1-800-422-421 0. 

John Gilbert 
Lake Zurich, IL 

ANSWER INFO 
• Include the question number that 
appears directly below the question 
you are responding to. 
• Payment of $25.00 will be paid with­
in four 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 reader please so indicate or it will 
be assumed that you have .no objec· 
tion. 
• In the event that more that1 one pef'o 
son submits the same solution. the 
choice wilt be made at the discretion of 
the publisher. 
• Due to space ftmitations. 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 
10 IE CGIIIIIDEIED FDR ~ 

All questions should relate to one or more 
of the following: 
1) Circuit Design 31 Problem Solving 
2} ElectrOnic 1beoty 4) Other Sirililar TopiCS 

INFORMA110N/IIE8IAICTICJIII 
• No questions wiU be accepted that offer 
equipment for sale or equipment wanted to 
buy. 
• Selected questions will be printed one 

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

HELPFUL Hllf1'S 
• Be brief but include all pel'tinent infor. 
mation. ff no p knows what yptJ're ask­
ing, you won't Qat any response (and we 
probably won't print it either). 
• Write legibly (or typellf we can't read it. 

we·n throw it away. 
.. Include yow' Nama, Address and Phone 
Number. Only your name will be published 
with the question. but we may need to 
contact you. 

ANSWER TO #5967 ·MAY 1996 
First of all. both single coil and two 

coil five-volt latching relays are avail­
able in the price range of 90¢ to 
$1 .50 from the advertisers in Nuts & 
Volts. Check with M. P. Jones, Brigar, or 
All Electronics. 

If you want to latch a non-latch 
relay. use a second set of contacts on 
this relay to hold power on the coil. To 
unlatch it. interrupt the power to the 
holding contact. This can be accom­
plished by a normally closed pushbut-



ton (opens on pressing) or by a second 
relay. Power to latch several relays can 
be routed through the normally closed 
contact of this second relay and they 
will all be reset [or opened) when this 
relay is energized. 

If the load being switched is of the 
same voltage as the relay, the coil can 
be wired in parallel to the load using 
diodes to isolate the control line from 
the relay output line. The power to the 
relay and load could then be interrupt­
ed as described above. 

James J. Schmidt 
Deer Lodge, MT 

ANSWER TO #6962 ·JUNE 1996 
Building an FM transmitter is a 

fairly complex task, but you can find 
sample designs in the ARRL Handbook, 
which is probably available at your local 
library. If you want to look at an "off­
the-shelf" solution you might call 
Agrelo Engineering at 1-800-588· 
4300 or 518-381·1057. They make 
a selection of miniature transmitters 
used for ham "fox hunts." A typical 
model is about 1.5 inches by 0.5 inch­
es with a power output of 200 to 400 
milliwatts. The unit is crystal con­
trolled. They also have a companion 
digital voice recorder board to broad­
cast pre-recorded messages. 

Another approach would be to find 
a used miniature 2 M handi-talkie such 
as the Standard CS-108. This radio is 
smaller than a cigarette pack and can 
be programmed for any 2 M channel 
you like. It is powered by 2 AA cells and 
puts out about 250 mW. It weighs 
under 5 ounces. 

You will have to lift more than a 
nine-volt battery in any case. To devel­
op the 250 mW of power you want, a 
typical transmitter will need nearly 
600 mW of input, or about 1 00 rnA at 
six volts. I'd use lithium batteries for 
whatever transmitter you select. They 
have a very high amp-hour rating and 
weigh practically nothing. 

The antenna solution is pretty 
straightforward. You don't need to 
cover the kite in foil to make a ground 
plane; a couple of 1 I 4 wavelength 
wires run down the "wings" will do. 
Another option is to use a wire J-pole 
and stretch it along the kite string. 
This halfwave antenna needs no 
groundplane. They are available pre­
built from several suppliers [like MFJ 1-

BOO 647-1800) for under $20.00 or 
can be built from plans in the ARRL 
Antenna Handbook or ham magazines. 

George Scott 
Alexandria, VA 

ANSWER TO #6965 ·JUNE 1996 
According to the FCC Public 

Access link an 10 # of JNQ is for Age 
Technology Co., Ltd. 3F, No 248, Sec 4, 
Hsin-Yi Road; Taipei, Taiwan. 

The FCC BBS (301) 725-1072 
and choice # 1 Access Equipment 
Authorization Database is a great 
resource to determine who really 
made that board inside your computer. 
I couldn't find a Web address for the 
equivalent information, but I can get in 
and out of the database in about a 
minute so long distance charges don't 
add up too much. My modem connects 
using fairly standard N-8-1 . 

Ed Bell 
Colchester, VT 

ANSWER TO #6969 • JUNE 1996 
Here are some easy and inexpen­

sive answers for building your remote 
weather station. 

You said your wind speed genera­
tor produces an output of 600 mV at 
90 mph. The easiest way to display this 
is with a ready-made digital panel 
meter. I found one for $9.95 at B.G. 
Micro, Inc. (phone 1·800·276· 
2206). This is a 3-1 / 2 digit meter. so 
it will easily display speeds from 0 to 
90 mph. 

If you're sure that 600 mV really 
equals exactly 90 mph, you can also 
use a fixed resistor voltage divider. The 
top leg should be 11 .3 K ohms, the 
bottom leg should be 2.00 K ohms, 
both 1 %; your meter should read 90.2 
[mV] for a generator output of 600 
mV. If you can only get 5% resistors, 
use a top leg of 11 K ohms and a bot­
tom leg of 2 K ohms; this will read 
roughly 92 [mV] for a generator output 
of 600 mV. 

If you prefer adjustable calibration, 
connect the DC output from your gen­
erator across a 1 0 k ohm potentiome­
ter. Connect the negative lead from 
the meter to the negative lead from 
the generator. Connect the positive 
lead from the meter to the wiper of the 
potentiometer. The potentiometer can 
now be used to calibrate the meter to 
read accurate wind speed. 

SONY XC-117 COLOR CCD CAMERA 
NEW - 511x492 Pixels, 2/3" image 
sensor, C-Mount, 12V operation, 
NTSC, small size 2"x2.5"x5.5". 
Comes with RCA output jack and 
12V power connector. 

CAMERA w/o lens ............. $175 
S&H included 

CAMERA W/Zoom lens .... $225 
....-....------------. S&H included 

Call Roger @ General 
Science&Engffieerlng 

716-338-7001 
VISA/MC 

9-27mm f/2 .0 for indoor use only. 

COWR MONITOR .. .. .. ... ... ..... $6o 
S&H $12.00 
13" NTSC input. Used & tested. 

Note that 600 mV is a pretty low 
voltage, so this circuit will be suscept­
ible to noise from various sources. I 
suggest using two-conductor shielded 
wire from the generator to the read­
out. You may also want to place a 
small bypass capacitor in parallel with 
the meter input and/ or the generator 
output terminals, to reduce any high­
frequency noise [such as RF from near­
by transmitters). 

To indicate wind direction, use four 
magnetic reed switches at the trans­
mitter (see the Alltronics ad on page 
46 of the Jun. '96 Nuts & Volts). Just 
mount a small magnet on the shaft of 
the direction sensor. and as the mag­
net moves around, it will close the reed 
switches. If you adjust the mounting 
geometry of the switches, you can have 
two switches closed simultaneously 
when the magnet is half way between 
them [when wind direction is between 
the cardinal compass points). The sim­
plest display would be to connect one 
LEO to each reed switch, using an 
appropriate series resistor [390 ohms 
is good if you use a nine-VDC power 
supply). Then either one or two LEOs 
will be on at any given time, showing 
wind direction. You'll need a five-con­
ductor cable for this, one common 
from your power supply out to the 
switches, and four return lines [one 
from each switch). 

With a little effort, you could come 
up with a simple logic circuit to drive an 
eight-LED display. Use AND gates to 
drive the intermediate LEOs [NE, SE, 
SW, NW). Invert the output of the 
AND gates, to gate OFF the cardinal 
LEOs. For example, if NE is on, then 
force N and E to be off. 

If you want to use only three-con­
ductor wire, you could do the following. 
Use an AC power supply, connected to 
all four reed switches (wire # 1 ). 
Connect the NORTH switch to the 
anode of a diode; connect the SOUTH 
switch to the cathode of a diode; con­
nect the remaining leads of those 
diodes together to a N/S wire [wire 
#2). Do the same thing with the EAST 
and WEST switches, feeding wire #3. 
At the display, connect wire #2 to the 
NORTH and SOUTH LEOs, and connect 
the polarity so NORTH lights with a 
positive voltage, and SOUTH lights with 
a negative voltage. Connect the EAST 
and WEST LEOs to wire #3, in the 

same fashion. Again, don't forget those 
series resistors, or you'll fry the LEOs! 

I have seen humidity sensors 
advertised in various surplus catalogs 
recently; however. I don't have any 
information about calibration, so these 
might be a bit more complex to imple­
ment. 

I found some other surplus parts 
that might interest you, sold by 
Electronic Goldmine (602·451· 
7454). They sell a humidity sensor. 
part no. G5069, for $1.89. They also 
sell a Radiosonde electronics assem­
bly, part no. G5578, for $4.95, which 
includes an atmospheric pressure sen­
sor and temperature sensor. Since 
these are surplus, there's probably not 
much documentation, so you'll have to 
experiment a bit to get the information 
you want out of these parts. It's possi­
ble that you might just hook up each 
sensor to a DMM, and get either a volt­
age or resistance reading. Then you 
could create your own "calibration 
table" that relates the DMM reading to 
actual temperature, humidity, etc. 

Greg Miller 
State College, PA 

ANSWER TO #59617 ·MAY 1996 
The Macintosh serial port is RS-

422 rather than RS-232, so there is 
not a direct pin correlation. The Mac 
serial port can be wired for RS-232 so 
you might be able to adapt the Mac DFI 
hand scanner to work depending on 
what connections it used on the MAC. 
Something like this would be a good 
s~arting point: 
Mac mini-DINS DB-25 D&8 

HskO 20 DTR 4 DTR 
4 RTS 7 RTS 

2 HskK 5 CTS 8 CTS 
3 TxD- 2 TxD 3 TxD 
4 Grd 7 SG 5 SG 
8 RxO+-
5 RxD- 3 RxD 2 RxD 
6 TxDt-
7 NC 

The Mac mini Din-8 has the pins 
numbered like this: 

8 7 6 
5 4 3 

2 1 

The largest hurdle will be driver 
software. DFI has drivers for DOS and 

Continued on page 118 

Attention: Quantity buyers ... Immediate Delivery. 
520 AD1671-JQ Mfg. by Analog Devices "94" . .. $28.00 ea. 

7,000 AD 811-JR Mfg. by Analog Devices "94" ... . . $4.00 ea. 
15,000 P82C601-A Mfg. by C & T Disk Controllers .. $3.00 ea. 

1 ,680 F65530-A Mfg. by C & T VGA Controllers . . $1 0.00 ea. 
39,000 KGF1175 Mfg. OKI UHF Amplif. 850 MHz . . . Best Offer 
19,000 KGF1255 Mfg. OKI UHF Amplif. 850 MHz . . . Best Offer 
20,500 KGF1155 Mfg. OKI UHF Amplif. 850 MHz .. . Best Offer 
24,000 28-Pin SOP Sockets #1C179-28450-100 .. . Best Offer 

3,000 Transformers: 117V to 36V AC 3.0 Amps .. . Best Offer 
1,300 Duplexers: Murata #DFY2R836CR881 BTBB Best Offer 
7,900 Sawtooth Filters 824-849 MHz 6.5 dB Mfg. OKI .. Offer 
Many other items. Catalog & lists upon request. Send FAX# 

BRANIFF INDUSTRIES, 91 S. Ottawa Ave., Dixon, IL 61021 
Tel. (815) 288-4500 • FAX (815) 288-8021 
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Sony 17" Trlnltron Monitor 
(Hewlett Packard 98789A). Our 
best and most popular bargain. 

These Monitors usually 
$1000.00 at computer discount 
stores. Most affectionados consider 
them the best monitor made. They 
run at 64 Khz Horizontal and 70 Hz 
refresh with an adjustment range of 
+1- 10%. BNC inputs RGB, sync on 
green. Good used units, 
performance equivalent to new. Many 
customers are buying these 5 and 1 0 
at a time, and reselling them at a 
proflt... ....... $150.00 55 Lbs shipping. 
For Macintosh, tuned and with 
appropriate cables ...... $200.00 55 Lb. 
For IBM compatibles, we 
recommend the Photon Torpedo 
controller PCI Bus. This uses a 64 bit 
accelerator graphics chip, supports 
up to 1280 x 1024 x 65K colors, is 
compatible with Windows 95, NT, 
3. 1 , OS2. Drivers for just about 
everything, Including Autocad. Up to 
4 Meg memory, 2 Meg supplied. With 
appropriate cables. A no-problem 
solution, ............... $299.00 Postpaid. 
The basic $150.00 monitor can be 
used with other graphics boards with 
limitations. Call if you are unsure. 

Retroreflector (Corner cube) Prism. 
This Is the same device that the 
Apollo astronauts placed on the 
moon so that the distance to the 
moon could be measured to within 
inches. Surveyors use them for 
ranging. The prism has the property 
that light Is always directed back to 
the source. Rarely found surplus, my 
competitors price Is several times my 
low price. 62 mm diameter, 5 arc­
second tolerance, aluminized and 
overcoated with black paint. If you 
are doing metrology or ranging 
e~r~ts ............. $79.00 Postpaid 

-rornachlnlng - Diamond Olein~ 
Saw blade $96 yours for only $5 

cuts through 
hard steel 
like butter 
1/16 Glepth. 

· .. 2 1/4" diam. 
. $5 Postpalc 
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Hybrid clcult high power operational amplifiers. Normally priced at 
$60.00 to $1200.00, these surplus power amplifiers are bargain priced now. 
All new, and guaranteed, they are great audio amplifiers, motor and 
solenoid drivers, or wherever the simplicity of a op-amp, combined with 
high power operation is needed. 

Apex PA031000 watt (class B, 500 W Internal dlsslpatlon) ..... $95.00 PP 

Burr-Brown OPA 501 220 watt amp, 10 ampere, alumina substrate, 
highest grade .....•.••••• $10.00 Postpaid ••••••••••••••• , 10 for $80.00 Postpaid. 

Apex CD01M 100 watt, 5 ampere •••••• $5.00 Postpaid, •••• 10 for $40.00 PP 

Pneumatic Control is the way to go 
for many robotic functions. Prices 
reduced! Power and Control unit 
(shown) Contains compressor, 12 
electrically controlled valves, storage 
tank, pressure regulators .. $139.00 PP. 

Bellow• (Linear Motion) actuator 
1 1 /2" $19.00, 1" $16.00. Postpaid. 

Rotary actuator large $20.00, small 
$15.00 Postpaid. 

Sony 213 Inch monochrome scientific grade camera. No defect 
mapping, no edge enhancement, unusual uniformity of pixels. 12VDC. 
Oormeyer Computar F 1.8 high grade lel,'ls. 

Includes power cable, 
full service manual. 
Price reduced. 
$229.00 Postpaid 

Loral Fairchild 1 024 element CCD Line 
Scan camera development system model 
CCD1300. Complete Flexibility with data 
rates 1OOkhz to 1 0 Mhz, Une scan rates 80 
Hz to 1 0 Khz, and exposure time 12 ms to 
100 uS. 

This is the development tool 
most scanners were 
developed with. A highly 
versatile system. Only 4 
available.$179.00 Postpaid 

Best regards from the sur t>lus mines. For those of you who like to follow 
government (cold) war surplus offerings, the address for Defense 
R~utilization and Marketing Service (DRMS) is now bo~ 6276 2163 Airways 
Blvd, Memphis TN 38114-5210. Or Internet http://www.drms.dla.mil. 

As usual, my guarantee :s unconditional satisfaction or your money 
back. Most items are Pcrtpald, no minimum order. we take company 
checks, personal checks, .,urchase orders from educational institutions and 

Fortune 500 companies and C.O.D.'s. 3~ b. :J;,l Ce&, CC & fl/W 

VISION AND MOTION SURPLUS 
241A East Main Street 
Westboro Ma 01581 

508-366-8370 

Write In 153 on Reader Service Card. 

Aircraft Nlcad 
Batteries. 40 AH $7 
4 lb 23 AH $5 3 lb 5 
AH $3 PP, 3 AH 
$2.50 pp. 4.8 v 3.2 
AH starlight sealed 
unit $6 PP 10 for 
$35Quantum 4AA $3 

Above: An 18" motion 
linear positioner drive 
by a Maxon motor 
gearhead-encoder. 

Suitable for low load 
medium accuracy 
(3 mil) applications such as mat 
cutters and sewing machines. Includes 
opto limit switches. $99.00 PP. 
Below: A 4" travel linear positioner 
using an IKO recirculating ball slide. 
Maxon drive. Suitable for micro­
machlning.$69.00 

Maxon motor­
encoder-gear 
head. Swiss 
made. 8000 
RPM motor with 
80:1 reduction. 
Output torque 2 
Nm continuous 
80% efficiency, 
great for battery 
operation. 5 
mm shaft, 4 3/4 
long. Hewlett 
Packard Encod­
er ..... $49.00 PP 
A few available 
in other ratios. 



A Revolution in Technology! 

First With ........ . 

Socket for Micro Card 

125 Channel Selection 
As your cable company grows so will you, the 
Infinity 3000 is one of the first converters to offer 
125 channel/800 Mhz viewing. Don't settle for 
anything less than 125 channel capacity ... unless of 
course you like watching a blank screen. 

Dynamic Memory 
Only the Everquest line offers Dynamic Memory 
Recall. Put your favorite channel settings in 
Dynamic Memory and never worry about them 
again. Dynamic memory will recall the settings 
automatically. 

Upgradeable Micro Card 

Upgradeable Card Slot 
Now no matter where you go or what system your 
cable company uses, you're ready to adapt. Only the 
Infinity 3000 gives you the modular flexibility to 
pop out one card and replace it with another in a 
matter of minutes. (Accepts both standard and micro 
simm cards.) 

Advanced Parental Control 
Only Everquest offers non-volatile A.P.C. which will 
unlock all your parentally controlled channels with a 
four digit personal code and automatically relock 
them when you shut the unit off. 

Optional Programmability 
Only Everquest offers an Optional Programmable 
feature to Cable Operators. Call for details. 

Don't get left behind with inferior equipment that 
can't grow with you. Prepare yourself for the future 
with UPGRADEABLE TECHNOLOGY from 
Everquest. 

Additional Features include: 
• Audio/Video Ports 
• 314 Switchable 
• Sleep Timer 
• HRC!STDIIRC Switchable 
• Last Channel Recall 
• Favorite Channel Memory 
• Volume Control/Mute 
• Automatic Fine Tuning 
• One-year Warranty 

EYEid)Y,ST 

5723 F Street • Omaha, NE 68117 
Phone: 402-734-3641 
FAX: 402-734-4250 

Monday -Friday: 8:00am- 6:00pm 

CALL FCIR DEALER PRICING TCICIA Yl 

·--BDD--8~0 .... 998 
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Sell copies of 
Nuts & Volts to 
youi: customers 

I #140 PUBLICATIONS cont. 
TECHNICAL BOOK GRAB BAGS build your 
reference library. Mostly community college 
electronics titles. 10/$24, 50/$99, 250/$249 
plus shipping. SYNERGETICS SURPLUS, 
Box 809, Thatcher, AZ. 85552. 520-428-4073. 
VISA/MC. 

TECHNICAL BOOK GRAB BAGS build your 
reference library. Mostly community college 
electronics titles . 10/$24, 50/$99, 250/$249 
plus shipping. SYNERGETICS SURPLUS, 
Box 809, Thatcher, AZ. 85552. 520-428-4073. 
VISAIMC. 

CRYPTOSYSTEMS JOURNAL is a uniquely 
tutorial magazine dedicated to large-key 
secret codes for PCs. Complete source code 
for all programs included on diskette. Contact 
Tony Patti , 485 Middle Holland Road, 
Holland, PA 18966. Phone: 215-579-9888. 

HACKERS AND EXPERIMENTERS 
BOOKS. Cable Hackers Bible volumes 1 & 2, 
$44.45 each. Scanner Hackers Bible volumes 
1 & 2, $34.45 each. Satellite Hackers Bible, 
$54.45 . 8.6 megabytes hacker software, 
$29 .95 . Black Box Bible , $34.45. Phone 
Phreakers Bible, $34.45. Phone Box Bible, 
$43.45. Superhackers Bible volumes 1 & 2, 
$34.45 each. Add $2 per order for insurance. 
Many more plus videos! Ask for new 40-page 
1996 catalog. It's free this month. TELE­
CODE 520-726-2833. 

"FORBIDDEN SECRETS Of The Legion of 
Doom Hackers." Big 224-page handbook. 
Condemned programs & techniques from the 
infamous LOD's shut down BBS. Hacking, 
phreaking, & more! Limited edition. $20.95 
plus $5 S/H ($6 Canada). NYS add $2.14 tax. 
VISA/MC OK. CAB Research, Box 56-NNV, 
Commack, NY 11725. Phone orders: 1-800-
656-0056. 

