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fry one of these space savers: 
Answer MAN incorporates digital 1/0, 8- and 
12-bit analog 1/0, power regulation , and se
rial line drivers along with powerful firmware 
for keypad scanning, LCD control , analog limit 
monitoring , data averaging , frequency and 
event counting , PWM output, and reading 
Dallas Semiconductor iButton™serial numbers 
in a tiny 28-pin DIP p'ackage. (1.5" x 0.875") 
ANSWER MAN Junior: only $49 each 

PicStic CPS l-PS3) is a low-cost 0 . 85-in ~ controller that is pin compatible with the BASIC 
Stamp® I. Versions include enhancements like 2-channel 12-bit ADC , hardware real
time clock, more instruction space, interrupts, and 2 additional 1/0 lines. It runs the 
same PBASIC program 15 times faster. 

PS1-PS3: $29/$39/$39 each ( 0.6" x 1.4" x 0.31 ") PS1-PS4 development system: $179 

PicStic4 is an enclosed 32-pin DIP that combines the speed and economy of PicStic l 
with a powerful 1/0 coprocessor in one package. Programmable in PicBasic , a PicStic4 
gives you 19 1/0 bits, 4-channel 8-bit ADC , 2 channels each of 12-bit ADC and DAC, 
2-KB EEPROM data memory, hardware real-time clock, and a powerful set of firm
ware functions which include measuring frequency , generating PWM, controlling an 

LCD and keypad , and more. PS4: $59- $89 each (l.75" x 0.875") PS1-PS4 development system: $179 

Domino packs a full floating-point BASIC; 32-KB SRAM; 32-KB EEPROM; 12 parallel 1/0 
bits; and a 2-channel , 12-bit ADC in a 1 in3 package that is fully RS-232A, RS-422, and 
RS-485 compatible . Domino is further enhanced by firmware which delivers an 12C 
bus, two PWM outputs, and direct period and frequency measurements. It can be 
programmed in either BASIC or a mixture of BASIC and assembly language. 

Domino: $109-$129 each (1.1 " x 1.75" x 0.5") 

NEW!!! 
Domino2 is an enclosed 40-pin DIP 
that combines a full floating-point 
BASIC interpreter with an 1/0 
coprocessor. Domino2 contains 
32-KB SRAM , 32-KB EEPROM, 28 bits 
of parallel 1/0, a 2-channel 12-bit 
ADC , RTClock/calendar, hard
ware PWM, and many built-in firm
ware functions like frequency 
measurement and 1

2C expansion. 
Domino2: $109-$139 each. 
Development system: $99. 
(1 .5" x 2.1 " x 0.5") 

VISIT OUR WEB SITE www.microminl.com FOR COMPLETE DATASHEETS 

GALS. (800) 635-3355 TO ORDER 

MICRDMINT, INC. 
4 Park Street • Vernon, CT 06066 • Tel: (860) 871-6170 • Fax: (860) 872-2204 • www.micromint.com 

BASIC Stamp is a registered trademark of Parallax, Inc. iButton is a trademark of Dallas Semiconductor Corp. 
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I / ~1 if Electronic 
Supply .. 

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

PC/ Video Accelerator 
Cards from Media Vision! 

Check this ... blazing fast and screaming fast "ProAxcel" 
VGA accelerators from Media Vision! Both support MPEG, 
A VI, and other full-motion video formats. Check out the 
review on the Web at http://goinside.com/97/4/pro.html -
Both calds are new In box and have a !JO.day HSC Waffanty 

... !:.fROAxcel 
• Blazing fast 64-blt graphic & video card 
• PCI Bus card with 1 MB RAM, expandable to 2MB 

• Uses proprietary chipset (Alliance Semi ProMotion 641 O) 
• Resolutions up to 800 x 600, 641< colors with 1 MB 
• Up to 1600 x 1200, 256 colors, 800 x 600, 16M colors 

(requires 2MB) - Upgrade chipset available, $7.50 
• 30fps full-screen videoplaybeck possible (90MHz Pentium) 
• Win95, NT & 3.1 drivers and full manual on CD-ROM 
• If you can not read CD's, diskettes are available, $2 extra 

HSC#16807 -- Note: New Price! -- $24.95 

~. PROAxcel 12.8 
Ml.IA Yl8IO• ' 

• Screaming fast 128-bit graphic & video cardl 
• PCI Bus card with 2MB RAM, expandable to 4MB 

• Uses Tseng Labs ET6000 chipset, MDRAM technology 
for Incredible 128-blt data path at 75 Hz refresh 

• Resolutions up to 1024 x 768, 641< colors with 2MB 
• Resolutions up to 1280 x 1024, 16M colors (with 4MB) 
• Integrated 135MHz VGA compatible 24-blt DAC 
•30fpsfull-screenvideoplaybeckpossible(90MHzPentium) 
• Win95, NT & 3.1 drivers on CD-ROM, printed manual 

HSC#16808 $49.95 

SCSI Device Cases 

16185 16559 16575 16820 

+ Horizontal style case, 9.S" x 2.S" x 1 O.S", 30 watt power 
supply, fan cooled, room for S.2S" drive, front access 

HSC#15185 $29.95 
+ Upright Case, 3.S" x s.s· x 8.12S", has front opening for 

3.S" drive, 20 watt power supply, no fan 
HSC#15559 $24.95 
+ Deluxe quality case, 7" x 4.S" x 10.7S", made for Olympus 

Optical, has 5.25" open front bay, SCSI diagnostic indica
tor on rear panel, 30 watt fan-cooled power supply, IEC 
power cord Included. Assembled in USA. 

HSC#16575 $49.95 
+ Case, similar to above, 7" x4.S" x 10.S", for S.2S" or3.S" 

drives, beefy 65 watt fan-cooled power supply 
HSC#16820 $29.95 

All cases are new, and feature 50-pin Csntronics-style daisy
chsin connectors, internal 50-pin cable and SCSI ID switch. 

Sound Card with SCSI 
• Mediavision ProSonlc 16 sound card I SCSI controller 
• 16-blt audio, 44.1KHz 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, installation information 
• OEM package, 90-day warranty 

HSC#16683 $29.95 

Visit HSC's Website! 
• Pay us a virtual vislt on the World Wide Web! 

• Simply point your browser to http://www.haffed.com 

• Site is constantly being revised, please vislt often! 
• Check out the amazing "Gizmo of the Week" feature! 

Pentium Ready Kit! 
+ Packard Bell Desktop system - plug in your Pentium! 
+ ATX-style motherboard supports up to 133 MHz Pentium 
+ Four slots (Three ISA Bus, One PCI Bus) · 
+ On-board EIDE controller, Flash BIOS, OK cache RAM 
+ On-board VGA, 1 MB, expandable to 2MB 
+ On-board Floppy controller, SIO, PIO 
+ On-board 8MB RAM, four open 72-pin SIMM sockets 
t Case is 16.S" square, 4.S" high, has S.2S" & 3.S" bays 
+ Speakers, Win9S keyboard, power supply, floppy included 
+ Add your Pentium or KS chip, or order with KS upgrade 
+ Add your hard disk, monitor & mouse, and ifs ready! 
+ All new parts, !JO.da warran , name brand quallty! 

HSC# 15851 Kit, no CPU chip $329.00 

HSC# 1S851A Kit with 133 MHz AMO KS $399.00 

Skinny SCSI 2X CD-ROM! 
• 1 ~high SCSI 2x (double speed) CD-ROM drive by Toshiba 

• Model Number XM-4101 B made for Sun Microsystems 
• Mounts in regular S.2S" drive bay (with a gap attopof bezel) 
• Lavender colored faceplate - made for laptop computer? 
• Meets MPC-2 level specifications, rugged high quality drive! 
• Standard SCSI Interface, with drive select jumpers on rear 
• New, in plain white box, !JO.day warranty 

HSC#16870 
\.. 

$29.95 

486 Motherboard 
• Motherboard for the 486 Faithful -- All you need is the chip I 
• "Baby AT" size 8.S" x 13", six 16-bit slots. two 8-blt slots 
• Uses 33MHz 486 CPU (not included) 
• Eight 30-pin SIMM sockets, AMI BIOS 

• 64K Cache installed (can be upgraded to 256K) 
• New in box - 90 day HSC warranty 

HSC#16827 $24.95 

Infrared Connections! 
• IBM "Options" series ISA-Bus and PCMCIA card adap

tors will add Industry standard infrared communications 
capability to your desktop PC (with ISA slots) or notebook 
computer! (May not be Win95 compatible) 

• Allows wireless connection to compatible notebooks, 
workstations, printers. and other peripherals supporting 
the Infrared Data Association (lrDA) standard. 

• Also will emulate a COM port for cable-less hook-ups 
• Communicates up to 11 SKBps, or up to 1.1 S2MBps with 

the included TranXlt Software. 
• Operates over distances up to 3 meters (10 It.) 
• Includes Card, transceiver module, driver disk & book 
• Both styles new in box, !JO.day warranty 

HSC#16483 PCMCIA Version 

HSC#16813 ISA-Bus Version 

l 
$19.95 

$19.95 

29.95 

New HSC Catalog ! 
• Hot off the presses! First one in four years! The wait is overl 

• Seventy-six pages of electronics, from ordinary to exotic! 
• Phone, fax, write or email to get your copy 
• Or drop on by and pick one up ... we'd love to see you! 

Terms: Some quantities llmiled; al ltem8 subject to prior sale. Minimum order: $10.00 ptua •hipping. Orders under $20.00 subject 
to $2.00 handling fee, In !Mdtion IQ !!hipping. All onlers shipped FOB Santa Clara, CA (this means you pay frelghH) by UPS Surface 
(no P.O. Boxes) unless otherwise specified, in which case prevalllng carrier rataJlllll $5.00 handfing fee applies. Prepaid orders that 
don'tinctudeshlppingchargeswillbeshlppedfreightCOD. Thereisa$4.7SUPSchargeaddedtoshlppingchaigesforCODshipments. 
If you have queetions about your order, please cal Customer Service at (408) 732-1854 M-F 9AM to 5PM PST. 

Get ready for our 

September 20, 1997 
• Discounts all over the store! 
• Closeouts, markdowns, special deals! 
• Drawings, prizes! 
• Free Refreshments! 
• Sele event at all three stores! 
• Huge parking-lot sale (Santa Clara store only) 
• The Bay Area's high-tech event of the year! 

486 Base System Box 
• Grid Systems "Sabre" 486-system box, used 
• 4S6SX-2S CPU (upgradable to DX2-66) 
• 4MB DRAM included, 1 MB SVGA port on-board 
• One 72-pin and eight 30-pip SIMM sockets available 
• Four ISA slots open, two 3.S" & two S.25" drive bays 
• IDE, Serial, Parallel ports on board 
• Optional Enhanced IDE Controller available, $5.00 extra 
• Phoenix Flash BIOS 
• High-quallty case & overall design 
• Plug In your drives and gol 
• 90-day HSC warranty 
• Upgrade to a DX-33 CPU for only $5.00 more! 

HSC#16850 $99.00 

Small Mono-VGA Monitor 
• 9• diagonal measure paper-white phosphor VGA monitor 
• Used briefly then removed from service -- Like new! 
• Perfect for traveling presentations, point-of-sale, etc. 

• SVGA, VGA compatibility, 4SMHz ~ 
• Only 9.2S" x 9.7S" x 9.12S" high """ 
• Non-Glare screen, swivel base 

• 30-day HSC warranty 

HSC#16823 $99.00 

Absolute Last of the 
Red Hot Reno! 

+ Now at clearance price - Media Vision Reno: 
., Consists of new external Reno CD/ROM 

drive.docking bay with SCSl2 port, AC Adapter, 
cable kit, travel pouch, headphones 

., Late Model version Uses AC adaptor (included) or 
AA alkaline batteries (not included) 

., Double-speed 180mS drive is lightning lastl 
" Drive detaches from docking bay, use with head-

phones as a portable personal audio CD player 
" Great for Mac or IBM (adaptor bracket included) 
" Mac software included 
" SCSI Controller & software required for IBM use 
" Brand new, 90-day warran• · 

Now-

$59.00 
Available Separately: 
A. Macintosh Powerbook SCSI Adapter (HDl-30 to 2S-pin D 
connector) HSC#15704 $12.50 if purchased alone, 
or with purchase of Reno Kit,$5.00 

lrs that time again ... our annual end-of-summer clean-up 
sale! We pull out all the stops to make this the high-tech 
highlight of the summer ... Discounts galore. free refresh
ments, warehouse clearance Items, prizes, drawings ... and 
don't forget that at the Santa Clara store, we will be hold
ing our annual warehouse parking-lot salel Attendees 
from years past look forward eagerly to this yearly blow
out. . .if you haven't seen ij yet, you owe It to yourself to 
see what It is all about. Mark your calendar nowl 

Phone Voice Scrambler 
+ Privacy at the push of a button - Secure Talk by GREI 
+ Advanced circuitry encrypts telephone conversations from 

casual eavesdropping, including scanners! 
+ Small, portable units operate off AC adapter (Land-line 

model) or cigarette lighter plug (Cellular model). 
+ Measures 7" x 4" x 1.S", operates on 9 ·12 VDC 
+ Provides a choice of 32 different scrambling codes over 4 

channels. Can be bypassed by pressing "Normal" button. 
+ Sold in pairs. choose AC operation, mobile, or one of each . 
+ Unit Inserts between handset and base of phone (Note, will 

not work with slim-line or other alHn-one-piece phones!) 
+ Unit has DB-9 connectors, you will need to fabricate an 

adapter cable set (DB-9 male & female to mini-modular 
connectors, diagram 
provided, parts kit avai~ 
able for land-line style) 

+ Both styles are identical 
except for power adapter 
and one jumper. 

+ Units are new in box, 90-
daywarranty -exchange 

HSC# 16909 LancH.lne Phone Scrambler 
HSC# 16910 Cellular Phone Scrambler 

Your Choice - any two, any style for $29.95/pr. 

Super Sounding Speakers! 
Tired of the cheesy sound coming from those give-away 
speakers in your mu/Umedia kit? Try upgrading to these 
sonic wonders ... you'll have to hear them to appreciate the 
difference these will make without blowing your budget! 

GNT2002 2-way Bass-Reflex speakers 
+ 3.25" woofer, 1" piezo tweeter. ported enclosure 
+ 1SW built-in amplttiers, BOW peak, S.4W RMS 
+ 40 - 20,000 Hz, built-in SRS 3-D stereo 
+Measure approx. 3.7S" x 6.12S" x 9.2S" tall 
+ AC adaptor, audio cables included 
+ On-off switch, 3-D switch, bass, treble & volume controls 
+ Attractive off-white finish with grey grille-cloth 

HSC#16884 $34.95 

GNT3500 3-wey Baee-Reflex epeekere 
+ 4" woofer, 2" midrange, 1" piezo tweeter 
+ 23W built-in amplifiers, 120W peak, 20W RMS 
+ 20 - 20,000 Hz, built-in SRS 3-D stereo 
+ Measure approx. 6.25" x 6.S" x 9.75" tall 
+ AC adaptor, audio cables included 
+ On-off switch, 3-D switch, bass, treble & volume controls 
+ Attractive off-white finish with grey grille-cloth 

HSC#16671 $39.95 

Electronic 
Supply 

Toll Free (Orders Only) 1-80o-4 HALTED (1-800-442-5833) • • Internet World Wide Web: http://www.halted.com 
3500 Ryder St., Santa Clara, CA 95051 (408)732-1573 -or-

FAX your orders to: ~ 

(408) 732-6428 ... 
4837 Amber Ln., Sacramento, CA 95841 (916) 338-2545 
5681 Redwood Dr., Rohnert Park, CA 94928 (707) 585-7344 
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EPROM+ The Prof essionals Choice! 

A DEVICE PROGRAMMER 
FOR BENCH AND FIELD 

FIRS T GENERATION £PROMS (24 PIN) 2708, TMS27 16*. 1702* 

SECOND GENERATION £PROMS (24,28,32 PI N) 2516,32,64,68764/66 
2716,32,64,128,256,512,513,011.010.101, I 00 1,020,2001,040.4001,080.8001 
(40,42 PIN*) 27C2 IO, I 024.220,2048,240,4002,4096,27C400,800, 27C l 60 (16MEG) ll!ii!liaill•j 
EEPROMS/NVRAMS (18-32 PIN) X22I0/12,2804, 16, 17,64,65,256,5 12,0 IO,ER S991, I 2XXX -
Fl.ASH £PROMS (28,32 PI N) (28FJ 129CJ 129EE1 129FI 256.257,512,001 BX,010,101,020.040 
SERIA L EEPROMS•(8 PI N INCLU DES C.CS,LC,E) 12401 I 02,04.08.16,21.32,44,64,65 .256 1250101020,040,080, 160.320,640. I 28 
(59C llJl 3,22 18S72182,92 19306J16,46.56,66.861950101020,040,080 135C102JI04, 108 (14 PIN) E Rl400, MS8657 
BIPOLAR PROM.\'*(1 6 THROUG H 24 PI N) 82SXXX AND 74SXXX FAMILIES FPGA CONFIGURATORS (17C65J 128,256 
PIC MICROS* 11 2csxx1l1 6CS4J55,56,57,58,55X (16C6 1J 62,63,64,65,62X tJ6C71J 73,74.71X 116C84J tJ 6F8XJ (140001 
MICROCON TROLLERS* (8 BIT) 18741J,42,48.49 J87SI J C51.5X,C5XX 187C7SX] (89CSIJ 52.55 189C IOSIJ 2051 
MOTOROLA MICROS• i6870SP3) U3,R3 J68HC705C8] C9,J2,P9 J68 HC711 E9] D3 
• REQUl.RES SNAP-IN ADAPTER (DIAGRAMS INCLUDED OR Pl fRCllASE ASSEMBLED AND TESTED) 

$289 0 READ, PROGRAM, COPY, COMPARE, DISK FILE LOAD & SAVE !PLUS MOREil 
0 FULL SCREEN BUFFER EDITOR WITH 25 COMMANDS PLUS BYTE & WORD MODES 
0 READS INTEL HEX/EXTENDED HEX, MOTOROLA $-RECORD AND BINARY FILES 
0 SOFTWARE RUNS UNDER DOS, WINDOWS 3.1OR95 ON ANY SPEED MACHINE 
0 PARALLEL PRINTER CABLE AND POWER PACK STORE INSIDE UNIT 19"X6"X3" l 
0 MADE IN THE USA o 30 DAY MONEY BACK GUARANTEE 0 1 YR. WARRANTY $5.00 SHIPPING 0 $5.00 C.0.D. 
COMPLETE SYSTEM INCLUDES: PROGRAMMING UNIT, SOFlWARE 
PRINTER PORT CABLE, POWER PACK AND PRINTED MANUAL 

VISA • MASTERCARD • AMEX 

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

Dear Nuts & Volts: 
I really like Nuts & Volts 

Magazine. It approaches electron
ic topics on elementary and 
advanced levels. It has a broad 
coverage of electronic applica
tions, not just TV, cable descram
blers, and computers. These other 
areas are the ones that interest 
me. I come from the era of EICO 
and HeathKit electronic kits. You 
fill a void with great coverage. 

Dear Nuts & Volts: 

Robert Peck 
Hinton, WV 

It is a pleasure to watch your 
magazine get better and better. 
Too much of the world is going 
the other way. I was especially 
pleased to see the articles on 
Turing and Fractals. There are a 
lot of amateur scientist types 
around who would gravitate 
toward a publication geared to 
true experimenting and unapolo
getic discussions of theory and 
math. I also think that the gradual 
introduction and testing of such 
articles is a good approach. 
Anyway, you have my vote. Fine 
work. 

Joe Roxborough 
roxatfox@worldnet.att.com 

Dear Nuts & Volts: 
I don't usually write a "letter to 

the editor" just to say that I 
enjoyed reading an article, but I'm 
making an exception in this case. 
The article about Turing machines 
in the Jul. '97 issue really tickled 
me. I haven't thought seriously 
about Turing machines in about 
30 years or so, so this reminder of 
computer science fundamentals 
really was on the mark, explaining 
the topic, as I like to put it, in 
words of one syllable or less. 

In fact, if I were writing the arti
cle, there would be only one thing 

that I would do differently, and that 
is to add a corollary to one of the 
points that are made: the state
ment that a program that runs 
correctly on a Turing machine will 
run on any computer in the uni
verse. The corollary, which I feel is 
more profound and has more fa r
reaching consequences, is that 
any (real) computer that has a 
rich enough instruction set to 
emulate a Turing machine (as the 
article shows how to do) can per
form any computation that a 
Turing machine can, and hence 
can compute anything that is 
computable! 

Dear Nuts & Volts: 

Howard Mark 
Suffern, NY 

Carl Motsinger's July '97 arti
cle about an inexpensive antenna 
tuner is interesting, but lookout for 
the lethal voltages and the possi
bility of the switches fa iling. 

Carl suggests that the design 
is good for 300 watts. If the anten
na presents a 50-ohm load, then 
the a ntenna voltage would be 120 
volts RMS. If the antenna were a 
poor match to 50 ohms, we would 
see much higher voltages - per
haps 1200 volts RMS. Typical 
small switches have dielectric 
strengths of 1000 volts RMS, and 
most switches are rated for less 
than 250 VAC. 

Ths SGC model SG 230 is a pi 
network antenna tuner for 150 
watts. SGC uses 6000-volt capaci
tors. Instead of switches, they use 
relays. On the high-voltage output 
(antenna) side of their tuner, they 
use two relays in series. Their 
model SG-235 tuner uses four 
relays in series. I do not believe 
that subminiature switches are 
suitable devices for this applica
tion. 

Continued on page 109 

Huge 2 Book Set 
You've never had a Directory like this one ! 
Generic phone books on a CD QQ_tiQI 
contain the Wealth of Contacts you will find here. 

Shop the way the Pro's do 
In Seconds, Locate: 
Distributors, Manufacturers an d Service 
providers for Products, Services or Atrl 
Component Parts you can possibly Imagine I 
Contains sources for everything from Semicon· 
ductors to Foreign Assembly Services. 

Scan by Product Description -or-
Use the White Pages & locate almost ANY 
Company in the Electronics Industry 

Use Advertisements in the Yellow Pages to 
locate Component Products 

Cross-REFERENCE AU types of 

Transistors, IC's & Diodes 
Over 250,000 Devices Listed 

The ICM Spans 3 Huge Volumes ! 
#1 Choice of America's Top Professionals 
The - Comprehensive IC Reference Ever Published. 

Nothing Else like It in the World ! 

100,000 ICs of EVERY KIND from EVetY Manufacturer. 

Specifications 
Selected Data Sheets 
Every known Cross-reference 
Alternate Sources 
Manufacturer Profiles & Distributors 

Perlect for Sales, Service, Engineering & Experimenters. 

If you're still squeezlng an ICM from the 80's, upg __ rade~~no2;w$;. ~:';~d 
Call NOW while they're Really Affordable! i: 

eem EEM 1s 111e Largest ConlJOl*1I Parts Directory available. - ... 
Al lhe MaP' P;rn Maru!adure!s cisplay Erdie Proci.d L.nes ~ !!l!~!Ol I 
v.ilh PK:ti.ms& Data!i1eels. Qtms, Traisbmels, Pas, Serri's, o· 
Resistor.;, Capacitor.;, Cryslals, Cois, Connedo!S, Wire, Heal -= 
siri<s, Slo.tiles, Fuses, Speakels, Qis?ays, an Endess ist I The = 
4 \\>lume (18 Lb) EEM Set shown Is now available oo CD 
ROM ONLY. 