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

ROBOTICS 
OPTICAL SENSOR, a TTL compatible 32 x 
32 bit MOS array in a 16-pin ceramic DIP, 
comes data sheets and applications. $25 ea. 
or 2 for $44 plus $3 shipping to: Future-Bot 
Components, 106 Commerce Way, Suite 
AS, Jupiter, FL 33458. 407-575-1487. 

SURPLUS ROBOTICS INVENTORY. 
Honeywell, Bimba, Origa pneumatic cylin­
ders, band and rod, reed switches, valves, 
indicators, fiber optic cables, and controls. 
Negotiable at 30% of list prices. Also used 
parts for sale. Call for list, 415-282-0576. 

THE MAGAZINE for robot builders: Th 
Robotics Practitioner. Build better robots wit 
practical ideas from articles written by robot 
builders. Send today for a free brochure 
Footfalls, Ltd., 483 S. Kirkwood Road #130N, 
Kirkwood, MO 63122. E-Mail: TAP@ 
Footfalls.com 

HEXWALKER™ ROBOT Kit. Basic Starn 
controlled, servo driven. $124.95 + $5 S& 
North America , $15 S&H others. Manua 
alone $9.95 + $1 S&H. Kit w/o Stamp $74.95 
Servo $14.95. CA 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 

D 
Do 

0 

I 
MAX ROBOT KIT. Mobile base platforms, 
motor driver kits, sensors, neural networ~ 
software, speech recognition software, an 
many more items! Zagros Robotics, PO Bo 
460342, St. Louis, MO 63146-7342. 314-768 
1328. zagros@mo.net 

ROBOTIC ARM kit , five axis with gripper 
Control with any serial port. Very accurat 
and repeatable. Level 1 kit is $60, uses RO 
servos you provide. Includes all hardware, 
structural components, software, and illustrat­
ed assembly manual with information on 
MiniSSC controller. Level 2 kit is $180 
includes level 1 plus servos and controller. 
Add $7.50 S&H USA, $15 international, I 
residents add 6.25%. Credit cards welcome 
TSS, 104 Partridge Road, Pekin, IL 61554-
1403, 309-382-1816. www.lynxmotion.com 

WANTED: ROBOTICS course books i 
research papers, concepts, daughter boards 
etc. David E. Palmer, 6401 E. Oak St., 
Scottsdale, AZ 85257. 

COIVERTERS • CONVERTERS • CONVERTERS CONVERTERS • CONVERTERS • CONVERTERS 
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JERROLD DRI·3·105 
61 Gallel, File Tiling 
Factlry ltflrlllslllll 
Single: $45.00 
5+: $31.00 
10+: $35.00 

PMASOIIC 
550 1HZ • HIC Sllltdl 

Plnltal La-lit .... 1 

Single: $75 
5+: $&9.00 
10+ $&5.00 

UIIVERSAL IEIOTESI 
REPLACEIEIT REMOTES! 

$5.00 & up 

Ast alltlllt OlstD•er 
•eterrallncelltlres 

Remote, Batteries & cou table Always Included 
WE DO NOT SELL DECODERS, TEST DEVICES, CHIPS, ETC! 

102 July 1996/Nuts & Volts Magazine Write In 157 on Reader Service Card. 

REGAL CR·83 
8J Cllalllll • Parental lOCk-Gilt 

lOre! Factory .......... 
Single: $55.00 

5+: $0.00 
10+: $45.00 
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Electronic Training Videos 
Learn electronics quickly and easily with UCANOO's 
computer-animated training videos. Students can learn at 
their own pace and professionals will find the UCANOO 
videos to be a valuable source of reference material. If 
these videos aren't the best learning tools you've ever 

seen , return them within 30 days for a complete refund. 
These videos are being used by Tech-Schools, CET's, 
Military Branches, Ham Operators, Industries, and more, 
across the United states and around the world . Order today 
and see how UCANOO is ... 

"Changing The Way The World Learns Electronics." 

SAVEl Buy any 6 videos for only $240 ... or ... Save MORElli Buy any 12 videos for only $450 

1-800-678-6113 rn ... 

or mail check or money order to: -~ 

UCANDO Videos ·_, 
P.O. Box 928, Greenville, OH 45331 ® 

FREE Shipping ... FREE Catalog 
Write In 45 on Reader Service Card. 

ROBOTIC COMPONENTS. The E-Z Stepper 
is a stepper motor and drive electronics in 
one compact unit in 17 and 23 frame sizes 
that can be connected to your parallel printer 
port. For catalog contact: Future-Bot 
Components, 106 Commerce Way, Suite 
AS, Jupiter, FL 33458. 407-575-1487. 

OPIETM THE mobile robot has been profes­
sionally designed by educators for use by 
College and High School Technology 
Teachers. OPIE-A comes with a 65 page lab 
manual and corresponds to a 30 hour unit in 
analog control. OPIE-D comes with a 110 
page manual and provides a 50 hour unit in 
digital electronics and computer software pro­
gramming. Prices: OPIE-A $275, OPIE-D 
$345. For more information contact: Precision 
Micro Dynamics. Tel 604-472-7249, FAX 
604-472-1830, http://www.islandnet.com/ 
-pmd 

PLANS/KITS/SCHEMATICS 

HOBBY CATALOG: Broadcast, ham, CB 
transmitters , amplifiers , antennas. TV add­
ens, descramblers, bugging devices, science 
projects, start your own radio station books 
and more. PAN-COM International, Box 130-
V, Paradise, CA 95967. 

BUILD A hi-tech solar flashlight. For com­
plete plans/photos send $10 to Hugh M. 
Adams P.E., 1011-D Hondo Ave., Ft. Walton 
Beach, FL 32547. 

QUALITY NOS PROJECT BOXES, .040 alu­
minum; 7x13x2, $8 .10; 8x12x3, $11.78; 
10x17x3, $14.75; 12x17x3, $19.25 .. 050 
Steel: 13x17x4, $21.06; 13x17x5, $24.03. 
Add $7 shipping . Send check : SCC, 185 
North Yale, Columbus, OH 43222-1146. 614-
279-2383 10-4 Eastern. 

RECOVER "SCRAP GOLD" from old com­
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 

WHITE-STAR ELECTRONICS 
TEL: 405-631-5153 FAX: 405-631-4788 

CONVERTERS: ........... .................................... 20 
Regal CR-83 ....................................................... 45 
* New, Panasonic TZPC 145 .............................. 75 
DQN-5 (2 or 3) (unmodified) ............................ .45 
DRZ-3 PJ (unmodified) 70 Channel Plain ......... 35 
DRX-3 PJ (unmodified) 60 Channel Plain ......... 32 

Call for FREE catalog. 
405-631-5153 

REMOTE CONTROL 
HAND UNITS: ............................. 20 
Jerrold Replaces: 400/450/550 .... .4.95 
Scientific Atlanta: 075/175/475 ... .4.95 
8600: On screen display ............... 7.50 
Pioneer: BR 81, 82 ...................... .4.95 
Panasonic: Call for model# ......... 7.50 
Zenith: All .. .. ........ .. ...................... 4.95 
Tocom: 5503-VIP, 5503-A ........... 7.00 
Universal: 4 in 1 RIM ................... 7.50 

50 
39 
69 
39 
32 
30 

50 
4.50 
4.50 
7.00 
4.50 
7.00 
4.50 
6.50 
7.00 

100+ 
35 
65 
35 
29 
27 

100+ 
4.25 
4.25 
6.50 
4.25 
6.50 
4.25 
6.25 
6.50 

Call for Oak, Hamlin, Regal-83, Regency, 
Texscan, and all others. 

Tamper-Bit tools: (10-lot) 
Jerrold compatible bits: 
1/4" Stacom Bit ................ $8.00 
Oval Round D ................. $20.00 
Torx Bit: 
Tocom T-8 ..................... ... $8.00 
Zenith T-IO,T-15 .............. $8.00 
Pioneer T-20 ..................... $8.00 
Scientific Atlanta T-20 ..... $8.00 
Pio 63XX Oval ............... $20.00 
Bit Driver Handle ............. $4.00 

We carry most remote hand units. If you don't find the one you ' re looking for, 
we can locate for you. 

Specializing in large quantities. 
HOURS: Monday thru Friday 9 am to 5 pm Central Time. 

Call for FREE catalog. 

Write In 161 on Reader Service Card. 

T ASER GUN. Very easy to build, under $60. 
Capable of arcing holes in soda cans & punc­
turing through leather. Very powerful. Send 
$5 for plans and schematics. R. Rhoades, 
545 Stewart Dr. , Vista, CA 92083. 

$AVE BIG BUCK$ 
VOICE CHANGER board! Fully assembled 
and tested! Not a kit! 16 levels of change, 
many applications! $39.95 + $4 (S&H) US 
funds! PARSEC Electronics, PO Box 34594, 
Phoenix, AZ 85067. 

ELECTRONIC KITS: Caller ID w/battery 
backup , 150 call memory and an RS232 
interface, Multistation Thermometer w/4 sep­
arate temperature stations and an RS232 
Interface, Telephone Dialer, 240 number stor­
age and an LCD display. Call Genoa Group, 
1-800-772-3945. 

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

UNIVERSAL REMOTE CONTROL SYS­
TEMS infrared, RF miniature transmitters , 
receivers. Items for novice technician or edu­
cator. Combine your home and vehicle con­
trol automate anything. FREE CATALOG. 
Inventive Solutions, PO Box 8, Stratford, NY 
13470. E-Mail: invent@klink.net 

ALSO; 
SA-8580 
SA-8550 
SA-8590 
DPBB-7 
DPV-5 
DPV-7 
Basics 

Pioneers 
& much more! 

Zenith STlOOO's 
$25.00 

(screened and *aned) 

-All other ZTACS available, including 1600's­

All converters are unmedifted only. 

Kahleworks t-•••-•••-s••• 
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DECODERS NOVA VISIONS 
QTY QTY QTY QTY QTY QTY 

10 20 50 10 20 50 

STEALTH 1000-P .I I I 1$45 $39 $35 NV-5600 (PIO) I I I I 1$199 $185 $170 

TNT-3. I I I ••••••• I .$55 $50 S45 NV-5700 I I I I I I I I 1$199 $185 $170 

STEALTH BOP I I I I I I IS45 $39 $35 
NV-5800 (S/A) ••••• $199 $185 $170 
NV-5750 (JIB) I I I 1$275 $260 $245 

M8D-3 I I I I I I I I I I I .$55 $50 S45 
PI0-3+ I I I I I I I I I I I .$59 $55 $50 

6055 
EW COMBOS 

QTY QTY QTY co VERTER5 10 20 50 
11 l 

QTY QTY QTY BOSS 1 I I I I I I I I I .$195 $185 CALL 
10 20 50 BOSS2 I I I I I I I I I .$195 $185 CALL 

CENTURY CT -3000 I I 1$65 S&O $55 BOSS3 I I I I I I I I I .$195 $185 CALL 

PANASONIC 145 ••• I .$79 $74 $69 

REFURBISHED CO VERTERS 
R 
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HEATH COMPANY is selling photocopies of 
most Heathkit manuals. Only authorized 
source for copyright manuals. Phone: 616-
925-5899, 8-4 ET. 

EXTRATERRESTRIAL SIGNALLING 
device. Based after many successful experi­
ments where scientists actually witnessed 
''them" returning signals. Around $40 to build. 
Send $5 for plans and schematics. R. 
Rhoades, 545 Stewart Dr .. Vista, CA 92083. 

LASER TAG project. Now that laser pointers 
are under thirty dollars, build a laser receiver 
with buzzer and blinking LED for under $10. 
Send check or money order for $3 for parts 
list, schematic, and assembly drawing or $14 
plus $2.50 S&H for unassembled kit to: T2 
Electronics, PO Box 465, NE 181st #424, 
Portland, OR 97230-6660. 

CARL'S ELECTRONIC BONANZA PAGE. 
Everything you ever wanted to know, but 
were afraid to ask. Cable descrambling, elec­
tronic plans and kits, stopping power meters, 
and much more. Several informational items 
now available on-line. Come check us out at 
http://www.ultranet.cornl-carlton 

COMPLETE MODIFICATION kit to upgrade 
GE Superadio with 3 sidebands and IF mod, 
$70. 1-800-944-0630. 

BROADCAST FARTHER! 75-110MHz ampli­
fier connects to stereo transmitters. Produces 
2-20 watts. Requires 50-150MW drive. 
Complete plans with part source and antenna 
information only $14 + $2 S&H. Progressive 
Concepts, PO Box 586, Streamwood, IL 
60107. 708-736-9822. 

TANDY/RADIO SHACK repair, owners man­
uals (computer peripherals, printer, etc.) at 
modest prices. Write for list or needs. Will 
consider trades for similar IBM and 
microchannel documentation. MEMORIES, 
331 N. Dulton Dr., Toledo, OH 43615. 

REVERSE ENGINEERS BIBLE. Theory and 
operation behind reverse engineering: com­
puters, cellphones, descramblers, GALS/ 
PALS , encryption, dongles, patents, and 
more. Software included for file editing and 
comparison, logic determination, cracking, 
disassembling, and more. $46.45 postpaid. 
520-726-2833. TELECODE, PO Box 6426-
NV, Yuma, AZ 85366-6426. 

CNC-PCB MINT DRILL: NEW. Convert your 
Dremel drill press to CNC. Plans $25 . 
Hardware kit is available for $175. Low cost 
MOTION CONTROLLERS from $20. See 
http://www.seanet.com/-dmauch for info or 
call 206-487-0013 after 4pm Pacific. 
CAMTRONICS Inc., 18230 130th Pl. NE, 
Bothell, WA 98011-3118. 

PROFESSIONAL LOOKING CAD schemat­
ics from your hand drawings. Net list genera­
tion ready for layout software . Fast turn­
around, guaranteed accuracy. No job too 
small. PCB layout and manufacture also 
available. Steve 516-756-9092 or E-Mail to 
STEVEF1 @JUNO.COM 

HOME AUTOMATION via phone: Call home, 
turn devices on/off from across town/world, 
and not own expensive computers. Put fur­
nace, air conditioner, on remotely. Call home, 
press code, Bingo! On comes furnace, air 
conditioner, etc. Components available from 
local stores. Minimal wiring required. 
Package includes: wiring diagram, compo­
nents list, components source, manufacturers 
list. Money orders only. $10.95 information 
controlling your home via phone) AMR 
Automate Ctr., PO Box 1176, Waltham, MA 
02254-1176. 

MINIATURE TRANSMITTERS! All types! 
Low to high power! Also voice activated 
switches! Telephone recording switches! 16 
level voice changer plus complete plans on 
RF power amplifiers! Send $2 for information, 
refundable on first order. PARSEC 
Electronics, PO Box 34594, Phoenix, AZ 
85067-4594. 
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RT Systems Amofe!Jr ~Cidio . 
Supply ··· ' 

The Radk1 Place 
5675-A Power Inn Rooct 
Sacramento 95824 ""i 

TowerlkX*s 8207 Stephanie Drive , 
Huntsville 35802 ' F~ ''~ 1280 E'. Willow Pass Road 

Concord 9AQ20 1, 

it 630 Sari Ant~nio ~dod 
Mountain View 94040 
1600 Broadway ;(< 
Sacramento 95818 

Balteries, Batter~$ *'" 
3415 W. Glendale Ave. #4 
Phoenix 85051 

1829 E. Soufhern Ave. 
Tempe85282 

6245 E. Bell Road 
Scottsdale 85254 
MJ Sales, Inc. 
1842 W. Grant Road 
Tucson 85745 
TowerJ~ecords 

2727 El camino Real 
Son Mateo 94403 

Tower liecofas!ViCleo 
220 N. Beach Blvd. 
Arrahelm 92801 · 

212 F st. 
Dovis9$616 

3E. 9th St. 
Tempe85281 5!93 Christie Ave. 

;:~t Efiieryville 94608 

Abletronics 
9155 Archibald Ave. Unit 
Cucamonga 91730 
Aerogen Electronics 
7411 Garden Grove Blvd. 
Garden Grove 92641 
All Electronics 
905 S. Vermont 1\ve. 
Los Angeles 90006 

14928 Oxnard St¥ 
VanNuys91411 
Allen's To Go , 
13461 Hwy. 88 
Lockeford 95237 
AIHronics 
230G-D Zanker Road 
San Jose 95131 
Blackreother Electronics 
3004 E. 7th st. 
Long Beach 90814 
California Compu-Books 
3805 Ocean View Blvd. 
Montrose 91020 
Computing Technology 
251 Balsam St. 
Ridgecrest 93555 
Darcel! Electronics 
4910 Santa Anita Ave. 
EIMonte91731 
DAVTV 
212A Miller Ave. '' 
South San Francisco 94080 
Del Amo Books & News 
163 Del Amo Fashion Center 
Torrance 90503 
Ford Electronics " 
8431 Commonwealth Ave. 
Buena Park 90621 
Harding Way News 
113 W. Harding Way 
Stockton 95204 
Hi-Fi Doctor 
1814 E. Ball Road 
Anaheim 92805 
HSC Electronic Supply 
4837 Amber Lane 
Sacramento 95841 

3500 Ryder st. 
Santa Clara 95051 

6819 Redwood Drive 
Cotati 94931 
JK Electronics 

¥. 

6395 Westminster Ave; 
Westminster 92683 .f 
Opamp Technical Books 
1033 N. Sycamore Ave. 
Los An.geles 900~8 
Pace ElectronicS 
369 fiamps,hire Road 
Thousand Oaks 91361 
Quantum Enterprises 
1566.Simpson Way 
Escondido 92029 
Sav-On ElecJronics 
13225 Harbor Blvd. 
Garden Grove 92643 
SUrvival Books & Equipment 
11106 Magnolia Blvd. 
North Hollywood 91601 

5611 Blackstone 
Fresno 9'3710 
2052 Redwood Hwy 
G~eenbrae 94904 

2280 Market St. 
San Francisco 94].14 ,., 

3205 20th Ave. 
San Francisco 94lt32 

2525 Jones St. 
San Francisco 94133 

871 Blossom Hill Road 
San Jose 95123 

14570 Ventura Blvd. 
Sherman Oal<s 91403 
Valencia Newsstand 
23164 W. Vai~ncia 'Blvd 
Valencia 91355 
Video Electronics 
3829 University Ave. 
San Diego 92105 

Com-West Radio 
Systems ltd. 
48E. 69th Ave. 
Vancouver. BC V5X4K6 

Fistell's Micro Electronics 
7023 E. Colfax Ave. ti 
Denver 80220 · 
lntematlonaJ Testa Society 
2220 E. BijooSt. %' i.· 

Colorado Springs 80909 
T H Electronics JJ 

216 Commerce or.. Unit 2 
Fort Collins 80524 
Tower Records/Video 
2500 E:' l st Ave. 
Denver 80206 
Y,lestem Test !Systems 
530 Compton #C 
Broomfield 80020 t; c•_ · 

Archway News 
64BankSt. 
New Milford 06776 
Derric Electronics 
1660 Whitney Ave. 
Hamden 06517 

Tower R~rds , 
2000 Penn5ylvanla AVe; 
Washington 2Cl0Qt. 

·'W 

Clarks Out of Town News 
303 s. Andrews Ave. 
Fort Lauderdale 33301 
~Mike's t:teCttonic 
DistribUting Co. 
roo 1 NW 52nd st. 
Fort Lauderdale 33'309 
Skycfdtt Paris 8c Surplus, Inc. 
2245 W. Fairbanks 
V!ijnterJ&ork &27$9 
&1nny;S" At sunset 
2260 sunset Strip 
SUnriset33322 

Tower Records 
4211 Woiolae"Ave."' 
Honolulu 96816 

611 Keeoumoku 
Honolulu 96814 

Hi-Tech 'Surplus 
605 E. 44th St. 
Boise 83014 "~ 
The Current Source 
5159 Glepwood , 
Boise 83714 

City Newsstand 
4018 N. Ciceco 
Chicago 60641 
Pick's Electronics 
Lewis Park Mall 
Carbondale 62901 
Tower Records/Video/BQ9ks 
383 w. Arrny :rrail R.l'i)ad :"' 
Bloomingdale 60108 

2301 N. Clark st. #2f!J 
Chicdgo 60614 

1209 E. Golf Rood 
Schaumb urg ·ro 173 

Harbourtown Sales 
108 Pari< 32 West Dr., #B 
NobiesviHe 46060 

Uoyd's Radio 8c 
Electronic, Inc; 
220 w. Harry St. 
Wichita 672 13 

K-Soft Systems 
514 steele St. 
Frankfort 40607 

Lakeside News 
3323 severn Ave. 
Metairie 70002 

Tower Records 
408 N. PeterSt ~ 
New Orleans 70130 

C.S.A. Paging .& Cellular 
700 Mace Avf:J .• Stere 8 
Baltimore 21 221 
Silicon Valley Electronics 
2014-A Industrial Drive 
Annapolis 21401 
Tower Records/Video 
2566 Solomons Island Rood 
Annapolis 21 401 . 

160'1 Rockville Pike #21 0 
Rockville 20852 

I 
Family Electronics 
111 E. Superior St. 
Alma48801 

~ 

uttle Professors Book Center 
22174 Michigan Ave. 
Dearborn 48124 
MW Electronics ·~ 
229 E. Michigcm Ave . 
Pow Paw 49079 
Purchase Radio Supply, lnc. 
327 E. Hoover Ave. 
Ann Arbor 48J04 
Tower liecords 

•. · • ;;., • ·\)! . 
Amoteur;ltectiCSnic'Sdppty 
1072 N. Rancho Drive 
l ds :Vega§ 89106 "' "\ 
Less Buster's Elebtronics 
2930 N. Los Vegas Blvd. 
VSTG-22 
Nor1J.1 Las ~egos 89030 
adi6Worfd 

:~ 16 vad q .Hwy 
f'Bo . City 89005 
"" Tower Records/Video 

4580 W . Sahara Ave. 
> Las Vegas 89102 
. 6450 South Virginia · 
·Reno 89511 

s 
JR Tech Systems 
1309 Highwoy?l 
Belmar 0771 9 
Tower RecordS; 
8b9 Route 17 sOuth 
Paramus 07652 

¥f//. '1/'-:_'f!!<-,:· 

All Pha~NideQ 
Security ."lnc. · · 
70 Coin Drive 
Brentwood 1171 7 
Ham Central 
3 Neptune Road 
Poughkeepsie 12601 

, Hlrsqh Soles Corporation 
··· 219 California Drive 

Williomsville 14221 
:!flower Records/Video 

105 Old Country Rood 
", Carle Place 11514 

350-370 Route 110 
• Huntington 11746 
' 383 Lafayette St. 
New York 10003 

Compustuff 
2751 Medina Rood 
Medina 44258 
Dayton Software ... 
3903. Wii~~Pington Pike. 
Kettering 45429 
Di~al O_ge ,]'!:". 

7603 Mentor Ave. 
Mentor 44060 

260 <;;opger . 
Eugooe. 97402 

l,545 N. Commerc ial ~E 
SOlem ~7303 -
Powell's Technical Bo9kstore 
33 NW Park .. 
Portland 97209 
lower Books 
1307 NE 102nd Ave. 
Port1and 97220 

S¥ . Nl 
..,,,......,......,n SCientific 
~F Cape Hom Road 
Red:lliJ~Q ]"7<356 
Penn Electronics 
23lOA Walnut st. 

·· Harrisburg 17103 
Tower Books 
425 South St 
J 'hiladelphio 19147 
rower Records 
,340 W. Dekalb Pike 
King of Prussia 19406 

Tanner Electronics 
1301 W. Beltline # 105 
Corrollton'75006 
The Communication Source 
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RESOURCE BIN 

Picking a potent peck 
of pliant PICs. 

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. 

I'm now in the process of setting 
up my new Guru's Lair web site 
you will find at (where else?) 
www.tinaja.com- This is the place 
you go for instant tech answers. 
Among the many files in our library, 
you will find complete reprint sets for 
all of the Resource Bin columns. 
Along with some new "rich text" glob­
al search features. 

The site is still under construc­
tion, but I fully intend to move thou­
sands of my files here. So, definitely 
come visit. But bear with me for a 
while till things really get into gear. 

You will get the best results if 
you have both Netscape Gold and 
Acrobat Amber. These are down­
loadable from www.netscape.com or 
www.adobe.com 

even remotely close. 
First and foremost , PIGs are 

readily available in smaller quanti ­
ties. And totally hassle free. To indi­
viduals, to students, to small scale 
tech start-ups, anybody. While typi ­
cal onesie-twosie costs are $4.00 to 
$7.00, the prices on some chips 
drop under a dollar. 

Second, a PIC uses a non-tradi­
tional Princeton RISC architecture in 
which your program and data memo­
ries are (usually) held strictly sepa­
rate. These longer self-addressing 
instructions let you do most comput­
er commands as one byte instruc­
tions which execute in one single 
clock cycle! This one-on-one feature 
gives you as much as a 3X speed 
advantage and up to a 3X code 
length advantage over classic 68XX 
or aoxx micros. 

Third, the PIC is elegantly sim­
ple. There are scant few commands 
in the PIC instruction set. But they 
are super powerful and very easy to 
use. 

Fourth, your PIC can be quite 

NEXT TIME: 

a PIC chip might end up astonishing­
ly fast. Sadly, most designers go out 
of their way to slow their PIGs down. 

Assume you want to quickly 
shove a squarewave out a port. Start 
with a 20 MHz PIC. By using internal 
machine language only, we toggle 
the port and then continuously 
repeat. 

There are four PIC clock cycles 
per machine cycle. Thus, a 20 MHz 
clocked PIC executes each instruc­
tion in a blazing 200 nanoseconds. 

Allow one machine cycle for 
your toggling, and two for the gob­
ack. Our squarewave has a half peri­
od of three cycles or a full period of 
six. The port output frequency is 833 
KHz. 

More realistically, you'll want to 
do a decrement or test of some sort 
that gobbles up at least one extra 
cycle and lowers you to 625 KHz. 

That is if your code gets internal­
ly stored. Your normal way to 
expand a PIC's memory storage is 
with serial EEPROM. This route is 
cheap, simple, and needs few inter­
connects. 

But dozens of clock cycles may 
be involved. Hundreds when you've 
got to write to memory as well. 

If you are using external EE­
PROM memory, your squarewave's 
output frequency will drop on down 
into the 50 KHz range. 

Most any computer program can 
be interpreted or compiled. 

With any interpreted program, 
each program step gets read in 
order and then converted into a use­
ful action at run time. This interpret­
ed program is often first written in a 
chosen higher level language as 

Basic or PostScript. These 
are easy to write and inter­
act with humans well. 

Meet the PIC 

This month, I thought we'd see 
just what the excitement is all about. 
The PIC microcontroller appears to 
have become the chip of the 
decade. To the point where there's 
no point ever again designing any 
bits-and-pieces classic hardware 
solution. 

Don shows us a few 
insider secrets on net 
webmastering. 

With a compiled pro­
gram, an initial compiling 
run is done to sort out only 
your essentials of exactly 
what has to be done. Only 
the precise instructions 
needed at run time get 

Especially one which involves 
555 timers or other jellybean chips. 

A PIC is basically a tiny black 
box that has lots of digital (and 
sometimes analog) inputs and out­
puts. You teach the box what rela­
tionship you want to have between 
your input and outputs. This gets 
done by writing a program or a com­
mand series on a PC host. 

Those commands then get sent 
to a programmer which blasts 
instructions into one or more PIC 
chips . Your PIC then remembers 
what it is supposed to do. It can then 
be used anywhere. 

There's several big time advan­
tages to PIGs that utterly and totally 
blow their competition away. It is not 
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fast because of one byte commands, 
and because of 20 MHz clocks. 

Fifth, the PIC is a very low­
power device that is easily battery 
operated. With careful clock design, 
it can even become the core of your 
micropower system run off coin cells. 

Finally, the PIC is extreme ly 
easy to learn and is lots of fun to 
use. 

Additional specif ic tech nical 
details on what a PIC does and how 
it does it are in MUSE88.PDF 
and MUSE99.PDF on my new 
www. tinaja. com 

Let's try to interleave the PIC 
basics with today's major re­
sources ... 

How Fast is Fast? 

When you write custom crafted 
and hand-coded machine language, 

used. 
The rule is that machine com­

piled code is usually faster than 
interpreted code. And that hand­
crafted machine language is way 
faster than either. 

Continuing the speed examples, 
the BASIC Stamp from Parallax is 
stil l by far the most popular PIC 
interpreter. An original Stamp could 
output a squarewave at 500 Hz or 
so. 

The key point is that interpreted 
vs. hand-generated speeds are not 
even remotely close. They differ by a 
factor of 10 to 100 or even more. 

Always hand code for speed! 
A PIC running at the usual 8 

MHz slurps around 10 mils of its 
supply current when active . This 
may be far too much if you are trying 
to run off a tiny coin cell. 

The PIC current is proportional 

nczw from 

DOH LfittCfiSTEit 
ACTIVE FILTER COOKBOOK 

The sixteenth (!) printing of Dan's bible on analog 
op-amp lowpass, bandpass, and highpass active 
filters. De-mystified instant designs. $28.50 

CMOS AND TIL COOKBOOKS 
Millions of copies in print worldwide. THE two 
books for digital integrated circuit fundamentals. 
About as hands-on as you can get. $28.50 each. 

INCREDIBLE SECRET 
MONEY MACHINE II 

Updated 2nd edition of Dan's classic on setting 
up your own technical or craft venture. $18.50 

LANCASTER CLASSICS LIBRARY 
Dan'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 
Intra to PostScript Video . . . . . . . . . . . $29.50 
PostScript Reference II . . . . . . . . . . . . $34.50 
PostScript TutoriaVCookbook . . . . . . . $22.50 
PostScript by Example. . . . . . . . . . . . $32.50 
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 ... . .... . .. .. .. $16.50 
Acrobat Reference . . . . . . . . . . . . . . . . $24.50 
Whole works (all PostScript) . . . . . . . $380.00 
Synergetics Surplus Catalog . . . . . . . . FREE 
Technical Insider Secrets..... . .. . .. FREE 

POSTSCRIPT SECRETS 
A Book/Disk combination crammed full of free 
fonts, insider resources, utilities, publications , 
workarounds, fontgrabbing, more. For most any 
PostScript printer. Mac or PC format. $29.50 

BOOK-ON-DEMAND PUB KIT 
Ongoing details on Book-on-demand publishing, 
a new method of producing books only when and 
as ordered. Reprints, sources, samples. $39.50 

THE CASE AGAINST PATENTS 
For most individuals, patents are virtually certain 
to result in a net loss of sanity, energy, time, and 
money. This reprint set shows you Dan's tested 
and proven real-world alternatives. 28.50 

BLATANT OPPORTUNIST I 
The reprints from all Dan'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 Dan's Nuts & Volts 
columns to date, including a new index and his 
master names and numbers list. $24.50 

FREE SAMPLES 
Check Dan's Guru's Lair at http://www.tinaja.com 
for interactive catalogs and onl ine samples of 
Dan's unique products. Searchable reprints and 
reference resouces, too. Tech help, hot links to 
cool sites, consultants. email: don@tinaja.com 

FREE US VOICE HELPLINE VISA / MC 

SYHERGETICS 
Box 809-tiV 

Thatchczr. fiZ 85552 
(520) 428-4073 

Write In 36 on Reader Service Card. 



Adobe Acrobat E 0 Technical Pubs 
PO Box 7900 PO Box541222 
Mountain View CA 94039 Merritt Island FL 32954 
(800) 833-6687 (407) 454-9905 

Axiom Manufacturing 
717 Lingco Drive #202 
Richardson TX 75081 
(214} 994-9676 

ccs 
PO Box 11191 
Mllwauke WI 53211 
(414} 781-2794 

Circuit Cellar Ink 
4 Pari< Street #20 
Vernon CT 06066 
(203} 875-2751 

Electronics Now 
500-B BI-County Blvd 
Farmingdale NY 11735 
(516} 293-3000 

Scott Edwards 
964 Cactus Wren Lane 
Sierra Vista AZ 85635 
(602) 459-4802 

ITU Technologies 
3477 Westport Ct 
Cincinnati OH 45248 
(513) 574-7523 

to clock frequency. Typical micro­
power apps often substitute a 32 
KHz clock, thus trading speed for 
power. 

Your usual route towards a fast 
PIC design is to do a slow design 
first. Using your BASIC Stamp. 

This step makes sure your sys­
tem does what it is intended. When 
only a modest further speed-up is 
required, you substitute Scott 
Edwards' (or other compiled) rou­
tines for each step in the program. 
For dramatic speed-ups, you rewrite 
the whole thing from the ground up 
in custom crafted machine language. 
Like you really should have done in 
the first place. 

Microchip Technology 

These people are the prime sup­
plier for PIC chips and tools. 

They have got dozens of data 
books and app notes available. Start 
off with their free PIC Data Book and 
the fine Microcontroller Applications 
Manual. 

Originally, there were three main 
PIC families. The 16C54 (and the 
other 16C5X chips) were their 
cheapest and simplest. They typical­
ly offer 12 to 20 port lines, 512 to 
2048 bytes of fixed program memo­
ry, and 25 to 73 bytes of user RAM. 
With 12-bit opcodes. 

Don't let all these seemingly 
small values fool you. PIC code 
takes up far less memory than is 
needed for classic micros and you 
can always easily tack on great 
heaping megabytes of external serial 
EEPROM. 

Their 16CXX series has addi­
tional memory. Program memory to 
4096 bytes and up to 192 bytes of 
RAM. The instruction words are 14 
bytes wide. They also do include a 
full time serial port to simplify pro­
gramming. 

The high end 17CXX series 
offers a full 64K of memory space, 
interrupts, hardware multipliers, and 
all the rest of the bells and whistles. 

And a brand new series of ultra 
low-cost PICs has just been 
announced in eight-pin packages for 
seriously low end apps. Priced well 
under a dollar in humongous quanti­
ties. 

Microchip Technology also has 

FIESC>URC:E 

Microchip Technology 
2355 W Chandler Blvd 
Chandler AZ 85224 
(602) 786-7200 

Nuts 6 Volts Science First 

liquid crystal dis­
plays, thermome­
ters, and applica­
tions that involve 
the low-cost radio 
control servos. 

430 Princeland Ct 
Corona CA 91719 
(909) 371-8497 

95 Botsford Place 
Buffalo NY 14216 
(BOO) 875-3214 

mlcroEnglneerlng Labs Parallax Synergetics 
Box 7532 3805 Atherton Ad, #102 Box 809 
Colorado Springs CO 80933 Rocklin CA 95765 Thatcher, AZ 85552 Scott also does 

custom consulting 
and application 
development. 

(719) 520-5323 (916) 624-8333 (520) 428-4073 

Midnight Engineering 
1700 Washington Ave 
Rocky Ford CO 81067 
(719) 254-4558 

K:en Pergola 
2088 Swamp Road 
Richmond MA01254 
(413) 698-3167 

Advanced TransData 
14330 MidWay Road #128 
Dallas TX 75244 
(214) 980-2960 

Netscape Gold Picard Industries 
501 E Middlefield Ad Box 61 
Mountain View CA 94043 Clarendon NY 14429 
(415} 528-3m (716} 589-o419 

leta Electronic Design 
18 Bismarl< Street 
Manchester NH 03102 
(603) 644-3239 

Advanced 
Trans Data 

tech support, plenty of software, in­
circuit emulators, and design 
seminars. · 

Parallax 

Lance Wally and his Parallax 
folks are the home of the BASIC 
Stamps - tiny modules that make 
PICs friendly and ultra easy to per­
sonally use. 

Their original BASIC Stamp I 
was an entire microcontroller in 
a $29.00 14-pin SIP package . 
Measuring half an inch high by an 
inch and a half wide. 

This BS 1 gave you eight 1/0 
lines, 256 bytes of program memory, 
and ran 2,000 instructions per sec­
ond. 

Their newer BS2 is in the shape 
of a 24-pin integrated circuit. It has 
16 1/0 lines, executes 4,000 instruc­
tions per second, and handles serial 
data to 50 kilobaud. It also has new 
commands that produce DTMF 
tones and the X1 0 remote control 
instructions. 

Parallax has also got lots of sup­
port products. From hardware inter­
faces to Stamp Experimenter Boards 
and full programmers. For serious 
designers, they also offer a series of 
C/earView in-circuit emulators. 

The Parallax web site can be 
found at www.parallaxinc.com- Do 
note that inc in the middle of their uri 
address! parallax.com is somebody 
else. At any rate, they've got the full 
BASIC Stamp app notes, program­
ming software, and bunches of other 
goodies available for your immediate 
downloading. 

There's also a hot link to here 
from my www.tinaja.com 

Scott Edwards Electronics 

Scott Edwards is another Nuts & 
Volts writer. You will find his BASIC 
Stamp column and PIC Applications 
info right here on a monthly basis. 

Scott is heavy into PIC 
Development Tools, his series of 
machine language software modules 
which do BS things much faster and 
far more compactly. They also 
extend the Stamp's memory and 1/0 
capabilities 

Scott also carries various back­
pack add-on hardware goodies as 

Any PIC device 
is a progammable microcontroller. 
You have to teach it what it is going 
to do. You have four main choices 
here: You can use a OTP or one 
time programmable chip. These are 
the cheapest for working and testing 
code in small to medium quantities. 
The earliest PICs required a fairly 
specialized programmer driven from 
a host's parallel port. Later versions 
u~e their serial 1/0 to greatly simplify 
programming and host interface. 

When you are certain you will 
sell a minimum of 25,000 identical 
copies of your chip, factory pro­
grammed ROM versions are avail­
able. 

What if you intend to develop or 
improve your code? There are more 
expensive EEPROM versions of 
PICs available. You could reprogram 
these over and over again. But when 
you are really serious about doing 
major PIC development work, you'll 
want to go to an ICE or in-circuit 
emulator. 

An emulator fakes PIC behavior 
to the best of its ability. The simplest 
of emulators is more properly called 
a simulator. Simulators execute only 
a software model on a host comput­
er, usually on a PC, very slowly. 

Instead, true emulators hide a 
real PIC somewhere in their innards. 
A mid-priced emulator might run 
quite slow. Perhaps at only 1/1 OOth 
of its normal speed while including 
such niceties as single stepping, 
tracing, debugging, and monitoring 
of key variables and data locations. 

A real-time emulator does all this 
and does it at your normal and 
expected PIC speeds. Finally, an 
ICE has a physical plug on it you 
drop into your PIC socket. 

The real-time emulators are usu­
ally based upon the special fancy 
PIC chip known as a bond out ver­
sion in which additional access 
points are brought out to multiple 
pins. The real beauty of emulators 
and simulators is instant and contin­
uous reprogramming. 

The fancier in-circuit emulators 
are not cheap. Pricing in the $600.00 
to $1,000.00 range is typical. Put 
another way, an in-circuit emulator 
can easily pay for itself in a few 
dozen hours of avoided design time. 

While Microchip and Parallax 
both sell great in-circuit emulators, 

lately I've been using the RICE16-5X 
from Advanced TransData. 

Advanced TransData carries a 
nice collection of higher end devel­
opment tools. Mostly centering on 
emulators and programmers. Plus 
their RICE16 development software. 

Along with several other suppli­
ers, they also offer C compilers. But 
note that any code you compile from 
the C language is guaranteed to end 
up as an absolute atrocity when it is 
run on any PIC system! Every time. 

The reason is simple: Unless 
you know, fully grok, and genuinely 
love both PIC machine language 
code and its architecture, you're cer­
tain to get lousy results. That C lan­
guage goes out of its way to lock 
you out of this essential understand­
ing process. 

microEngineering Labs 

This is Jeff Schmoyer's opera­
tion up in Colorado Springs. Jeff is a 
superb source for the PICs them­
selves and for low-cost PIC prototyp­
ing boards. A 16C54 PIC sells for 
$4.50 in singles, while their PIC 
Proto-18 breadboard goes for $9.95. 

Jeff is also big on PBasic 
Compilers. Host software which pre­
compiles the PIC commands so they 
will run much faster than interpreted 
Basic. $99.00. 

Among dozens of other prod­
ucts, Jeff also has a $29.00 PIC 
Proto Demo Kit which includes a 
PIC, a breadboard, LEOs, a speak­
er, and a collection of related good­
ies. 

Circuit Cellar 

The Steve Ciarcia Circuit Cellar 
has long been a quality source of 
low-cost microcontroller systems. 
Especially those suited for home 
automation. 

Steve's latest product is called 
the Pic Stic1. This combines their 
own hardware with software and 
tools by microEngineering Labs. 

There are three devices offered. 
The first one is BS1 pin-for-pin com­
patible. Being interpreted code, this 
beats the BS1 by up to 15 times on 
speed. The second one adds a real­
time clock, while the third adds some 
fancy NO conversion capabilities. 

These are not yet BS2 compat­
ible. They are working on newer ver­
sions that shortly will be. 

Science First 

These folks are newcomers to 
the PIC arena. Their main gig is sell­
ing low-cost Van DeGraff generators 
and educational science demo pro­
jects to students and teachers. 

They've just introduced a very 
easy-to-use PIC trainer and some 
simple real-world interface stuff. 
Intended mainly for non-program-
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Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING ••• 
with the AES learning system/ 
embedded control system. 
Extensive manuals guide 
you through your 
developmenl project. 
All programming 
and hardware details 
explained. Complete 
schematics. Learn to program the 
LCD, keypad dig ital, ana log, and serial 
110. for your applications. 

•32K Byte ROM, 32K Byte RAM • 2 by 16 Liquid 
Crystal Display • 4 by 5 Keypad • Digital, Analog, and 
Serial l/0 • lnterrupts,timers, chip-selects • 26 pin 
expansion connector • Built-in Logic Probe • Power 
Supply (can also be battery operated) • Powerful ROM 
MONITOR to he lp you program • Connects to your 
PC for programming or data logging (cable included) • 
Assembl y.BASIC, and C programming(varies with 
model) • Program disks with Cross Assembler and 
many, well documented, program examples • User's 
Manuals: cover all detai ls( over 500 pages) • 
Completely assembled and ready to use • Source code 
for all drivers and MONITOR • Optional Text Book 

Everything you need. From $279 
Money Back Guarantee 

Call for Free Info Pack, or see 
WEB at http://www.aesmicro.com 
714-550-8094,FAX 714·550·9941 

Call1-800 - 730-3232 

AES 
U!!f!Mif!iifiii§i(ffjf£#1 

AES 970 W. liTH STREET, SANTA ANA, CA 92706, USA 

Wor~ 
of Savings from 

INTERNATIONAL 

C(((J)J)) 
MICROELECTRONICS 
Surplus & Overstock Company 

of Electronic Components 

CALL NOW 
For Your 

FREE 
Catalog 

• Large Inventory 
• All New Parts 
• Reduced Prices 

Phone 
# 800-999-0463 

Fax 
# 817-473-0525 

108 Write In 44 on Reader Service Card. 

I PLANS- KITS- SCHEMATICS cont. 