=~~ ....... An'j selection yields a huge variety of polential mplacelTl8I its. 
Case Drawings, Lead Contig. and Pin-outs for many . 
Coverage of Replacemenl Nunbers Is Very lrJ'4ll85Siw. 
Also Lists ECG, NTE. SK & GE, Includes in House 
7 Diak Set with MODULAR Databases: 

1ns1a1 al the Databases (1 7 Meg ), ()(just a '
Includes 4 Consumer Electronics 
Fat's.me., ~MdPutr:l-"tg. 
• Consumer Eleclronics Parts Sourais (Service) 
• Consumer Electronics Manufaclurers 
• The Entire CclnlJUIBr kWstJy 
• SernicorWctor Manufaclures 

Helpful extras Included: 
Conwt'sion Utis, Formulas, Resistor li>raly 

FREE REFEREE Mouse Pad 
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MIDWEST ELECTRONICS 
12412TH AVE. SOUTH, MINNEAPOLIS, MN 55415 

PHONE: (612) 339-9533 FAX: (612) 305-0964 
WWW.MIDWEST-ELECTRONICS.COM 

HUGE SALE. THESE ARE JUST SOME OF THE GREAT VALUES ... 

COMPUTERS 
PACKARD BELL P-75, 75MHz PENTIUM PROCESSOR, 8MB RAM, 

500MB HARD DRIVE, 4X CD-ROM, .14.4 FAX/MODEM 
WNOICEMAIL AND SPEAKERPHONE BUILT-IN, 14" SVGA, 

MONITOR AND STEREO SOUND $649 
PACKARD BELL PENTIUM 60, 500MB HOD, 8MB RAM, 
CD-ROM, SOUND CARD, KEYBOARD, MOUSE - $449 

ZDS P-100, 100MHz PENTIUM PROCESSOR, 16MB RAM, 1.2GB 
HARD DRIVE, 4X CD-ROM, 16 BIT STEREO SOUND SYSTEM $599 

PACKARD-BELL 486 MULTIMEDIA SYSTEMS 
W/CD-ROM, SOUNDCARD $299 

MONITORS 
VGA MONITORS FROM $89 SVGA MONITORS FROM $129 

11" VGA FLAT PANEL TOUCHSCREEN MONITORS $99 

MOTHERBOARDS 
PENTIUM MB, DUAL IDE, 

4 ISA & 4 PCI, 4-72 PIN SIMM SOCKETS - $69 
486/4 MYLEX MB WITH 256K CACHE, DUAL IDE, 

4 ISA & 3 PCI, 4-72 PIN SIMM SOCKETS - $59 
PENTIUM 60/66 MB WITH INTEL P-60 PROCESSOR, 256K CACHE, 

4 PCI & 4 ISA SLOTS, IDE $79 

CPUs 
486DX4/75 ODPR - $45 

MODEMS 
33.6 INT. DATA/FAX 

MODEM WNOICE $59 

VIDEO 
2MB STB PCI VIDEO CARD - $55 

MULTIMEDIA 
ax CD-ROM - $79 6X CD-ROM $69 

2X SCSI W/CARD $39 

WINDOWS 95 UPGR. $69 ACER KEYBOARDS $15 
SERIAL MOUSE $10 PS-2 MOUSE $15 

PCMCIA 28.8 DATA/FAX MODEM W/10 BIT ETHERNET $129 

CALL US OR CHECK OUR WEB PAGE FOR GREAT 
DEALS ON NEW AND USED PARTS & ACCESSORIES 

Write In 143 on Reader Service Card. 

0 IOPHISTICATID ULTltA HIGH IMPIDAllCI c1acu1T•Y AS 
UHD aY CIA AND KGa 

0 NOT DnlCTUU aYIYIN THI MOST ADYANCID TAP 
IWllPING IQUIPMINT 

0 MONITOa CONYlalATIONI, PAXll AND DATA WITHOUT 
PIU OP DnlCTION 

0 PLUG INTO ANYTIUPHONI UNI WITH NO CUCK. HUM, 
NOlll Oa VOLT.I.GI CHANGI 

0 UNIYlalAL DlllGN AU.OWi MONITOalNG WITH 
HIADPHONll, TIUPHONI oa TAPI a1COaD1a 

0 YOICI ACTIYATID TAPI a1coaD1a CONTaOL 

D DllGUlllD AS " TIUPHONI UNI TISTI• " 

0 COMPACT llZI • UTTlaY POWl .. D 

A r2 
Communications Products 

Box 1242 Burlington CT 06013 

$109.95 VISA MC COD 

~ EB 
(203) 485-0310 

Write In 104 on Reader Service Card. 

HAM GEAR FOR SALE 

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 S/H ($6 
Canada). NYS residents add $1 .66 tax. CAB 
Research, Box 56-NVV, Commack, NY 
11725. Visa/MasterCard welcome. Phone: 
516-543-9169. 

WANTED: ROCKWELL-Collins HF-80 equip
ment, 851S-1, 237B-3 log periodic, Collins lit
erature. Jim Stitzinger 805-259-2011 , 805-
259-3830 (fax), bfl-jfs@smartlink.net 

MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-769-1002, FAX: 818-769-
1084. 

ful&;;,_111111 ! 

PIC'n Books PRlllTED 

THE SMALLEST AND COOLEST, FULL 
IBM PC EVER MADEi People freak out 
when they see it! Cost us $5,000, yours for 
$2, 100. Weighs only 2 poundsl Measures 
9"x5.5"x1 .3?91 Take it wherever you gol Runs 
any application for DOS or Windows 3.1. 
Windows for pen computing has animated 
icons and sound annotation. We only have a 
few, so don't wait a single day. Built-in hand
writing recognition and on-screen or external 
keyboard. Electronic pen acts as a mouse 
and doesn't need to touch the glass screen to 
move the cursorl Extremely well made. 
Absolutely flawless condition. Produced in 
limited numbers for Fortune 500 executives. 
Ready to go with Rolodex and other useful 
software. 486/25 with 4 meg RAM and 80 
megabyte capacity. Built-in FAX modem and 
Ethernet for LAN. Razor sharp 6" mono 
image with 640x480 and 1 mag VGA touch 
screen, built-in speaker, paralleVserial/ext. 
monitor, outputs. Also includes: additional 
electronic pen, extra ion lithium battery, glove 
leather case, stand, AC supply, compact 
external keyboard (9"x5.5"x0.75"), external 
half-inch high 1.4 floppy. Books and software. 
Toll free tech support to get you going. Net
com 1-800-881-6247 ext. 6300. 

LEARN ABOUT PIC16/17 MICROCONTROLLERS 

:EASY PIC'n 
Beginner 

• Programmilg techniques 
lnslrudlon set 
Mfr9ssklg modes 
Bl man~lallon 
Subroutkles 
Sequencing 
Lookup tables 
Interrupts 

• ~ a text 8<9or-
souroe code 

• Using an asserrbler 
• Tl"*1g and oourftlg 
• Interfacing - L'O conversion 
• Lots of ex8f11>1es 
$29.95 

PIC'n Up'lhe Pace 
lntennediate 

• Sel1al oommunlcallon 
PIC16 to pe"*1eral cllps 
PIC16 to PIC16 

• 5erlal EEPROMS 
• LCD Interface 
• Seaming keypads 
• D/A oonverslon 
• Sensors - analog volage 

ClUplt 
• AID oonverslon 
• Math routines 
• Dedmal '"'9r1ace 
• PIC16C84 EEPROM dala 

memoiy 
• Lots of clrculs and code 
$34.95 

+ $4 alh in US tor one book. $6 bolh boob 
VISA. MC. AMEX. MO. Check 

CA residents ple8M add 7.25% CA aeles tax 
PIC is a trademarlt of Microchip Technology Inc. 

P.O. Bo< 501, Kelaeyvile,CA 95451 
voice {7on 211H1881 FAX {7on 2n.8883 

hllp:/1-.9q-1.oom 
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CIRCUIT BOARDS 
Since 1969 

Prototype to Production 
Quick • Quality • service • Price 

•Single Sided •Surface Mount 
•Double Sided •Punch Press 
•Multi-Layer Capability 

•LPI 

QUICK TURN AROUND 
COMPLETE IN-HOUSE c.APABILJ1Y 

CIRCUIT ETCHING TECHNICS 
Since 1969 

700 Lee Street Phone: 84 7-228-1722 
Elk Grove Village FaX: 847-228-1816 
Illinois 60007 Modem: 84 7-228-6549 

Toll Free: 888-657-3827 

Please call Jim, Barb, or Babu for 
more inforrnation and/or quote. 

Writ• In 182 on Reader Service Card. 

' 

THE SMART BAITERY 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. 

\ 
23 YB Sb 

- . ~. 

OCl YB Sb 

UNIQUE ELECTRONICS! Kits, clocks, key
ers, QRP ... Whiterook Products, 805-339-
0702 http://www.west.net/-wpc 



t"f""\ _ ~ ~ 
1
•f ~~~ 13406 Saticoy Street, North Hollywood, CA 91605 ~ 

(,,,I_~~ CALL FOR FREE CATALOG 
~OR P. 818-787-3334 • F-818-787-4732 • HTTP://WWW.Davilyn.com/Electronics 

How to Investigate Your 

Friends, Enemies, & Lovers 
TnntSllllls&JolnO.Newmai tao pp, largefcrmat, $19.95 
great collaboratio11 by the masters at 

enetrating PERSONAL secrets ... Military 
records, Internet, bankruptcies, private TELEGRAPH 

KEVER 
Unique item for 
military collec
tors. J37 tele
graph key, new 
in original government package. $75 

JONES MODEL 1600-1 TACHOMETER 

Instrument tachome-~-"_ 
ter centrifugal ; ~.% 
mechanical tach ._. \. , _ 
measures RPM scale · 
0-500 RPM, coupling shaft 1/8" 
accessories, various size rubber 
tipped drive couplings, case new. 
Also Jones Model 1600-7 RPM scale 
0-11,000 RPM w/accessories new. 
$35/ea. or 2 for $50 

THE ALC245M AUTOMATIC VOLUME 
CONTROLLER will keep your transceiver or 
scanner's volume constant from a whisper to 
a scream. $22.95 S&H $5. Other models also 
available. FREE BROCHURE. C&S Electron
ics, PO Box 2142, Norwalk, CT 06852-2142. 
Phone: 203-866-3208 Fax: 203-854-5036. E
Mail: CANDSELECT@worldnet.att.net 

NEW PRODUCTS FROM S&S: UPGRADE 
YOUR OLD RIGS! Digital dial (counter) has 
10Hz resolution HF, 100Hz VHF and frequen
cy range 50KHz to 230MHz; kit $99.95; 
assembled $149.95. NEW digital VFO with 
1Hz resolution to 54MHz; kit $169.95; assem
bled $219 .95. S&H $7 (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 . E-Mail: N3SAD@aol.com or 
see http://www.xmetric.com/sseng 

AN/URM-120 Wattmeter .. .... . . $395 
Collins Control 31284 .. .. . . . . ... $175 
Fluke 8505A Digital Multimeter ... $750 
General Radio 14220 . .. ...... $1,500 
HP 200CD Oscillator .. . .. . ... .. .. $95 
HP 239A Oscillator . ... . . . .. . . . . $650 
HP 333A Distortion Analyzer ... . . . $165 
HP 3435A Digital Multimeter ..... $450 
HP 3466A Digital Multimeter ..... $450 
HP 3478A Multimeter . . ......... $600 
HP 400EL Voltmeter, New . . ..... $350 
HP 4262A Meter ........ . ... . . $1,750 
HP 478A Thermistor Mount ...... $300 
HP 5328A Universal Counter . .. .. $600 
HP 5384A Frequency Counter .... $350 
HP 62638 Power Supply ........ $500 
HP 8160A Generator .. . .. . .... $2,500 
HP 86222 Plug-In .. . ......... $1,000 
HP 86408 Signal Generator ...... $595 
HP X532B Waveguide Freq. Meter. $650 
Tek 7603 . .. ........... . ..... $495 

Write In 140 on Reeder Service Card. 

LOW PRICED used commercial equipment & 
scanners & CBs free catalog! Call 909-873-
1319 fax on demand 909-820-1885. E-Mail: 
HRH6@aol.com & LML, 424 E. Shamrock, 
Rialto, CA 92376. 

I 

REFURBISHED MOTOROLA pagers $40 
ea. Send for list to Curtis Lewis, 4502 
Clareway, Baltimore, MD 21213. 

HAM GEAR WANTED 

WANTED: ICOM IC-03AT 220MHz hand
helds. Will consider non-functional radios. 
Top dollar offered. Contact Alan Sanders, 
Communications Specialists, Inc., 426 West 
Taft Avenue, Orange, CA 92865-4296. 1-
800-854-054 7, FAX 1-800-850-054 7. 

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. 

Subscribe to Nuts & VQlt_s Tq~~y~"~TI_i\1 
calf 1-800• 783•4624 w ' •-·- Mfa 

and Use Your Visa or MasterC~rd.;;,i\ 

-~Gi=l.A?i-lii:: 
~____.iliS?LAY 

Sper,ializing In 
World Control 
Frc,m Your PC, 
Mac, or Amiga. 

TEK492 
SPECTRUM 
ANALYZER 

Tek 492/01,02,03 spectrum 
analyzer. Excellent condition. 
Includes original manuals. $7,900 

HP 180A SCOPE 
(MIL SPEC 
ANIUSM-281 A) 

$195 
Includes vertical 

~---~plug-in 1801A 
(PL 1186), horizontal plug-in 1821 A 
(PL 1187). Tested. Manual Q~~ 
Reproduction: $15 Pli1cl 

' 

' 

MILITARY COMPONENTS wanted. 
Capacitors, resistors , diodes, transistors, 
semiconductors, 1Cs. Electronic Material 
Industries, 818-769-1002, FAX: 818-769-
1084. 

CB/SCANNERS 

"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: 516-543-9169. 

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 ($7 Canada). (NYS res
idents add $1 .98 tax.)' CAB Research, Box 
56, Commack, NY 11725. Visa/MC welcome. 
Tel. 516-543-9169. 

investigators, Freedom of Information Act, 
criminal records, permits & licenses, and 
MUCH MORE! The best and most current 
investi ation book in rint toda -

Radio Monitoring 
The How-To Guide TJ ... ~ .. Arey 

The complete hands-on guide to N2EI 
the world of radio communication, 
including mediumwave, shortwave, 
VHF/UHF scanning, and more! 
Equipment selection, clubs, antennas, 
accessories, techniques, logging, 
listening posts, etc. NEW 

"'lbe most complete and useful book of 
monitoring lnfomiation available." 
Poul Swearingen, Publisher, DX News 

344 pages, $19.95 

Canners I Secret FrequenciH 
my Eisemon's best seller. Novice lo pro, it's 
usr realing. Praised by the e~rts as truly 
tstanding,comprehe~ve. 3iopp,$19.95 

11f11no1-cuan,cy Radio! Nonn Schrein 
UN! 214pp, $14.95 "Mr. Scanner' 

COPS! --~ prln"f: 

he Cff££K~ 
Ultimate Scanner 
'lbel<qd"Sannstllkatm~ridlly 
.... benchmmualfllrbeyondewrylhS!g 
everpddEdonsaniermods. Bil wil ... ym 
oomatywrsaniernoprecidy "1lllt you've 
always-*'11!244 , lar e ormaJ, $29.95 

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

Henry Eise11.w11, 160pp, $23.75 

~ti~• "t Blackjack 
andAdvanJagei>tay 'Dangerous!' Snyder 
D Marks, 230pp, $19.95 'Exceptional' Dalton 

Underground Database 
Hundreds of items, vendors, services that are 
mostl le al. 100 lar e format $23.75 

www.indexbooks.com/i books 

Wri te In 179 on Reader Service Card. 

Infrared Transceiver for Remote 
RS-232 Communication with 16 
NCO IA Controllable Devices. 
Send/Receive at 1200 Baud. 
Requires 12 volts DC. 

~s-~IRTR Kit $24 Asm $39 J 

. , . 
Dual 8-Bit Analog Inputs, 3 Pro-
gramma b I e Outputs, Pulse 
Width Modulation, Period Mea
surement. Optoisolated and 
fully RS-232 Networkable. 

Serial Booster, Gives your RS-232 
Port the Power It Needs t o Drive 
16 NCO Devices. Also Accepts 
O.C. RS-232 Gener·ated by De
vices Sending Data tG Computer. 
RSB Kit $12 Asm $24 

Combine up to 16 Devices in ANV Com
bination to a single AS-232 Serial Port. 

Includes Software in QBasic for PCs. 
Mac/Amiga Drivers Available soon. 

Include $ 5 Sh1pp1ng Visa/MC Accepted 
Orders and Inquiries: Contact Ryan Sheldon 

(404) 244-2432 FAX: (417) 646-8302 
ht //member:; uol corn;ncdcat/lndex html 

t # ' §Ji a» # BEEBBBiiimmil.mmm!lmmlil~~~--N~C~D~--AD~B~Kimtm$34m,~A·smm$4m9 ..... NliCm0m'm8momxm3m8m4il, liOmsmcmemomla •. ·M~0-6·4~7·7·6-,., 
' l THADt MAf~KS Am PROPERTY or THEIR RESPECTl\lf COMPANIES ALL RIGHTS RESERVED 
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d'enco~~=?s~?va~~!~!d/Di!~~!?i~ T!~:~~!~ally 
designed for school projects. It is built on a single PC board for maximum reliabil

ity. It includes 5 built-in power supplies, a function generator with continuously sine, 
triangular and square wave forms. 1560 tie point breadboard area. Tools and meter 
shown optional (Mounted in a professional tool case made of reinforced metal). 

XJ<-700 
Assembled and Tested 

$189.95 

XK-700-SEMI KIT 
w/ Fully Assembled PC Board 

S-1325 25MHz 
S-1330 25MHz Delayed Sweep 
S-1340 40MHz $174.95 

XK-700K - Kit 

$159.95 
Made in the USA 

S-1345 40MHz Delayed Sweep 
S-1360 60MHz Delayed Sweep 
S-1390 1 OOMHz Delayed Sweep 
DS-303 40MHz/20Ms/s Analog/Digital 
DS-603 60MHz/20Ms/s Analog/Digital 

$325 
$439 
$475 
$569 
$749 
$995 
$995 

$1295 

Features: 
• One instrument with four test and measuring systems: 

• 1.3GHz Frequency Counter 
• 2MHz Sweep Function Generator 
• Digital Multimeter 
• Digital Triple Power Supply • 0-30V@ 3A, 1 SV@ 1 A, SV @2A 

~ Tektronix DMMs 
f1Y · 40,000 count 

Model 10 
Model 7011 
Model 7311 
Model 7511 
Model 7711 
Model 7911 

Model 389 
Model 390 
Model 391 

• High Accuracy 
• Tektronix quality 
• 3yr warranty 

DMM 912 $189 
DMM 914 $235 
DMM 916 $275 

M 
$63 
$75 
$97 

$129 
$154 

$109 Model 388A 
$127 Model 2707 
$143 Model 2860A 

Model 5360 $195 Model 5370 
Model 5380 $265 Model 5390 

Digital Multimeter 
Model M-1700 

$39.95 
11 functions including 
20MHz, cap to 20µF. 
UL-1244 safety specs. 

Simm Module Tester 
Model 898 

• Tests 72 and 30 pin SIMMs to 36 bits. 
• Stands alone and portable. No other equipment required. 
• Automatically identifies width, depth and speed of SIMMs. 
• 10 built-in tests identify mosts memory defects Pre-heat 

cycle prior to tests. _,.,. .... 
$625 ~ • --' ·; ·-

Portable Semiconductor Tester 

• In or out-of-order circuit tests for transistor, FETs, 
SCRs and darfing1ons. 

Model 510 
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20MHz Sweep I Function Generator with 
Frequency Counter Model 4040 

• 0 .2Hz to 20MHz 
• AM & FM modulation 
• Burst Operation 
• External Frequency countM to 30MHz 
• Linear and Log sweep 

10MHz Model 4017 

• Capacitance .1 pF to 20µF 

• Inductance 1 µH to 20H 

• Resistance .01!1 to 2000MQ 

• Temperature -2Cl'C to 75Q<>C 
• DC Volts 0 - 20V $99.95 $99 • Frequency up to 15MHz 

$75 • Diode/Audible Continuity Test 
$79 

$219 • Signal Output Function 

$295 • 3 1/2 Digit Display 

Model XP-581 
4 Fully Regulated DC Power SUpplies in One Unit 
4 DC voltages: 3 fixed - +5V@ 3A, +12V@ 1A, -12V@ 1A 

1 Variable - 2.5 - 20V @ 2A 

$89.95 
Satellite Finder 

Model SF-100A 

• Aligns Satelite Dishes 
• Range 9S0-20SOMHz 
•Audio Tone 
• Compact Size 
• Self Power Check 

sgg 

123 ... NEW . ... $950 
928 ...... . .. $1445 
968 .... . ... . $1695 
998 ... .. .... $2095 
1058 .NEW ... $2495 

Technician Tool Kit 
Model TK-1500 

28 toots plus a DMM 
contained In a large 

ftexlble toot case with - - • . a handle Ideal for 
everyone on the go. 

$49.95 

B&K High curret1t. 
DC Power Supp,IJ 

• Variable 3-14 voe 
• Thermal Protection 
• Current Limiting 

Model 168612A 
$159 

Model 1688 28A 

$239 • B & K 13.BV Fixed~ Supplies 

Modol 1680 6A $39 
Modol 168215A $75 

Model F-2800 
1 MHz - 2.8GHz 

$99 

Features: 
• Full range 1 OHz - 2.8GHz (F-2850) 
• 16 segment RF signal strength bargraph 1 MHz 

- 2.8GHz (F-2800) 
• Dual 500/1 Mn inputs. (F-2850 only) 
• 16 segment RF signal strength bargraph 
• 10 digital LCD display with backlight. 

(F-2850 only) 
• 6 hour NiCd battery operation. 
• High speed 250MHz direct count for high reso

lution. 
• Multifunctions: Frequency, Period and Auto 

Trigger & Hold. (F-2850). 

Specifications 
Input Sensitivity (Typical) 

Amplifier 1 Mn (F-28SO only) son 

Impedance 1 Mn (F-28SO only) son. VSWR<2:1 

Range 1 OHz - SOM Hz (F-28SO only) 1 MHz - 2.8GHz 

Sensitivity <10mV@ 10Hz • 10MHz <1.5mV@ 100MHz 
<20mV@ 10MHz - 50MHz <5mV@ 2SOMHz 

(F-2850 only) <SmV@ 1GHz 
<100mV@ 2.4GHz 

Maximum Input 1 OOVrms (F-28SO only) 1SdBm 

Write In 78 on Reader Service Card. 



m 
hile Windows95 has a much better 
user interface than previous versions 
of Windows, it is an even more 
complex operating system 
underneath. One big reason for this is 
that Windows95 supports far more 

----- features (like true multitasking and a 
new virtual file system) than previous versions- of 
Windows, yet it tries to preserve full backwards 
compatibility with earlier editions of Windows and MS
DOS. Windows95 also supports new hardware like 
sound cards and upgraded display adapters, etc., and 
this adds to its complexity. 

To get around configuratiot, and installation 
problems, Microsoft built a wide array of default 
settings and values into Windows95. If you install 
Windows95 on a PC, or purchase a PC with 
Windows95 pre-loaded, these default settings will be 
the ones your PC will be running under. For most 
Windows95 users, these settings will work fine, 
However, you may have some requirements .- like 
graphics-intensive applications - where the default 
settings don't give you the pertonnance you need. Or 
you may be using some quirky software and hardware 
that doesn't run as well as you'd like - or maybe won't 
even run at all - with the default settings for various 
Windows95 functions. 

I sometimes think Microsoft deliberately made 
Windows95 look more difficult "under the hood" than 
it actually is in order to deter casual users from 
tinkering with the operating system. However, as we'll 
see this month, it's actually easy to "fine-tune" 
Windows95 for substantially improved performance in 
many situations. 

File Swapping and Memory Management 
I don't know if anyone has ever done a formal 

survey to prove this or not, but I have a feeling that 
memory management, and especially how files are 

swapped to and from the 
hard drive as part of 
managing virtual memory, is 
a major cause of Windows 
pertormance bottlenecks. 