MAGNETIC FORCEFIELD generator, will 
actually ~e~el or destroy objects trying to 
pass. Th1s IS truly an awesome device to 
have. Send $5 for plans and schematics. R. 
Rhoades, 545 Stewart Dr. , Vista, CA 92083. 

SCHEMATICS AND DOCUMENTATION for 
remote control miniature encoded RF and IR 
transmitter and receiver boards. $5 Inventive 
Solutions, PO Box 8, Stratford, NY 13470. E­
Mail : invent@klink.net 

MANUALS/SCHEMATICS WANTED 

WANTED: COLLINS Radio Company litera­
ture. Jim Stitzinger, 805-259-2011 , FAX 805-
259-3830. 

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

WANTED: DIAGRAMS for radio frequency 
~eatin~ equipment. Induction, dielectric, plas­
tiC, microwave. YOUNGSON's, INC., 6701 
Melrose Ave., Louisville, KY 40216. 502-448-
6228. 

WANTED: PLANS/schematics on way-out 
information. Unlimited type devices on infra­
sanies, high energy radio frequency, and oth­
ers. Also parts location. Should work. Charles 
McGrath, 103 Barkly Road, Beeston, Leeds 
LS11 7EN, W. Yorks, England 

BORLAND C++ library reference manuals 
(ver 3.0). We have site license for Turbo C++ 
(ver 3.0, but prefer the Borland manuals. Any 
quantity from 1 to 60. Consider a donation. 
Prof. Herb Zipper, SUNY, Farmingdale. 516-
420-2589; fax 516-420-2194; zipperhj@ttc2. 
lu.farmingdale.edu 

WANTED: TEST EQUIPMENT SERVICE 
MANUALS! And catalogs, for HP, Tektronix, 
Fluke, other manufacturers. Pepper Systems, 
214-353-0257, 214-902-9511 FAX. 

MISC. ELECTRONICS FOR SALE 

FIBER OPTIC TRANSMITTER/RECEIVER 
SALE. Enables you to transmit composite 
video images from any video source (cam­
eras , VCRs , etc.) over fibe r optic cable 
instead of coax. PC networks? We don't 
know. Complete package includes transmit· 
ter, receiver, and two AC adapters. Brand 
new in the box. Only $49 or two for $79 while 
supplies last. Credit cards OK. Fax/message: 
501 -223-9406. Internet address: pager@ 
aristotle.net Surplus City, Box 23016, Little 
Rock, AR 72221 . 

PCB LAYOUT + AUTOROUTER + SMDS 
$295! http://www.bestproto.com/ftpsite 

SILENT SAM turn signal reminder (patent­
ed). Keeps you from going down the road 
flashing inadvertently. $30 ppd., Visa/MC 30-
day money-back guar. Free flyer. Call toll free 
1-800-398-5605. 

RARE EARTH MAGNETS: Buying and sell­
ing . Various small sizes, but very strong. 
Priced to sell. Call STC at 616-849-1 800. 

CLOSEOUT ITEMS from BNF. Wind speed 
indicator kit $5 , $13/3; Tesla coil kit $19; 
$55/3; fan/motor speed control $3, $10/4; 2-
1/2" ID 1-1/2" D. Solder pot $3 , $13/3. 
Voice/sound activated switch modu. $1 ; com­
ponents by the foot , assorted, $1 /10', 500 
pts ., 2 speed SW. motor/lamp control $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 $3, $10/4, mix or 
match. All working units, 6 x 9 TV speakers 
$1, $5/6; 14550 UART $1.5. Send SASE for 
flyer. BNFE, Ate. 1S, Peabody, MA 01960. 
WWW.BNFE.COM V508-536-2000, F508· 
536-7400. Since 1964. 

ELECTRONIC ASSEMBLY MACHINERY. 
We buy and sell assembly machinery includ­
ing solder machines and board cleaners, 
insertion machines and lead formers. Petlock 
Inc., Rialto, CA. 909-8n-8900, FAX 909-8n-
8902. 

mers. Typical are relay drivers, dis­
plays, burgular alarms, EPROM 
emulators, and a few others. Prices 
from $20.00 to $60.00. 

Contact Nancy Bell at Science 
First for free catalogs and newslet­
ters. 

Synergetics 

Uh , that's me, I guess. I'm 
strongly attracted to the PIC chip 
because of it being the heir apparent 
to the 6502, its elegant simplicity, 
and its ultra clean code. I've been 
mainly developing in two 
areas: Flutterwumpers and magic 
sinewaves. 

As we've seen in previous 
columns , a flutterwumper can be 
anything that moves and either 
chomps or spits under intelligent 
control. X-Y tables, circuit drilling, 
engraving machines, signmakers, 
Santa Claus machines, or CAD/CAM 
mills. 

The fine PostScript general pur­
pose computer language is 
absolutely ideal for a flutterwumper's 
high-level side. Among zillions of 
other reasons, there is PostScript's 
incredible font variety and its grace­
ful curves. 

To me, it makes the most sense 
to split the problem. Use PostScript 
on a suitable host to initially gener­
ate your flutterwumper paths. 
Convert those paths to some simple 
meta language. Then let a PIC or 
two down on the flutterwumper do all 
of the low-level scut work for you. 

While you can use HPGL or 
Gerber format, to keep costs really 
down, all you'd really need is a sim­
ple code of single ASCII characters. 
0 for north, 1 for northeast, and so 
on; U for up and D for down; Q for 
quit. 

By splitting PostScript on host 
and PIC on flutterwumper, a $100.00 
printed circuit drill and a $200.00 
Santa Claus machine should be pos­
sible. 

Magic sinewaves are some 
newly discovered and ultra-long 
repeating sequences of ones and 
zeros . They have precisely con­
trolled amplitudes and amazingly low 
distortions. 

Major new uses include induc­
tion motor speed controls, electric 
cars. solar panels, power inverters, 
and home energy efficiency 
improvers. Compared to PWM , 
magic sinewaves offer lower costs, 
higher efficiencies, cooler operation, 
much less RFI , and elegantly simple 
designs. 

I will be happy to send you a 
free reprint on my magic sinewaves 
if you call , E-Mail, or write. Or a full 
blown development proposal if you 
have more than casual interest. 
Seminars, sourcecode, and my full 
consulting services are available. 

Additional files on flutter-

wumpers, Santa Claus machines, 
and my magic sinewaves on 
www. tinaja. com 

Also Rans 

The PIC is absolutely ideal for 
small scale tech start-up ventures. 
Let's look at a few random sam­
ples ... 

Axiom Manufacturing offers a 
PIC Microprocessor Development 
Kit. CCS has a group of PIC-related 
products, both programming and 
development oriented. Fred Eady's 
E. D. Technical Publications special­
izes in low-cost PIC development 
tools. 

ITU Technologies sells the PIC-
1 Programmer. The kit is $29.00 
while the assembled and tested ver­
sion goes for $49.00. They also do 
retail individual PIC chips and are 
heavy into Caller ID and similar PIC 
applications. 

Matrix Labs is the home for the 
QuicPic Language and their new 
16C57 Proto Boards. Ken Pergola is 
the source for his Micro-bRISC pro­
grammers, software, and useful 
firmware. Picard Industries sells a 
number of interesting and low-cost 
PIC development aides. 

As does Zeta Electronic Design. 

This Month's Contest 

As our contest for this month, 
just tell me about any PIC resource I 
don't already know about. Or sug­
gest some new, unique, or totally off­
the-wall application for a PIC design. 

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. 

Send all your written entries to 
me here at Synergetics, rather than 
to Nuts & Volts editorial. NV 

Microcomputer pioneer and guru 
Don Lancaster is the author of 

33 books and countless tech arti­
cles. Don maintains his no-charge 
US tech h~1pline found at (520) 
428-4073, besides offering all of his 
own books, reprints, and consulting 
services. Don also has two free cat­
alogs full Rf his resource secrets 
waiting fotyou. Your best calling 
times are 8-5 on weekdays, 
Mountain Standard Time. 

Don is in the process of set­
ting up hi~ Guru's Lair at 
http;!!www.tinaja.com 

'· Ft!ll ff3l!£~fJt~ and preprints of all 
Don's cq~ ·' · · and ongoing tech 
support ;f,i r here. You can 
reach Dofr nergetics, Box 809, 
Thatchf!:fj c~ .85552. Or send any 
messages ;lo his US Internet 
address ofckfjl@tinaja.com · 



Java nco CABLE TV 
Descrambler Kits The Electronics "Five & Dime"! 

40,000 FT2 OF REAL BARGAINS 
"NEW & IMPROVED UNIVERSAL KIT' 

• computer parts •diodes •tie-wraps • wire & cables 

• mise software .LEOs • batteries • obsolete parts 

• TVNCR service parts • telephone parts & ace. • fuses • equipment racks 
UNIVERSAL KIT ............... $84.95 
Includes all the original parts plus the improvements and a 
silk-screened PC Board. NEW PRODUCT. 

•1cs • resistors • crystals e knobs & hardware 

• sockets • capacitors • oscillators • circuit boards 

• tubes e switches & relays • fans, meters e subassemblies 

• transistors • connectors e speakers • neat " junque" 

• 

We have one of the largest selections of common and " hard to find" integrated 
circuits available. Check out our huge inventory of new and used computer 
equipment We offer quick tum-around order processing. Call us first for the best 
selection and lowest price! 

ENCLOSURE PACKAGE .....•... $44.95 
Includes all the switches, hardware, AC Adapter, and a 
black silk-screened box for above Universal kit. 

Call or write ~~d~~:!.Wtoo..JAVANco (528-2626) 

NEW UNIVERSAL FULLY BBS: (615) 244-4445 Fax: (615) 244-4446 
http://www.javanco.com ASSEMBLED ................. $199.95 

Write In 199 on Reader Service Card. 

This product includes all the features of the Universal kit 
and the Enclosure package in a finished fully tested version. 
The product includes our new advanced circuitry. RG-384 COAXIAL cable , 500' $100 deliv­

ered. 2000' $100 FOB Jasonville. Sample $3. 
Send check to : William Miller , Box 201 , 
Jasonville, IN 47438. 

PHAZER RADAR/LASER JAMMER 
COMBO. Jams all police radar. No more tick­
ets or manufacturer pays them! 3-yr warranty. 
30-day money back guarantee, $197.95 com­
plete. MONisa/MC/COD. Kortesis Marketing, 
Box 460543 , Aurora , CO 80046. 303-548-
3995, FAX 303-699-6660. 

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-con­
ductor cable, Irradiated PVC, SO-CORD, Mil­
Spec wire , Building wire , Welding cable , 
Battery cable , Telephone wire , Shrink tubing , 
Cable ties, Connectors. If interested, please 
call 1-800-626-7540, FAX: 714-771 -5043. 
Visa/MG. 

NO MORE TICKETS! Modify your radar 
detector into a RADAR JAMMER. No elec­
tronic knowledge needed. Easy step-by-step 
plans $9.95. Guaranteed. 1-800-295-0953 
(24 hr.) Visa/MC/Dis. 

PC BOARD CARBIDE DRILLS! As low as 
$0.30 each! Also electronic surplus. Send or 
call for free flyer. Hoffman Industries, 853 
Dundee Ave., Elgin, IL 60120. Ph: 708-622-
8201, Fax: 708-622-8202. 

HIGH QUALITY TOOLS AND STAINLESS 
STEEL HARDWARE. European and 
American screwdrivers, nutdrivers, pliers, hex 
keys, balldrivers , and much more! Wiha , 
Bondhus, and Knipex! Stainless cap screws, 
machine screws, nuts, washers, U-bolts, and 
eyes. Free catalog. Robert Mink Import­
Export, Box 6437V, Fair Haven, NJ 07704. 
Telephone or fax 908-758-8388. 

FOR SALE: Digital capacitance meter, SWR 
meter, scanner with antenna. Make offer. Call 
Peter 305-223-7202. Box 35-2812, Miami, FL 
33135. 

WHOLESALE PRICES ON COMPUTER & 
CELLULAR PHONE ACCESSORIES. 
Variety of electronic components for sale & if 
we don't have it, we can get it. One stop 
shopping! HURRICANE COMPONENTS 
Ph/Fax 352-357-0381 . Also, buying excess 
electronic inventories. 

TELETYPES: ONE model 15 teletype with 
power supply and stand. One model 28 KSR. 
One model 28 RO desktop model. Very 
heavy. Also assorted C/KU satellite receivers. 
SASE for list. Larry Lunsford, 7517 N. Church 
Ave. , Tampa, FL 33614. 

WANTED: AUDIO VAC tubes. Trying to res­
urrect my home-made amplifiers of yester­
year. 6L6s, 588s, EL34s, 6550s, 6CA7s, rec­
tifiers, hi-volt caps. Contact: M. Levy, 61 N. 
Main St., W. Hartford, CT 06107. Tel : 860-
561-1757. 

USED TECHNICAL books : Electronics , 
radio, physics, military, mathematics, data 
books , manuals, mechanics , computing , 
chemistry , engineering , reference , maga­
zines, miscellaneous, etc. List $1 (stamps 
OK); also new and used vacuum tubes list 
SASE. Softwave Communications, Dept. NV, 
1515 Sashabaw, Ortonville, Ml48462. 

GREAT PARTS and prices. Send $3 for 96-
page catalog. 2N5909 dual FET , 4/$3. 
TDA2002 8W amp , $1 .50. Surface mount 
LEDs 15 each red & green, $3. 12AT7 RCA 
tubes , $3. Shipping included. Visa & MC. 
Phone/Fax 702-795-7151 . Star-Tronics, Box 
98102, Las Vegas, NV 89193. 

TRI-MODE KIT ................. $59.95 
Includes all the parts (with a SAW filter), a silk-screened PC 
Board, and AC Adapter. Not included is the enclosure. 

SB-3 KIT ...................... $44.95 
Includes all parts, a silk-screened PC Board, and AC 
Adapter. Not included is the enclosure. 

NOTCH FILTERS ............... $39.95 

CALL TOLL FREE 1-800-886-8699 
Visa, MasterCard, or COD 

Add $7.50 Shipping and Handling. 

Northeast Electronics, Inc. 
PO Box 331 O-N, North Attleboro, MA 02761 

Write In 160 on Reader Service Card. 

Check out these prices before you place your next order!** 
Resistors, Capacitors, Diodes, and Much More! 

1/4W 5% Carbon film $3.15/K, 1/4W 1% Metal film $5.85/K 
1N4001 -1N4007 1AMP Diodes $10.50/K, 1N4148 Switching Diodes $8.50/K 

P&B Relay #T90N1 012-24 w/Dust cover, $1.55/Each 
Crydom #02425 Solid State Relay, $1 0.95/Each 

11Jf +-20% 50V Radial electrolytic, 5x11 mm $23.00/K 
.01 tJf +-20% 50V Ceramic Disc with .250" lead spacing $15.00/K 
**Some restrictions apply. Call for details 

Inquire about our lines of Chip components: Resistors, Ceramics, 
Tantalum, etc. 

We also have many close out specials, call or write for a free catalog. 
In our current close out special, we are offering " Information Storage Devices" 

(ISO) #ISD-VM1110A, 10 Second Voice Module, now only $7.00 each while quantities 
last. We also have, Speakers, Adapters, I.C.'s, Connectors, etc.! 

Visa and Master Card Accepted. Toll Free 1-800-323-8962 (c/o Edmar) 

THE M.O.O. CorP. 809 W. Estes Scbaumburi!.lllinois 60193 
FAX: 847-923-9112 
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When Visitina 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 Fairba.nks 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 

Accept Credit Cards 
and Increase Your Sales! 

MasterCard. Visa, American Express•. Discover" 

All Types of Businesses Considered 

Why limit yourself to only customers with 
cash in their pocket or checking account? 
Accept credit cards and you open the door 

to the rest of the buying public! 

Axin Financial Services, Inc. 
will waive your sign-up fee ! 

(Limited time offer) 
No sign-up fees if you act now! 

Call or Fax for Free Info: -
Jim Krause, Axin Financial Services, Inc. 

Voice & Fax (31 0) 694-0565 

Axin Financial Services, Inc, A Registered ISO/MSP 
of AmericanMidwest Bank & Trust, Rosemont, IL 

Check Guarantee, ATM I Debit Card also available ! 
*American Express & Discover subject separate approval 

Write In 81 on Reader Service Card. 

ELECTRONIC KITS! RADAR GUNS: MPH Industries, model K-SS. 
Displays your speed & target speed. Comes 
w/case & instructions. Only $300. 1-800-S39-
2859. Caller ID to PC Interface PIC-1 a Programmer 

LET YOUR PC KNOW WHO IS CALLING ! 

. " . 
t l .! -~· . 

':.. 1"1' -..:..... 
~ ~ .. .., • ;;. /'"" .. 

Only 
$39! 

• tiny 2.25" x 3.5" double-sided printed circuit board (pcb) with 
silkscreen and soldermasks 

• Connects to DB-25 Serial Port directly or to DB-9 Serial port 
via standard modem cable 

• Advanced Caller ID Windows software (w/ Visual Basic source 
code) supports name and number 

• includes pcb. all parts, 2 disk software set, and step-by-step 
assembly manuaJ 

• requires 7-ISV DC or 5-12VAC wall transformer ($4 extra) 

LEARN TO UsE MICROCONTROLLERS TODAY! 

Only 
$39! 

• Programs ALL Microchip PICI6C6xnx/8x devices 
• high-quality 3.5" x 2.75" double-sided printed circuit board 
• Parallel Port driven via standard DB-25M to DB-25F cable 
• Spin header for adapters and in-system programming 
• includes pcb, all parts, software, assembly and user' s manual 
• requires 15-20V DC or 12-ISV AC walltransformer($4 extra) 

KIT $39 plus SS S1H 
• assembled/tested PIC-I a w/ Cable and Power Supply- SS9 
• PIC-n-GO Pacbge1- PIC-I a with PIC16CI4 Electrically 

Erasable PIC Processor- no Eraser needed! add 56 to above 
• 40/28 p· ZIF Ad te $30 

ITU Technologies 
MASIUL ... D. COD 

CHECK. P.O. Acct:I"TPJ> 

30-DAV MONKY-RACX OUAII.AN'll!K 

90-DAV WAQ.AI>rfY ON AU.. O'HU! 

34 77 WesqJort Ct .. Cmcmnat1. OH 45248 -3026 
Phone: (513) 574-7523 Fax: (513) 574-4245 

E-maol: sales@otutech.com Web. http ;www.otutech.com 

Write In 121 on Reader Service Card. 

SOLAR KING'S many millions of dollars of 
solar panels in stock. Solar panels: 12" x 12" 
1SV, 3W, .2SA, $19.9S, $170/10, $800/SO, 
$1,SS0/100; 12" X 6" 1SV@ .12SA, 1.SW, 
$1S.9S, $140/10, $1,200/100, $9,000/1,000; 
6" X 6" 7.2V @ .065A, .75W, $6.9S, $S9/10, 
$500/100, $3,990/1 ,000. Wholesale, retail 
mail order. Material running low. New solar 
material coming in all the time. Many other 
solar items available. Call or SASE catalog. 
BNFE , Ate . 1S , Peabody, MA 01960. 
WWW.BNFE.COM VS08-S36-2000, FS08-
S36-7400. Since 1964. 

SALE: CLOSING SHOP. Everything must 
go: test equipment, Sams, VCR, TV, books, 
chassis, IC, misc. kits, service manual. Super 
deals on every item. MTS, POB 971, 
Baytown, TX 77S22-0971. Voice/Fax 713-
424-271S. 

DEALERS 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613. 

NEW, USED, and "as is" Radio Shack items. 
Software, printers, computers, books, parts 
for R/C cars, etc. Free list. B and B 
Enterprises, 208 S. Pulaski St. , Baltimore, 
MD 21223. 410-S66-S388. 

ELECTRIC CAR GE motors designed for 
EVs . Series and shunt motor systems 
include: Controller, accelerator switch and 
digital display. Discount prices. Send $S for 
specification and price sheet to: DM3 
Electrics, PO Box 14S74, Scottsdale, AZ 
8S267-4S74. 

PHOTOMULTIPLIERS, NIM, CAMAC, optics, 
UHVAC, high voltage and more. Components 
and equipment for individuals, colleges, uni­
versities and R&D organizations. High quality 
at reasonable cost. For catalog: OE 
Technologies, Box 703, La Madera, NM 
87S39. Ph: SOS-S83-2482, Fax: SOS-S83-
9190. 

SPECIAL PURCHASE: Fluke 1900A multi 
counter, $7S; 1910A $100; S10A opt. 01 AC 
reference standard $17S; 8S20A 5-1/2 digit 
multimeter $22S. Fax us to be put on our 
twice monthly equipment listing @ 707-747-
S277. Psitech Plus 707-74S-4804. 