To adjust such 
parameters, click on the 
System icon in the Control 
Panel window. When the 
Systems Properties window 
is open, click on the 
Pertormance tab. Figure 1 
shows what you will see 
next. At the bottom are 
three buttons for "Advanced 
Settings." Click the File 
System button, and you'll 
see the window shown in 
Figure 2. 

As you can see in Figure 
2, there is a drop-down 
menu next to the phrase 
"Typical role of this 
machine." This lets you 
choose between three 
different roles, namely 
desktop computer, mobile 
or docking system, and 
network server. Which one 
you select has a big effect 
on how Windows95 treats 
RAM and disk caching: 

• The desktop computer setting reduces disk caching 
and allocates more RAM for programs. 

• The mobile or docking system setting increases disk 
caching to reduce the amount of power consumed 
to access the hard drive (this is a big power drain in 
many notebook PCs). 

• The network server sets up the largest cache size 
and allocates less RAM for 
programs. 

The default setting is desktop 
computer, and many notebook PCs 
are shipped with that setting. If you 
have a notebook PC, you may be able 
to extend the time between battery 
recharges by selecting the mobile or 
docking system 
setting. If you have 
a PC with more 
than 16 megs of 
RAM, you may be 
able to increase 
performance by 
selecting the 
network server 
setting even if your 
PC is a stand-alone 
system. (That's 
what others claim, 
at least; I haven't 
been able to notice 
any change in my 
PC's performance 
with this setting.) 

The read-ahead 
optimization de
fault setting is full. 
However, if you 
are running 
Windows95 on a 

PC with just 8 megs of RAM, you might be able to 
somewhat improve pertormance by moving the setting 
one increment (the vertical lines under the slide bar) to 
the left. 

If you click on the "Troubleshooting" tab of the File 
System Properties box shown in Figure 2, you'll see the 
list of selectable settings shown in Figure 3. These 
settings are not covered in most Windows 
documentation, but here is a summary of what they 
mean: 

Disable new file sharing and locking semantics - The 
file share.exe is required by some older MS-DOS 
programs, but is not included with Windows95. If you 
have such a MS-DOS program, clicking this box will 
emulate the share.exe functionality. However, selecting 
this will cause problems using many other MS-DOS 
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and Windows applications. 
Disable long name preservation for old 

programs - Windows95 lets you use file names longer 
than the "8.3" format supported by MS-DOS and 
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earlier versions of Windows. If you use 
MS-DOS and 16-bit Windows programs 
in Windows95, Windows95 attempts to 
preserve all longer file names. However, 
some MS-DOS and 16-bit Windows 
applications may fail as a result. If this box 
is selected, Windows9 5 will not attempt 
to retain longer file names when used 
with non-Windows95 applications. All 
longer file names will be truncated to 
"8.3" format. 
Disable protect-mode hard disk 
interrupt handling - Selecting this box 
will mean that Windows95 will not be 
able to intercept interrupts from the hard 
disk controller and bypass ROM routines 
that handle the interrupts. This degrades 
system performance, but may be 
necessary because most hard disk 
controllers are I DE-based. IDE is not Plug 
and Play compatible, and there may be 
resource conflicts between the hard drive 
controller and the rest of the system 
hardware. 
Disable synchronous buffer commits 
- Selecting this means Windows95 will 
not wait for a signal from the hard drive 
after a write operation has finished 
writing buffers to the hard drive. Some 
specialized Windows95 software will 
require this box to be checked for 
proper operation. Unless the software 
vendor specifically states this box 
should be checked, however, it should 
be left blank. 
Disable all 32 bit protect-mode disk 
drivers - Checking this box means that 
1/0 operations to floppy disks are 
handled using the same 16-bit real
mode drivers used in Windows 3.1 . 
Select this option if you are having 
trouble getting a 16-bit Windows 
application to read from or write to a 
floppy drive. 
Disable write-behind caching for all 
drives - When this box is checked, data 
will be continuously written to the hard 
drive during an operation instead of 
cached. This greatly degrades 
performance, but 
can be useful if you 
are doing 
troubleshooting or 
diagnostic work and 
want to guard against 
the loss of any data. 

Virtual Memory 

To increase the a
mount of memory 
available to pro
grams, Windows95 
swaps data into and 
from RAM to the 
PC's hard disk. This 
process is known as 
virtual memory fJnd 
the area on the liard 
disk used by virtual 
memory is known as 
a swap file. Windows 
3.1 also supported 
virtual memory, but 
required users to 
specify the size of 
the swap file, 

whether the file was temporary or 
permanent, etc. Windows95 has 
the capability of automatically 
managing the swap file through the 

Virtual Memory box shown in Figure 4. To display this, 
click on the "Virtual Memory" button shown in Figure 
1. 

In most cases, the first option - let Windows 
manage my virtual memory settings (recommended) -
is the one that should be selected. However, there may 
be situations where it is better to determine the settings 
yourself. For example, if your PC has more than one 
hard drive, you may want to use just one (usually the 
fastest or one with the most free space) to hold the 
swap file. You can do this if you have a large hard drive 
that holds a second compressed virtual hard drive (for 
example, my 2.5 gig drive is virtualized as separate C 
and D hard drives). You can also select this option if 
you have limited free space on your hard drive and 
need to set a limit on the maximum size of the swap file. 

The last option - Disable virtual memory (not 
recommended) - is really dangerous. I'm surprised 
Microsoft didn't hide this option deep within Windows, 
like they did with the Registry Editor. If this option is 
selected, Windows95 is limited to just the amount of 
physical RAM in ti- e PC and cannot use any swap file. 
In most cases, this means your PC will be completely 
inoperable. Unless you feel like living dangerously (or 
want to play a really nasty trick on an annoying co
worker), don't select this option! 

Graphics and Video 

The middle button at the bottom of Figure 1 is 
labeled Graphics. If you click it, you see the box shown 
in Figure 5. Most video cards installed in Windows95 
PCs have various accelerator functions, such as 
controlling how rapidly the mouse cursor can change 
position onJour display. Depending on your system, 
monitor, an video card, you may not be able to fully 
use all available accelerations. 

The slider bar in Figure 5 actually has four discrete 
positions. The Full position is the default position, and 
means that all available hardware accelerations are 
used. Unless you . are having problems with your 
display, this is the position you should use. The 
opposite position, None, means that none of the 
available hardware accelerations are used. This 
~osition should be used only if your display (or PC) is 
'locking up" or otherwise refusing to work correctly. 
The usual cause of this situation is using a non
standard video driver that is not supported by 
Windows95 or the wrong video driver for your 
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particular display. 

The first position to the left of Full should be used 
if you are using a pre-1996 video card and are 
experiencing problems with the mouse pointer on the 
display. (You might want to physically inspect the video 
card if this is happening; most of the cards have a 
controller chip manufactured by Western Digital.) The 
first position to the rig.lit of None should be used only 
if you are using a non-VGA driver under Windows95 
and the display is locking up or otherwise 
malfunctioning. 

Most Windows95 PCs come with the video display 
settings at the default's values of 256 colors ano 
640x480 resolution. These are the carry-over defaults 
from Windows 3.1, however, almost all Windows95 
PCs have monitors and video cards capable of greater 
resolution. For example, the High Color setting 
supports up to 65,535 colors (depending on the card) 
and the True Color setting can support up to 
16, 700,000 colors (again, depending on the video 
card). The settings available on your PC can be 
selected by clicking on the Display icon in the Control 
Panel. Figure 6 shows what you will typically see after 
clicking the Display icon; the exact number of tabs you 
will see depends on the type of monitor and video card 
you use. Selecting the Settings tab will let you see the 
options shown in Figure 6 . 

When Windows95 was first introduced, the default 
setting of 256 colors was still used because system 
hardware and available memory was usually inadequate 
to support High Color or True Color. However, most 
new Windows95 PCs can easily support these 
enhanced resolutions. The results on images 
(especially .JPEG files) saved as High Color or True 
Color can be really spectacular compared to 256 
colors. In fact, the setting I normally use is High Color; 
I don't use the 256 color setting unless it is to examine 
how an image will look when viewed at that setting. 
Likewise, I normally set my monitor to 800x600 
resolution unless I want to test how a Web page will 
look when viewed at a 640x480 setting. 

Of course, there is no "right" or "wrong" setting 
for these display settings; you can use any combination 
of colors/ resolutions tflat you like and that your system 
can support. Just keep in mind that you're not stuck 
with the default settings! 

"logo.sys" and you can find it on the top level of your 
hard drive; it's a stand-alone file not part of any 
directory. While this file has a ".sys" attribute, it is just 
a 256-color bitmap (.BMP) file occupying a 320x400 
area. You can open and edit this file using any program, 
like Paint. that allows you to edit bitmaps. Figure 7 
shows the logo.sys file for one of rriy PCs that I opened 
with Microsoft's Image Composer, a more versatile 
graphics program than Paint 

You're not restricted to modifying the existing 
logo.sys file. You can create any new image, or import 
a photo, so long as you save it as a 320x400 bitmap 
with 256 colors. You can create custom opening 
screens for your business or have your girlfriend's face 
greet you each time you start your PC. 

Cool Opening Screens 

The one kicker here is that you can't save a bitmap 
as a .sys file from graphics programs like Paint. You'll 
have to use the Windows95 command prompt to add 
the ".sys" extension, since you can't change the file 
extension to ".sys" in Windows Explorer. 

Ever get tired of that "Windows95" opening 
screen with the "clouds in the blue sky" background 
you see every time you start your PC? Well, you can 
easily substitute any opening screen you want! 

Microsoft has named their opening screen 

If you decide to use some of -these hot-rodding 
tips, be sure to save your original configuration 
information or file (like logo.sys) on a floppy beforn 
making any changes. You should also have a 
Windows95 emergency boot disk ready just in case 
you need it (especially if you're playing around with 
virtual memory settings!). NV 
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I CB - SCANNERS cont. 

NEW: SCANNING USA, from the publishers 
of Scanning Illinois. Nationwide newsletter 
with public safety, aircraft, railroad, short
wave, federal/military, tech, more! Samples 
$3. Twelve issues for $19.95. SASE checks 
to: 2054 Hawthorn, Joliet, IL 60435. Make 
payable to Alex Blaha. 

CB RADIO Hacker's Guide! Wow! Big 150 
pages; pictorials, diagrams, text. Peaking, 
tweaking & modifying 200 AM & SSS CB 
radios. Improved performance, extra capabili
ties! Which screws to tum, which wires to cut, 
what components to add : Cobra, Courier, 
GE, Midland , Real istic, SBE, Sears , 
Uniden/President. $19.95 plus $5 shipping 
($7 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. 

PICTURE CATALOG, CB, scanners, meters, 
power supplies, microphones, exotic elec
tronics , AOR 2500 computer packages . 
Catalog $1 (refundable). Galaxy, Box 1202, 
Akron, OH 44309. Here for 10 yrs. 

RED BOOK CB MODIFICATION. Antennas, 
audio, modulation, PLL/VCO, synthesis , 
mixer crystals, sliders. $25. KEN'S, 2825 
Lake, Kalamazoo, Ml 49001 . 616-345-4609. 

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, 1 O 
Park St., Thomaston, CT 06787. 860-283-
9492. 

BUY, SELL, trade, locate CB radio equip
ment, working or not. 410-663-4999. 

KONNEX DISTRIBUTING. Call 1-888-777-
7874. PO Box 451372 , Los Angeles , CA 
90045. CBs, antennas, meters, transistors , 
microphones, accessorie.s. Best prices. 

SECRET CB BOOKS, TUNE-UP MANUALS, 
SAMS PHOTOFACTS, SERVICE BOOKS, 
SCHEMATIC SETS, PLUS MORE. CALL 
FOR FREE CATALOG. 1-800-536-0109. 

ORANGE BOOK SCANNER REPAIR. 
Modifications, repair information, 450+ mod
els: Alaron to Yup iteri. $25. KEN 'S, 2825 
Lake, Kalamazoo, Ml 49001 . 616-345-4609. 

DON'T BLOW THAT PROCESSOR 
Check Your Voltages with PROCESSOR PROTECTOR 

Checks 1/0 & CORE Voltages 
for Correct Operation of 

SOCKET 7 TYPE PROCESSORS 

$59.00 
• Confirm Motherboard Voltage Setting without 

a Manual 
• Set Voltages Faster & more Accurately 
• Easily Check Voltage for all Socket 7 Motherboards 

AUTOTIME Ph. (503) 452-8577 
6605 SW Macadam, Portland, OR 97201 
www.memorytime.com 

=~1n 1 110: 0 1/0 D D COREO 
Voltage Voltage 

0 
0 
0 
0 

PROCESSOR 
PROTECTOR 

0 
0 
0 

/

0 

Pin 1 > 

• 1-800-183 624 
CB RADIOS, antennas, amplifiers, service. 
Carl's CB, Box 51 , Hollywood, AL 35752. 
205-259-0361 . 

240+ CHANNEL CB/HAM/COMMERCIAL 
radios : AM/FM/ISSB/CW export/domestic: 
RCI, Motorola, Uniden, Cobra, Alinco. Mies, 
antennas, linears , meter, books, night 
scopes, and tons more stuff! Catalog $3. 
MAXTECH, Box 8086, New York, NY 10150. 
718-547-8244. 

RADIOS CB & 10 METER RECEIVE KITS, 
NOISE TOYS, MODULATION KITS, ANTEN
NAS , BRACKETS , RADIO PARTS FOR 
GALAXY, COBRA, RANGER, ETC., PLUS 
MUCH MORE. CALL FOR FREE CATALOG. 
1-800-536-0109. 

MUSIC & ACCESSORIES 

TUR NT ABLE, RECORD player, phonograph 
repair parts. West-Tech, Box 1415, Sebring, 
FL 33871, 941-471-0922 , FAX 941-471 -
3817. 

; 

COMPUTER HARDWARE 

ETHERLINK 111 PCMCIA adapter for 10 
Base-T and coax $50 ea. 1-800-804-8655. 

CHEAP IBM PC PARTS!! Disk controllers, 
cases and power supplies, floppy drives, CD
ROMs, motherboards, coprocessors, cables , 
video cards , fax modems and morel 
Examples NEW genuine Intel Pentium CPU 
60/66MHz and PCI mainboard with 256K 
cache $80. New 486DX2-66 + VLB video 
board + VLB IDE 1/0 card = $80 lots of VLB 
video boards! 486 5 volt to 3 volt sockets; lets 
older boards use the new 3 volt DX4-100 and 
586-133 CPUs only $27. Call Under The Wire 
Electronics (UTWE) 626-930-1 121 ( 1 Oam-
5pm PST) or fax 626-930-1123. UTWE, 235 
E. Colorado Blvd. #211 , Pasadena , CA 
91101 . E-Mail: JohnUTWE@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. 

SATELLITE TV - HACKERS 'BIBLE'! 

The SECRETS are REVEALED! 
• The principles of security 
• Descrambler building blocks 
• Smart cards, information wars & stupid mistakes 
• Cracking codes (includes DirecTV source code) 
• Installing and hooking up descramblers 
• Video manipulative systems ... and much more ... 

CALL 800-483-2423 
TO ORDER • Send $60 plus $4 s/h to: 

Baylin Publications, 1905 Mariposa, Boulder, CO 80302 

MASTER, VISA & AMEX /COD orders accepted 

576 pages, 6" x 8-1/2" 

NEW! 
5th Edition 

Telephone: 303-449-4551 FAJ(:303-939-IJ720 E-Mail: fbaylin@baylin.com 

FREE CATALOG - Satellite TV books, videos and software 
Write in 65 on Reader Service Card. Nuts & Volts Magazine/ September 1997 11 



OSCILLOSCOPES & ACCESSORIES 

TO 100MHz 
TEK 7A18 75 MHz Dual Trace Amplifier ... .............. ...... ... .......... ..... .. .. .. $100.00 
TEK 7A22 1 MHz High CMRR Differential Amplifier ... .. .... ...... ... ... .. .... .. $300.00 
TEK 7B53A 100 MHz Dual Time Base ...... ... ....... ...... ... ..... ... ......... ....... $175.00 
TEK SC502 15 MHz Dual Trace Oscilloscope. TM500 series .. $375.100 mhzto 

ABOVE 100 MHz 
TEK 475A 250 MHz Dual Trace Oscilloscope ....... ............ .... ... ....... .... .. $900.00 
TEK 7104 1 GHz Oscilloscope, ... ........... .......... .......... .. .. .... .. . ... ...... $4,500.00 

with 7A29, 7A29-04, 7B10, 7B15 
TEK 7844 400 MHz Dual Beam Oscilloscope frame ... .. ......... .... ....... .. .. $750.00 
TEK 7844. 400 MHz Dual Beam ... ....... ........ ..... ......... . ..... $1,250.00 

Oscilloscope with 7A24,7A26,7B80,7B85 
TEK 7854 400 MHz Waveform Processing Oscilloscope frame .. ..... $1,250.00 
TEK 7904A . 500 MHz System, with 7A24, 7A26, 7B92A ... ... ... .... ... $1,250.00 
TEK 7904A. 500 MHz System, with 7A24, 7A26, 7B80, 7B85 ......... $1,250.00 
TEK 7A13 105 MHz Differential Comparator ... .. ....... ....... .... .... .. .... ... .. .. $225.00 
TEK 7A19 600 MHz Single Trace Amplifier .... .... ........ ... ....... ..... ... ...... ... $150.00 
TEK 7A24 400 MHz Dual Trace Amplifier ·· ·· ······ -··············- ......... .. $300.00 
TEK 7A26 200 MHz Dual Trace Amplifier .... ............. .. ........................ .. $175.00 
TEK 7B15 1 GHz Delaying Time Base ....... .... . ......... ....... .. $450.00 
TEK 7880 400 MHz Delayed Time Base ..... .•.. ... .... ........ ....... ... ............ $175.00 
TEK 7B85 400 MHz Delta Delaying Time Base·-····· ········ ··· ··· ·· ···········-· $175.00 
TEK 7B92A 500 MHz Dual Time Base .... ........... .................................. $275.00 

STORAGE 
TEK 7633 100 MHz Storage Oscilloscope frame ...... ...... ... ..... .... ...... .... $650.00 
TEK 7633 100 MHz Storage Oscilloscope .... ......... ... ..... ....... .. ...... ... . $1,000.00 

with (2) 7A26, (1) 7B92A 

PROBES 
HP 1122A Probe Power Supply .. ......................... .............. . .............. $200.00 
TEK 1101 Accessory Power Supply, for FET probes ..... ................... .... $250.00 
TEK P6101A 34 MHz 1X Modular Probe, 2m length 'NEW' ........ ..... ..... $25.00 
TEK P6108A 100 MHz 10X Modular Probe, 2m length 'NEW' ........ ...... $50.00 
TEK P6201 900 MHz 1X/10X/100X FET Probe ...... ... . ..... .. ..... .. .. .. ....... $450.00 
TEK P6202A 500 MHz 10X FET Probe ..... .. ..... ... ... ..... ...... .. ................. $300.00 
TEK P6701-opt.02 O/E Converter, ........ ........ ... ..... ...... ... ...... .. .... .... .. ..... $675.00 

450-1050 nm/0-1 mW: DC-700 MHz, ST conn. 

CALIBRATION 
TEK CG5001-opt.01/TM5006 Programmable . . ...... ..... ..... ... ....... $6,000.00 

Oscilloscope Calibrator, with power module 
TEK CG551AP/TM506A Oscilloscope Calibrator, ... .............. ...... .... $2,500.00 

with pulse head & power module 

WAVEFORM GENERATORS 

FUNCTION 
HP 3310A 5 MHz Function Generator ................. ......... .. ........ ..... ... ...... $250.00 
HP 3310B 5 MHz Function Generator. .... ...... ..... ........... .. .... ............. ... .. $325.00 

monocycle & var.phase trigger 
KROHN-HITE 2000 30 MHz Function Generator .......... .... ..... .............. $600.00 
TEK DDS01 Digital Delay & Burst Gen., ... ........ ..... .... ... .... ......... ........... $275.00 

for function & pulse gen's 
TEK FG501 1 MHz Function Generator, TMSOO series .. ........ .............. $225.00 
TEK FGS02 11 MHz Function Generator. TMSOO series ..... .. .............. . $300.00 
TEK FGS03 3 MHz Function Generator. TMSOO series ..... .... ............... $250.00 
TEK RGS01 Ramp Generator. TM500 series .......... ..... .. ........... ..... ... ... $225.00 
WAVETEK 186 5 MHz Phaselock Function Generator ..... ....... ... ......... . $350.00 
WAVETEK 23 12 MHz Synthesized Function Generator .. ..... .. .. ... .... $1,100.00 

PULSE 
BERKELEY NUCLEONICS 70858 Digital Delay Generator. ............... $900.00 

0-100 mS, 1 nS res.,5 Hz-5 MHz 
HP 2148..001 10 MHz Pulse Generator. SO V/50 ohms, .. . ........ ....... $2,000.00 

counted burst opt 
HP 8005B 20 MHz Dual Output Pulse Generator .... ................ .. ....... .. $450.00 
HP 8007B 100 MHz Pulse Generator ............ .. .... ............ .... ................. $650.00 
HP 8012B 50 MHz Pulse Generator. variable transition time ... .. .. ..... .. .. $600.00 
HP 8013B 50 MHz Dual Output Pulse Generator. .......... .... ... ........... ... $600.00 

3.5 nS fixed Tr 
HP 8015A 50 MHz Dual Output Pulse Generator ............. ..... ..... ......... . $700.00 
HP 8015A..002,007 SO MHz Dual Output Pulse Gen .. ...... .................... $800.00 

burst option 
HP 8080A/91A/92A/93A 1 GHz Single Channel Pulse Generator .. ..... . $950.00 
HP 8111A-001 20 MHz Pulse/Function Generator. .......................... $1,650.00 

burst mode option 
TEK PG501 50 MHz Pulse Generator. TM500 series ................. ....... .. $250.00 
TEK PG502 2SO MHz Pulse Generator, Tr<1nS, ·· ··· ····· ·- -····· ...... ......... $600.00 

TMSOO series 
TEK PG505 100 kHz Pulse Generator, 80 V peak. .. . ..... ... ... $275.00 

TM500 series 

PROGRAMMABLE 
HP 8160A 50 MHz Programmable Pulse Generator, HPIB ... . .... .. $2,000.00 
HP 8165A-002,003 Prog. Signal Source. 1 mHz-50 MHz ... .... .......... $2,000.00 

log sweep, rear out 
TEKAWG5102 Arb.Waveform Gen., 20 MS/s,12 bits.. . ..... $1,400.00 

50ppm synthesis < 1 MHz 
TEK AWG5105-opt.02 Arbitrary Waveform Generator, $1,900.00 

dual channel option 
TEK FGS010 Programmable 20 MHz Function Generator. ............. $1,200.00 

TMSOOO series 
WAVETEK 288 20 MHz Synthesized Function. .. . .. $1,250.00 

Generator, GPIB 
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Orders only 800-538-1493 

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

VOLTAGE & CURRENT 

VOLTMETERS 
HP 3456A 6-1/2 Digit Voltmeter .. ............................................. ..... ...... $850.00 
KEITHLEY 181 6-1/2 digit Nanovoltmeter, ..................... . $1,200.00 

10 nV sensitivity, GPIB 
SOLARTRON 7081 8-112 digit Voltmeter .............. ............ ........... ..... $3,900.00 

CALIBRATION 
FLUKE 343A DC Voltage Calibrator. 0-1100 V, 7 decades, ... . ... $950.00 

20 ppm acc. 
FLUKE 510A AC Reference Standard, 10 VRMS, 0-10 mA ........ ....... .. $450.00 
FLUKE 515A Portable Calibrator, DC/AC/Ohms,...................... $1,250.00 

line & battery power 
FLUKE 5220A Transconductance Amplifier. DC-5 kHz. 0-20 A .... .... $3,750.00 
FLUKE 720A Kelvin-Varley Voltage Divider, 7 decade ........ .... .... .... . $2,250.00 
FLUKE 731B DC Reference Standard .. ... ... .. ........................................ $400.00 
FLUKE A40-series Current Shunts .......... ......... ..... ...... .... .... .. .............. $200.00 
FLUKE ASS-series AC Thermal Converters ......... .... ............................ $300.00 
VALHALLA 2703 AC Volt.Std.,0-120V/10 Hz-100 kHz:.... $2,250.00 

120-1200V/10 Hz-1 kHz 

VOLTAGE SOURCES 
HP 611 SA Precision Dual Range Power Supply, ............... ......... ... _ . $875.00 

50V 0.8A / 100V 0.4A 

CURRENT METERS & SOURCES 
HP 4140B Picoammeter I DC Voltage Source ..... . 
HP 6177C DC Current Source, to SOV, 500mA ..... . 
HP 6181C DC Current Source, to 100 V, 250 mA . 
HP 6186C DC Current Source, to 300V, 100mA .......... ... . 
KEITHLEY 225 Current Source, 0.1 uA-100 mA. 10-100 V 

compliance 

.............. $4,000.00 

··············· ··· $500.00 
......... $500.00 
........ . $750.00 
.... ... $500.00 

KEITHLEY 414A Picoammeter, 0.1 nA-10 mA ..... . ...... .. $325.00 
KEITHLEY 486 Picoammeter .... ......... ...... ... ....... . ................ ............ $1,500.00 
KEITHLEY 487 Picoammeter I Voltage Source ... . .. ......................... $2,000.00 
KEITHLEY 614 Electrometer ... ..... ... ..... . . ....................... $1,000.00 
KEITHLEY 642 Eleclrometer ............................ ............................. .. $2,900.00 
TEK CT-5 -opt.05 High Current Transformer ........ .. ......... .................... $500.00 

for P6021/A6302, to 1000A 
VALHALLA 2301 Programmable Single Phase Power Analyzer .. ... $1,250.00 

IMPEDANCE & COMPONENT TEST 

L.C.R. 
BOONTON 62AO 1 MHz Inductance Meter, 2-2000 uH 
HP 4262A-101 4·112 digit LCR Meter, ........................ . 