LAMBDA, POWER supplies "glore:" voltage 
adjustable, current limit, OV, and panel 
meters; 0-3V @ 9A; 0-SV @ 80A; 0-8V @ 
80A; 0-12V @ 33A; 0-15V @ SOA; 0-20V @ 
3SA; 0-2SV @SOA, 0-36V @ SA; 0-40V @ 
3A, @ SA, @6A. Harrison dual PS, 0-40V @ 
1.8A, metered. Sola mini/micro computer AC 
voltage regulator, 120VAC @ 8.34A. Wall 
plug-in PS, 9.7SVDC @ 0.6SA, 9VDC @ 
0.5A. Call704-372-0096, Fax 704-372-7799. 

ICs BLANK PICS6s $2 .10. 68HC705s 
$12.9S. For other ICs call for prices. Remote 
SSO compatible hand units $2. For other 
remotes $S.SO and up. 702-26S-1716. 

TUBES, NEW, unused. Send self-addressed, 
stamped envelope for list. Fala Electronics, 
Box 1376-3, Milwaukee, Wl53201 . 

MOTOROLA MX300-R radios, STX rapid 
chargers, and MTX-900 rack chargers. All 
pre-owned. Save $$$. Call Waltronics Comm. 
9S4-412-1673 or E-Mail to WALDRUM@aol. 
com 

If you are looking for a consistent supply of quality RX-400-DIC and RZ-450-DIC at 
VOLUME DISCOUNT PRICING-CALL US! 

rJ/ We ensure quality by: 
• Fully refurbishing cosmetics and electronics 
• Rigorous testing - 48 hour heat test before shipping 
• Packaging each unit with a new remote 
• Providing a customer handbook, hook up and operation manual 
• Shrink wrapping each unit with remote and handbook 

-You can sell right out of the shipping carton 

SALES HOURS 
8:30a.m. - 4:30p.m. CST 

FOR ORDERS CALL 1-800-942-6649 
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Does... 1. All MOTOROLA's (including 951 C & Elite)! 
2. NEC's P1, P2, P4, P6, P7! 3. AUDIO VOX (includes 
new 800)! 4. GE-ERICSSON (includes new version)! 
5. MITSUBISHIIDIAMONDTEL! 6. SONY (H333)! 
.___ __ Optional 7-way version does PANASONIC's! 

lVOTIC~!!! 

CALL NOW FOR SPECIAL INTRODUCTORY AND UPGRADE PRICES 

ABOUT US 
Midnight Communications (a division of Cellular Technology Group) was one of the first importers/distributors of the "stand alone" programmer 
(i.e. "black box", "copy cat", ''kopy cat", etc •• ) WE ARE PARTICIPANTS IN THE BBB's CARE PROGRAM AND DO NOT OPERATE OUT 
OF A LETTER SUITE OR USE A P.O. BOX. You are invited to call or visit us at 2170 Roswell Road, Marietta (Atlanta) GA. 30062. Purchaser 
of any product agrees to comply with all local, state and federal laws, including all FCC rules and regulations. AU products are sold for 
EDUCATIONAL PURPOSES ONLY. VISIT US ON THE WEB http://www.ce/Jtec.com 

CALL US TODAY AT 770.973.8474 ore-mail ctg@mindspring.com 
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The modern 
VHF and UHF 
commercial 

and amateur radio 
transceiver is regu­
larly troubled with 
intermodulation. 
Yet bigger, 10-year­
old transceivers with multiple stages of cavities 
and helical resonators work well in heavy RF envi­
ronments. 

"They don't make them like they used to," 
comments Bill Alber, a communications technician 
for his sheriff's aero squadron in the San 
Francisco Bay area. ''The new small mobile and 
micro-handheld transceivers blow squelch all the 
time in the city," adds Alber, explaining that public 
safety personnel would constantly try to crank the 
squelch all the way to the right to decrease sensi­
tivity to intermodulation, and ultimately turn the 
volume all the way down to cut the clatter. ''The 
older radios did just fine, but newer radios have 
miniaturized themselves 
so small that their front­
end circuitry just can't han­
dle the overload," adds 
Alber. 

lntermod distortion, 
nicknamed "intermod," 
arises from non-linear mix­
ing of two or more signals 
in the front end of a fec;eiv­
er on the modern VHF and 
UHF transceiver with extra 
"hot'' front-end GaAsFET 
circuitry. Non-linear mixing 
yields frequency products 
other than the signals 
applied to the mixer. Here 
is an example of non-linear 
mixing that can occur in a 
VHF handheld or mobile unit on two-meter 
ham band frequencies. 

Two local repeaters are many times 
heard simultaneously as intermodulation 
on a new two-meter transceiver. One 
repeater outputs on 146.670 MHz, and the 
other repeater outputs on 146.880 MHz 
repeater. A perfectly linear front-end ampli­
fier will contain just these two frequencies, 
and will amplify them by the amplifier gain 
figure. However, if the receiver amplifier is 
non-linear - many times a problem with 
the modern VHF or UHF receiver - the 
amplifier will cont<;liQ the two repeater fre­
quencies PLUS the sum and differences 
- .210 MHz difference and 293.55 MHz 
sum. Ham operators near militaiy bases 
would find an intermod trigger if-Jhere was 
any major radio activity near 290 MHz. 

But when you get MORE ; than two 
_ strong signals, out of band, coming into a 
· non-linear RF amplifier in your receiver, 

the intermod mix and trigger gets closer to home. 
Take, for example, one reason why 152 MHz kilo­
watt paging transmitters regularly show up on two­
meter receivers. Paging transmitters are assigned 
112 July 1996/Nuts & Volts Magazine 

between 152 MHz-153 MHz, and 157 MHz-158 
MHz. Suppose paging transmitter "A" is on 
152.240 MHz, paging transmitter "B" on 152.150 
MHz, and paging transmitter "C" on 157.720 MHz. 
The sum of the first two frequencies minus the 
third sea channel ends up at 146.670 MHz -the 
output of a popular repeater channel found every­
where in the United States. Besides the third order 
intermodulation, there also commonly exists fifth 
order IM, too. The combinations of the frequencies 
become almost endless. The front end of the 
transceiver must somehow deal with all of these 
extraneous signals. 

Reducing intermod distortion in the front end 

extremely helpful in 
under $100.00: 

consisting of four quar­
terwave linear cavity 
resonators with aper­
ture coupling. There 
are two major manu­
facturers of band-pass 
filters which I have 
tested and found 

cutting down intermod for 

DCI Digital Conununication1 
Whit• City. Canada 

S06·7 8 1·4 4 S I 
JlftC lab1 

Tonawanda. RY 
7 I 6·8 7 4·16 8 t 

The big band-pass filter is off-the-shelf for 
amateurs wishing to pass the two-meter band, 
either 144 MHz to 148 MHz, or for weak signal 
amateur radio use, 144 MHz to 146 MHz. Both 
companies will also tune to any specific commer-

cial channel on VHF or UHF that you 
desire. 

Jim rord 
The band-pass filter goes in series 

with the antenna lead-in. In the case of 
a dual-band handheld operated from a 
single antenna port off of a dual-band 
base antenna~ you will need to use a 
duplexer to single out the VHF and 
UHF circuits, and switch to two individ­
ual antennas or another duplexer. In 
other words, the band-pass filter for 
two meters would look like a stop-band 
filter for the 70 em circuit. Keep this in 
mind when considering band-pass, 
dual-band filters for handheld opera­
tion with a single output jack. 

n 6Jr t•1ting 
th• bond­
poll filt•r. 

T•chnicion 
tuning o 
n•w bond· 
po11 fill•r 
'Y'I•m. ~ 

The insertion loss for the band-pass 
filter is less than 1/2 dB. Filter 

response is relatively steep, just 
what you want to offer up to 40 dB 
attenuation at 10 MHz away on 
either side of your operating fre­
quency. 

The band-pass filter is a "must'' 
for any major two-meter base sta­
tion installation where a mobile 
unit or a handheld is your operat­
ing transceiver. Even some two­
meter base stations have little 
front-end cavity filtering on the 
inside, and the band-pass filter will 
do wonders to cancel intermod. 

But for the two-meter ham band, 
152-153 MHz pagers are still rela­
tively close and within a portion of 
the band-pass filter response 
curve and can still give you recep­
tion headaches. The band-pass fil­
ter does a nice job of rolling off the 
157 MHz signals that sometimes 

of mobile and handheld transceivers is accom­
plished by reducing the out-of-band spectrum that 
the radio receives. One solution is the band-pass 
filter. These are shoebox-sized affairs, usually 

create the mix, but nonetheless, 152 MHz pagers 
still creep through. 

After you try the band-pass filter, chances are 
you're going to find a lot less out-of-band racket 



creeping in on your desired channel. But you may 
still need more intermod suppression, and you'll 
need to do a little detective work to see where the 
signals are located on the radio spectrum that are 
creating the unwanted mix. Most likely, paging 
tones are still creating the unwanted mix, coming 
from kilowatt ERP transmitters in the 152 MHz-
153 MHz band. Your solution is to specifically 
notch these frequencies out, relieving your receiv­
er of having to deal with these overpowering sig­
nals. Paging transmitters traditionally run 200 
watts or more into 10 dB gain linear antennas, 
yielding better than 2,000 watts effective radiated 
power. No wonder they are a nuisance to ham 
radio and commercial radio operators on nearby 
VHF channels. 

The most popular notch filter is from Par 
Electronics (Lantana, FL; 407-586-8278). The Par 
filter comes in several different sizes - one for 
handhelds slightly larger than a Zippo lighter, and 
a slightly larger one about the size of a double­
deck of cards for mobile units. Either filter offers 
negligible loss on ham frequencies two meters 
and 440 MHz. Instead of having to switch out the 
filter for UHF ham, the filter can remain in line with 
almost no loss or any significant VSWR. The Par 
filter has been patented with a 40 dB-50 dB notch 
in the lower of the two spectra occupied by pagers 
in the 152 MHz band. 

The amateur handheld version has minimal 
attenuation, rising to near zero on the low side of 
the notch, while trailing off more slowly on the high 

side. Although there is slight attenuation in the 154 
MHz-175 MHz spectrum for ham sets that tune 
out-of-band signals, the filter still permits the 
reception of VHF high band. 

There is a scanner version of this filter which 
has a steep slope on the high side of the notch to 
allow uninterrupted reception from 154 MHz to 
900 MHz. The filters are designed by Dale Parfitt 
WA2YPY, an avid amateur operator who saw the 
need for these filters as more ham sets come on 
the market without internal helical resonators. 

"I installed the Par Electronics VHF DN-153 
HT scanner intermod filter on my Uniden Bearcat 
890XLT, and it cut my intermod interference by 99 
percent when using an outside antenna. After try­
ing many different filters and cavities, the Par filter 
worked best," comments David Chandler KA1ZZJ. 
"Since installing the filter, I am now able to monitor 
stations never heard because of intermod prob­
lems," adds Chandler. 

The Par filters also work well for satellite and 
packet ham radio users. The filter is used to 
reduce desensitization caused by the two-meter 
transmitter getting into the 70 MHz front end. This 
is where the asymmetrical notch technology with­
in the Par filter shines as the loss is well below 1 

dB while providing notch-
es in excess of 50 dB 
only two-three MHz 
away. Ham radio con­
testers and weak-signal 
operators are also begin­
ning to pick them up -
they're especially useful 
for the new ICOM IC-706 
VHF multi-mode trans­
ceiver. 

Another interesting 
use of the Par notch filter 
is their natural 50-ohm 
impedance with an 
antenna that may not 
look like a perfect 50-
ohm match. The unique 
dual-band German "Duo 
Quad" window antenna 
for hotel rooms and con­
dos is a perfect example 
of where the Par filter 
really does its job well. 

The German anten­
na, hung by suction cups 
around a metal-framed 
window, brings in so 
much signal that a 
handheld is usually 
swamped by out-of-band 

lntermod Filters 
Par Electronics VHFDN152HT 

(Notch Filter, with female input BNC and male output BNC connectors) 

Frequency Insertion Loss SWR 
144 MHz .2 dB 1.35 

148 MHz .25 dB 1.1 
152.4 MHz 35 dB >5 

152.4 MHz is the deepest null frequency and is in the middle of the 
paging band. 

Digital Communications DCI-146-4H 
(Band-pass filter with female/female UHF connectors) 

Frequency Insertion Loss SWR 
140 MHz 34 dB >5 
144 MHz .8 dB 1.4 
146 MHz 
148 MHz 
152 MHz 

.55 dB 
1.65 dB 
31 dB 

1.3 
2.7 
>5 

The loss at 148 MHz was a little high, but was understandable con­
sidering the custom tuning for the lower portion (sideband) of the 
two-meter band. 

intermod interference. Tests conducted 3/24/96 by N6JF Jim Ford 
The 
filter notches out the offending 
152 MHz paging intermod sig­
nals. 

At the same time, it also 
reduces the relatively high 
VSWR encountered when a 
loop antenna is hung by suc­
tion cups near a metal window 
frame. This results in a perfect 
match to the handheld that will 
transmit cooler without signifi­
cant VSWR problems. 

The filter also minimizes the 
small coax cable on the hand­
held as being part of the 

antenna system. The fi lter mounts right at the 
antenna feedpoint on the unique German Duo 
Quad antenna. (Information: 714-549-5000, 
Monday thru Friday, 10:00 am to 4:00 pm, 
California time; $65.00 as pictured.) 

Both the notch filter, as well as the band-pass 
filter, simply connects to the antenna output of 
your transceiver or VHF/UHF receiver or scanner. 
It is not wired up on the inside. The Par filter works 
fine for dual-band handhelds and dual-band 
mobile units with only one antenna output. The 
band-pass filter only works on single-band outputs 
because it passes only 2 or 4 MHz of VHF OR 
UHF frequencies - not both. 

For the notch filter to work at its best, you 
need to scan the frequencies outside of your nor­
mal operating band and see where the interfer-

ence is coming from. For pagers, try 152 MHz to 
153 MHz, or 157 MHz to 158 MHz. For business 
radio calls, scan between 151 MHz to 152 MHz. 

Once you know where the offending frequen­
cy is on the spectrum, look for other strong signals 
creating the unwanted mix, and then decide which 
one you are going to go after with the notch filter. 
If you can't identify the frequencies, you may wish 
to try the band-pass filter first. Each filter runs 
$100.00. r~ 

You must also determine that the mix is occur­
ring within your radio, as oppo ed to the less com­
mon transmitter mix which is actually occurring at 
a distant transmitter site. When this type of inter­
modulation occurs, a real signal appears on the 

input of your desired fre­
quency, and no filter should 
have any effect on your 
desired channel of recep­
tion. 

One way to identify 
whether or not the signal is 
inside your unit, or a prob­
lem outside of your unit, is 
to switch between several 
different radio sets and see 
whether or not they all pick 
up the same offending sig­
nal. If they do, chances are 
the offending signal may be 

square on frequency, and you'll need to figure out 
another way to suppress the problem at THEIR 
end of the circuit. 

But chances are most of the mixing is occur­
ring within your .own handhelg tor mobile unit run 
off of a base ~ation antenna,_ and here is where 
the band-pass frtfers and the Par notch filter will do 
their best in 'suppressing J!'ie problem. Par 
Electronics goes"one step further and will handle 
your technical qUestions by calling them at their 
regular 407-586-8278 number during the day. Be 
prepared with information on what frequencies the 
offending intermod is coming from, and they will 
line up a filter that will probably notch out the sig­
nals that are causing you the problems. 

Band-pass filters and notch filters really work. 
NV 
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• PERSONALIZED ASSISTANCE • 
• COMPETITIVE PRICING • 

Please have the make and 
model number of your 
current cable box so that 
we could give you the best 
available systems in your 
area. 

CATV SYSTEM COMBOS 

SA-M-80 -COMBO: 

SA-M-80-DECODER ONLY: 

PIO-COMBO: 

PIO-DECODER: 

DIGITAL J-COMBO 

DIGITAL J-DECODER 

150.00 

85.00 

165.00 

95.00 

150.00 

85.00 

CATV 1 PC. SYSTEMS 
NOVA-5700: 225.00 
NOVA-5800: 225.00 
NOVA-5600: 245.00 
8580: 250.00 
8590: CALL 
8600: CALL 
BASEBAND AVAILABLE: CALL 

( 1 PC. UNITS CONSIST OF A CONVERTER WITH 
BUILT IN DESCRAMBLER & REMOTE) 

ZENITH COMBO: (RECONDITIONED) 

ZENITH DECODER: (RECONDITIONED) 

OAK COMBO 

235
·
0° FILTERS 

170.00 

135.00 

OAK DECODER 70.00 

SOME BRANDS NOT LISTED 

( ALL COMBOS CONSIST OF TUNER, REMOTE, 
AND DECODER + PATCH CORD ) 

• NO ILLINOIS SALES: 
TECHNICAL HELP: 1-708-889-0281 

CHANNELS #2 THRU #23 

CONVERTERS: (PARENTAL LOCKOUT) 

PANASONIC: 
NOVA CENTURY: 
VIEWSTAR: 
REMOTES: 
REMOTE AlB SWITCH: 
PATCH CORDS: 
FILTERS: 

20.00 

89.00 
79.00 
79.00 
20.00 
35.00 

1.25 
20.00 

• ANY COMBO WITH PANASONIC CONVERTER ADD 10.00 
PER UNIT 

* 30 DAY MONEY BACK GUARANTEE 
• 6 MONTH WARRANTY 

PRICES EFFECTIVE AS OF APRIL 95 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE! 

AS OF AUGUST 1 
NEW TELEPHONE AREA CODE WILL BE 630. 

P.O. BOX 1494 
ADDISON, IL 60101 
INFO 1-708-889-0281 
FAX 1-708-889-0283 
HOURS - Mon. thru Fri. 9-6, Sat. 10-2 
TOLL FREE ORDER LINE -
1-800-361-4586 
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DATA RECOVERY-EXCELLENT RATES 

WE INVITE EDUCATION & GOVERNMENT P.O.s 
HARD & FLOPPY DRIVES •1 YEAR WARRANTY • ADVANCE EXCHANGE • VOLUME DISCOUNTS 
Novell Authorized • Network Drives Compusurfed • We repair: IDE, SCSI, ESDI, MFM, Desktop & Notebook 

TAPE DRIVE REPAIR • Exabyte, Archive, Wangtec, Mountain, Emerald, DEC, Sun, Wangdat, and others 

DRIVES FOR SALE 
CFS 10605 SCSI 1.06GB .... . ... $250 CP30441DE 42MB ............. . $60 XT 8760E ESDI 670MB ..... .. ... $415 
COC 94171-344 SCSI 307MB ..... $195 CP4041 IDE 42MB ....... .. . ... $175 ST 4182E ESDI 180MB. ......... $120 
DSP 3105 SCSI 1.05GB ......... $395 CFS541A IDE 540MB ........... $190 MIC 1558 ESDI 330MB ........ .. $195 
HP C2247 SCSI 1.2GB ..... . .... $375 CFS1275A IDE 1.2GB .. .... . .. .. $215 XT1140 MFM 120MB . .......... $235 
7120SR SCSI 120MB ... . ... . ... $120 MAX 7120AT IDE 130MB ........ $100 ST125 MFM 21MB . .. ........... $65 
XT87607 SCSI 670MB ......... . $390 MAX 7340AT IDE 345MB ........ $165 ST225 MFM 21MB ...... .. .. .. . $45 
MIC 1624SCSI667MB ..... . .... $415 MAX 71626AT IDE 1.66MB ... .. .. $295 ST4053 MFM 44MB ............. $75 
PRO LPS 1055 SCSI 105MB ...... $95 PRO LPS 170AT IDE 170MB ..... $110 MK134FA·1 MFM 42MB ......... $150 
PRO LPS 240 SCSI 230MB ... ... $120 CFS1080A IDE 1.0GB. .......... $235 XT1240R ALL 196MB ........... $250 
FB 1080 FIREBALL SCSI 1.08GB . $275 PRO LPS 340AT IDE 340MB ..... $175 ST138R ALL 32MB RLL. ......... $75 
TRAILBLAZER 8405 SCSI 550MB . $225 ST351NX IDE 42MB . .. .. . . . . . ... $75 WD325N PS2 20MB ......•...... $75 
ST157N·1 SCSI 44MB . ... ....... $75 ST1239A IDE 213MB .. .. .. ..... $136 ST1771 PS2 60MB. ....... ...... $125 
ST11200N SCSI 1.2GB .......... $310 ST3250A IDE 214MB ........ ... $150 WDS3158 PS2120MB .......... $116 
ST12550N SCSI2.4GB ......... . $750 WD CAVIAR 2420 IDE 420MB .... $175 WDS3160S PS2160MB ......... $225 
ST41200N SCSI 1.2GB .. .. ..... . $350 WD CAVIAR 31200 IDE 1.2GB .. .. $295 WD3200 PS2 212MB ........... $145 
CP20641DE 55MB .. .. ...... .... $75 XT 4380E ESDI 330MB. . . ....... $175 TYPE 0661 PS2 320MB . ........ $295 

We have many drives in stock. Call us for prices on new and refurbished drives. 

--· • WE SPECIALIZE IN MAC/PS2 FLOPPY REPAIR • I·D I 
• MAC FLOPPY HEADS REPAIRED • .. ··,.· 

Call Jim Power for prices [ .._, 1 E A ) FAX 619-341-8694 

619 568 4351 ~..,. 42-220 Green Way, Suite B 
• • Palm Desert, CA 92211 

Write In 159 on Reader Service Card. 