120 Hz/ 1 kHz/ 10 kHz, HPIB 
HP 4275A-001 5-1/2 digit LCR Meter. 10 kHz-10 MHz. 

0-35 V int. bias 

STANDARDS 

... $550.00 
...... .. $2,000.00 

$6,000.00 

E.S.I. SR1010 Resistance Transfer Standards. $700.00 
1 ohm· 100 K/step 

E.S.I. SR1050-10M Resistance Transfer Stanaard. .. $2,500.00 
10 Megohms/step 

E.S.I . SR1050-1M Resistance Transfer ........ _ $2,000.00 
Standard, 1 Megohm/step 

GR 1403-SERIES Standard Air Capacitors, 0.1% accuracy .. ............... $150.00 
GR 1406 Standard Air Capacitors, GR900 connector. 0.1% ace ......... $375.00 
GR 1412-BC Decade Capacitor, 50 pF - 1.1 11 15 uF .. ....... $350.00 
GR 1432-U 4-0ecade Resistor, .......... . ...... $125.00 

0-111 .10 ohms, 0.01 ohm resolution 
GR 1433-J 4-Decade Resistor. .. ..... .......... ........... . ....... $350.00 

0-1 , 110 ohms, 1 ohm resolution 
GR 1433-L 4-Decade Resistor. 0-11 , 11 0 ohms. . .... $350.00 

10 ohm resolution 
GR 1433-N 5-Decade Resistor. 0-11.1 11 ohms. .. . .... $400.00 

0.1 ohm resolution 
GR 14;!3-Q 4-Decade Resistor. 0-1 .111.000 ohm. . .... $350.00 

100 ohm resolution 
GR 1433-U 4-Decade Resistor, 0-111 .0 ohms. 0.01 ohm resolution .... $350.00 
GR 1433-X 6-Decade Resistor. to 111 , 111 .0 ohms, 0.1 ohm res ......... $450.00 
GR 1434-G 7-Decade Resistor, 0-1 , 11 1, 111 .0 ohms. O 1 ohm res .. ..... $300.00 
VALHALLA 2724A Programmable Resistance Standard, .... ............ $1 ,675.00 

0-11 Gigaohms, GPIB . 

HI & LO RESISTANCE 
HP 4328A Milliohmeter ..... . 
HP 4329A High Resistance Meter. 

5E5-2E16 Ohms, 10-1000 V test 
VALHALLA 4150-ATC 4-112 digit Ohmmeter. 20 milliohms-

2 kilohms, 4-wire 

CURVE TRACERS 

$1,300.00 
. $1,350.00 

........ $750.00 

TEK 57701/177 Storage Curve Tracer. wi th standard test fixture ..... $2,250.00 
TEK 57702/177 Curve Tracer. with standard test fixture $1,850.00 

T.D.R. • 
TEK 1503·opt.04 Time Domain Reflectometer. 0·50,000 feet. .... .. $1.400.00 

chart recorder 

SINGLE OUPUT 
HP 62008 Dual Range Power Suppiy, ... _ 

20V1 .5A140 V 0.75 A CV/CC 
............ ············· ...... $200.00 

Write In 171 on Reader Service Card. 

HP 6201B 20V at 1.5A CV/CC Power Supply .......... .... .... ........... ... .... .• $175.00 
HP 62068 Dual Range 0-60 V 0.5 A I 0-30 V 1 A CV/CL Supply ... .... .. $200.00 
HP 62078 160 V at 200 mA CV/CC Power Supply ... ..... .... ................... $300.00 
HP 62608-027 10V at 100A CV/CC Power Supply; 208 VAC line ...... .. $675.00 
HP 6261 B-027 20 V al SO A CV/CC Power Supply; 208 VAC line ....... . $675.00 
HP 6263B 20 V at 10 A CV/CC Power Supply .............. ............. ... ... .... . $400.00 
HP 6268B-027 40 V at 30 A CV/CC Power Supply; 208 VAC line .... .... $850.00 
HP 6281A 0-7.5 V 0-5 A CV/CC Power Supply ... .. .. .. ..... ...... ..... .... .. .... . $175.00 
HP 6290A 0-40 V 0-3 A CV/CC Power Supply ......... ... .. .... ... ................ $300.00 
HP 6299A 100 Val 7SO mA CV/CC Power Supply ...... ... ......... ..... .. .... .. $225.00 
HP 6384A 4.0-5.5 Val 8 A CV/CL Power Supply ... .. .. .... ... .... ..... .. ...... .. $175.00 
SORENSEN OCR 20-25B 20 V at 25 A CV/CC Power Supply .......... .. $550.00 
SORENSON OCR 300-8A 300 Vat 8 A CV/CC Power Supply, ...... ..... $950.00 

208/230 VAC line 
SORENSON SRL 20-12 20 Vat 12 A CV/CC Power Supply, .. .... .. ... .... $500.00 

low noise 
SORENSON SRL 60-8 60 V at 8 A CV/CC Power Supply, low noise ... $750.00 
TEK PS501-1 Power Supply, 0-20 V, 2 mV res., 400 mA, ...... ..... ........ .. $175.00 

TM500 series 

MULTIPLE OUTPUT 
HP 6237B Triple Output Power Supply, +/-20 V 0.5 A, +18 V 1 A ....... .. $550.00 
HP 6253A Dual Output 20 V 3 A CV/CC Power Supply ..... ... ...... ... ....... $550.00 . 
TEK PS5010 Programmable Triple Power Supply, TM5000 series ... ... . $750.00 
TEK PS503A Dual Power Supply, TM500 series ................................ $200.00 

MISCELLANEOUS 
ACME PS2L-500 Programmable Load, ... ..... . .. .... ... .... $400.00 

0-75 VI 0-75 A I 500 Watts max. 
HP 59501B HPIB Isolated DAC/Power Supply Programmer ..... .. ......... $175.00 
KEPCO BOP 100-4M Bipolar Supply I Amplifier, 0-100V, 0-4 A .... .. $1,000.00 
TRANSISTOR DEVICES DAL·S0-15-100 Programmable Load, ......... $200.00 

0-50V, 0-15 A, 100Watts max . 

TIME & FREQUENCY 

UNIVERSAL COUNTERS 
HP 5315A 100 MHz/100 nS Universal Counter ......... .......... ... .... ......... $500.00 
HP 5315A..Q02,003 100 MHz/100 nS Univ. Counter, ....... ...... ....... ........ $750.00 

battery power, 1 GHz C-ch 
HP 5315B 100 MHz/ 100 nS Universal Counter ................................... $600.00 
HP 5316A 100 MHz/100 nS Universal Counter, HPIB .. ............. ... ........ $700.00 
HP 5316A-003 100 MHz/100 nS Universal Counter. ........ .... ................ $850.00 

1 GHz C-channel, HPIB 
HP 5316A-003,006 100 MHz/100 nS Counter, 1 GHz C-ch .... ......... $1,000.00 

offset/normalize 
HP 53168 100 MHz/ 100 nS Universal Counter. HPIB ..... ................ $1,000.00 
HP 5334A 100 MHz Universal Counter. HPIB ... .................................. . $875.00 
HP 5334B-010,060 100 MHz Universal Counter, HPIB, OCXO ........ $1,000.00 
HP 5335A 200 MHz Universal I Statistical Counter ......................... $1,200.00 
RACAL 1996 200 MHz/1 nS Universal Counter, ............ ......... .......... $1,000.00 

1.3 GHz C-channel 
RACAL-DANA 1992-04 100 MHz/1 nS Univ. Counter, ... . ............... ..... $750.00 

1.3 GHz C-channel, OCXO 
TEK DC5004 Programmable 100 MHz/100nS CounterfTimer .. ........ .... $250.00 

TMSOOO series 
TEK OC5009 Programmable 135 MHz Univ. Counter/Timer. ......... ....... $500.00 

TM5000 series 
TEK DC503A 125 MHz Universal Counter/Timer. TM500 series ...... .... $350.00 

FREQUENCY COUNTER 
EIP 575 18 GHz Source Locking Counter, GPIB .... . 
EIP 578-opt.06 26.5 GHz Source Locking Counter. .. . 

millimeter wave ext. 
EIP 590-opl.92WR19 Mixer Kil , 40-60 GHz, 

for EIP option 06 counters 

..... ...... $3,250.00 
. $8,000.00 

.. $875.00 

FLUKE 7220A 1.3 GHz Communications Counter . . . .... .. ..... ...... $500.00 
HP 5340A-011 18 GHz Frequency Counter, HPIB .... ... .... .. .. $1,250.00 
HP 5342A 18 GHz Frequency Counter............ ...... . ............ $2,400.00 
HP 5342A-001 18 GHz Frequency Counter. OCXO reference ......... $2,500.00 
HP 5342A-003,011 18 GHz Freq.Counter. +22 dBm, .... .... ... $2,750.00 

·20 dBm dynamic range,HPIB 
HP 5342A-01 ,04,05, 11 24 GHz Frequency Counter. OCXO, ...... ...... $3,900.00 

DAC, and HPIB 
HP 5343A-006 26.5 GHz Frequency Counter; limiter option ...... ...... $4,500.00 
HP 5345A/5355A/5356B 26.5 GHz CW/Pulse Frequency Counter .. $4,000.00 

STANDARDS 
AUSTRON 12SOA Crystal Frequency .. .. ... ... . .... ........... .. ... .... .... .... ....... $600.00 

Standard, 0.1/ 1.0/ 5.0 MHz 
HP 105A Quartz Osc1llator. 0.1/ 1.0/ 5.0 MHz .......... ... ......................... $750.00 

AUDIO & BASEBAND 

DISTORTION ANALVZERS 
HP 334A Distortion Analyzer, ...... ....•......... ........ ...•.... .. ..•......... ..... ........ $550.00 

5 Hz.000 kHz, -60 dB, auto nulling 
HP 339A Distortion Analyzer. built.Jn low distortion osc ........ ........... $1,800.00 
HP 8903A..001 Audio Analyzer. 20 Hz-100 kHz; ... .•...................... .... $2,600.00 

rear panel input 
HP 8903B..Q01,013,051 Audio Analyzer, 20 Hz-100 kHz; ........ ......... $4,250.00 

C-message, CCITT 

RMS VOLTMETERS 
FLUKE 8920A True RMS Vottmeter, ... .... .................. .. ........ .. ................ $800.00 

180 uV-700 V, 10 Hz-20 MHz 
FLUKE 8922A True RMS Voltmeter, .............. .................. ..................... $800.00 



90 DAY WARRANTY PARTS AND LABOR e 10 DAY INSPECTJON 

TEST EQUIPMENT WANTED CALL OR FAX LIST e OPEN ACCOUNTS 

180 uV-700V, 2 Hz-11 MHz 

OSCILLATORS 
HP 204C Oscillator, 5 Hz-1 .2 MHz, 5 VRMS ..................................... ... $150.00 
HP 204D Oscillator, 5 Hz-1 .2 MHz, 5 VRMS, ............... ... .. ........... ......... $200.00 

80 dB step attenuator 
HP 209A Sine/Square Wave Generator, .... .... ............ ... ....................... $225.00 

4 Hz-2 MHz, 5 VRMS max. 
HP 652A Test Oscillator, 10 Hz-10 MHz ......... ... ... ..... . .... .................... $250.00 
TEK SG5010 Programmable Oscillator, 10 Hz-163.8 kHz, .............. $2,750.00 

TM5000 series 
TEK SG502 Sine/Square Osc., 5 Hz-500 kHz, ........ . ......... $200.00 

70 dB step atten .. TM500 

MISCELLANEOUS 
HP 4437A Step Attenuator, 0-119.9 dB, DC-1 MHz,... . ......... $175.00 

600 ohms unbal. 
HP 461A Amplifier, 20/40 dB, 1 kHz-150 MHz, 0.5 V/50 Ohms . . .. $125.00 
KROHN-HITE 3103 High/Low Pass Filter, 10 Hz-3 MHz, .... . . .. $500.00 

24 dB/octave 
KROHN-HITE 3342R Dual HP/LP Filter, 0.001 Hz-99.9 kHz, .. .. ...... $1,100.00 

48 dB/octave 
KROHN-HITE 3750 LP/HP/BP/BR Filter, 0.02 Hz-20 kHz, ... .. .... .. ..... .. $700.00 

6/12/18/24 dB/oct. 
ROCKLAND 852 Dual Highpass/Lowpass Filter, 0.1 Hz-111 kHz .... $1 ,000.00 
TEK AF501 Tunable Bandpass Filter I Amplifier, 3 Hz-35 kHz .......... ... $300.00 
TEK AM502 Differential Amplifier, 0.1 Hz-1 MHz, TM500 series ... ..... .. $475.00 

RF & MICROWAVE 

SPECTRUM ANALyzERS 
HP 11970A WR28 Harmonic Mixer •. 26.5-40 GHz ........... ........ .. ..... $1, 100.00 
HP 119700 WR22 Harmonic Mixer, 33-50 GHz.. ..... . ... $1,400.00 
HP 11g11A WR28 Harmonic Mixer, 26.5-40.0 GHz, for 8569B .. . .... $1,100.00 
HP 11971KWR42 Harmonic Mixer, 18.0-26.5 GHz, for 8569B ........ $1 ,100.00 
HP 8406A Comb Generator, 1/10/100 MHz increments, to 5 GHz ... .. .. $450.00 
HP 8444A-059 Tracking Generator, 0.5-1500 MHz,...... .. . .. $1 ,250.00 

for 8554, 8568, etc. 
HP 8445B Preselector, 1.8-18.0 GHz, for HP 8555A .. ... . . 
HP 8565A Spectrum Analyzer, 10 MHz-22 GHz, ..... .. . . 

1 kHz min.res.bw. 
HP 8565A-100 Spectrum Analyzer, 10 MHz-22 GHz, .. 

100 Hz min.res.bw. 
HP 8569B Spectrum Analyzer, 10 MHz-22 GHz, ........ . 

100 Hz min.res.bw. 

... $650.00 
.. $4,500.00 

$5,000.00 

.... $8,500.00 

TEK 119-00g8-0Q WR42 Single Ended Mixer, 18.0-26.5 GHz .... .... ..... $200.00 
forTek 4g1 

TEK 119-0099-00 WR28 Single Ended Mixer, 26.5-40 GHz . ... .. .. ... .... .. $200.00 
forTek 491 

TEK TR503 Tracking Generator, 0.1-1800 MHz, for 492/4/5/6 .... ...... $1,375.00 
TEK WM782V WR15 Harmonic Mixer, 50-75 GHz .. . .. $2,000.00 

NETWORK ANAL yzERS 
HP 11664C Detector Adapter, for 8755/6/7 ....... .................................. $200.00 
HP 11666A Reflectometer Bridge, 0.04-18.0 GHz,.. . .............. $1,100.00 

for HP 8755/6/7 ' 
HP 8505A Network Analyzer, 0.5-1300 MHz .... ......... .. ..... ... ........... $3,750.00 
HP 8755C/(3) 11664A/182T Scalar Network An. w/3 detectors, ........ $1, 750.00 

10 MHz-18 GHz & frame 
HP 8756A/(3)11664A Scalar Network Analyzer, w/(3) detectors, ..... $3,750.00 

0.01-18 GHz 
WAVETEK 1038D14A/H12/V13x2 Scalar Network An, 

w/(3)15882 WR28 detectors, 26.5-40 GHz 

SIGNAL GENERATORS 

... $2,200.00 

FLUKE 6060A/AN Synthesized Signal Gen., 10 kHz-520 MHz, ... ... $2,000.00 
10 Hz res,GPIB 

FLUKE 6{)70A Synthesized Signal Generator, 0.2-520 MHz, . $2,000.00 
1 Hz res. 

GIGATRONICS 600/10-18 Synthesized Source, 10-18 GHz... . .. $2,600.00 
1 MHz res., GPIB 

GIGATRONICS 605/10-18 Synthesized Source, 10-18 GHz, . .. $3,000.00 
1 kHz res., GPIB 

GIGATRONICS 840-01 Freq. Doubler, 26.5-40 GHz (WR28) out. . .. $2,000.00 
13-20 GHz in 

GIGATRONICS 875/50 Levelled Multiplier, x4, ............................. .. $3,500.00 
50.0-75.0 GHz output, -3 dBm 

GIGATRONICS 875186 Levelled Multiplier, ....... ... ... .. .............. ......... $5,000.00 
26.5-40.0 & 50.0-75.0 GHz outputs 

GIGATRONICS 910/12-18,opt&, 14, 16 Synthesized ......... .. ..... ... .. .. .. $3,500.00 
Source/Sweeper, 12-18 GHz, 1 Hz res., OCXO 

HP 11720A Pulse Modulator. 2-18 GHz, 80 dB on/off ratio ... .... . . ..... $750.00 
HP 85100V Frequency Mull. , 10-15 GHz in/ 50-75 GHz ....... .... . ... .. $4,250.00 

out >O dBm 
HP 8640B-001 ,002,003 Signal Gen., 0.5-1024 MHz, AM, FM, ........ $2,500.00 

var. audio osc. 
HP 8654A Signal Generator, 10-520 MHz, .. ............ .. .. . . ....... $550.00 

calibrated AM & uncal. FM 
HP 8656A Signal Generator, 0.1-990 MHz, 100 Hz res, .... ... .. .......... $2,900.00 

AM, FM, HPIB 
HP 8660C/86603A-002 Synth. Sig. Gen., 1-2600 MHz ..... ... ...... .. .... $4,500.00 

FM I Phase mod. w/86635A 
HP 8671A-005 Synthesized CW Generator, 2.0-6.2 GHz, ........... .... $6,000.00 

1 kHz res., HPIB 
ROHDE & SCHWARTZ SMGU Synthesized Signal Generator, ..... $12,000.00 

0.1-2160 MHz, 0.1 Hzres. 

SWEEP GENERATORS 
HP 8600A Digital Marker, for HP 8601A .... .... .. ...... .. ... .... .. .... ................ $400.00 
HP 8601A Generator/Sweeper, 0.1-110 MHz, +20 dBm levelled ........ . $400.00 
HP 8620C Sweep Oscillator Frame ..... ........ .... ..... ........ .... ..... .. ............. $550.00 
HP 8620C-011 Sweep Oscillator Frame, HPIB programmable ... ..... ..... $675.00 
HP 86222A-002 RF Plug-in, 10-2400 MHz, +13 dBm levelled ......... $1,600.00 

70 dB alien. 

HP 86230B RF Plug-in, 1.8-4 .2 GHz, +10 dBm unlevelled ... ................ $675.00 
HP 86241A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled .... .............. $500.00 
HP 862420-004,008 RF Plug-In, 5.9-9.0 GHz, +10 dBm levelled ........ $500.00 
HP 86245A RF Plug-in, 5.9-12.4 GHz, +16 dBm levelled ................. $1,100.00 
HP 86250D RF Plug-in, 8.0-12.4 GHz, +10 dBm levelled ........ ... .... .. ... . $675.00 
HP 86260A RF Plug-in, 12.0-18.0 GHz, +10 dBm unlevelled ..... .... $800.00 
HP 86260A-H04 RF Plug-in, 10.0-15.0 GHz, ......... ..... ... .. . ... ........ $600.00 

+10 dBm uhlevelled 
HP 86290A RF Plug-in, 2.0-18.0 GHz, +7 dBm levelled .................. $1 ,750.00 
HP 86290C RF Plug-in, 2.0-18.6 GHz, +13 dBm levelled .. .. ............ $2,500.00 
WAVETEK 962 Sweep Generator, 1.0-4 .0 GHz. markers, ............... $1 ,750.00 

+12 dBm unlvld. 

POWER METERS 
ANRITSU MP-81B/ML-83A Power Meter, 75-110 GHz (WR10), ... $2,500.00 

-20 to +20 dBm 
ANRITSU MP-82B/ML-83A Power Meter, 90-140 GHz (WR8) , .. .. ... $3,250.00 

-20 to +20 dBm 
BOONTON 4200-01A,03/&-4A x2 Dual Channel Microwattmeter, .... $1,500.00 

w/(2) 1 MHz-7 GHz sensors 
BOONTON 42B/41-4B Analog Power Meter, .... ... $375.00 

with 1 MHz-12 GHz sensor 
BOONTON 42B/41-4E Analog Power Meter, .......................... . ........ $500.00 

with 1 MHz-18 GHz sensor 
GENERAL MICROWAVE 476/4240A Power Meter & Sensor, ... $375.00 

0.01-18 GHz, -35 to +10 dBm 
HP 435A/8481A Power Meter. 10 MHz-18 GHz .............................. $1,000.00 

-30 to +20 dBm 
HP 435A/8482A Power Meter, 100 kHz-4 2 GHz, ..................... $1 ,000.00 

-30 to +20 dBm 
HP 435A/8482H Power Meter, 0.1-4200 MHz, -15 to +34 dBm ........ $1 , 150.00 
HP K486A WR42 Thermistor Mount, . .. ···' ............................... $350.00 

18.0-26.5 GHz, for 432 series 
HP Q8486A Power Sensor, 33.0-50.0 GHz, WR22. for 435/617/8 $1,500.00 
HP R486A WR28 Thermistor Mount, 26.5-40 GHz, for 432 series ...... $350.00 

RF MILLIVOLTMETERS 
BOONTON g200A-01 RF Millivoltmeter, 10 kHz-1 .2 GHz, GPIB ... ... .... $900.00 
BOONTON 92B-opt.05 RF Millivoltmeter, 10 kHz-1 .2 GHz;.... . .. $500.00 

75 ohm scale 
RACAL 9303 TRMS Level Meter, 10 kHz-2 GHz, ...... . $875.00 

-77 to +23 dBm, GPIB 

AMPLIFIERS, MISCELLANEOUS 
HP 465A Amplifier, 20/40 dB, 5 Hz-1 MHz, 1/2 WatV50 Ohms ..... $125.00 
HP 8447A-001 Dual Amplifier, 0.1 -400 MHz...................... . .... $450.00 
HP 8447E Amplifier, 22 dB, 0.1-1300 MHz, +13 dBm output ............... $750.00 
HP 8901A Modulation Analyzer, 150 kHz-1 300 MHz ................. .. ... $3,750.00 
HP 8901B-001 Modulation Analyzer, 150 kHz-1300 MHz, ......... $6,750.00 

rear panel input 
HUGHES 1177H01 FOOO TWT Amplifier, 20 Watts output ........ ... ... .. $1, 750.00 

1.4-2.4 GHz 
M.P.D. LAB2-1020-2A Amplifier, 34 dB, 1.0-2.0 GHz, 2 Watts ..... ....... .. $800.00 
M.P.D. LAB2-714-3A Amplifier, 34 dB, 0.7-1.4 GHz, 3 Watts ..... ... ........ $800.00 
MICROWAVE SEMI.CORP. MC5112 Noise Source, 25.5 dB ENR, .... .. $325.00 

1.0-12.4 GHz, N(m). +28 voe 

COAXIAL & WAVEGUIDE 
AMERICAN NUCLEONICS AM-432 Cavity Backed Spiral Antenna, ..... $95.00 

LHC, 2-18 GHz,TNC(f) 'NEW' 
FXR/MICROLAB S3-02N Triple Stub Tuner, 200-1000 MHz, .... $125.00 

100 Watts max., N(rnlf) 
GR 874-LTL Constant Impedance Trombone Line, 0-44 cm, ....... $400.00 

DC-2 GHz 
GR 900-Q GR900 14mm lnterseries Adapters .. . 
HP 11589A Bias Network, 0. 1-3.0 GHz, N(f/f) 
HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7 . 
HP 115g10 Directional Coupler, 22 dB, 2-18 GHz ..... 
HP 116920 Dual Directional Coupler, 22 dB, 2-18 GHz . 
HP 11721A Freq. Doubter, 50-1300 MHz in/100-2600 MHz out . 
HP 33330B Crystal Detector, 0.01 -18 GHz, neg. pol.,. 