I MISC. ELECTRONICS FOR SALE cont. 

DID YOU KNOW that old personal comput­
ers, monitors, modems, electronic cash regis­
ters, and even old calculators contain valu­
able IC chips that are plated with pure gold! 
My "Big Color Photo" (8" x 1 0") shows over 
25 of the most common gold plated IC Chips 
and the price I will pay for them. Chips are 
shown actual size. The price of gold keeps 
climbing higher and higher and is making it 
worthwhile to tear apart old equipment. To 
order "The Big Photo" send $15 to Jim 
Sciuto, Box 128, Methuen, MA 01844. 

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 Supplies, 249 Juanita 
Way, Placentia, CA 92670. 714-528-9822, 1-
800-377-2023, FAX 714-993-6216. 

MISC. ELECTRONICS WANTED 
WANTED: DC pwr. supply for Drake TR-4C 
in good cond . Will pay cash or trade Drake 
console. AI WB4NGE or 813-914-0318. 

WANTED: ALTEC mics, mixers , compres­
sor's limiters, EQs speakers, and horns. Also, 
highest prices paid for Western Electric 
Tubes. Call Don, 715-246-3899. 

WANTED: OLD, new, used , Western 
Electric, 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 . 

DO YOU have aluminum anodizing knowl­
edge, experience, or equipment? Will trade 
your small set-up or info. for my cash or tool­
makers services. Call Phillip, 408-244-0728. 

RADAR SETS Wanted. WWII 1970 X-band, 
military, civilian working or not, books, TMs, 
parts . SHF, Box 10215, Pittsburgh , PA 
15232-0215. 

WANTED: ELECTRON tubes, ICs, semicon­
ductors. Astral , PO Box 707NV, Linden, NJ 
07036. Call, 1-800-666-8467. 

FLEX 0 FLAT COAXIAL CABLES™ 
Pass Through Walls, Windows, Doors, RV Mobile Homes, Town and Condo Homes. 

With the Flex 0 Flat, waterproof coaxial cables 
pass through windows, doors, etc, swiftly 
without drilling holes. Simple, Quick & 
Easy Installation. 

IDEAL FOR DSS INSTALLATIONS 

-~-----·---FLEX --0-FL-AT-~~~ 

·~==-===-=-"-"··=-=· -=· ~~-----~ ..... 

Technical specifications 

Impedance 
Frequency range 
DC Pass 
Loss 
Connectors 
Thickness 
Length 
Weight 
Water proof 

75 Ohm 
40-2050MHz 
14/ISV, 500 mA max 
1,5 dB typ 
F- female 
1/16" 
8 inches or 12" 
4 oz. 
yes 

• QUlCK "No Drilling Holes" 
• Ideal for Passing lF and HF DSS 

Signals Through Windows or Doors. 
• Make DSS Installations Swift, Quick 

and Easy! 
• Great for Temporary or Demo 

Installation 

"""'--

~ ~ 

""= \ 

I 
" 

'r ~J 
~ 

DO 
DO 
DO 

FOR SPEEDY DSS 
INSTALLATIONS USE 
NATROPOLIS'S FLEX 0 FLAT 
COAXIAL CABLE CONNECTORS. 

FOR $3.00 SHIPPING/HANDLING RECEIVE FREE 32 PAGE DSS TOOL/ACCESSORY CATALOG. 
TO ORDER THE FLEX 0 FLAT CALL 1·BOIJ.li46·11665 AND PAY ONLY $5.95 EACH LIST. 

DEALER AND DISTRIBUTOR PRICING AVAILABLE 

NATROPOLIS INTERNATIONAL • P.O. Box 14115 • St. Paul , Minnesota 55114 • (612) 646-4700 FAX (612) 641-1898 

Write In 197 on Reader Service Card . 

TESTERS WANTED: Immediate offers made 
for Ultrasonic , Magnetic Particle, Eddy 
Current, X-Ray and Borescopes, 24hrs . 
Leave detailed message with make/model. 1-
800-530-3371. 

WE HAVE THEM ALL 

WANTED: TUBE HiFi, Tube theater/commer­
cial amps, speakers etc . Corner 
speakers/coaxials/triaxials. Old guitars & gui­
tar amps. Allee, Mcintosh, Marantz, Western 
Electric, Scott, Fisher, Dynaco, Electrovoice, 
Jensen, Gibson, Fender, Vox etc. Sonny 
Goldson, 1413 Magnolia Ln. , Midwest City, 
OK 73110 . 405-737-3312. FAX 405-737-
3355. 

WANTED: ALL types of sweep tubes. 
22JG6A, 30MB6, 26LX6, 36LW6, etc . 
Highest prices paid. 718-596-3278. 

AUDIO EQUIP. wanted . 1930-1970. Tube­
type amps, speakers, mixing consoles, lim­
iters, microphones , tubes. Allee, JBL, 
Western Electric, Jensen, Marantz, Mcintosh, 
etc. 1-800-251-5454. 

RECOVER "SCRAP GOLD" from old com­
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 

BOSS • ZENITH • PIONEER 
NOVA VISION 

SCIENTIFIC ATLANTA 
PAN UNITS AVAILABLE • TVT 

PIO+ • M-80 • STEALTH & MORE. 

30 DAY MONEY BACK 

GUARANTEE! 
1 YEAR WARRANTY 

0150' • iiJ IE] 
Call Now and Take 

Advantage!!! 

Write In 198 on Reader Service Card. 

The portable programmer that uses the printer port of 
your PC instead of a internal card. Easy to use 

software that programs E(E)prom, Flash & Dallas 
Ram. 27(C)/28(C)/28F/ 29F/29CXXXX & 25XX 

series from 16K to 8 Megabit with a 32 pin socket. 
Adapters available for Pic, MCU's 874X, 875X, 40-
Pin X 16 & Serial Eprom's, PLCC, 5-Gang and Eprom 
Emulator to 32K X 8. Only $129.95 

Same Name, Address & 
Now isn 

lntronics, Inc. 
Box 13723/612 Newton St. 
Edwardsville, KS 66113 
Tel. (913) 422-2094 

Fax (913) 441-1623 

N&JJml:tAr for 13 Years ......... . 
Anull:»inn 7 
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er1a 
Modules 

An LCD display makes your project or product easier to use and 

more attractive. But interfacing LCDs can create programming 

hassles and an ugly rat's nest of wires. 

An interface for everything, and everything in the interface: 
The LCD Serial Backpack is a tiny daughterboard that converts any 

LCD, from 1x8 to 4x20 characters, into a serial device. Just 

connect 5-volt power and send data via RS-232 to the Backpack at 

2400 or 9600 baud. Easy programming, three wires, that's it. 

2.8 in. (71.1 mm) 

Configuration header for 
baud rate, number of 
display lines 

Contrast 
Control 

1.4 in. 
(3.56 mm) 

Connectors for 
single- and dual-row 
LCD interfaces 

Circuit boards or complete modules. The Backpack is available 
as an assembled, surface-mount daughterboard ready to mount on 

your LCD. Installation kit included. Price $29. 

We also offer Backpack-equipped LCDs: 

• New 2x16 with high-contrast supertwist technology: $45. 

• Deluxe 4x20 supertwist with LED backlight: $89. 

All Backpack packages include complete instructions, program 
examples, and hints for use with BASIC Stamps 1 and 2, and PCs. 
The Backpack works great with other computers and controllers, 
including the exciting new Domino from Micromint. 

We offer other electronic products and kits, including Stamp-1 

clone kits (Counterfeit Controller), Stamp and PIC programming 
information, servo controllers, and electronic hobby kits. Call or 
write to receive our new catalog free by mail. 

Scott Edwards Electronics 
Add $3 for shipping to the U.S. and Canada. We accept Visa, Mastercard, 
and American Express. Personal/company checks OK for mail orders. 
COOs incur a $7 handling fee. 

Scott Edwards Electronics • PO Box 160 • Sierra Vista • AZ • 85636-0160 
ph: 520-459-4802 • fax: 520459-0623 • e-mail: 72037.2612@compuserve.com 

BASIC Stamp is a registered trademark of Parallax Inc. 
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MOTOROlA® UHF DATA TRANSCEIVERS 
6900 
Per Pair Plus S&H 

Motorola (P-10) HLE9018 - 1 watt crystal controlled UHF 450-470 mhz. 
(467.850) transceiver. Removed from data service in metal housing 
shown. 2 freq capable. Dim. 3"x2 3/B"x 5/8"- 75mm x 60mm x 20mm. wt 
4.25 oz. requires 7.5 vdc. Direct FM. ~cellent for packet data, mini­
repeater, radio control, puild it in to a helmet or hard hat for self contained 
communications. With documentation. Pair for $68.00 

(Nom: Motorola io the repteftd tndcnamc of Motorola, I...,_) 

(708) MDM Radio, Ltd. 
~ 7112 W Roosevelt Rd. r.iiiii1 848•4210 ~ OakPark,/1.60304 A 

Write In 196 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. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
now! Voice/FAX. 

WANTED: EXCESS ELECTRONIC INVEN­
TORIES, ICs, MEMORY, EPROMs, PALs, 
LEOs, CIRCUIT BOARDS, DIODES, AND 
TRANSISTORS. CALL ACTIVE MICRO, 
310-494-4851 OR FAX 310-494-4913. 

FREEZE, CASH for PSINAC gauges, weight 
sets. TC wire, temp. displays & modern con­
trollers, gauge block sets. Call PST eves. or 
leave message. 909-359-8368. 

WANTED: TORROIDAL transformer winder 
for .75" ID and #16 and smaller wire. Must be 
mechanically sound ; electrical problems 
okay. The older, the better. Mark Keppinger, 
1235 SE Clinton, Portland, OR 97202. 

PLESSEY ICs WANTED. I need PLESSEY 
SL486, MVSOO, and MV601 ICs. Call NELPI 
at 601-845-7273 or write NELPI ELECTRON­
ICS, 106 Pine Ridge Road, Florence, MS 
39073. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613. 

ELECTRONICS EXCHANGE SAINT LOUIS. 
The only surplus electronics store in the area. 
We specialize in small parts, connectors, 
caps, resistors, chips, lamps, fuses, pots, 
etc., etc. Even if you have something else, 
give us a call. We buy anything in electronics 
that's a bargain. 314-426-3056 9-5 CST or 
fax us at 314-426-4848 24 hr. 

WANTED: TUBES , radios, transmitters, 
receivers, gyros , bearings, connectors, 
relays, lamps, synchros. Hyness Company, 
7098 Delair Road, Cranbury, NJ 08512-4212. 
Phone: 609-395-1116, FAX 609-395-1117. 

WANTED: LATE MODEL TEST EQUIP· 
MENT. (Tektronix, HP, Fluke) . Especially: 
Tek SG 505, Tek S-52 plug-ins. Also, we buy 
test equipment manuals and catalogs . 
Pepper Systems, 214-353-0257, 214-902-
9511 FAX. 

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 Computer Output 
Microfilm (COM) units. Please call for a quote 
or fax us your equipment list. We buy, sell, 
and trade. KEYWAYS, INC., 513-847-2300 
OR fax 513-847-2350. 

TV GENIE. Would like to purchase one of 
these (now out of production) units. Send 
price with shipping cost. Pete Haas, PO Box 
702, Kent, OH 44240-0013. 

AUDIONISUAL equipment. Large multiscan 
computer monitors, LCD panels/projectors, 
overhead, 35MM, video monitors wanted. 
610-630-4523. 

2.4 GHZ VIDEO/ AUDIO 
TRANSMITTER/RECEIVER 

4 Channels, 300 Foot Range, 
Cables and AC Adapter Included 

$160 

DBS 14" Antenna and Downconverter $195 
VGA COLOR BAR GENERATOR $95 

ALJON TECHNOLOGIES, INC. 
3892 Del Amo Blvd. #703, Torrance, CA 90503 

Tel (31 0) 793-1788 
Major Credit Cards Accepted 
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INDUCTION HEATERS for soft soldering in 
working condition wanted. Marion/Honeywell 
model PM-1 or Seven Associates model B-1 
or any other make of 500 watts output at 
400KHz. Also need schematics for Seven 
Associates 8-1. ITM 31 0-988-0277 or fax 
310-988-0476. 

WANTED: MILITARY "MILES" systems. 
Parts , transmitters , receivers, helmet and 
chest sensors, test sets, manuals, etc. BPB 
Assoc., 1977 High St., Longwood, FL 32750. 
407-330-3408, FAX 407-330-3498. 

WANTED: VACUUM tubes: all 4 pins types. 
WE 348A/8. SPEAKERS: Jensen, AL TEC, 
Trusonic, etc. PABLO Fax 310-802-9014, 
Beeper 310-769-9529 . PO Box 3232, 
Cerritos, CA 90703. 

WANTED: ELECTRICAL materials, Allen­
Bradley, Agastat, Appleton , Crouse-hinds, 
T&B, Square D, Pyle National, Russel & Stoll, . 
circuit breakers, fuses , connectors . Call 
Seiner Sales, 805-376-9044, FAX 805-376-
8207. 

EXCESS INVENTORY WANTED: 
Commercial and military. ICs, diodes, transis­
tors, caps, relays, connectors, wire, and 
cable. M&M SALES, 602-807-8604 OR FAX 
your list to, 602-807-3320. 

WANTED: JENNINGS type J-1004 or J-1005 
high voltage voltmeter. Equipment in all types 
of condition accepted. Youngson's, Inc., 6701 
Melrose Ave ., Louisville, KY 40216, 502-448-
6228. 

EXCESS INVENTORY WANTED: 
Transistors, 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. 

TOP DOLLAR for gold plated scrap chips, 
tabs, components, etc. Ron, 817-838-0938. 

~' 'Jrisubscribe to Nuts &:Vq~Today! ';; 
C3111-800~ 783-4624 ,, •· k: 

· aod Use Your Visa,or tyta$terCard. , 

EDUCATION 
UNUSUAL TECHNICAL BOOKS, Courses 
on antique radio repair, camera repair, many 
other topics! Unusual tools. Free Catalog. Ed 
Romney, Box 487, Drayton, SC 29333. Keep 
this address! It is hard to find! 

DON LANCASTER'S ACTIVE FILTER 
COOKBOOK is back in print. Autographed 
copies of the seventeenth(!) classic printing 
$28.50. SYNERGETICS PRESS, Box 809-N, 
Thatcher, AZ 85552. 520-428-4073. Visa/MC. 

GET YOUR FCC General Radiotelephone 
license. Our study guide is best Q&A. 4-page 
guide + references, $19.95 ppd. ECARCO, 
329 Little Ave., Ridgeway, PA 15853. 

YOUR COMPLETE source to the best 
instructional videos available anywhere! 
Hundreds of topics! Free catalog! Send your 
name, address to J&M Ent., PO Box 897, 
Elko, NV 89803. 

LEARN PC ASSEMBLY LANGUAGE. Disk 
$5, Book $15. ZIPFAST, Box 12238 , 
Lexington, KY 40581-2238. 

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

ESP, BIOELECTRICITY, microwave hearing 
introduction comprehensive bookl ist $1. 
Research Associates, PO Box 3583, Boynton 
Beach, FL 33424-3583. 

BBS & ONLINE SERVICES 
WEB CREATORS of Alaska. Put your infor­
mation on the Internet/Web. We can set-up 
and maintain your site professionally. 
Business or personal. Affordable and fast. E­
Mail: gwirth@aonline.com or 907-522-5716 
24 hrs. 

\ 

BUSINESS OPPORTUNITIES 
GOLDPLATING INFORMATION. Earn $200 
to $400 on weekends plating automobile 
insignia, guns, knives, coins, motorcycles , 
and more. Booklet includes schematic for 
construction of plating device, sources for 
plating chemicals, process information and 
plating procedures. Send $29.95 to: Acadia 
Mkt., 478 Arrowmount Pl., Lake Mary, FL 
32746-5101. 

HOME AUTOMATION DEALERS WANTED. 
Free information. Call 1-800-838-4051 or fax 
name, address, and telephone to 402-729-
3863. 

WANT MORE MONEY? ACCEPT VISA, 
M/C, AMEX, DISCOVER. MAIL ORDER NO 
PROBLEM! FREE SIGN-UP FOR FIRST 500 
CALLERS! 912-937-5485 EXT. 3. 

EARN $75 per hour cleaning computers . 
Complete program. LSASE: Cleaning, Box 
1056, Jeffersonville, IN 47131. 

COUNTER-SURVEILLANCE = $250 HR! 
Electronic eavesdropping is unbelievably 
widespread! Are you sure you're safe? Learn 
how others (without prior experience) earn 
$250 HR. in the fascinating field of 
COUNTER-SURVEILLANCE! For free cata­
log call: 1·800-732·5000. 

600 HOW-to-books, reports & guides you can 
reprint & sell. Complete text of all 600 on 
Windows CD-ROM. Just $99. 1-800-862-
8000 ext. 361 . Visa/MC/COD. 

FREE 1996 600,000 items wholesale directo­
ry. TNT, Box 2614NV, Big River, CA 92242. 
(LSASE). 

THE CASE AGAINST PATENTS. 
Thoroughly tested and proven alternatives 
that work in the real world, $28.50. SYNER­
GETIC$ PRESS, Box 809-N, Thatcher, AZ 
85552. 520-428-4073. Visa/MC. 

RECOVER PURE gold from old electronic 
junk and broken scrap jewelry. Free informa­
tion! Just dial 403-425-6049 from your fax 
machine to my fax-on-demand and retrieve 
document #27. 

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

CELLULAR CHOICE 
ESN PROGRAMMERS 

ESN/NAM READERS WITH PINS 
EE3 9605 SOFTWARENEWGEPROGRAM 

700/500 $399.00 

NO PC-- NO LOADER 
ONLYlOSECONDS 

PROGRAMS & REPAIRS 
BATTERY OPERATED 

CALL FOR Q.T. THROUGHthekeypad! 

ALL MOTOROLA 
INCLUDING 

DIGITAL ANALOG 
ALL VERSIONS 

SONY- ERICSSON-P ANASONIC 
AUDIOVOX-GE-NEC 

MITSUBISID-DIAMONTEL 
UNIDEN 

MOTOROLA CABLES 
FROM $125.00 

OKI 900 CHIPS $99.00 

OKI PHONE COMLETE 
$499.00 

LIFETIME WARRANTY 
REPAIR ALL COPYCATS 

NOT AKIT! S. C. P. CO. KANSAS CITY MISSOURI 

PHONE 816 767 0221 
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START YOUR OWN TECHNICAL VEN­
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MACHINE II 
tells how. We now have autographed copies 
of the Guru's underground classic for $18.50. 
Synergetics Press, Box 809-K, Thatcher, AZ. 
85552. 520-428-4073. VISA/MC. 

RECOVER "SCRAP GOLD" from old com­
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 

DID YOU know Chaffin Electronics offers: 
Programming service, circuit board manufac­
turing, thousands of obsolete and hard to find 
ICs, same day shipping, computerized parts 
search? Call for more information. Phone: 
614-574-4456 or 6906, FAX: 614-574-2124. 

CD-ROM 600 how to books, reports and 
guides to reprint and sell. $89. 812-283-9063. 
VISAIMC. 

IBM MONITOR REPAIR. $75,000 possible. 
Homebased business or shop . Technical 
know-how provided. 104 models. No invest­
ment. Details: USA $3 cash. Canada $10 US 
funds. Randall Associates, PO Box 2168, 
Van Nuys, CA 91404. No messages, FAX 
ONLY 818-990-5916 Kent. 

REPAIRS/SERVICES 

PHOTO RESTORATION through computer 
technology. Your photo restored like new, 
sometimes better. Enhanced, enlarged. Also 
colorize B&W. Send photo for free estimate. 
Original returned unharmed. Satisfaction 
guaranteed. Kelember, Box 37, Brookfield, 
NY 13314. 

HAM & TWO-WAY radio repair, prompt ser­
vice, competitive prices. AUTHORIZED KEN­
WOOD SERVICE CENTER. Centurion 
Communications , 892 N. Delsea Dr., 
Vineland, NJ 08360. 609-794-8000, Fax 609-
794-8989. 

CBTV REPAIR. We specialize in all convert­
ers. Give us a call : 405-634-1580. 

18,000 TECHNICAL REPAIRS for servicing 
TVs, VCRs, PROJECTION TVs, 
CAMCORDERs, AUDIO & other electronics, 
organized in an EASY to use computer pro­
gram. The TECHNICAL TIP REPAIR 
Program. PROFESSIONAL BOARD LEVEL 
& COMPONENT LEVEL REPAIRS. ADD 
your tips. PRINT tips. BACKUP & save your 
tips. Works on ANY IBM compatible comput­
er with a hard drive. (Also works on some 
Apple Macintosh computers.) Have your own 
tips? Ask about our TIP EXCHANGE policy 
with FREE Updates! NEW VERSION -
works in DOS, WINDOWS 3.1 & WINDOWS 
95. SPECIAL Price only $150. FREE 
Shipping, FREE DEMO! CALL 1-800-215-
5081/516-643-7740. HIGHER INTELLI­
GENCE SOFTWARE, 60 Farmington Lane, 
Melville, NY 11747. 