.... $125.00 
... .... $350.00 
........ $450.00 

.......... $450.00 
... .. $800.00 
...... $400.00 

... $135.00 
SMA(m)/SMC(f) 

HP 7740 Dual Directional Coupler, 20 dB, 215-450 MHz ................ . ... $275.00 
HP 7770 Dual Directional Coupler, 20 dB, 1.9-4.1 GHz ...................... $275.00 
HP 8470B-012 Crystal Detector, 10 MHz-18 GHz, neg. pol., N(m) . ..... $250.00 
HP 8491A-030 30 dB Attenuator, DC-12.4 GHz, 2 Watts, N(m/f) ............ $50.00 
HP 8494G-002 Programmable Step Attenuator, 0-11 dB, ........... ... ... .. .. $400.00 

DC-4 GHz, SMA 
HP 8495G-002 Programmable Step Attenuator. 0-70 dB, 

DC-4 GHz, SMA 
HP 84g5H-002 Programmable Step Attenuator. 0-70 dB, 

DC-18 GHz, SMA 
HP 8497K-004 Programmable Step Attenuator, 0-90 dB, .. 

DC-26.5 GHz 

... $300.00 

.... .......... $400.00 

. .......... $750.00 

HP K422A WR42 Flat Broadband Detector, 18.0-26.5 GHz ................ . $350.00 
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz ............................. $500.00 
HP K870A WR42 Slide Screw Tuner, 18.0-26.5 GHz ............ .............. $275.00 
HP K914B WR42 Moving Load, 18.0-26.5 GHz ........ ..... ..... . ............... $425.00 
HP Q752D WR22 Directional Coupler, 20 dB, 33-50 GHz ......... $650.00 
HP R375A WR28 Variable Attenuator, 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 GHz ..... ........................... $500.00 
HP R752A WR28 Directional Coupler, 3 dB, 26.5-40 GHz ..... ...... ... ..... $450.00 
HP R752D WR28 Directional Coupler, 20 dB, 26.5-40 GHz ........ ..... .... $450.00 
HP R914B WR28 Moving Load, 26.5-40 GHz ... ... . ...... ..... ...... $300.00 
HPV365A WR15 Isolator, 25 dB, 50-75 GHz .................. .. .. ................. $900.00 
HP V752D WR15 Directional Coupler, 20 dB, 50-75 GHz ... .. ............... $850.00 
HP X870A WR90 Slide Screw Tuner ... ...... ............ ...... ... .................. .... $150.00 
HUGHES 45111H-2000 WR28 Isolator, 25 dB, 26.5-40 GHz ..... .......... $450.00 
HUGHES 45113H-1000 WR19 Isolator, 25 dB, 40-60 GHz ............. ... .. $650.00 
HUGHES 45521 H-2000 WR28 Manual 4-Position Switch ........... ....... .. $750.00 
HUGHES 45711 H-2000 WR28 Frequency Meter, 26.5-40 GHz ........... $600.00 
HUGHES 45712H-1000 WR22 Frequency Meter, 33-50 GHz .. ..... ....... $900.00 

Write In 171 on RHder Service Card. 

HUGHES 47316H-1111 WR10 Tuneable Detector, 75-110 GHz, ..... .... $750,00 
positive polarity 

HUGHES 47323H-1211 WR19 Flat Broadband Detector, negative, ..... $650.00 
40-60 GHz 

HUGHES 47974H-1000 WR15 SPST PIN Switch, response .............. $375.00 
250 MHz speed, 60-62 GHz 

INSULATED WIRE SPRR-175-78 Low Loss .... .... .... ...... ........... ............. $45.00 
Coaxial Cable, 78 in. , DC-18 GHz, SMA(rnlram) 

KAY 4420 Step Attenuator, 0-101 dB, 75 ohms, BNC .. .. .... .... .. ............ $100.00 
KRYTAR 1818 Directional Coupler, 16 dB, 2-18 GHz, SMA(f) .... ... ... .... $200,00 
M/A-COM 3-19-300/10 WR19 .. ........ .................. : ............... .... .. .. ....... .. .. $450.00 

Directional Coupler, 1 O dB, 40-60 GHz 
MINI-CIRCUITS ZFDC-20-4 Directional ..... ........................................ .... $25,00 

Coupler, 1g_5 dB, 1-1000 MHz, SMA(f) 
NARDA 25171 Level Set Attenuator, 0-17 dB, 2-8 GHz, SMA(f) .......... $100.00 
NARDA 26298 20 dB Attenuator, 150 Watts, DC-1 GHz, N(f/f) ... .. ... ..... $200.00 
NARDA 3000-SERIES Directional Couplers ..... ..... .. ... ......................... $150.00 
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz ..... .. .. .... ... .. ..... ... $300.00 
NARDA 3090-SERIES Precision High Directivity Couplers ... .... ..... .. .... $225.00 
NARDA 368NM Coaxial High Power Load, ... ... ..... .. ............. . .. $400.00 

500 Watts, 2.0-12.4 GHz, N(m) 
NARDA 369BNF High Power Termination, . .... .. . ..... .. ... .. .. .. .. $325.00 

175 Watts, 0.7-18 GHz, N(f) 
NARDA 3753B Coaxial Phase Shifter, .. .... ... ... .... ...... .. .. .... ....... .... ... .. $1,250.00 

0-60 deg./GHz, 3.5-12.4 GHz 
NARDA 4000-SERIES SMA Miniature Directional Couplers ............... ... $75.00 
NARDA 4203-6 Directional Coupler, 6 dB, 2-18 GHz, SMA(f/f/f) ........ .. $225.00 
NARDA 4245-10 Directional Coupler, 10 dB, 4-12 GHz, SMA(f) .......... $100.00 
NARDA 4246B-20 Directional Coupler, 20 dB, 6-18 GHz, SMA(f) .... .. .. $100.00 
NARDA 4799 Level Set Attenuator, 0-15 dB, 4-18 GHz, SMA(f) .......... $135.00 
NARDA 5070-SERIES Precision Reflectometer Couplers .......... .. ....... $300.00 
NARDA 765-20 20 dB Attenuator, 50 Watts, DC-5 GHz, N(m/f) ....... .... $135.00 
NARDA 766-10 10 dB Attenuator, 20 Watts, DC-4 GHz, N(m/f) ........... $100.00 
NARDA 768-20 20 dB Attenuator, 20 Watts, ........................................ $125.00 

DC-11 GHz, N(rn/f) 
NARDA 792FF Variable Attenuator. 0-20 dB, 2.0-12.4 GHz ..... ............ $375.00 
OMNI-SPECTRA 2085-6010-00 Crystal ............. .................. ... ......... ...... $50.00 

Detector, 1-18 GHz, negative polarity, SMA(m/f) 
PAMTECH KYG1014 WR42 Junction Circulator, 18.0-26.5 GHz ... ... ... $250.00 
SONOMA SCIENTIFIC 21A3 WR42 ....... ......................... .. ..... ... .... ... .... $125.00 

Circulator, 20 dB, 20.6-24.8 GHz 
SPACEK LABS DQ-1 WR22 Flat ................................... ....................... $400.00 

Broadband Detector, 33-50 GHz 
TRG V510 WR15 Precision Rotary ....... ..... ..... ........ ... ....................... $1,000.00 

Vane Allen., 0-50 dB, 50-75 GHz 
TRG V551 WR15 Frequency Meter, 50-75 GHz ..... .... ... .... .. ... .. ... ..... .. .. $600.00 
TRG W510 WR10 Precision Rotary ... .... ..... ........ ..... .... .............. ....... $1,000.00 

Vane Allen., 0-50 dB, 75-110 GHz 
TRG W551 WR10 Frequency Meter, 75-110 GHz . .. . ...... ...... .. .... ... .. ... . $750.00 
WAVELINE 100080 WR28 Terminated ...... ...... .................................... $250.00 

Crossguide Coupler, 30 dB 
WEINSCHEL 1515 Power Divider, ............... . $125.00 

2-Way, DC-18 GHz, SMA(rnlf/f) 
WILTRON 4612K Programmable Step .......... .. $800.00 

Attenuator, 0-70 dB, DC-40 GHz 
WILTRON 60N50-opt.1 SWR Bridge, ... .. .... ... ...... .. ...... ... ....... ....... ........ $500.00 

5-2000 MHz, 46 dB directivity, N(rn/f/f) · 
WILTRON 60NF50 SWR Bridge, 5-2000 MHz, .. ......... ............... .... .. .... $450.00 

40 dB directivity, N(f/f/f) 

LOGIC 
FLUKE 9000A-series Microprocessor Pods: ... .. . .................................. $375.00 

6800; 6809; 8080; 8085; ZBO 
HP 10343B/10269C SCSI Bus Preprocessor, .... .. .. ... .... .. ... .. .... ..... .. .... $300.00 

w/probe intfc., for 1630 series 
HP 5005A Signature Multimeter .......... .... .. ............................... ...... .. .... $350.00 
HP 8170A-002 Logic Pattern Generator, .... .... ... ........... .................... $1,200.00 

2 MB/s, address driver option 

COMMUNICATIONS 
HP 4972A LAN Protocol Analyzer .................. ... .... ... ........................ $1,500.00 
HP 59401A HPIB Bus Analyzer .................................. .. .. ..... ................. $700.00 
TEK 1410R NTSC Gen., w/SPG2 sync. generator, TSG7 color bars $1,000.00 
TEK 1411R PAL Gen.,w/SPG12 sync; ............ .. ................ ........ ........ $1,000.00 

TSG11 color bars;TSG13 linearity 
TEK 1411R PAL Test Gen., w/SPG12,TSG11 , .... .................. ... .. ..... . $1,400.00 

TSG13,TSG15,TSG16 
TEK 1411R PAL Test Gen., w/SPG12, ..... .. ..... ..... ... ................... ... ... $1,600.00 

TSG11 ,TSG12,TSG13,TSG15,TSG16 
TEK 1411R-opt.04 PAL Test Gen.,w/ ................ ... ..... .... ... ... . .. ... ....... $1,900.00 

SPG12,TSG11,TSP11 ,TSG13,TSG15,TSG16 
TEK 147A NTSC Test Signal Generator, with noise test signal ............ $800.00 
TEK 148 PAL Insertion Test Signal Generator ... ......................... ... .... ... $800.00 
TEK 1750 NTSC Waveform I Vector Monitor ..... ... . ... .......... ... .. $2, 750.00 
TEK 520A NTSC Vectorscope ............... .... .. .............. . ..... .. .... ........ ..... $750,00 
TEK 521A PAL Vectorscope ............ ......... ................ ..... .... ... .. ............... $750.00 

MISCELLANEOUS 
P.A.R. 5205-94,95,96,98 Lock-In Amp, ........ ... ..................... .......... ... $2,000.00 

20 Hz-20 kHz, int. osc., tin/log, GPIB 
P.A.R. 5206 lWo-Phase Lock-In Amplifier, 2 Hz-200 kHz ... .............. . $1, 750.00 
P.A.R. 5208-92,94,97,98Two Phase Lock-In .............................. ..... . $2,500.00 

Amp., 5 Hz-20 kHz or 200 kHz, GPIB ' 
TEK TM5006 5000-series 6-stot Programmable Power Module ........ ... $600.00 
TEK TM503 500-series 3-slot Power Module .......................... .......... .... $150.00 
TEK TM504 500-series 4-stot Power Module ........................... ............. $175.00 
TEK TM506 500-serles 6-slot Power Module .................................... .... $250.00 
TEK TM515 500-serles 5-slot Traveller Power Module ............ ...... ....... $275.00 
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llHZ 

KS AMD P90 MHz $139 
586 DX 133 MHZ PCI 2561< $139 
ANY OTHER PL CALL •••••••••••••••••• 
• Al Pentium • • 
• 686 & 586 Mother Boards 
• • Memory & Drives • 
: at Super 1...-0w Price : 
•••••••••••••••••• 
f!oppv Drives :I ~~ =gg : 

BMI 2400 ••••••••••••••••• $1095 
Pwr llne monllor llrQe pi.. IC sx--
llnell far .. typea rl IM"" dllll.lbera8 YOllllge 
errons.IUdden drops,lmpUsee.fnlq errors bolh 
common and normal mcxle. 

HP 8111A. .................... $1795 
Pulee/Fi.nctlon GenenltiDr 1Hz '° 20MHz, 
5%acc:lncy, 32Vpp; tar .. wawfcnna; 
Vllflllbleduty cyde or pulae wldlh; Emir rec:og. 

Fluke 51008-03-05 ...... $1995 
Multlfunction CelbrltlOr pnMdee AC/DC 
Volla;20mVto 1100V;Frequency: 50Hzto 
50KHz, AC/DC Clmllrt 03-W1Clebalnel Freq 
(10MHz);05-IEEE. 

TEK 2465A. ....................... $3995 
350 MHz four channel scope to6 ne (500 pS 
wllh x10) 50 ohm to 1M ohm (on two c:hannek~ 
Hat 8UID M4aip function. Clnn on ICl9ml 
reaeloutll. 

ANRITSU ME538M ••••••••. $3500 
Microwall9 ayateln analyzer. Autometlc 
receMlr and lrantlmlltar aelllnga. CRT 
llllcl LED rNClout. 

HP 8205C ........................ $ 325 
Dual oulllUI. ().20 YOlts @ ().6A 

().40vob c .3A. Melalad and 
adjustable. 

1.44TEAc -._'~' $23 :EX~CD ~All 
1.44 MITSU • $20 24X Speed CD $103 

WWW.TESALES.COll 

1.211.44 COMeo • $65 All Kirds Drives , Sound Cards 
IMOnitotS: I : . · Speakers and CD Titles: Please Call 

8 Sparhawk Dr. ~ 
~ 14:Mooo.vGA • -. $89 1.TGB $179 * 2.1GB $189 

14 ... 28108 Ni LCJIH $169 2.5 GB $209 * 3.1GB $229 

LONDONDERRY,N.H.03053 
PHONE (800) 6844651 
FAX (603)425-2945 

15 .28102•168 tr1,t.aw $259 4 GB $299 * 7 GB $CALL Write In 105 on Reader Service Carel. 

17".281280x1024tr1,L.aw $469 
IKevboards; I AMD 

I COMPUTER HARDWARE cont. 

101 KEYBOARD $12 K6 200Mhz 33.6 Voice M /Fax /Mod $9S :ea 
KEYTRONIC $23 $

425 
US ROBOTIC 33.6 Int W. 

640MB FULL height SCSI hard drive $99.95, 
250 MB 1/2 height $79.95, 80 MB 1/2 height 
$39.95. Future Domain SCSI PNP controller 
card, software, Win95 compatible $49.95. 1 
meg 30-pin SIMMs $5.95 ea. Okidata ML380 
24-pin serial printer, like new $149.95. HP 
ColorPro plotter, model 7440A $99.95. AIMet 
Recycle & Surplus 904-673-1281. 

Focus 2000/2000 $CAU. 33.6 PCMCIA - $109 
!VGA Cards~ 55.6k WC \~ $1191 
SVGA 1MB $32 ISDN - $call 

PCI bm EXP 2MB$30 Cases with P.SUPUES 
PCI I VESA VGA 2MB $35 MINI TOWER PRe.tUM 

I · DESK TOP CASE PREMUM $45 
PCI VESA VGA 4MB $69 MED TOWER CASE PREMIUM $55 T.-

DIAMOND PCI VGA 2MB $69 Flll TowER CASE PREMIUM $75 ~= 
DIAMOND PCI VGA 2MB $129 Credit Cards Ok ftRlllodt~~-= 
ANY OniER VGA CARDS PL CALL Govt P.O • COD ~=~= 
Controller Cards: IBM 686DX · · · · · eapc......-.Kllbmd'F.in. ~·. 

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, 
$209 with this adl Monitor chassis $269, key
board chassis $139. 8255-8253 1/0 card with 
prototyping area $69, 12~bit ADDA card $89, 
both with software. Computronlcs Tech
nology, 972-242-8087. 

SUPER IDE-1/0 $12 P200+ 
ADAPTEC 2940 $19 
ADAPTEC 2940U $185 
ADAPTEC 2940UW $205 
ANY OTHER PL CALL 

Write In 144 on Reader Service Carel. 

CRYSTAL CONTROLLED 
FM· TRANSMITTER 

W/ RECEIVER & RECORDER 

TRANSMITTER 
Size - 2"x 3" 
2000' range (line of sight) 
170 MHZ - range 
Sens.: 85 db spl@ ±7khz FM 
8 Channels available 
Freq. Response: 100-10,000 hz 
Battery life: 9V Alkaline=12 hrs. 

9V Lithium=20 hrs. 

FCC APPROVED 

Transmitter: $150.00 +$7 shipping 
MicroRecorder, 4hr. Voice Activated: $150.00 +$7 shipping 

Programmable Scanner: $150.00 +$7 shipping 
Campreht111slve 50 page catalog - $3.00 

Voice Changers, Transmitters, Micro Videos, Long Play 
recorders, Surveillance, Counter-surveillance & much more! 

For more information ca/1407-725-1000. COD ok. 

U!il CORP 
P.O. Box 2052 . Melbourne, FL 32902 

14 September 1997 Write In 26 on Reader Service Carel. 

The PRIMER 8085 Based Microprocessor 
Training and Control System shows you 
how to program by example. Program 
examples take you from writing 
simple programs to controlling 
motors. This trainer can be used 
stand alone via the keypad and 
display or connected to a PC with 
the optional upgrade ($49 .95). The 
Upgrade includes: an RS232 serial port, a 
serial cable, 32K of battery backed RAM and Assemblerfferminal software. 

EXPERIMENTS USING THE PRIMER INCLUDE: 
• Measuring Temperature 
• Using a Photocell to Detect Light Levels 
• Making a Waveform Generator 
• Constructing a Capacitance Meter 
• Motor Speed Control Using Back EMF 
• Interfacing and Controlling Stepper Motors 
• Scanning Keypads and Writing to LCD/LED Displays 
• Using the Primer as an EPROM Programmer 

The PRIMER is only $119.95 in kit form. The PRIMER Assembled & 
Tested is $169.95. Please add $5.00 for shipping within the U.S. Picture 
shown with upgrade option and optional heavy-duty keypad ($29.95) installed. 

Cli1Ai:. inc. 
198

~~
996 

P.O. BOX 2042, CARBONDALE, IL 62902 !fl 
618-529-4525 Fax 457-0110 BBS 529-5708 oFsERVICE 

Write In 183 on Reader Service Carel. 

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. 

8-CHANNEL 12-BIT AID PRINTER PORT 
ADAPTER. LPT:Analogl Model 8c-l/O is a 
convenient printer-port interface for acquiring 
up to 8 analog signals on a PC at up to 7 ,500 
samples per second. In addition, the device 
features two 12-bit D/As, current sources for 
sensor excitation and multiple digital 1/0 
lines. LPT:Analogl is supplied with drivers 
and prog·ramming examples in QuickBasic 
and VB. $99. 1-channel AID-only model $59. 
ADNAV Electronics, 58 Chicory Ct., Lake 
Jackson, TX 77566. 409-292-0988 . 
http://www.tgn.net/-adnav/ 

BUILD YOUR own IBM compatible com
puter from parts for as little as $399 with the 
help of an easy to view 80 minute video tape 
that shows you how. This easy to view award 
winning tape will show you how to save 
money by assembling any compatible 286, 
386, 486 or Pentium Pro or MMX computer in 
a step by step easy to follow procedure. It 
also shows the common pitfalls that you 
might run into if you try to assemble a com
puter -by yourself and gives you secrets on 
how to overcome problems that might occur 
during assembly. Don't let this opportuni.ty 
pass you by. Order your video tape today 
while supplies last for only $29 (rE1:9. $59.95) 
plus $2.95 P&H. Send check to: EVP, PO 
Box 2201, Northlake, IL 60164-0201 or call: 
1-800-754-5096 nowl 

PENTIUM MOTHERBOARDS, TX chipset, 
Plug-N-Play BIOS, 31SA/4PCI, 512K Pipeline 
cache cache 2-year warranty, runs everything 
up to 233MHz, $89. CPUs: Pentium 
100/120/133/150/166/200 @ $941105/129/ 
149/160/269. MMX: 166 $269, 200 $399, 
IBM/Cyrlx 686 P150/166/200+ @ $79/89/99, 
AMD K5-100/133 @ $59/69 , K6 MMX 
166/2001233@ $229/269/399. 12-speed CD
ROM, audio button $69, 72-pin SIMMS, 60ns 
EDO, 16MB $67, 8MB $38. Call for current 
pricing, other parts and illustrated catalog. 1-
year warranty, tech-specialities, Inc., 5703 
Heffernan, Houston, TX 77087-4113, 1-800-
864-5391 for orders and tech support, fax: 
713-307-0314. 

WHOLESALE PRICES: COMPUTER HARD
WARE: motherboards, memory, CPUs, mice, 
CD-ROMs, video controllers, refurbished sys
tems, and other parts. TONER, DEVELOP
ER, PARTS and recharge supplies for laser 
printers and copy machines. Tel/Fax: 630-
789-8393. 



tit\ Global c 
lies 

V Connections -aFuse~ers· 
P.O. BOX 8547, St.Joseph, MO, 64508, 1-800-626-0834, FAX (816) 364-2619 

. ~~~ 
Consistantly low prices on your connection needs. · 

!Call, FAX or Write for a catalog I 
. . I 

~ ~ 3M Heat Shrink Tubing ···.;;; ·~ 

~ ,i:a . Red/Black Zip Cord 

Distributor for WB/JW Gin Poles & Tower Accessories 

WHOLESALE IN Taiwan + USA. 1 Gig HD 
$94, 4X IDE CD-ROM $16, 14.4 modems $8, 
28.8 modems $33. Memory 4 meg, 70ns 72 
pin $11.50. 8 meg, 70ns, 72 pin $25. 16 meg, 
70ns, 72 pin $60. The new DIMM MODULES, 
8 meg, 70ns, 168 pin $35.20. 16 meg, 70ns, 
168 pin $58. 32 meg, 70ns, 168 pin $135. 80-
watt speakers $14. Lots and lots more. These 
are just some of the prices for computers and 
parts you can buy direct at the co's. And you 
don't have to order a lot at a time. Means you 
can phone, visit, write, and get instant com
munication. They understand you and they 
want your business. What we have is over 
500+ suppliers of co's where you can buy 
direct and save a lot of money on all your 
computer needs. $30. We can also send 
COD. COD is for the USA only. GR Stringer, 
Stringer Computer, 1108 East 26th, Houston, 
TX 77009. 1-800-626-9934, Fax 713-880-
8321. 