(E)EPROM PROGRAMMING done quickly 
and economically. One day tum around typi­
cal. Simple copy $3 per device. Also proto­
typing, design, and consulting services avail­
able. Call or send SASE to : Luzer 
Electronics, 4023 North Bayberry, Wichita, 
KS 67226. 316-687-4759, FAX 316-687-
3103. 

PRINTED CIRCUIT BOARD DESIGN for 
RF/microwave circuits from schematic to fin­
ished board layout. Surface mount, thru hole. 
and mixed technology. ZoTech, Inc., 407-
255-1915, Fax 407-676-7883, zotech@iu. 
net 

WE RE-CONE and have parts for all home, 
auto, pro, and vintage speakers. Tri-State 
loudspeaker, 412-375-9203. 

AFFORDABLE HP power sensor repair! 
Most 8481 As repaired for $205 or less. We 
also handle 478As and many others. Call or 
fax for more information. Willamette RF, Inc., 
541-754-7226, FAX 541-753-4629. 

PINBALL MACHINES! New Catalog! Books, 
Magazines, Manuals, Diagrams, Supplies, 
Parts. Send $2 for catalog Now to: Marco 
Specialties, Inc., 5290-N Platt Springs Rd., 
Lexington, SC 29073-9252. 803-957-5500. 
FAX 803-957-6974. E-Mail: tilt@ix.netcom . 
com 
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Windows 3.1. but they seem to only 
work with their scanner adapter card 
and not with a serial port. 

If you have Internet access. you 
can get more information from the DFI 
Web site at http:/ / www.dfiusa. com/ 
or E-Mail technical support at sup­
port@dfiusa.com 

Doug Smith 
dougs@mcs.com 

ANSWER TO #5961 ·MAY 1996 
I'm sure that there are several ter­

minal operating programs available 
that would allow you to access the 
Internet or other BBSs using the 
Commodore 64 and a modem, but 
operating speed would be much too 
slow for such a set-up to be practical. 
As the Commodore 64 Programmer's 
Reference Guide specifies, the highest 
implemented baud rate on the 
Commodore 64 is 1200 Baud. There 
are other significant problems to over­
come as well, such as limited memory. 
relatively slow processor speed, and 
the use of some non-standard ASCII 
control codes. File compression would 
be another problem, as most files avail­
able on BBSs today are in a com­
pressed format to save time while 
downloading. You would need to have 
appropriate software to decompress 
or restore these fifes before you could 
view them. I realize that the 
Commodore computers have quite a 
loyal following and are stiff useful for 
many tasks, but they just don't have 
the required resources available for 
fast and efficient internet cruising. 

Anonymous 

ANSWER TO #59615 ·MAY 1996 
Pen plotters are not designed to 

print color graphics as described in 
your letter. To print photo-like files you 
should investigate the different ink-jet 
printers on the market. Some are 
specifically designed for this type of 
printing need. 

Mark Hanz 
Houston, TX. 

ANSWER TO #59618 ·MAY 1996 
It is clear that what you need to do 

is a low-level format of the hard drive. 
This is different than the high level for­
mat you did on the drives. There are 
several ways you can accomplish a low­
level format. One way is to access a 
low-level formatting program that is in 
the BIOS contained on the drive con­
troffer card. Assuming your controllers 
have this onboard BIOS. you can acti­
vate this program using the DOS 
debug command. First boot the com­
puter with a boatable DOS disk (best to 
use DOS 5 or higher) containing the 
debug program. Then run debug and at 
the debug prompt type g=cB00:5. If 
this does not start the low-level pro­
gram, try the following addresses, 
c800:6, c800:ccc, d800:5, d800:6, or 
cc00:5. If none of these work. it proba­
bly means that the controller card 
does not have low-level format rou­
tines. An alternative method to do a 
low-level format is by using certain 
software programs intended for this 
purpose. Some of these programs are 
Microscope by Micro 2000, Ontrack 
Disk Manager, and Drivepro. There are 

also numerous others available for 
downloading on bulletin board systems. 
Since most of the Zenith 286s I have 
seen have Seagate hard drives, I would 
recommend you call their BBS and 
download a copy of their low-level for­
mat program. You will find other infor­
mation on Seagate drives there also. 
Their BBS number is 408-438-8771. 
Of course, after you do the low-level 
format, you must then partition the 
drive using fdisk and then do a normal 
high-level format. 

Michael Young 
Newville, AL 

ANSWER TO #6961 ·JUNE 1996 
The TMS 2516 is Texas 

Instrument's version of the industry 
standard Intel 2716 EPROM 
(Electrically Eraseabfe Read-Only 
Memory). They both hold up to 2048 
bytes of information and are electrical­
ly and pin compatible. Thus, any manu­
facturers 2716 EPROM (Intel, Fujitsu, 
Hitachi, etc.) will work for you provided 
the speed is less than or equal to 
3 50ns (the speed of your part). 
Ironically, the only part which you 
should NOT USE is Texas Instrument's 
own version of the 2716, the TMS 
2716 which requires multiple supply 
voltages. This should not prove a prob­
lem since both of the TMS parts are 
essentially obsolete whereas the indus­
try standard 2716s are still available. 

If you have access to a PROM pro­
grammer, the procedure is easy. 
Simply copy the contents of your origi­
nal EPROM into the programmer, 
replace the chip with an erased new 
EPROM and then copy (burn) the 
EPROM with the data in the program­
mer. Note that these parts have no 
read protection so anyone can read 
their data. They are only write protect­
ed in the sense that a 25 volt level 
must be supplied to one of its pins in 
order to program the part. This detail 
is t aken care of by the programmer. 

Although this part was a hot item 
in the mid to late 70s (I built a pro­
grammer for them once as a class 
project!), by today's standards it is 
physically large for its small memory 
content, slow to read and program. 
power hungry, and in the older 6/ 1 0-
inch wide package. It is not as readily 
available as it used to be, but can still 
be found. Some sources are: B.G. 
Micro, Inc., P.O. Box 280298, Dallas, 
TX 75228 Phone: 1·800·276·2206. 
Also. Jameco, 1355 Shoreway Rd., 
Belmont. CA 94002; Phone: 1·800-
831-4242. You should also check the 
back of electronics magazines for 
other sources. The cost should only be 
at most a few dollars. If you absolutely 
cannot locate the part, an alternative 
would be to buy a 2732 EPROM which 
has twice the memory capacity [i.e., 4 
K x 8) and simply transfer your pro­
gram into both the lower and upper 
half this part. You will be able to direct­
ly plug it into the existing socket. The 
reason this will work is that pin 21 of 
the 2716 [which is used for program­
ming) is held at +5 volts during normal 
operation. On the 2732, pin 21 is the 
most significant address line. When 
plugged into your socket. only the 
upper half of the 2732 EPROM will 

ever be addressed thus. executing your 
program since it has been copied into 
both halves of the device. 

Jay Rabkin 
Pasadena, CA 

ANSWER TO #6963 ·JUNE 1996 
The piezoelectric effect is mani­

fest in certain types of ceramic crys­
tals by the following two converse 
effects. First, when such a crystal is 
strained or deformed, an electric 
potential (a voltage) is produced 
across one or more of the crystal 
faces. Second, if an electric potential 
is externally applied across the same 
crystal, it will change its dimensions. In 
both cases. the magnitude of the volt­
age is proportional to the strain and 
changes sign with it. Not all crystals 
possess this property. In order for a 
crystal to be piezoelectric (pressure­
electric), there has to be a lack of sym­
metry such that the centers of posi­
tive and negative charge within the 
crystal do not coincide. Such materi­
als act like permanent electric dipoles 
with a positive and negative end (anal­
ogous to permanent magnets) and 
are sometimes referred to as elec­
trets. When placed in an electric field, 
the mutual repulsion/ attraction 
between the field and the dipole polar­
ities accounts for the change in 
dimension. 

A similar dimensional change 
known as electrostriction occurs in all 
materials placed in an electric field 
due to the temporary polarization of 
the material. However, this deforma­
tion is independent of the direction of 
the applied field and does not change 
sign with it. In addition, the elec­
trostrictive effect is usually much 
smaller than the piezoelectric effect. 
There is also the pyroelectric effect 
and thermoelectric effect [by which 
thermocouples operate). Here, volt­
age potentials are developed by the 
heating of certain materials or the 
junctions between dissimilar materi­
als. There are also analogous magnet­
ic and electric interactions possible 
(the Joule effect. Wiedemann effect, 
etc.). 

Applications include high stability 
quartz crystal oscillators, crystal 
microphones, phonograph cartridges, 
ultrasonic transducers, underwater 
hydrophones, audio transducers (such 
as those used in wrist watches). 
acousto-optical modulators and many 
others. 

Some commonly used piezoelec­
tric materials are quartz, tourmaline, 
and Rochelle-salt crystals, barium­
titanate and lead-zirconate-titanate 
ceramics, and ammonium dihydrogen 
phosphate. and lithium sulfate com­
pounds among others. 

Additional information can be 
obtained from the physics and engi­
neering (materials/ ultrasonics/ 
acoustics) sections of university and 
public libraries and technical book 
stores. You might also read up on the 
lives of the Curie brothers who discov­
ered the piezoelectric effect in 1 880 
and other contemporary researchers 
such as Lord Kelvin and Coulomb. 

Jay Rabkin 
Pasadena, CA 



continued from page 80 
Lot A. 4()8.7344453 
A. · PALM BEACH GARDENS • Computer Show & 
Sale. Palm Beach Gardens Marriott. Narisaam Hl()(). 
436-6707 
IL • Q<.JINCY ·Western Illinois ARC Hamfest. Jim 
Funk 217-336-4191 
IN • VALPARAISO • Porter County ARC Hamfest. 
RichArd 219-762-0484 
KS • CHANUTE • Hamfest. CAARC. Central Park 
Pavilion. Jerry 316-431-3268 
NH - NASHUA - Computer Show. Rivier College. 
MarketPro Shows 201-265-1075 
NJ - HACKENSACK - Computer Show. FDU/ 
Rothman Center. KGP Productions 90S.297-2526 
NY- DRYDEN -Tompkins County ARC Finger 
Lakes Hamfest. Dryden High School. Ross 607-844-
4302 
NY- TROY· Computer Show. Troy Armory. 
MarketPro Shows 201-265-1075 
PA -LEWISTOWN - Hamfest. Decatur FC Grounds. 
Juniata Valley ARC & Decatur Township Fire 
Company. 814-237-1591 
TN- CROSSVILLE - Plateau ARC Hamfest. Nicholas 
Smith 615-484-8220 
WA- TACOMA- Tacoma Electronics Fleamarket. 
Charles Wright Academy. Radio Club of Tacoma. 
Alan 206-840-4947 

AOQOST 10.11 
LA - BOSSIER CITY - Shreveport ARA Hamfest. 
Alice Prudhomme 31S.S72-9232 
OH - PAULDING - Paulding County ARG Hamfest. 
Paulding Co. Fairgrounds. Jon 419-399-4507 

AOQOJTU = 
lA - CEDAR RAPIDS - Cedar Valley ARC Hamfest. 
Wayne Kolosik 319-3934224 
A. - BOCA RATON - Computer Show & Sale. 
Embassy Suites Hotel. Narisaam 1-800-436-6707 
KY- FRANKFORT- Bluegrass ARS Hamfest. 
Western Hills High School. Bill DeVore 606-273-8345 
MA - WEST SPRINGFIELD - Computer Show. 
Eastern States Exposition. MarketPro 201-265-1075 
ME - PORTLAND - Computer Show. Verrillo's Conv. 
Center. Northern Computer Shows. 50S.744-8440 
Ml - JACKSON - Jackson Hamfest & Computer 
Show. Jackson Community College. 517-784-2398 
NC - CHARLOTTE - Charlotte ARC Hamfest & 
Computer Fair. Roi~A-Round Skate Center. Buck 
704-522-4971 ext. 3330 

CA - SAN FRANCISCO - Robert Austin Computer 
Show. Cow Palace. 1-800.346-0100 
CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
IN - INDIANAPOLIS- AGI Computer Fair. 
Indianapolis Events Center. 317-299-8827 
IN -WARSAW- Tailgate Hamfest. Market Place of 
Warsaw parking lot. Hoosier Lakes Radio Club. 
Jim 219-839-5203 
MN -WARROAD - Hamfest. Warroad Area 
Community Center. Lake of the Woods Repeater 
Association. David Landby 21S.386-1092 
NH - SEABROOK - Computer Show. Seabrook 
Greyhound Park. Northern Computer Shows. 
50S. 7 44-8440 
NJ - OAKLAND - Ramapo Mountain ARC Ham 
Radio & Computer Flea Market. American Legion 
Hall. Steve Oliphant 201-962-4584 
PA- WASHINGTON - Computer Show. Ft. 
Washington Expo Center. KGP Productions 
90S.297-2526 
Rl -WEST WARWICK- Computer Show. West 
Warwick Civic Center. MarketPro Shows 
201-265-1075 
VA- VIRGINIA BEACH - Computer Show. 
Independence Hall. Pro Am Shows 804-463-1136 
WA- LONGVIEW- Ham Radio, Computer, & 
Electronic Equipment Swap Meet. Cowlitz County 
Fairgrounds. Lower Columbia ARA. 360-42!>6076 
WI - SUGAR CAMP- Rhinelander Repeater Assn. & 
Northwoods ARES Hamfest. Sugar Camp Town Hall. 
Mary Berger 715-362-9296 

AOGOST 11·18 
GA- MARIETTA- ComputerShow. Cobb County 
Civic Center. Computer Show 770.907-6225 
NM - ALBUQ<.JERQUE - Albuquerque ARC Hamfest. 
Judy Kirby 505-891-9132 
PA- YORK- York Hamfest & Computer Show. York 
Interstate Fairgrounds. 717-751-9675 

AOQ(JST18 

CA- GOLETA- Santa Barbara ARC Hamfest. 
Marvin Johnston 805-682-1405 
CO - GOLDEN - Ham Radio and Computer Hobbyist 
Swapfest & ARRL State Convention. Jefferson Co. 
Fairgrounds. Denver Radio Club. 303-674-5389 
CT- WATERBURY- Computer Show. Waterbury 
Sheraton. MarketPro Shows 201-265-1075 
DE - GEORGETOWN - Sussex ARA & Delmarva 
Hamfest Assn. Hamfest. Tom 302-856-2938 
KS - SALINA - Central Kansas ARC Hamfest. 
Bicentennial Center Heritage Hall. Dan 913-263-8540 
1L • ORI.AND PARK - Orland Park Computer Show. 

Civic Center. 24-Hour Hotline 70S.974-3123 
IL • STICKNEY- DuPage ARC Hamfest & Computer 
Show. Hawthorne Race Course. 70S.985-9256 
MA ·CAMBRIDGE- Flea Market. MIT. Nick 
617-253-3776 
OH - BROADWAY· Union County ARC Hamfest. 
Community Building. Gene Moore 513-246-5943 
OH • CINCINNATI· Hamfest. Kolping Center. 
Greater Cinti ARA. 513-563-7373 
OH - CLEVELAND· Computer Show. Holiday Inn, 
Strongsville. Peter Trapp Shows 607-369-2796 
OH • WARREN - Hamfest. Warren ARA. Al VanSlyke 
330-889-3378 
VA- NEWPORT NEWS • Computer Show. Knights 
of Columbus Hall. Pro Am Shows 804-463-1136 

A900ST 19-.20-21 
VA· MCLEAN • Surveillance Expo '96. Mclean 
Hilton. Michael Sheehan 71s.437..Q160 

CT ·VERNON • Eastern VHF-UHF Conference. 
Quality Inn & Conference Center. Mark 413-566-2445 

~OGqST2A 

MA • DEDHAM· Computer Show. Holiday Inn 
Dedham. MarketPro Shows 201-265-1075 
Ml • WESTLAND- Great Lakes Computer Expo. 
Wayne-Ford Civic Center. 313416-1015 
NJ • BRIDGEWATER- Somerset County ARS 
Hamfest. 4H Center. Pete 90s.429-9093 
NY- CHAFFEE - Hamfest. Manion Park. Pioneer 
Radio Operators Society. Michael 716-496-8241 
WI • ONALASKA • Hamfest & Computer Expo. 
Omni Center. Riverland ARC & Western Wisconsin 
Radio Collectors Club. Dick Low 60S. 784-9176 
WV ·JACKSON'S MILL· Hamfest & ARRL 
Convention. West Virginia State Amateur Radio 
Council. Dave 304-462-7560 

AUG:O$T 24-25 

CO • WOODLAND PARK • Mountain ARC 15th 
Annual Campfest. Colorado Uons Campgrounds. 
Don 719-687-3692. 
CT- VERNON· VHF/UHF Conference. Quality Inn & 
Conference Center. Ron Klimas 86().76s.4758 
NJ • EDISON • Computer Show. New Jersey 
Convention & Expo Center. KGP Productions 
90S.297-2526 

CO. GOLDEN - Computer Show & Swap Meet. 
Jefferson County Fairgrounds. Greg 303444-2664 
IL • DANVILLE • Vermilion County ARA Hamfest. 
Gary Denison 217-759-7389 
1L ·WOODSTOCK· Tri-County Radio Group 
Hamfest. McHenry Co. Fairgrounds. 7os.65S.1678 
MA ·BOXBOROUGH • Computer Show. Holiday 
Inn. MarketPro Shows 201-265-1075 
Ml • CORUNNA • Five County Amateur Radio & 
Computer Swap & Shop. Shiawassee County 
Fairgrounds. Bay Area ARC. 517-893-3475 
NY • YONKERS • Hamfest/Computerfest. Yonkers 
Municipal Parking Garage. Yonkers ARC. John Costa 
914-963-1021 

NM • ALAMOGORDO • Alamorgordo ARC Hamfest. 
Larry Moore 505-437-0145 
WI • HAYWARD • Namekagon Valley Wireless Assn. 
Hamfest. Mary Undberg 715-37S.2368 

SEPTEMBER 1 996 

!§"'1!!IIBER 1 

CA • LIVERMORE • Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 

8£PIE.MBER7 

A. . POMPANO BEACH • Computer Show & Sale. 
Palm-Aire Hotel. Narisaam 1-800-436-6707 
IL • ROLLING MEADOWS • W9DXCC DX 
Convention & Banquet. Holiday Inn. 70S.343-1696 
MA. WILMINGTON • Computer Show. Shriner's. 
KGP Productions 90S.297-2526 

SEPIE.MBER 7-8 

KY. LOUISVILLE· Hamfest, Computer Show, & 
State Convention. Kentucky Fair & Exposition 
Center. 812-294-4905 

SEJITEMBER 8 

lA • DUBUQUE • Hamfest/Radiofest/Computer 
Expo. Dubuque Co. Fairgrounds. Loren Heber 319-
556-5755 
A.· WEST PALM BEACH • Computer Show & Sale. 
Palm Beach Airport Hilton. Narisaam 1-800-436-
6707 
OH • FINDLAY· Hamfest & Computerfest. Hancock 
County Fairgrounds. 419-423-3402 

8ll.P"fEllllBB 13-14-15 

IL • PEORIA • Superfest 1996, ARRL National 
Convention. Downtown Peoria Civic Center. Peoria 
Area Amateur Radio Club. 309-692-3378 
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disks if you gave them to me for free. 
The best choice, I believe, is a high­
capacity tape drive such as Iomega's 
new Jaz unit. It's one-gigabyte car­
tridge is a perfect match {or my sys­
tem. 

As explained in the article, I use 
the Zip drive principally for frequent 
back-ups of selected directories that I 
am doing development work on. Even 
these portions of my overall drive will 
run {rom 20 to 50 megabyte chunks of 
program files. I also use the Zip drive, 
as mentioned, to transfer files larger 
than one megabyte between my PC 
and Macintosh, something the Zip 
drive is ideally suited {or. 

My best wishes to the writer and 
my fondest hope that when (not i{, but 
when) his hard drive crashes, his 736 
used 25 cent, generic brand floppies 
do the job of reliably restoring his valu­
able files before the read head on his 
disk drive gives out. 

Marvin C. Mallon 
West Hills, CA 

Dear Nuts & Volts: 
As a longtime computer user, and 

also a longtime Nuts & Volts reader, I'm 
always looking forward to your computer 
related columns. I enjoy these columns 
(in particular, their discussion of the his­
tory of machines and software which is 
always mentioned to some degree). 

I'm surprised, however, that with a 
magazine so oriented to the hobbyist, 
you've missed perhaps one of the best 
things to come along in computing in the 
last several years, and it's even FREE! 
Uke other copylefted GNU software, 
LINUX is distributed, in part, to better 
computer users in a somewhat altruistic 
fashion. 

Linux is a full UNIX type operating 
system with a complete implementation 
of X-windows, TCP-IP, any language you 
can call to mind, true pre-emptive multi­
tasking, etc. It runs on a 386SX or bet· 
ter, Power PC, DEC Alpha, and other 
machines. Uses as little as four megs (try 
Windows 95 on a four-meg 386SX!!), and 
now can be installed easily without much 
real knowledge of UNIX. 

Distributions are available for free on 
the Net (including source code!), or on 
CD-ROM for under $20.00! 

Let's see Apple, Microsoft, IBM, Be, 
DEC, or anyone else benefit computing 
like this, and Nuts & Volts hasn't even 
mentioned LINUX! For shame. 

I hope you can squeeze in a LINUX 
column at some point soon (though I 
realize that LINUX doesn't buy ads any­
where). 

For more information: 
http:/ /www.linux.org 

Dear Nuts & Volts: 

Alan D. Stein 

Great job on an interesting column 
("Electronics Q & A" with T J Byers). I 
hope it runs a long time! 

I have two comments about the cir­
cuit published for the automotive delay 
action circuit: 

1. There is only one connection to 
the coil of the 12-volt relay. I assume it 
connects to the + 12-volt line, but you 
know what happens when you assume? 

2. The zener diode, D2 may be 
backward, based on your circuit descrip­
tion (okay- I know it is backward, but 
we all have feelings.) Probably caused by 
midnight oil dripping on your schematic! 

It looks like you will have a lot of fun 
doing this, if the pesky readers don't pick 
too many nits! My concern for the accu· 
racy is that some Nuts & Volts fans 
might build some of these circuits and be 
frustrated when they misbehave. 

Bob Kelly 

Dear T J Byers: 
I saw your nice little Basic program 

in the Electronics Q & A column of the 
June '96 issue, and immediately tried it 
on my IBM Cldne PC. However, it 
crashes when I enter the port value -
undoubtedly because I don't have a 
game card in my computer. Can you 
please tell me if I can adapt the pro· 
gram to work with one of the serial 
ports in my PC, and if so, how do I go 
about doing it (including the pinout 
configuration of the serial cable)? 
P.S. If you are a HAM radio operator, 
please give me your call-sign. Thanks! 

Tulllo/NT2P 

Response: 
Was an aspiring HAM at one 

time, but hated having to work up to 
the 15 wpm of Morse code required 
to pass the FCC test when the tech­
nology had keyboard encoders and 
receiver decoders that did all the 
work {or you. However, I extensively 
persued the hobby by constructing 
antennaes, building final amps, and 
designing SSB filters {or my neigh· 
bar's rig (who had a General license) 
in exchange {or some air time- with 
him at the helm, of course. I scored 
more than a few QSLs {or him as I 
scanned the air waves. 

As {or your serial port project, it 
can't be done by software alone. You 
need additonal hardware, which the 
game port provides. But if you Look 
in the same Nuts & Volts Magazine 
June Y96 issue, you 'II discover an 
article by me "Understanding and 
Using A/D Converters" and the 
"Open Channel" column by Joseph 
J. Carr (K41PV) that tells you every­
thing you need to know about inter­
facing the outside world with your 
serial port. 

Dear T J Byers, 

TJ Byers 
Q SA Editor 

I just read your Electronics Q & A 
column, and like it. However, you 
should have put in a little biography of 
yourself. I have a question about the RF 
preamp circuit. Is that your design? I 
am curious only because I am an EE 
and found it to be somewhat complex 
for an answer in a column. I know that 
you would have to spend a good part of 
a day to calculate the values in the cir­
cuit, so I guess that what I want to 
know is if you did spend the day work· 
ing on the design or did you recycle a 
circuit thats near and dear to your 
heart? 

Your other answers are pretty 
good; you are a practical kind of guy. 
Keep up the good work, but get rid of 
the dot matrix printer. 

Steve Jacob 

Response: 
Well, I, too, are an engeneer (it's 

an oldjoke; don't shoot me!). I was 
among the many engineers who 
placed Buzz Aldrin on the moon. As 
{or the RF preamp, this particular cir­
cuit comes {rom the pages of an old 
Electronic Design magazine. At first I 
thought about using one of the Mini· 
Circuits (718·9344500) ERA amplifi­
er chips, but their voltages are too 
restrictive given the application. 
Hence, the transistor design. Thanks 
{or the kind words. I'll do my best to 
keep everything at an application 
level. BTW, it's not a dot matrix print­
er. It's a screen capture of a 
CircuitMaker schematic. This is a 
schematic capture and circuit simula­
tion program that Lets me "build" and 
test circuits without lifting a solder­
ing iron. Maybe if I up the screen res­
olution another notch, the jaggies 
will disappear. We'll see. 

TJ Byers 
Q SA Editor 
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OWT p E 
1YPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not all 
caps) on a separate piece of paper. Spell out words when submitting hand­
written copy. Calculate the number of words and multiply it by the appropri­
ate rate (see RATE PER WORD section). Include any charges for bold and/or 
CAPPED words, any artwork 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 below). If no classification is indicated, it will b e 
placed in Misc. Electronics or wherever we deem most suitable. Enclose your 
name, address, phone number, and Nuts & Volts account number from 
your mailing label (if available) for identification purposes. Include full pay­
ment - CLASSIFIEDS RUN ON A PRE-PAID BASIS ONLY - and mail your 
completed order to: 

NUTS&: VOLTS MAGAZINE, 430 Princeland Ct .. Corona, CA 91719. 

RATE PER WORD 
The ad rate for current PAID subscribers is 60¢ per word. All others pay 
$1.20 per word. There is a $9.00 minimum charge per ad per insertion. 

WORDS IN BOLD AND/OR ALL CAPS 
Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS 
are 20¢ extra per word. The first two words of each ad are bold capped at no 
charge. 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 two-letter abbreviation for states. 

PHOTOS, DRAWINGS, AND BOXES 
A photo or drawing may be run at the top of your classified ad for an addi­
tional $10.00 (1" depth max.) for camera-ready art. No wording is allowed in 
this area. Add a one-time charge of $5.00 to enlarge, reduce, or duplicate line 

IFIED AD 
art, or $8.00 for halftone of photographs. To BOX your ad, include an addi­
tional $50.00 for copy-only ads, or $75.00 for ads with art or photos. 

FAXING IN AD COPY 
You may fax in ad copy or changes before the closing date (5:00pm on the 
lOth) at 909-371-3052 using MasterCard or Visa. Include credit card expira­
tion date, the name that appears on the card, a daytime phone number, and 
your Nuts & Volts account number. Ads without credit card information will 
not be listed as received until payment is received in full. WE DO NOT CALL 
OR FAX BACK VERIFICATION OR QUOTES OF FAXED-IN ADS. For verifi­
cation of faxed-in ads, please call909-371-8497. 

DEADLINE 
Prepaid ads received by 5:00pm on the closing date (lOth of the month) will 
appear in the following month's issue. Ads postmarked through the lOth, but 
received after the closing date, will be placed in the next available issue. No 
cancellations or changes after the 1Oth. Cancellations and changes must be 
submitted in writing. 

IMPORTANT INFORMATION 
All classified ads are 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. 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 60¢ rate only through their sub­
scription expiration date. NO REFUNDS. Credit only. No credit for cypesetting 
errors will be issued unless you clearly print or type your ad copy. 

Choose a category for your ad from the classifications listed below. 

1 0. Ham Gear For Sale 
20. Ham Gear Wanted 
30. CB/Scanners 
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50. Computer Hardware 
60. Computer Software 
70. Computer Equipment Wanted 

80. Test Equipment 
85. Security 
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SATELLITE 
Baylin Publications ........ .. .. .. .. .... ......... 16 

SECURITY 
All Phase Video-Security, Inc ............ 57 
American Innovations, Inc ................. 69 
Ar2 Communications Products ...... .. . 81 
Electronic Rainbow, Inc ..... .. .. .... .. ...... 11 
Polaris Industries .......... ...... .. .. .... .. .. ... 43 
Street Smart Security ...... ............ .. .. . 56 
Visitect, Inc ... .......... ......................... ..48 

SOLAR EQUIPMENT 
Gateway Electronics, Inc ....... .... ...... .. 50 
Jade Products, Inc ..... .. .. .................... 76 

TELEPHONE/CELLULAR 
AAA Cellular ..................................... 70 
American Innovations, Inc ................. 69 
Ar2 Communications Products ......... 81 
CA Grapevine .......... ...... .. .... .. .... .. ...... 19 
Cellular Technology Group .... .. .... ... 111 
Cellular Warehouse ...... .... .......... .... .. 97 
CMI .......... .. ... ............ ... ................... .. 78 
Consumertronics ............. ......... .. ...... 81 
Electronic Service & Supplies .. .. ..... :68 
M.F.M. Communications .. .......... .. .... .. 79 
S.C.P. Co ....................... .. ...... .... .... .. . 117 
S & N Cellular ............ ............ .. .. ...... . 96 
U.S.A.C.E ............... ................ ........... 77 
Weeder Technologies .... .... ...... .. .... ..... 7 

TEST EQUIPMENT 
ABC Electronics ........ ........................ 91 
Alta Electronics ........ , .... .......... .. .... .. .. . 25 
Allison Technology Corporation .... .... 47 
Bell Electronics .............. .. .. .... .. .. .. .... .41 
Bel Merit .... .. .... .... .... .... ............ .. ......... 6 
C & H Sales Co ............. .. .... .... .. ........ 23 
C & S Sales, Inc ....... .... .. ............. 31, 40 
Danbar Sales Company .... ............... 1 0 
Dexis ... ..... ........... .. .... ...... ........... .. ..... 46 
Electro Tool, Inc . ........ ...... .. .. .. ........... .49 
Industrial Resources ............ .... .... .. .. . 24 
Metric Equipment Sales, Inc ..... ........ 43 
MHZ Electronics, Inc ....................... .. 95 
Optoelectronics ....................... .. ....... 123 
Phelps Instruments .............. .. .. ......... 29 
R & S Surplus .... ............ .. ........ .. .... .. .. 14 
Test Equipment Sales ...................... ..48 
Tucker Electronics & Computers .. .. .. .... 2 
Vision & Motion Surplus .... .. .. .. .. .. .. .. 1 00 
Western Test Systems ...... .. ........ .. 34-35 

TOOLS 
Alltronics ....... ........ ........ ............... ...... 36 
Electro Tool, Inc . ............................ .. .. 49 
PATCO Service, Inc . .. .. ...................... 14 
Roger's Systems Specialist .......... .. 122 
Tucker Electronics & Computers .......... 2 
Vision Specialties .... ....... .................. . .48 
White-Star Electronics ................ .. .. 1 03 

WIRE/CABLE 
& CONNECTORS 
Global Connections .. .. ...................... 24 
Java nco ........................................... 1 09 
Natropolis International ................... 115 
PAT CO Service, Inc . .... ...................... 14 
Roger's Systems Specialist ............ 122 
The RF Connection ............................. 76 
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0 r's ystems Speciali t 
• 8 0-366-0579 • 

Dill "We Have Great Connections" 1110 
• Cables Connectors Accessories • 

Internet catalog online! http://www .rogerssystems.com 
Computer Telecommunications Network Audio Video 

© 1993 

Reveal Three-Button Track Ball 

PC-Compatible • Serial -DB9 
Ergonomic Design • 20-6400 DPI 

24 Hour Tech-Support 

#TM-291 $1 ()lUI. each 

Spc/$40 
Refurbished 

Premium Joystick 

Ergonomic Design • Auto Center 
Two Fire Buttons • Auto Fire Swnch 

6ft. cable with db15 connector 
right or left handed operation 

H.Q. VGA Cable 

10 foot HD15, male to male ~ 
lntemal3-coax type 
Molded-black PVC ~ 

#CC-VGA-9C SSD!l ~ l 
Special! Umned Supply! 

Microphones 
Ideal for multimedia sound input 

7ft cord, 3.5mm stereo jack 
Stand with double face tape 

Mfg. by Media Vision 
Wor1<.s on all sound cards! 

#TM-MIC-2 S3Dil 51$10 

SIMM Converter 

30 Pin memory can be used in 72 Pin mother Board 
Ideal for all service, repair and upgrade business 
Left and right versions - use of all available slots 

New Price 

$1 ()lUI. each 

#CA-MEM-A 
#CA-MEM-B 
#CA-MEM-C 
#CA-MEM-D 

c~Jls 

~A 
30-30 Pin and 72·72 Pin now available! 

Mini Stereo Extension 
6ft. 3.5 mm male-female 

S1Dil each 

50 & up .75¢ 

#AC-559 

Koss Amplified 
Stereo Speakers 

9vdc power required 
25 watt per channel PMPO 

Great with any sound card • Refurbished 
Black Case 

#TM-172 

$1 ()lUI. 
Power Supply 

Available S2Dil 

#TM-311 

Reveal Flight Yoke Digital Stereo Headphones 
with Microphone 

Stereo Headphones 
Sound Cards or Compact Disc 

10 FT cord super-dynamic 
Mfg. by Recoton Push/Pull Elevation 

Artificial Horizon 
4-Fire Busttons with Turbo AlB 

FuiiX,YTrim 
Ergonomic Design 

DB15 Connector with 6ft. cable 

S190Qeach 

#TM-JOY -FL T 

Flexible Microphone 
Fully Adjustable 
Leather Pads 
Quality Built 
8ft. Cable 

S12Dil each 4/$40 

#TM-169 

1 0' Bi-Directional Printer 
Cable for HP Laser and others meets 

1284-IEEE standards 

#CC-PRI-1284 s13DQ 

20/$12.50 50/$12.00 

S4Dil 31$10 #TM-170 

SCSI Cables 
3' SCSI! to SCSI 2 

Heat Sink with Fan - New Low Price! 
Easy power hook-up! Wor1<.s with ZIF Socket. Clips to Chip. 

10 Base-T Hub 
6 RJ-45 Ports BNC Input 

I-EEE 802.3 Specification 
MFG. By National Semiconductor 

#CC-679 s1 S00. 
6' SCSI 1 to SCSI 2 

#CC-686 S24Dil 

3' SCSI 2 to SCSI 2 

#CC-678 S24Dil 

6' SCSI 2 to SCSI 2 

#CC-678-6 S3()l!.ll. 
3' DB25 to SCSI 2 

#CC-671 S2()l!.ll. 
6' 0825 to SCSI 2 

#CC-671-6 s22® 

SCSI 3 also available 

486 CPU #TM-F AN~2 SE)ll!l 

Pentium CPU #T.M-FAN-66 S7DIJ. 
for 60-60 CPU 

#TM-FAN-90 S7Dil 

for 75-150 CPU S79Dil ITM-TBT -HUB6 

2 Computers to 1 Parallel Printer 
Auto Swnch • No external power required 

Easy to install and operate • All 0825 female connections 

s1 ()lUI. each 51$40.00 

#DS-201P 

Quick connect "F" to "F" 

Heavy duty 
24K Gold connectors 

Double shielded 
Double insulated 

Professional quality 
Clear jacket 

3 Foot #VC-3FF-QG srz~ 

6 Foot #VC-6FF-QG S2DQ 

Call about other lengths 

Ergonomic Keyboard 
386/486/586 102 Key 

Alleviates Carpel Tunnel, two angle he~ 'lent 

~ Fintil Close Out! 

#TM-KBE s1 9IID 

10 Base-T Cables I Automatic 
Category 5/ PVC jacket Wire Stripper 

S3® 3ft #TE-038-LS Cri= ~~~=tter 

S4DQ 7 tt #TE-068-L5 Automatically~ 
adjusts to 

S6DQ 14ft #TE-128-L5 wire size 

SS® 25 tt #TE-258-L5 SSD!l 

S14DQ 50 It #TE-508-L5 Strips 10 to 26 gauge 

S2E;® 100ft #TE-108-L5 #TM-NIC-1 

805-288-2 Remember, We Have Great Connections ... For You! Fax 05- ;l;l 

Some Items limited to 
stock on hand. 
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$10.00 minimum order required • Add $4.50 shipping for pre-paid orders 
• California residents add 8.25% tax • eMail Sales@RogersSystems.com Drawings are 

Call for quantity discounts, No out of state checks accepted • Most orders shipped same day representations only. 

21021-504 Soledad Canyon Road, Santa Clarita, CA 91351 

Write In 218 on Reader Servi ce Card. 



Write In 116 on Reader Service Card. 

The · , offers All Mode 
Con;ununications Decoding. 

4E· 1 I 725 NHz -.r,-·.-c · 1'71 .,. 5 H -· -·~...J· o..::... z 
CTCSS Mode 

4 ··1 ..., .... 5 t·1H7 t• ,(i.· -
-.r- -4 .... '11_._:-: 1::.1 { 

DCSMode 

4 ··1 ...,.-.5 t·1H ... t• • ,. "-· '-
TMF I t'j{')t"':11'??~Q 1"· • 1-:Jt:.lt.:. ....... ,_ .... 

DTMFMode 

Additional Display Modes: 
•Latitude/Longitude Mode 
•Signal Strength Mode 
•Deviation Mode 
•LTR-Trunking Mode 

INNOVATIVE PRODUCTS 
FORA MODERN 

PLANET .... 
JW'IReDUCTORY PRICE 

99. 
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BASIC STAMP®COMPUTERS 
Tiny computers run BASIC programs 

BASIC Stamps are component-sized computers that run BASIC programs. They have 8 or 
16 I/0 lines, which can be used for a variety of digital and analog purposes. And their 
BASIC language is both familiar and extensive; the language includes FOR. .. NEXT, IF. .. THEN, 
and GOTO, as well as XOUT, SHIFTOUT, DTMFOUT, and other special commands. 

We've been making BASIC Stamps for several years, and we've gathered various photos 
along the way. In this ad, we thought it might be fun to show some of these photos. 

FaxBack 
#6002 

BS2-IC Module $49 
. 16 1/0 lines 
500 instructions max. 
4000 instructions/sec. 
50k baud serial I/O 
24-pin DIP module 

Same I/ 0 instructions as BSl , 
plus touch-tones, frequency 
generation, pulse counting, 
serial shift registers , X-10 
powerline control, etc. I/0 
functions common to both 
modules have a higher reso­
lution on the BS2-IC, due to 
its faster clock speed. 

BS1-IC Module 
8110 lines 
80 instructions max. 
2000 instructions/sec. 
2400 baud serial I/O 
14-pin SIP module 

$34 

I/0 instructions for pushbuttons, po­
tentiometers , pulse measurement, 
PWM, serial I/0, sound, etc. 

Programming Package $99 
Contains items needed to program 
BASIC Stamp modules; includes 
cab! s, PC software, manuals, and 
free technical upport. 

Carrier Boards $15-$20 
Provide small prototyping area, 9-
volt battery clips, and programming 
connector. Not absolutely necessary, 
but recommended to make program­
ming and experimentation easy. 

Charles Walsh and his students in Great Falls, 
Montana, use BASIC Stamps in robotics projects . 

john McLean uses BASIC Stamps to gather data 
in Lechuguilla Cave (A men·ca's deepest cave, lo­
cated in Carlsbad Caverns National Park). 

Also available at 
Digi-Key 

(800-344-4539) 
Jameco 

(800-831-4242) 
JDR 

(800-538-5000) ... 

Marvin Green and his students in Hillsboro, 
Oregon, use BASIC Stamps to make small robots. 

BanyjonesofTech-Warrior, Inc. (Lanham, Mary­
land) uses BASIC Stamps to add auto-repeat, LCD 
readouts, and other features to his paintba/1 rifles. 

Data Collection Board $179 
This nifty board from Scott Edwards 
Electronics provides everything you 
need to use the BS2-IC as a data log­
ger. Includes ample prototyping area, 
two 12-bit analog inputs , a real-time 
clock, and 32K bytes of EEPROM 
storage. BS2-IC module not included. 

BASIC Stamp discussion list on the Net! 

P~4_A>< M 
® 

The list works like this: lots of people (currently 900) subscribe to the 
list, and then all questions and answers to the list are distributed to all 
members. It's a fun , fast, and free way to discuss BASIC Stamp issues. 

To subscribe to the list, send email to majordomo@parallaxinc.com and 
write subscribe stamps in the body of the message. 

3805 Atherton Road , #102 • Rocklin, CA 95765 • USA • (916) 624-8333 • Fax: 624-8003 • Fax Back: 624-1869 (document #1 000 is index) • BBS: 624-7101 
E-mail: info@parallaxinc.com • Ftp: ftp.parallaxinc.com • World-wide-web: http://www.parallaxinc.com 

Australia +61 39720 5344 (PIGs), +61 67 722 777 (Stamps) • Austria +49 241 918 900 • Be lgium +32 41 77 51 51 • Bulgaria +359 2 72 77 50 • Brazi l +55 11 453 5588 • Canada (514) 336-9426 • Czech Republic +42 49 5813 252 • 
Estonia +372 6 397123 • Finland +358 31 266 1885 • France +33 20 52 98 52 Germany +49 241 918 900 • Greece +30 1 902 0115 • Hong Kong +852 2720 0255 • Hungary +361163 2879 •India +91 422 232 561 •Ireland +44 1 977 
683 665 •Israel +972 3 498 543 • Japan +81 3 32511779 • Netherlands +31 ·1"80317666 • New Zealand +61 39720 5344 (PIGs), +61 67 722 777 (Stamps) • Poland +48 34 648 882 • Slovak Republic +42 7 580 2574 • South Africa 
+2711 493 6242 • Sweden +46 705 7614 54, +46 431 41 00 88 • Switzerland +49 241 918 900 • Taiwan +886 2 6471978 • United Kingdom +44 1 977 683 665 • United States (800) 344·4539 (Digi-Key), (800) 831-4242 (Jameco) 

8S1-IC & 8S2·1C are trademarks and BASIC Stamp & the Parallax logo are registered trademarks of Parallax, Inc. • Prices do not include shipping and applicable sales tax • Features and prices subject to change without notice. 
Prices are U.S. prices only; prices in other countries may va~y. 
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