WANTED: EXCESS ELECTRONIC INVEN
TORIES, ICs, MEMORY, EPROMs, PALS, 
LEDs, CIRCUIT BOARDS, DIODES, AND 
TRANSISTORS. CALL ACTIVE MICRO, 
562-494-4851 OR FAX 562-494-4913. 

MILLIONS IN scrap gold are about to hit the 
market in the form of old computer junk. I'm 
making a bundle recycling this material and 
you can join me. Call 24-hour message: 603-
645-4776. 

CRTs CHEAP. Buy direct from the manufac
turer. Save money. Mfg. all CRT types since 
1950. 3 year warranty. Reg-Res 19" tubes 
$75; 25" $100; hi-res 13" tubes from $80. We 
specialize in hi-resolution video/computer 
CRTs. T.M.C. 215-226-0749/215-223-0388. 

12VDC TO 110VAC power inverters."OK for 
use with computers, TV, VCR. From SOW @ 
$29 to 1500W @ $440. Call 1-888-282-3593. 

ROGER'S SYSTEMS SPECIALIST. SCSI 
fast wide cables, ten Base T cables and 
hubs, bi-directional 1284 1-EEE printer 
cables, micro-centronics type $1.50. 9 ft. 
modem cable $1 each. Pentium ball bearing 
fans $2 ea. Hundreds of items. Call for cata
log. Most orders shipped same day. Visit our 
web site www.rogerssystems.com 1-800-366-
0579. 

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 compuler equip
ment needs. 

ZENITH COMPUTER parts, boards, periph
erals, keyboards, new and used computers. 
Call Les or Mike at: Surplus Trading Corp., 
Benton Harbor, Ml. 616-849-1800. 

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. 

Microsteps 50,000 step/turn 
Parker/Compumotor 
• Type 57 Motor 
• LE57-51 Drive 
• 172 Indexer plus other 

goodies 

Motion 
Control 
Bonanzai 
RA lnterprises 
2280 De IJ Craz 11111. • Sam Clan. Cl 15150 
Tel: 481·111-1288 • fU: 488·118·1001 

We Accept Discover Card, VISA, ldl I 'VISA' 1181 
Mastercard, Check, Money Order. 
All orders shipped FOB Santa Clara, CA via UPS ONLY. Shipping and handling charges are included in the 
price shown above. Ground shipping unless otherwise requested. All Items are sold as-is, and no warranty is 
expressed or implied unless otherwise noted. 

Write In 27 on Reader Service Card. 

Converters * Remotes * Converters * Remotes * Converters * Remotes 

Modern Communications• (405) 691-0594 TEL.FAX 

Converters: 10 50 1 oo+ 
Panasonic: TZPC145 ...• $75.00 $69.00 $65.00 
Centurion CF-3000 ..•... $65.00 $60.00 $55.00 
DRZ-3 or DRX-3-105 .••. $29.00 $25.00 $18.00 
Remotes: 

Jerrold: 400, 450, 550 •.•• $4.50 
CFT: 2XXX •......•...•.• $4.95 
S/A: 075, 175, 475 •••..•.. $4.95 
SIA: 8600 Original ••..•.• $5.95 
Zenith (ALL) ............ $4.95 
Tocom 5503-VIP •••••...• $4.95 
Pioneer (ALL) ........... $4.95 
Pioneer: Made in Korea ••• $5.95 

$4.00 
$4.50 
$4.50 
$5.50 
$4.50 
$4.50 
$4.50 
$5.50 

$3.75 
$4.25 
$4.25 
$5.00 
$4.25 
$4.25 
$4.25 
$5.00 

Parts, Parts, Parts 

... ~-.......18 VAC, 300 MA P/S 
65.8 MHz Saw Filters 
PIC16C54 
PIC16C56 
Micro 68H705C8P 
4MHz 
(Resonance 2 pins) 

50 200 500 

$3.00 $2.50 $2.00 
$2.50 $2.35 $2.10 
$2.20 $2.10 $2.00 
$2.35 $2.30 $2.25 
$9.50 $9.00 $8.50 

$0.45 $0.40 $0.35 

Call for FREE CATALOG 
(405) 691-0594 

Converters * Remotes * Converters * Remotes * Converters * Remotes 
Write In 66 on Reader Service Card. Nuts & Volts Magazine/ September 1997 15 



Need More 
RAMWHhNo 
More Room? 

. \lore goodies 
tlla11 erer! ! 

l"r--__ .Roger's Systems Specialist 
• 800-366-0579 

• 
Call for our LOW 

priced SIMM 

converters & slackers 

Ca I/for a 
faxed special! 

Computer •Telecommunications • Network •Audio •Video 
TM 

EEE1284 
Fff'lTERCARI FS 
10' Bi-Directional 

f2"uooseneck Microphone 
Electret Condenser, 3.5mm Stereo plug 

100-16,000 Hz Freq. Response 

4" Stereo Mini Phono Plu 
to 2 RCA Jacks 

3.5 mm stereo mino phono plug 2-Button, black 
Great for small hands 

or laptop! Printer Cable 
DB25 male to standard 36 
Centronics Cable for HP 
laser and others; meets 
1284-IEEE standards 

#CC-PRl-1284 51 ()!Ml each 

6'Cable 
#CC-PR6-1284 581111 each 

15'Cable 
#CC-P15-1284 5151111 each 

Standard Parallel 
Printer Cables 

3'Cable 
#CC-PR3 52lill each 

6'Cable 
#CC-PR6 531111 each 

Mic & Headphone 
Combo 

was included w/ IBM Voice Dictation 3. 
forWindows95 

orignally made to sell for $6()llll 

#TM-165-
MONO 

·~ 51 ()!Ml each 

~ #TM-290-MINI 

SCSI CABLES 
High Quality• Double Shielded •Twisted Pair 

611. DB25M lo SCSI II (HD 50) 3 Ft. DB25 Male lo 50 Cent. 

~ #CC-669 
541111 each 

#CC-671-6 5121111 each 
~ 

r-:,,.....,.~~.,,....,.....~--1 

Printer Adaptors 
DB25 male to 36 pin 
female Centronics 

3 Ft. SCSI 50 Cent Male lo Male 

#CC-673 
541111 each 

rr:~~ .:r~;'··.M t.w ~-··-~~.:w 
Manual Data Switches 1--------------

,A11 Steel Case with gold-plated rota 
switch and gold-plated connections 

Diskette Filing Case 
#CA-180 511111 each 

20/$.89 2WAY DB25 Female 
#DS-252 56~ each 

And many others! 

Holds 100 diskettes • Double row filing with lock 

Check out our Web Site!! 

14" SCSI Ill Cables 
34 Twisted Pairs with drain wire 

Half Pitch Db 68 Male-to-Male 

@a=~ 
#CC-693-18 

551111 each 

Labtec Microphone 

Universal Serial also 

~ 
CD Jewel Case 

"'"~'Kj""~' 
#TM-CD1 

5.40 each 
10/$.33 100/$.25 

Bus Cables! Two USB Female on slo 
6 foot USB Cable brackets to two IDS 

Male to Male connectors (6 pin) 

#CC-USB-6 #CC-USB-9 
s71111 

20/$6.85 

s91111 
20/$11.80 

Recordable Media 
CDR • 3.5" Floppy • lomeg 

Jaz • Iomega Zip • DAT• 
much more! 

Call for your best price! 

#TM-DSC-3 
541111 each 

SCSI II 
Terminator 
Forced Perfect 

Terminator for SCSI 

WJ 
#CA-021-FP 

571111 each 
4/$20.00 

#CC-VGA-4 

Extended~ 
104 keys with 5 pin DIN Plug 

3 LED mode indicator 
extra Windows 95 keys 

#TM-KB-1 
5161111 each 

#AD-561 
$.50 each 

54® each 

AudioNideo 
Switching Box 

4 sets Audio/Video input, 1 set outputs; all RCA 
jack connectors, Hi-Isolation 

#VA-4000 

'10"noh ~Hit.Pi 

L £t-· . i" output to any 
.. ~ _ ~ AV Rece1Ver 
.. ~ or TV!! 

,~,, 

Touch Pad 
• DB9 Serial Plug 
• Plug and Play 

• Lifetime warranty 

51 91111 each 

Standard PC Power 
Cord 

.;;£ 
~ 

#CC-PWC 
521111 each 

also available 
PC Power Extensions 

or Monitor P:/ 

#CC-PWX~ ... 
521111 each ~ 

I 

Modular Crimp Tool 
Hardened Steel Frames - Black-Oxide 
Finish - Separate Cutting and Stripping 

Blades - 8x8 Die Crip Tool 

#TE-CAB 
$141111 each 

4&6 conductors 
telephone 

#TE-CR6 
$141111 each 

10 conductors 
#TE-CR10 
$311111 each 

Most Orders 
Shipped 

Same Day 

Call for a 
FREE 
Catalog 

Name Brand Multi-Media 
Speakers 

Mini-Size amplified w/ 
AC adaptor included! 

also 
Famous Maker small amplified 

Speaker Set 
3" drivers 

#TM-173 
$8® each set 
10/$7 .85 each 

-Major Brandl 
Stereo Digital Headphones 

Black, foam pads 
3.5 mm stereo plug 

great for walkman & multi-media uses 

#TM-170 
53!!!! each 
20/$2.80 

BulkSpeakerCable / 
12 Guage 

Clean Jacket / 1000 feet 

#AC-12G 
518()1!!1 each 18 Guage 
or $.20 per ft . 1000 feet 

#AC-18G 
550llll each 
or $.06 per ft. 

Roger's Systems 
is dedicated to 

one thing ... 

Local 805·295·5577 Remember, We Have Great Connections ... For You! FAX 805·295·8777 
$10.00 minimum order required •Add $4.50 shipping for pre-paid orders 
California residents add 8.25% tax• eMail Sales@RogersSystems.com 

HAPPY Call for quantity discounts • No out of state checks accepted • Most orders shipped same day 

Customers! 24895 Avenue Rockefeller, Valencia, CA 91355 
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E-Mall Us: 
Sales@ 

Rogerssystems.com 



I COMPUTER HARDWARE cont. 

WWW.APPLIEDCOMPUTER.COM 33,000 
name brand computer products shipped 
nationwide. Huge inventory. Major credit 
cards. Request quotes at actpc@appliedcom 
puter.com 

SURPLUS COMPUTERS, large monitors, 
printers, peripherals, test equipment. Request 
FREE E-Mail closeout bulletins: tacoma46@ 
sprintmail.com 

MACINTOSH SYSTEMS, repairs, parts and 
peripherals. Low prices on new, refurb, and 
used Macs and peripherals and all Mac parts. 
Repairs of whole units or repair or exchange 
of parts. Mac Shack 716-377-9230, FAX 716-
377-9573. Visa/MC accepted. www.vivanet. 
com/-macshack 

MONITORS REPAIRED. "Computer Vision• 
has flat fee repair of monitors; 14", $70; 17", 
$90. E-Mail to phillip833@aol.com 

FLOPPY DRIVE REPAIRS $1·$25. PCs, 
PS2, Mac, Apple II, 8". Since 1983. 6 month 
warranty. 1-800-458-6778. ISR, 2217 
Downing Ln., Leander, TX 78641. 

LOGIC ANALYZER 50/100 MHz Kontron LA 
264 32164 channel includes PODS, manuals, 
software, $350. T-MINUS-7 510-651-9477 
Fax 510-651-3657, t-minus7@mediacity.com 
www.tminus7.com 2060 WARM SPRINGS 
CT. #5, FREMONT, CA 94539. 

HP 7475A $100, HP 7550A $150, IBM PS/2 
386s from $50. MCA Computershack@juno. 
com 816-353-3605, fax 816-353-0799. 

VIRTUAL REALITY IS HERE! VA publica
tions under $5 each! Homebrew VA, hacks, 
resources, VRML, morel 24-hour recorded 
message: 1-800-917-9045, 

PC INTERFACE IC: EDE300 provides con
venient PC interfacing. Ideal for data logging 
and device control. Download our data sheet 
or call E-Lab Digital Engineering, Inc. 712-
944-5344. Visa/MC. http://www.netins.neV 
showcase/elab 

FIX ANY PC in a flash with BUSPORT™ 
diagnostic card it fully tests all ISA, EISA, 
80x86 Pentium systems. Call nowl 702-677-
9237 or write to: 4M Technology, POB 6949, 
Reno, NV 89513-6946 or E-Mail : bus 
post@4mtech.reno.nv.us Web: http://www. 
greatbasin.com/-4mtech 

EXTERNAL SCSI cases with power supply 
for CD-ROM, tape, hard drive, etc. Includes 2 
Centronics 50 pin connectors and internal 
cables, power LED, power cord, etc. Used 
but in good condition single device case $30, 
4 device case $50. New cases also available! 
Call Under The Wire Electronics (UTWE) 
626-930-1121 (10am-5pm PST) or fax 626-
930-1123. UTWE, 235 E. Colorado Blvd. 
#211, Pasadena, CA 91101 . E-Mail : 
JohnUTWE@aol.com 

LAPTOP, 286, 2 meg RAM, 20 meg hard 
drive, modem, portable ink jet printer, 
Windows 3.1 $300. 918-342-4648. 

PENTIUM 200MHz, Intel VXpro chipset, mini 
tower or desktop. 16MB RAM, 2.1GB HD. 
12X CD-ROM, sound card, SOW speakers, 
33.6 fax modem with voice. Windows '95. 14" 
.28 NI SVGA monitor. All new, $959. Orders: 
1-888-987-4900. Info: 708-841-4004. 
Paradox Computer. Visa/MC. 

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, 
Gabool, MO 65689. 417-469-4571. FAX 417-
467-4571 . 

DEC EQUIPMENT WANTEDlll 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., 937-847-2300 
OR fax 937-847-2350. 

GREAT NEW 80486 bare bones system 
deal! 486DX2-50 (or 66) CPU, 128K cache, 
512K VGA (expandable to 1 meg) by Video 
7, 16 30 pin SIMM sockets, IDE and floppy 
controller, 2 serial ports and 1 parallel port, 
desktop case with 230 watt supply all for $85 
(or $100 for 66MHz). New cheap keyboards 
available too! Call UTWE @ 626-930-1121 
(or try 818-930-1121) 10am-5pm PST or fax 
626-930-1123.E-Mail:JohnUTWE@aol.com 

BRAND NEW w/warrantyl Pentium mother
boards w/P200+MHz processor $165, CD
ROMs, floppies, video, sound cards, hard dri
ves, memory, monitors, PCI SCSI adapters 
$45, low prices, call for special prices. 714-
778-0450 visit www.ccica.com 

COMPUTER ACCESSORIES. Items DRAM 
memory, cables, speakers, rack slides, mice, 
PS/2 Microsoft mouse. Send other parts. 
PCl/486 ISA/486 w/SVGA. PS. E-Mail, ser
vice items. Ohio Supply Company, PO Box 
8802, Canton, OH 44711-8802. 

ZENITH LAPTOP BATTERIES. Mastersport 
ZA-4-1 "NEW" $50. Supersport 2.5 amp-hour 
for ZWL 184 "NEW" $30. Surplus Trading 
Corp., Benton Harbor, Ml. 616-849-1800. 

PENTIUM COMPUTER parts: Intel VXpro 
MB with CPU; AMO K5-PR133/150/166/200/ 
MMX $174/call. 12X/16X/34X CD-ROM 
$73/96/123, 1.44 FD $23. Mini tower case 
$29. 1.3/2.0GB HD $175/205, memory 
4/8/16M 72-pin $call. Minimum order $50. 1-
888-987-4900. Paradox Computer. Visa/MC. 

1 MEG 30 PIN SIMMs $6. 4 MEG 30 PIN 
SIMMs $24. Prime stock/qntys available. 
Memory Time 503-452-8577. 

PLOTTERS: HP 7090A measuring plotter 
$1,700. HP 7595A DraftMaster I (sizes A-E) 
$1,775. HP 7475A $220. Excellent condition, 
warranty. Pepper Systems, 214-353-0257 
(FAX 214-902-9511). 

Bearcat Intercepts Trunked Radio 

Write In 184 on Reader Service Card. 



f there is one thing that every laser 
hobbyist or experimenter needs, it 
would be a laser light receiver that 
could decode or demodulate a beam. 
Something that would allow the user to 

use it on your bench, or from out of your 
shirt pocket in the field. 

do much more than simply put red spots 
.-----------------------. on the wall. 

The good news is that anyone can build 
one of these without a shoebox full of exot
ic semiconductors and custom cut PC 
boards. All you need is a pocket amp, two 
transistors, three audio connectors, a 

The componenta needed for this project are easy to 
get and Inexpensive: a mini amplifier, two audlO 

jacks, two translators, a potentiometer, and an LED. 
See text for specifics. 

As you fit the jacks and trimmer, you will note 
a jumper wire that will need to be moved to the 

trace side of the board. 

This is tight work., but once mounted, the 
components will flt neatly and snugly. Note that 
R-1 can be used with or without a panel adapter. 
Cut leads for short, direct connections and keep 

a low profile. 

This project is just the ticket to get 
you into new experimental laser pro
jects. It is a small, inexpensive, and 
easy-to-build light receiver/decoder 
that will work with analog or digital 
laser signals. It also has outputs that 
let you interface with anything from 
headphones to computers. Its dual 
power supply and small size let you 

LASER INPUTS 

--··-.. ---

ANALOG OUTPUTS 

I ~! __ ...,! 1. 1.i • ..r.1. 1+~w 
- . ... = 0 000'1' 

c::J 

potentiometer, and an LED. Best of all, you 
can build this hybrid laser receiver for less 
than $20.00. Let's first cover the parts you'll 
need, then discuss how to assemble them. 

The base of this project is built into, and 
onto, a handheld, battery powered, test 
amplifier (often called a "pocket amp" or 
"mini amp"). These little amplifiers are often 
used by audio technicians and repairmen in 

+ 

L--J RB..AY 

OPTOCOUPLER 

. ~ LED 

'°'~ ~d-+-t-9 :~' . 
Lf-"f-+>ol ..... -);;- ·o- -0-

PIEZO 
SOUN Om 

OSILLOSCOPE 

VOLT METm 

This laser receiver i remar ably fl xible 
and can be interfaced with a wid range of 

semiconductor or xternal apparatu . 

DIGITAL OUTPUTS 

It i limit d only to your 1magmat1on. 



tracking an audio signal on a circuit board. 
Most technicians have built their own 

from a 7 41 op-amp, or audio amp IC. But if 
you look around, you can find a test amplifi
er, built and ready to go, for less than the 
time and cost of building it from scratch. 
While there are dozens to pick from, we 
selected a Radio Shack Mini Amplifier 
Speaker (Catalog #277-1008) because it is 
easy for most people to get their hands on, 
and it is fairly inexpensive. You can substi
tute any similar amp in place of this one if 
you prefer. 

A mini amp, all by itself, makes a very 
good analog laser demodulator if you con
nect the right components to the input jack. 
However, many laser tasks are done in a 
digital, binary, or pulse mode, and a mini 
amp won't do much good. 

To convert a manipulated laser beam 
into a useful pulsing signal, you'll need to 
build a separate circuit and add it to the 
amp. This is very easy to do and you'll only 
need a few additional components. 

You'll need two transistors. The exact 
part numbers are not critical because you 
will be using them in a basic "push-pull" 
switching circuit. You can use almost any 
generic transistor so long as you stay small 
(T0-92 case) and it can handle a current of 
100 to 300 mA. The transistors used in our 
prototype were a C1740 (NPN 01), and an 
A 1015 (PNP 02), salvaged from the circuit 
board of a trashed facsimile machine. 

If you would rather, you can go to an 
electronics shop and purchase a matched 
(complementary) pair of switching transis
tors, but the price will be notably higher. 

You'll need to find a couple of plastic 
enclosed 3.Smm, two-conductor, panel · 
mount jacks (seen on the schematic as J-1 
and J-2). J-2 will need to be NC switched. 
Most of the time you can find these in blis
ter packs of one or two at almost any elec
tronics supply store. Make sure you get the 
smallest version you can find. 

R1 is a one megohm, multi-turn, linear, 
PC mount trimmer potentiometer. In this cir
cuit, it functions as a bias adjustment 
between 0-1 and 0-2, letting you select a 
trigger and sensitivity point. Its size and 
shape will fit nicely into this particular pro-

The digital Input and output 
will provide a binary signal 
that can be interfaced with 
computers, oscilloscopes, 

counters, or a wide variety of 
other devices such as relays 
or optocouplers. This receiver 
is so sensitiVe, it will produce 
a high/low pulse code derived 
from the laser reflection from 
a piece of paper ••• the basics 

of a bar code reader. 

ject. You can get this pot 
with or without a panel 
mount adapter. If you do not 
use an adapter, you will 

Mounting the jacks and trimmer pot will require haH 
holes to be cut into the front and back halves of the 

case to allow the ports to extend to the outside. 

need to adjust the bias with a 
small screwdriver. 

If you do use an adapter, you 
can then attach to it a small knob 
that allows you to adjust the bias 
with your fingers. We used a 
panel adapter on the one shown 
in this article, but keep in mind 

that a panel adapter for R1 is optional. 
In order for this receiver to work, you'll 

need to get your hands on a special LED. 
Typically sold under the name "Super Bright 
LED;' you will not use this diode for what it 
was intended. Instead of putting out a red 
light, you are going to wire it up backwards 
and use it to receive red light. 

If you are unacquainted with the 
dynamics of LEDs, it could be news to you 
that certain LEDs make fantastic laser light 
receivers. 

The material used in this special diode 
is aluminum gallium arsenide (AIGaAs), the 
same stuff used in laser diodes. AIGaAs is 
very responsive to light waves 
between 620 and 675 nanometers 
(red), but is nearly blind to all other 
wavelengths. Further, its water-clear 
lens offers an incredibly tight and 
powerful light collection focus, often 
eliminating the need for additional 
and expensive lenses and optics. 

When hit by a red laser, this 
diode will respond like a very high
speed solar battery, and it can pump 
out a voltage of up to 1.4 volts. 

Begin the modification by first 
removing the back cover of the mini 
amp, and removing the circuit board. 
To reduce awkwardness, disconnect 
the speaker wires at the speaker so 
that you can separate the board 
from the case. 

The AIGaAs LED can be mounted entirely 
inside the 3.Smm plug. The anode is 

connected to the tip (center) connector, 
and the cathode to the shield. A small piece 

of shrink tube over the LED body will 
restrict unwanted side light interference, and 

a tighter receiving angle. 

Find the jumper wire at the top 
of the PC board as shown in the 
illustrations. You will need to remove 

The one-size-fits-all (almost) universal laser receiver. 

this jumper and replace it on the trace side 
of the board with an insulated wire to make 
room for the jacks and resistor that will be 
mounted on the component side. While you 
have the board out and open, you should 
connect 3" to 4" long power tap wires to the 
circuit. 

Pick up a positive tap at the adapter 
jack common point, and a negative tap at 
the switched side of the volume control. 
(The thumb wheel 
control is also a 
power switch.) 

Run the power 
tap wires through 

The receiver/decoder can 
accommodate a variety of 

photo collectors, allowing free 
air communications at ranges 

of several kilometers. 

,,.,_A~ Hu 11 zf!S ; 7 kl991 
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the speaker hole, and 
replace the PC board into 
the case. Screw down the 
board, and position J-1, J-2, 
and R1 into the area where 
they will be mounted. 

It becomes quickly obvi
ous that the case will need to 
be cut to accommodate the 
parts. What you will need to 
do is mark the case, and cut 
half-holes to allow the jack 
ports to extend through the 
case, and to drop flatly 
against the PC board. 

There are all sorts of 
tools that you can use to cut 
half-holes into plastic, but we 
do not recommend a chain 
saw. This work requires a 
gentle touch and patience. 
The best cutting tool for this 
job is a Dremel Moto-Tool 
with a fine router bit. But, you 
can get the job done just as 
well with a sharp-tipped 
razor blade and a rat-tail file. 

If you don't have a rat-tail 
file, you can make one with a 
small drill bit by wrapping it 
with one or two turns of 220 

sandpaper. To be 
safe and to avoid 
possible damage to 
the board, remove it 
from the case prior 
to cutting or filing. 
Both the front and 
back plastic cover 
will need cutting. 

Once the mount
ing holes are fin
ished, and the parts 
sit flush with the cir
cuit board, study the 
schematic to see 
how to wire this cir
cuit. Set J-1, J-2, 
and R-1 into place 
flat against the .PC 
board with the con
nection pins in an up 
or outward position 
for easy soldering tip 
access. Then hard 
mount the parts into 
permanent place 
with a very small 
drop of Super 
Glue™. 

Don't get carried away with this stuff. 
Super Glue, used in excess, will go a very 
long way and run into places you don't 
want it, messing up the whole project. 

The next step is to install the transistors 
and power taps as shown in the schemat
ics. Because of the tight area, all connec
tions will be point-to-point work and you'll 
need a jumper wire to connect the ground 
points. 

You'll get your DC power from the two 
power tap wires installed earlier. The "local 
outputs" are optional and can be whatever 
you want, wherever you want it. A piezo 
sounder is a good choice of local alert, and 
it can be attached anywhere on the case 
with two wires. 

The Al1 GaAs diode shown in this pro
ject is specific to red light and especially 
red laser frequencies. It offers powerful 
photon collection, and can respond to a 
direct laser hit several hundred feet away. If 
you would rather have a receiver that works 
in the infrared range, you will need to use a 
different diode, specific to 800 to 900 
nanometers. 

You can make a clever little collector 
using a 3.5mm, two-conductor plug and a 
plastic screw down case. The scheme is 
shown in the accompanying illustrations. 
The anode connects to the center pin, and 
the cathode connects to the shield. A small 
piece of shrink tube around the diode helps 
to stop side light interference, and tightens 
its viewing angle to just a few degrees. It 
will work very nicely in either the analog or 
digital input jacks. 

The range of this receiver is directly 
contingent on how efficiently the collector 
works. You need to think of laser collectors 
in the same way you would look at a radio 
antenna. If you want to pull in a station from 
a great distance, you will need a good, 
well-tuned radio antenna. Likewise, if you 
want to pull in a weak laser signal, you will 
need a good, well-tuned laser wave collec-

1 tor. It's only a matter of nomenclature. A 
photon collector IS an antenna. They do the 
same thing. 

Once you have finished this receiver, 
you will need to take time to work with it 
and become acquainted with its operation 
and subtleties. For the beginning laser 
lover, the casual laser hobbyist, or the high 
school physics teacher with a red laser 
pointer pen or helium neon laser tube on 

1 their hands, this is a great thing to have 
around. 

Have fun, good luck, and enjoy. V 



I COMPUTER HARDWARE cont. 

MONITOR ADAPTERS. Convert OEM. (incl. 
PGA) 31.5KHz & above monitors with BNC 
connectors to PC use. Model VA10 VGA to 
RGB+ Sync $45. Model VA 11 VGA to 
RG/Sync-B $55. VA12 VGA to PGA (DB9) 
$45. Rich, Pikul & Assoc., 101 Glenfield Dr., 
Festus, MO 63028. 314-937-0335. 

. -~SWt.1,:,.:;_,~_~, · ..u:~df.~.c..M· ·.~-~~ 
PC-ISA HOT-SWAP EXTENDER. Protects 
PC and card under test. Hot-swapping simply 
by pressing pushbutton or under software 
control for ATE without powering-down PC. 
Card provides access to probe all bus pins 
and allows data-bus isolation, disabling 
DMAs and IRQs. KIT $225. ADNAV 
Electronics, 58 Chicory Ct., Lake Jackson, 
TX 77566. 409-292-0988. http://www.tgn.neV 
-adnav/ 

CNC TURNKEY systems under $1,000! 
Tools, not toys. Also parts/drivers/software. 
Write: Motivity, Attn. Pam, PO Box 428, 
Rocklin, CA 95677. Call: 916-349-8757. A 
great place to buy CNC. www.motlvltyusa. 
com Tried before? The website E-Mail now 
works. 

IBM 486 complete CPU 4 meg RAM 200+ 
hard drives desktop case $250. Aitech PC/TV 
plus converters $40 ATT external modems 
14.4 $25, Channel plus video modulators 
$100. Call 1-800-868-8663. 

SONY/AMIGA MULTISCANS 15" 00.26 DP 
15.7 thru 36KHz (1024x7681). $150. Blem 
SVGAs $110. Others available. Expert Sony 
repair, parts available. DEALER DIS
COUNTS. Refurbished Guaranteed. Pikul & 
Assoc., 101 Glenfield Dr. , Festus, MO 63028. 
314-937-0335. 

20" SONY/HP for PCs SVGA 1600x1280 
.26DP, LP $2,295. Only $949, $849/10. Only 
30 left. Intel Pentium Zappa motherboards, 
P75-133, upgrade for Dell, DEC, AT&T, 
Packard Bell, etc. $99. Send SASE for data, 
CPUs 486DX 2-50, 2-66, $29, $48, Pent. 60, 
75, 90, 100, 120, $23, $75, $85, $90, $115. 
Sound/fax/modem cards: Boca 3D stereo 
sound, 14.4 VO, fax, mod., $29, $250/10, 
$785/35. Azteck 3D stereo sound card $19, 
$165/10, $490/35. PC & SCSI cables, 
phone/modem cables & parts. See web . 
WWW.BNFE.COM BNFE, Rte. 1S, Peabody, 
MA 01960, V508-536-2000, F508-536-7400. 
In our 33rd year. 

800MB TAPE DRIVE and TAPE FOR $431 
Colorado DJ-20 includes 250MB tape and 
software. Works in any PC, no controller nec
essary. Guaranteed to work with Windows 
95/3.1/NT, DOS, Unix. Transfers 120MB in 
13 min. Compatible with all QIC-40/80 tapes. 
The best Insurance from disk crashes, 
viruses, accidents and easiest way to 
transfer files and copy CDs. Refurb. 90 day 
warr. 650-244-9438, M-F, 9-5 PST, 
http://www.equiptek.com 

CALCULATORS: HEWLETT PACKARD. 
We buy, sell, trade and service all HP calcu
lators including 41C/CV/CX, 11C, 15C, 48GX 
and 1 OOLX. Calculator World, Inc. 1086 S. 
Delaware Drive, Mt. Bethel, PA 18343. Ph: 
610-588-4444, Fax: 610-588-1727. 

FIXED FREQUENCY monitor. The Ming 
Graphics card will run a fixed frequency mon
itor just like an SVGA monitor on a standard 
PC with DOS text and graphics. 909-738-
1416, Fax: 909-549-3628. http://www.river 
side.quick.com/ming 

PC INTERFACE to controller area network 
using CANPORT. Powerful device connects 
to PC parallel port. Includes DLLs, libraries, 
application. Send $109: EMICROS, 25759 
Ridgewood, Farmington Hills, Ml 48336. 248-
477-6639, www.emicros.com 

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. 

TRS-SO MODELS 1, 3, 4, 100, pocket com
puter, and COCO. #10 SASE, 54¢ stamp, to 
TR$-80 AGAIN, 100-D W. Falls St., Kings 
Mountain, NC 28086-3664. 

20,000 + TECHNICAL REPAIRS for TVs, 
VCRs, PROJECTION TVs, CAMCORDERS, 
AUDIO on disk. COMPONENT/BOARD 
LEVEL REPAIRS. Installs on your hard drive. 
Easy look-up by model/chassis number. ADD 
your own tech repairs. PRINT out repairs. 
FREE DEMO. HIGHER INTELLIGENCE 
SOFTWARE, 60 FARMINGTON LANE, 
MELVILLE, NY 11747.1-800-215-5081 . 

9.1 GIGABYTE Seagate SCSI hard drive in 
external case, EC $995. Miro DC-30 video 
capture card, 2 yr. warrantee $650. Sony Hi-8 
Visca video deck w/digital sound and comput
er programs, $975. 708-344-5096. 

PENTIUM SYSTEMS from $495, 486 color 
notebooks $550, laser printers $175, 
Windows 95 and NT software, Office 97, 
many more. Visit www.ccica.com call 714-
778-0450. 

EMBEDDED PCs PC/104 modules std. bus 
boards. Buyer wanted, communication and 
video controllers, analog and digital, 1/0 
expansion cards, std. bus, CPUs. Ohio 
Service Supply Company; PO Box 8802, 
Canton, OH 44711-8802. 

COMPUTER SOFTWARE 
SHAREWARE PROGRAMS over 2,000 pro
grams. 2 free utility programs with catalog 
order. Write to: AACM, Box 2460, Rolling 
Hills, CA 90274. 

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

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. 

RAINBOW 
KITS Many of our kits 

are available 
completely built! 

Listen throllgh walls, hear conversations 
across the room. Add a parabolic reftector 
and hear blocks away. The BIG EAR can This kit can be great fun at parties. lie 
be hidden about anywhere. Makes an and an audible tone will change, the 
ultra sensitive intercom. can be used as a more you lie the louder the tone. When 
1.5W AMP. We supply a minl·electret you lie. your hands sweat. This kit 
mike in the kit. Power requirement 6 alows you to measure these changes, 
to12v DC. SIZE:1.75'x 1· ortf a very slight amount of change 
AA-1 BUil T $29.95 KIT 10.95 will cause the tone to increase in ------------1 frequency. Power requirement 6 to 

1211DC. SIZE:.e•x1.2" i----------.1 

Do you need an attention getter. waming 
igi~or flashing liglt for model airplanes? 
Then this ki is for you. Use i as an emer
gency i!tlt for your auto, radio tower. even 
use i on your bicycle. Has a vamble flash 
rate.Power requirement 6 or 12v DC. 
Size 3.5"xt .9" 

ST-1 KIT$11.95 

PHONE 
TRANSMITTER 

Small but mighty this little jewel will out 
pe<folm most lllits 111N1f times is price. tt 
raaly stomps <U a siglal. The WM-2 kit is 
a buttered wireless mike that operates 
1rom eot.tiz to 120!.liz FM. the frequency 
of any broadcast FM radio. Includes a 
minHlectret mike. 6 to t2v DC. 
SIZE: 125' x 1" 

WM-2 KIT $14.95 

Own your own FM radio station. Atrf 
stereo signal you plug Into the FMST-
100 wil be transmitted to arr; FM radio 
tuneable from 76 to 108MHz FM. 
Transmtt a wireless link through an 
auditorium. from your car to your 
camper, isten to 'fOOI CD's while mow· 
ing the lawn, Play music on one chamel 
sing on the other. Clarity is excenent. 
aprox. 40dB stereo separation. Length 
of anteooa detennines the distance of 
transmission. Comple«e with stereo inptA 
leYel controls & crystal for stereo separa
tion. 9v battery operation. SIZE: 1.5" x 
2.5"x3"' 
FMST-100 KIT $29.95 

Cabinet $8.95 Smatt but mighty.It frts anywhere. Phone _________ ...._ _______ ----l 

line powered. never needs batteries. TV Our TV filtel'I eliminate unwanted TV 
Transmits both sides of a phone conversa· channels or interference that altm both 
lion loud and clear. wireless, to any FM NQJCH sound and video with a beep beep beep. 
radio at great distances. Variable tunes Works on cable channels (2 thru 22) only. 
from70MHzto 130MHz FM. You can also FILTERS 
use~ as a speaker phone. SIZE:t 25" x .6'. NOTE: Alt TV Filt8' 

Kits are sold for 
TEL-B1 KIT $12.95 erucationalpurposes 

AUDIO PREAMP 
Boost your microphones 

output to line level! 

only. Yw must obtain 
perrission tom Y<U 

local cable co~y before 
usilg these tlter1 on yru cable 

system. 

He-Ne Laser Kit. 
f.i.1 Laser switching 

power supply kit 
Input 12v De 1A, Output 2 to 12 KV at 3 to ma. 
Triggervoftllge aprox. 8 to tOKV Co"l'leta with 
PC Board 6.25" x 2.25", schematic and al parts 

LPS-1 KIT $69.95 

GJ He-Ne Laser Tube 

L1MW-1 KIT $49.95 

II Mirror motor kit 
Projed Lissajous patterns on wals. Comes 
"""1'iete with 2 Molon, 2 Front Surface 
llim>rs, Mour1ting Brackets, and Spead 
Control. 

MM-2 KIT $34.95 

ID Deluxe Case 
LDIS-1 KIT $49.95 

• Laeer Tube $49.95 
• Power Supply $69.95 
• Mirror motor kit $34.95 
• Deluxe Case $49.95 

TOTAL $204.80 

Laser Special all for 

s19995 
s14as DISCOUNT 

• Easy to operate 

• One push button 
programming 

~---·--Simply connect yax Phone Tone Genie to your 
phone line and program in a seanity code using DTMF 

mes up to 16 <ljtsin length with your telephone. AA( device connected to the Phone Tone 
Genie can then be turned on or olf by erlering yoor security code. Each device may operate off 
d 120 AC and 14> to 2 Amps o,,.,-s from 12 VPC Wall t1an1former which is Included. 
Size 1.S' HxS"WxS'D 

•Tum a device ON or OFF, from anywhere In the world. 
• Listen for any sounds In your house using the AA· 1 Big Ear kit 
•Connect the Phone Tone Genie to the speaker of your scanner or ham radio 

to listen for a apeclal tone code that can tum on an emergency radio 
for fireman or police. 
PTG-1 BUILT $139.95 KIT $99.95 

Case $12.95 PTG-C 

MICRO-MINIATURE 
PHONE TRANSMITIER 

~ 
MICRO-MINIATURE 
WIRELESS MIKE 

DF-222 1--__;:._.s:;.. __________ _;.. _ _.j We haven, seen a smaller phone transmitter 

Plug your mic no our AP· 1 and drive your 
..,,.,. to lull capacity. CoMect an AP·1 to 
a pair of lfr4llilied speakers, plug your mi: 
in and you have an Instant PA system. 
Aequires6to 1211 DC Size: 1.15· X 1' 

AP-1 KIT $9.95 TT-16 KIT$34.95 

This Manual contains schematics, 
parts lists & P .C. board layouts for 
many of the Rainbow Kits. Use 
your own parts to construct our kits. 

KIT BOOK $14.95 

$9.95 with the purchase of 
any kit. 

E 
ELECTRONIC 
RAINBOW 

Write In 62 on Reader Service Card. 

than the MMPT2 kit. Powered by the phone, 
• requires oo battery. Transmits both sides 
of a phone conv&r$8tion to an FM radio up to 
a 1/4 mie away.TLrl&ble from 88 to 108MHz 
FM. Attach i to one phone or add It to the 
line to pick up all incoming calls. The 
MMPT2 is undeteciable tt propelty instaled . 
The kl is made with surface molllted parts, 
we have already mounted these parts. You 
instal the leaded parts. SIZE: .45' x .6' 

MMPT2 KIT $29.95 

So small you could hide this one on some 
real bugs! h"s the smallest we've ever seen. 
With l's s14>9r sensitive mike k transmits a 
whisper or a room of C011V&r$8lion to an FM 
radio. tooable from 88 to 1 OBMHz FM. With 
a proper anleMl l transmits abotA 112 mie. 
The kl is made with surface mounted parts, 
we have already mounted these parts. You 
instal the leaded parts. Power requi'ement 
6 to 1211 DC. Size .35"x.9" 

MMWM5 KIT$34.95 
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EDIT AUDIO CDS 
COPY CD·ROMS 
NO COMPUTER 

REQUIRED 

CD DUPE.fl! Instantly duplicate CD-ROM disks for software 
distribution. Make spare backup copies of your valuable 
software. Produce disks quickly and economically. No CD 
design or multimedia production is required. 

TOTALLY SELF-CONTAINED. 
No additional hardware or software is required. 

AUTOMll1Wl.Y DECODES AND COPIES VIRIUAllY ANY CD FORMAT. 
CD-ROM, Audio, CD-DA, CD-XA, Mac, 

Mixed Mode, and ISO 9660. 

IN1ERNA1 A/V HARD DRIVE. 
Stores bit-by-bit disk images for instant duplication. 

AUDIO EDIT FEAlURE. 
Allows you to select and copy Audio CD tracks 

to create your own custom Audio CDs. 

EmRNAl SCSI PORr WORKS UKE A FAST CD WRRER. 
Connect it to your PC or Mac and use it to design 

custom CDs. Software included free! 

HOW lASY IS m Insert your original disk and push "enter''. 
The onboard fast multimedia processor decodes the CD 
format and copies it to the internal NV hard drive. Insert 
blank recordable disks and make as many exact copies as 
you like. You'll easily and quickly produce identical bit
for-bit d.uplicates. 

BUY MANUFACIURER DIRECT: $1295. 

408·743·8739 
~ · 

CORPORATE SYSTEAU CENTER 
www .corpsys.com 

m DUl'E.fl1 ISSOID AHO IHllJIDID FOR BACXUI' AND IN-llOUSEDUPUCATION PIJR!'OS5DNLY. Clll't'RlGllTlAWSMUSTBEDBSllMD. 
CAil FOR RAO( MOUNT AND MllTI-flRM COPIRS 
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Top Quality Reconditioned 
Electronic Test Equipment. 
Hewlett-Packard • Tektronix • Fluke • Wiltron 

BOUGHT & SOLD 
Test Equipment Wanted 

Looking for Test Equipment Manuals? 
Contact: Manuals Plus (801)882-7188• Fax (801)882-7195 

Corporate Offices 
P.O. Box 1762 

San Mateo, CA 94401 

Seattle, WA 206-251-6653 
28.5 S.W. 41st St. 
Renton, WA 90055 

415-579-1711•Fax415-579-5777 
http://www.bellelect.com 

[!BELL 
Electronics 

Write In 106 on Reader Service Card. 

VISUAL BASIC® User's Group 1.44MB disk 
newsletter overloaded with source code, tips, 
more plus 3 month membership $7.50 cash, 
check, MO to: RASCOM, 685-A Del Amo 
Blvd. #151, Carson, CA 90746. 

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. · 

VIRTUAL REALITY IS HERE! VR publica
tions under $5 eachl Homebrew VA, hacks, 
resources, VRML, morel 24-hour recorded 
message: 1-800-917-9045. 

VIDEO GAMES. Buy, sell, trade, all systems. 
List 102. Frank Polosky, Box 9542, 
Pittsburgh, PA 15223. 

CD-ROM: 600 how-to reports, books and 
guides you can reprint and sell. Start own 
pusiness. Visa/MC. $59. 812-283-9063. 

CAM SOFTWARE & MICROSTEP DRI
VERS. 3 & 6 amp full 2/3/4/5/6f7/8 starting at 
$117 . Software: Plotcam motion $149. 
Ztrace, PCB toolpath software $299. 
heater@castlegate.net MSG/FAX 407-452-
7197, 407-459-2729 http://www.castlegate. 
neVddt 

SCOPE ON A DISK: Measure with your PC 
or LAPTOP! SOFTWARE and printer port 
peripheral allows you to call up a storage 
oscilloscope/spectrum analyzer/true RMS 
voltmeter/transient recorder and measure 
many other electrical parameters. FREE 
DEMO DISK (MS-DOS). Tel: 908-464-5486 
Fax: 908-464-3952. 

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. 

FREE DISK CATALOG and discount 
coupon! Inexpensive, quality, IBM shareware 
and CD-ROMs. <ASP> vendor: MOM 'N' 
POP'S SOFTWARE, PO Box 15003-N, 
Springhill , FL 34609-0111. 352-688-9108. 
momnpop@gate.net 

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. 

ATTN. HOMEOWNERS: FREE ELECTRON
IC SOFTWARE. Save $50,000 to $150,000 
in mortgage interest. Free service, no costs! 
Send your USPS address to Dormel Info 
Center at PO Box 349, Seneca, !L 61360-
0349 or for faster service E-Mail: 
102434,203@CompuServe.com or fax 815-
357-6587 for free information. 

400 Pages of Hard· To-Find 
Eledronic Parts. 

Order now and receive a SS.00 
Rebate on First Order. 

$5.00 (U.S.) 
$1 0.00 (All Others) 



Cable Television Convertor 
85 channel coble converter features channel 
memory. infrared remote and switched AC 
outlet. Remote requires two ·AA· batteries. 

Order# Reg. s49 95 
33-2065 $5~5 • 

TEllMA• 30 Amp Power Supply 
1-15 volt variable supply provides 30A duty cycle. 24A 
continuous output. Cross meter simultaneously displays 
output voltage and current. Multiple terminals plus 
cigarette lighter plug allows easy connection of multiple 
items. Over current and fuse protected. 

Order# Reg. $149 00 
72-630 s2 ~o • 

Order# 
111-2115 

30Watt 
2 Meter 
Amplifier 
Save over 35% on this outstanding 
performer for 2 meters. Amp con 
be driven with less than a watt 
and 30W output is easily attained 
with SW in. Operates in FM mode. 

$~~ $45.00 

Mltsumi 3%'' 
Floppy Drive 
1.44MB 
A perfect replacement floppy 
disk drive with standard IDC 
and Molex connectors for use 

in most name brand and IBM compatible PCs. Mitsumi 
model: #D359T3. Limited quantities. 
Order # Suggested List (ea.) 

2. 

Foam Surround 
' Speaker Repair 

--~"""""'""'"""""""'' ' Kits 
Eliminates the need to replace the entire woofer because 
of rotted surround. Includes foam surrounds. advanced 
formulated adhesive and repair instructions. Dust cops 
with plastic shims sold separately. 
Order# Size 
50-2726 %"kit 
50-2731 811 kit 
50-2736 10" kit -----
50-2741 

(kit) 
$15.95 

17.95 
18.95 
19.55 

50-2746 
50-2751 
S0:.2756 
50-2761 

____ 20.95 

TENl/Ul 

2%" dust caps 
3%" dust caps 
41h'' dust caps 

Manual RanSJing DMM 
Features 3~ digit display. DC voltog 
measurement to 600V. transistor, diode 
and battery test. Also measures AC 
voltage to SOOV, DC current to 2A and 
resistance to 2000Kohm. Holster and 
leads included. 

Order# Reg. $27 00 
72-2055 $3 JR5 • 

Stereo/Mono 
Headphones 
Switchable stereo/mono with 
on independent volume control. 
Frequency response: 20Hz-18KHz. 
3.Smm to \\\' adaptor included. Display 
packaged for resole. 
Suggested list: $12.95. 
Order# Reg. 
35-455 $~ 

~WESTERN DIGITAL 

2.09 
2.29 
2.49 

Hard Drives .,,,....,.......-=.....,....,,,,..........,,,......,,.......,...,..... 
Quality and performance 
ore the trademark features of 
these 3~· hard drives from 
Western Digital. Trusted 
world-wide for durability and 
lightning speed, these drives 
feature the most popular 
capacities, an EIDE Interface 
and 12ms data transfer rotes. 
Order # Mfr. # Capacity 
83-7211 WDCAV1200 l.2Gb I 
83-7212 WDCAV1600 l.6Gb 
aa.:7213 WDCAV2100 2. lGb 
83-7214 WDCAV2500 2.5Gb 
83:7215 WOCAV3100 ___ _,3 ..... '1Gb 
83-7206 WDCAV4000 4.0Gb 

Call for MCM price 

Write In 141 on Reader Service Card. 

DTMF Decoder 
With Display 
Assembled 
board decodes 
oll 16 DTMF digits 
from any 
speaker level 
source and 
displays information on a large, easy to read . 8-digit LED 
display. It is capable of capturing. storing and displaying 
up to 104 characters without loss of data. Other features 
include serial ASCII output and "Tonelog· IBM/Compatible 
logging software. Interface cables and housing available. 
Power requirements: 12VDC, 200mA. Dimensions 6' x 2%' . 
Order# (ea.) 
111-2491 $105.00 

Electrolytic Capacitor 
Assortment 
Contains 75 radial and axial short 
lead capacitors. Voltages and 
values will vary. Voltages range 
from 6.3V to 50V. Values range 
from . l MFD to 470MFD. 
Order# 
102-030 

Projection TV CRT Coolant 
High purity optional grade projection TV 
heat transfer fluid. Popular fluid used by 
many large screen television 
manufacturers. A must when replacing 
CRTs or servicing projection televisions. 
Replaces Magnavox #4835-310-57233 
and RCA #212072. Available in 7.5 oz. or 
24oz. con. 
Order# Size (l-11)(12-23) (24-up) 

120-2040 7.5oz. $3.69 $3.29 $2.99 
20-2041 24oz. 9.99 8.99 7.99 

Transistor Reference Software 
Now you can substitute transistors 
that perform the some, despite their 
different part numbers, because 
crosses ore maqe according to 
maximum ratings and electrical 
characteristics. Approximately 
8,000 entries. 
Order# 
81-2460 

TENlllA. 
Solder Smoke Absorber 
A must for every service 
technician who regularly 
performs soldering repair work. 
Designed to quickly remove 
noxious gases. fumes and 
harmful smoke. Absorbs smoke, 
filters and cleans air. High 
performance fan is fully 
adjustable. Replacement filter 
available (#72-5035). 
Order# 
72-5030 

Announcing! 
MCM Electronlcs is now 

ISO 9002 Certified. 

Certificate No. RS#35690 

Same Day Shipping! 
In stock orders received by 5:00 p.m. 

(YOUR TIME), are shipped the same day. 

(kit) 
$6.95 

(ea.) 
$19.95 

(ea.) 
$ffe.95 

Nuts & Volts Magazine/September 1997 23 



Flat Panel Display Solutions 
VGA, TFT & STN LCD - LCD CONTROLLERS - TOUCH SCREENS 

Earth has a broad line of VGA Flat Panel Display Solutions including ISA, P.C.1. , 
NTSC, RS-232 & PC-104 Controllers. Monochrome & Color displays are 
available starting under $100. Sizes from 6.3" to 14" are available. LCD 
monitors are available with and without Touch Screens. Our global sourcing of 
new and surplus displays assure you the best value in LCD monitors for 
industrial, embedded systems, kiosk and point of sale applications. 

Stackable RS-232 Kits 
Dl!!ltal 1/0 - 12 VO pins lndMdually configurable for Input or output DIP 
switch addressable; stack up to 16 modules on same port for 192 VO 
points. Tum on/off relays. Sense switch translstions, button presses, 4x4 
matrix decoding using auto-debounce and repeal $32.00 

Analog Input - 8 Input pins. 12-blt plus sign self~lbrating ADC. Returns 
results In 1 mV steps from O to 4095. Software programmable alarm 
tri1>-polnts for each Input DIP switch addressable; stack up to 16 modules 
on oame port for 128 single-ended or84differential Inputs. $48.00 

850-863-5723 .. 

IA Remote Cont ro l Receiver 
Learns and records the data patterns 
emitted by standard Infrared remote 
controls used by lVs, VCRs, Stereos, etc. 
Lets you control all your electronic projects 
with your lV remote. Seven Individual 1/0 
pins can be assigned to any button on your 
remote, and can be configured for either 
'toggle' or 'momentaty' action. $32.00 LCD CONTROLLERS LCD DISPLAYS 

Home Automation (X-10) - Connects between a 1W523 and your serial 
port. Receive and transmit all X·10 commands with your home-brewed 
programs. Full collision detection and auto re-transmission. $38.50 

Caller ID - Decodes the caller ID data and sends It to your serial port In a 
pre-formatted ascll character string. Example: '12/3108:45850-863-5723 
Weeder, Terry <CR>'. Keep a log of all Incoming calls. Block out 
unwanted callers to your BBS or other modem applications. $34. 50 

Touch-Tone Input - Decodes OTMF tones used to dial telephones and 
sends them to your serial port. Keep a log of all outgoing calls. Use with the 
Caller ID kit for a complete In/out fogging system. Send commands to the 
Home Automation or Digital 1/0 kits using a remote telephone. $33.50 

Keep track of all numbers dialed or entered 
from any phone on your line. Decodes all 
touch-tones and displays them on a 16 
character LCD. Holds the last 240 digits In 
a non-volatile memory which can be 
scrolled through. Connect directly to radio 
receiver's speaker terminals for off-air 
decoding of repeater codes, or numbers 
dialed on a radio program. $54.50 

COMPUTER EQUIPMENT WANTED 
WANTED: COMPUTERS, parts & software. 
Quantity lots of laptops, lasers, drives, moni
tors, copiers, etc. Used/unused. 914· 738-
6830. 

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. 

HP CALCULATORS wanted: models 10, 70, 
81, 97S, and calculator watch for private col
lection. Bob Morrow, 317-855-2348, rkmor 
row@aol.com 

Get our current catalog on the web at http://www.flat-panel.com 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., 93'7-847-2300 
OR fax 937-847-2350. 

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. . ~ f ~!!Il:!echnolo~es 

P.O. Box 7089 - Laguna Niguel, CA 92607 
Ph: (714) 448-9368 - Fax: (714) 448-9316 

Email: oemsales@flat-panel.com WANTED: FOR historical museum, pre-1980 
microcomputers, magazines, and sales litera
ture. Floyd, VA 24091-0341 (540-231-
6478/540-763-2321). Write In 28 on Reader Service Card. 

I IH11~1Mtm 

~ 
m:t~ 

~~ Chrn~!>ko Products Int. 
• - 2221 Foft h Ave , suote 4, CALL NOW FOR YOUR 

Ronkonkoma, N Y 11779 FREE CATALOG # 12 ! 
~- Fo:io:. 516-467-3223 
CHENESKO E-Mml dwnes ko • aol <om 800-221-3516 
PRODUCTS http. / /www.c h enesko.corn 

- -- ----- - -
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• LA •·&~ Electronics International 

<# <D !M IP (JI 'zT IE !R IP ilJ !R 'ITS -
' 

, 

DRAM SIMM CPU & CO· PROCESSORS 

1Mx9·70 SIMM ..... .............. ........ . . ... $12.00 NE2000 NET COMBO CARO ........ .......... S25.00 
4Mx9-70 SIMM .......... ············ ..... .... . .. S29.00 486DX2-66 INTEL(5V) CPU .... ....... ...... ... $39.00 
1Mx32136-70 72-pin SIMM (4MB) ..... .... s1m29 486DX4-133 AMD/DX4-100 INTEL(5V) ... S49n5 
2Mx32136-70 72-pin SIMM (8MB) ......... S36/S49 PENTIUM 133/166 CPU ................. .... ..... 5119/159 
4Mx32136·70 72-pin SIMM (16MB) ...... . S591S69 80387SX/DX CO·PROCESSOR ...... ........ $32.00 
256Kx4 DIP DRAM .•... . .............. ... $3.50 
1 Mx1 DIP DRAM.......... . . .................... 53.00 --
1M4-80 DIP/ZIP DRAM ......................... $15/14 MISC. 
256Kx8-60 VIDEO SOJ DRAM ............. 58.00 
256Kx16-70 VIDEO ZIP (2CAS/2WE) .. S18/20 

PACKARD BELL UPGRADES 256Kx16-70 VIDEO SOJ (2CAS) ....... ... S6.00 
We carry a complete line of memory for CPU,CACHl!1 VIDEO, PENTIUM MOTHERBOAflD 

AST, Apple, Compaq, OEC, IBM, HP, ••CALL"• 

Notebooks, and Printers. CALL for 
current prices. 

MOTHERBOARD BIOS UPGRADES ... .... .. CALL 
CACHESRAM PENTIUM MMX ADAPTER. .................... .. . $39.00 

486 CPU SV to 3V ADAPTER SOCKETS .. $34.00 
64Kx1 -15ns 22-DIP .. ................ .. S6.95 EPROM PROGRAMMERS .... .... ...... ......... $129/131 
8Kx8-15/20ns 28-DIP . ........ ......... 53.50153.00 EPROMS & FLASH & SRAM 
32Kx8-15/20/25ns 28-DIP .... ..... .. 52.5012.2513.00 27C512-150ns ...................... .............. ....... 53.95 
64Kx8-15ns 32·DIP ............ . ... 56.00 27C010-150ns ........ .... ... . . ........................ $4.90 
128Kx8-15/20ns 32·DIP Narrow ... 519/18 28F020-150ns ........ ............... ... ........... ..$14.50 
128Kx8-15/20/25ns 32-DIP Wide 51 9118.50/18 128Kx8 SRAM .. ......... ........ . ......•.... . . ...... 514.95 

International Sales & Shipping 

0 OTHER PARTS AVAILABLE, CALL FOR QUOTE 0 VOLUME DISCOUNTS OFFERED • 
0 PRICES SUBJECT TO CHANGE WITHOUT NOTICE 0 TERMS:COD (CASH), VISA/MC 

MINIMUM ORDER $20 SHIPPING & HANDLING: $6 MIN. 
ORDER LINE (800) 586-4199 

LA PAZ ELECTRONICS INT'L 
P.O. BOX261095, San Diego CA92196 
TEL (619) 586-7610 FAX (619) 586-1482 

E-MAIL: I a pa z:usa@po box.com 

Write In 157 on Reader Service Card. 

WANTED: USER'S/operation/technical/ser
vice manuals for NEC ProSpeed 386SX com
puter {PC-41-03). Pete Bumgardner, 100-D 
W. Falls St., Kings Mountain, NC 28086. 704-
730-0893. 

WANTED: MANUAL and software for US 
Robotics 28.800 Sportster external fax 
modem. 1-800-804-8655. 

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

WANTED: US robotics 14.4 KBPS PCMCIA 
modem card model EM1144-T. 1-800-804-
8655. 

TEST EQUIPMENT 

TEK SCOPES: R454A $150; 454A $200; 455 
pouch $150; 465M $250; 466 $350; 475 
$350; 475A $400; 2213 $300; 2235 $600; 
R2335 $450; 317 $50; 321 $60; SC502 $200; 
SC504 $300; 7623A $100; 7633A $150; 
R7704 $50; 7704A $60; 7844 $200; 7904 
$200; 5440 W/2-5A48 and 5840 $150; 520A 
vectorscope $350; 604 $100; 528 $200; 529 
$40; 7A11 $150; 7A12 $60; 7A13 $125; 
7A16A $45; 7A18 $40; 7A19 $80; 7A21N 
with adapter $100; 7A26 $50; 7A29 $200; 
7B50 $50; 7B53A {New) $150; 7B70 $75; 
7B80 $85; 7D11 $100; 7B87 $150; 7B92A 
$150; 7D01/DF-1 $150. All units sold with 30 
day warranty. Coppes Electronics 520-432-
1229 or E-Mail: copp@primenet.com All 
major credit cards accepted. 

HUGE TEST EQUIPMENT SALE! NO 
REASONABLE OFFER REFUSED! VIEW 
COMPLETE LIST AT OUR WEB SITE 
amall.com or CONTACT: AST GLOBAL 
MARKETING, voice : 1-888-216-7159; 
Fax: 814-;337-7920; E-Mail: astmrktg@ 
wrench.toolcity .net 

MANUALS FOR SALE: Various TEST 
EQUIPMENT MANUFACTURERS. Call 
Susan at 732-280-0007. 



TEST EQUIPMENT: Oscilloscopes : 
7403/7A18N/7B53AN, $150; 7603/7A18N/ 
7B53AN, $325; 7613/7A26/7S11/S-2/7T11 , 
$1, 150; 7704A/7A18N/7A26/7A26/7B85, 
$785; 604 monitor, $175; tested and calibrat
ed, HP 1740A, $350. Counters: tested, HP 
5300A/5302A 50MHz, $125; Digimax 01200, 
1200MHz, $150; Anritsu MF-76A 18GHz, $ 
offers. Spectrum analyzers: HP 3580A with 
option 002, $1 ,125; HP 100MHz heads mod
els 8553B, $325 , 8553L, $385, Spectral 
Dynamics SD330A-78 real time analyzer cov
ers ,02 to 20KHz, $350; logic analyzers, HP 
1600A/1607A, $325, Dolch LAM3250, $325, 
Gould K-1000, $325. Sweep generators: Kay 
154C, $95; Wavetek 2002, $1,250. Misc. : 
Tektronix equipment: 5770/177/178 curve 
tracer, $1,550; 4052 graphics computer, 
$150; 8560/8562 microprocessor develop
ment system with TNIX operating system, 
$800; 8540 integration unit with 8080/8085 
and 68000 emulators, $800; Fluke 3350 DC 
voltage standard, $850; Fluke 5200A AC cali
brator; $900; Saunders 150C crystal imped
ance meter, $925; Marconi TF2085 control 
unit with TF2091 noise generator and 
TF2092 noise receiver, $ offers. HP equip
ment: 394A attenuator, $75; 400EL AC volt
meter, $125; 614A, 616B $85; 6255A dual 
power supply, $250; 214A pulse generator, 
$225; 5045A digital IC tester, $125; 9111 A 
graphics tablet, $50; 9845B computer, $250. 
Over 300 other items. Also many mechanic~! 
and machinist tools. Processor Technology, 
Box 192, Sayville, NY 11782 for list or call 
516-567-7850 for information. Offers and 
trades entertained. 

HIGH STABILITY MICROWAVE COUNTER 
oven timebase. 20Hz to 18GHz. One Hertz 
resolution. 25 millivolt sensitivity. 10-digit LED 
readout. Systron-Donner 6245A. Calibrated. 
$1,200. VISA & MASTERCARD. FE-10000 
portable 5, 1, .1 MHz frequency standard. 1-
2x10-•0/day $500. HP 86408-323 generator 
$900. Wavetek 3000-200 generator $850. 
Gould 32 channel K100-D logic analyzer 
$400. HP 5328A 500MHz oven stabilized 
universal counter $500. HP 3581C audio 
analyzer $650. HP 8601A sweeper $400. Tek 
453, 50MHz scope $350. Boonton 93A true 
RMS 20MHz meter $225. HP 3400A $200. 
Gary N6ZD. 408-385-0301. HTTP://WWW. 
TECH-SERVICES for: Photographs. 13 page 
list. Information. Consignments. Discounts. 

QUALITY TEST EQUIPMENT: HP 8082A 
250MHz pulse generator $995. HP 8016A 
ECL/TTL word generator $295 . HP 
8161A/020 100MHz programmable precision 
dual channel pulse generator $3, 100. HP 
8175A/002, 005 50MHz digital/analog signal 
generator: TIU CMOS pods, dual arbitrary 
waveform channels $3,100. HP 3314A func
tion generator .001 Hz-20MHz, lin/log sweep, 
etc. $2,600. HP 4274A LCR meter (5-1/2 
digit, 100Hz-100KHz) $4,200. HP 339A dis
tortion analyzer $1 ,650 . HP 7595A 
DraftMaster I (sizes A-E) $1 ,775. HP 7475A 
plotter $220. HP 7090A measuring plotter 
$1,700. HP 5334A 100MHz auto rise/fall 
time, etc. counter -$850. HP 5345A 500MHz 
counter with HP-18 $695. HP 5370A 100MHz 
time interval counter (oven time base) 
$1,500. HP 3488A switch/control mainframe 
$850 (cards available) . HP 59306A relay 
actuator (6-SPDT, HP-18 and lighted push
button) $200. HP 59307A dual VHF switch 
(2-SPDT, HP-IB and lighted pushbutton) 
$200. HP 59401A HP-IB bus analyzer $250. 
(HP-IB programming services and custom 
ATE systems available.) Fluke 5408 transfer 
standard $750. Tek 390AD digitizer $475. 
Tek P6201 900MHz active probe $325. Tek 
520A NTSC vectorscope $950. Stanford 
Research SR 510 lock-in amplifier $1,500. 
Excellent condition! All with warranty. Pepper 
Systems , 214-353-0257 (FAX 214-902-
9511). 

METER SPECIALS! Fluke 893A $35; HP 
428B (no probe) $40; HP 427A $25; Fluke 
8600A $50; Fluke 880A/AB $175 . AST 
GLOBAL MARKETING : voice : 1-888-216-
7159; Fax: 814-337-7920; E-Mail : astmrktg 
@wrench. toolcity .net 

Got A Battery Problem? 
Get the Ultimate Battery Monitor 

TM 

E-Meter 
Perfect for ... 

... Emergency vehicles. 
... Power hungry mobiles. 

.•. Back up power systems. 
... Cell /repeater monitoring. 

"Batteries don't die, they're murdered" 
Proven in thousands of marine, military, RV, and industrial 
applications, the E-Meter gives you the battery informa
tion you need to build and run reliable DC systems. A 
multi-color bar graph shows battery status at a glance. 
Big LED's display volts, amps, amp-hours, time or per
cent of capacity remaining, and kilowatt-hours. Tracks 
historical information including battery charge efficiency, 
number of discharge cycles, deepest and average depth 
of discharge. Optional RS232, temperature sensor, and 
low battery/genrun contact. Models up to 500V @1000A. 
12-24V @.:=: 500 A units are priced under $250 w/ sensor! 

Call ext. 12 with any application or OEM questions/ 

Cruising Equipment 
5245 Shilshole Ave. NW, Seattle, WA 98107 

(206) 782-8100 Fax: (206) 782-4336 
See us on the web: http://cruisingequip.com 

Write In 100 on Reader Service Card. 

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

Tl-IE P 0 """"' E R PRO 

li.11~~~~-~~I 
• -INSTAl..LNl!WNl-O/IDMTn!l'll51NTOYQUf~CASI!: 
• Mi ~CN'!CITYTV BETTEl'l YHNI ~ 
• Mi RX 'MlllTCANTBE RJUND. (OR N'FOllDED) 
• Mi l'AO\llllE QUICK SBIVIC.E I EXTFNDBJ I.JFE FOR CXJlER EOUll4IENT 

• 
• Mi l¥IOVJDE FREE QUOJE5. I FREE RETIJllN IF QU01E IS liERJSED. 
• M PROl'ElllY DISPOSE OF YQUf Of.DCB.LS BY RECYCll.N1 
• ~ arvE. YOU A 12 ltlONTH WARRANTY. 
• ~ Wl.l. ~ Hl!RI! ~YOU~ US I 10 Y1!ARS IN BUSINESS. 
• ~SA~You- MONEY - 11111 

• NO JOB IS TOO l.Nl<le OR TOO SMN.L ···-· WI!' Ol'FER l'l?WME DISCOUNTS 
1Ul.AWEN'ORCENENT/ CCMPAMES I RREDEF'NmlENTS! UN1YEllSITIES ALL MAKES 

FOR AIORE INFOllMllTl()N ABOUT YOVR PllRTICVtNl NEEDS. m< CAN BE CCNrN;TED & MODELS 
VIA PHONE OR FAXAT(814)1lZJ-70000RW.E-MN' 10: ZN'PfJl@/ICLOOM 
OR SEND YOUR PACKS FOR QJJOTATl()N V1A UPS OR PRIORITY MAJI.. ro ADDRESS ABOVE 

GENERAL ELECTRIC S T AND ARD 
MPOIPLS - MPR/MPSIMPX CNB1111HWA110 $29-95 
19A704850P(1200mAH) $ 34.95 CNB1 20JHWA1 20 $ 34.95 
19A704860P(1000mAH) $ 39.95 CNB1 21/152/153 $ 39.95 
PL 190429763(777)G1/3 $ 37.95 UN IDEN 
MAXON SA-1155 $39.95 APX650 $34.95 

MOTOROLA APX1 100/1200 $39.95 
P200itff600/MT1000 BP100/200/205 $ 19.95 
NTN5521/4585f4824/5414 $ 37.95 I C 0 M 

MIDLAND BP2/ BP3 /BP22 $ 18.95 
70-832 /70-836 S 39.95 BPS / BP23 / 24 $ 24.95 
70-81 0/ 816/819 /821 S 39.95 BP7 /CM7/ BP8 $ 34.95 

BENDIX KING 
KR105/l.AA1 25 $ 34.95 

KENWOOD 
PS2 I KNB3 $ 29_95 
PB21/21 H $ 14.95 
PB25/Hf26 $ 24.95 

YAES U 
FNB3/41/12/27 $ 32.95 
FNB11/14/16/26$ 32.95 
FNB17/25 $ 23.95 

COMPUTERS 
SENO PACK FOR QUOlE 

BATTERY REBUILD SERVICE 
MANY OTHERS AVAILABLE WRITE OR CALL 

1a.~ 1 FREE CATALOG ~ 
11,\ ::::;:::· ADD$ 4.50 SHIPPING & HANDLING PER ORDER ~ 

. Write In 101 on Reader Service Card. 

FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 

CALL ELECTRO-TOOL 

DIO:tt - Case - Deluxe Polypropylene. Chemical 
Resistant. Tools by CooperTools and others. SOOT Case, 
complete with tools ••• $419.95 
SOOT Case Only •.• $121.80 

platt - Case - Cordura Exterior. Two exterior pockets 
& one literature pocket. 660ZT Case, complete with 
tools ••• $223.00 
660ZT Case Only • • • $59.45 
Optional Sperry meter #DM6510 as shown . .• $65.00 

'\. ~' 

\_...... -Weller WC:C:lOO.. Electronically 
controlled station, temperature 
adjustable from 350°F-850°F, 
Zero voltage circuit-safe for 
sensitive components, 40 Watt 
pencil .•. $97.90 

t 

o,,1i\'ISOR - Superior 
magnificatfon , Optical Glass 
Prismatic lenses (not plastic). 
Select any one of (6) magnifica
tions ... $23.50 

GoklStar - 20 MHz Dual Trace Oscilloscope OS-
9020A-Large 6" rectangular, high sensitivity: 1 mV/div, high 
accuracy: ±3%, stable, low-drift design, 8 divisions of dis
played dynamic range and accurate, distortion-free wave
form measurements •. • $380.00 

Electro Tool, Inc. 
9103 Gillman, Livonia, Ml 48150 • 

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

FAX: (313) 422-3432 
"Tools American Made." 

Write In 139 on Reader Service Card • 

SELL: TEKTRONIX equipment: 7603, 7A26, 
7B53A, $400; 7623A storage frame $450; 
575 curve tracer $400; P6105 high voltage 
probe $200; P6202 500MHz FET probe 
$200; TM504 $150; TM506 $200; 7904 $500; 
PG508 50MHz pulse gen. $400; FG503 func
tion gen. $300; DA4084 programmable dis
tortion ana and frame $1,200; R51 103N 010, 
5A14N , 5A22N , 5810 $500; 335, 35MHz 
scope $400; 305 OM 5MHz scope $300; 475 
200MHz scope $500; 603 XV storage scope 
$200; 634 video monitor $250 . A-COMM 
Electronics, 303-290-8012, Fax 303-290-
8012. E-Mail : Sales@A-COMM.COM Web 
site http://www.A-comm.com 

WANTED: USED TEST EQUIPMENT. 
CONTACT: AST GLOBAL MARKETING, 
voice : 1-888-216-7159; Fax: 814-337-
7920; E-Mail: astmrktg @wrench.toolcity. 
net 

SUPPLY SALE: BK 1646 metered 15V-10A 
$150; HEWLETI PACKARD 6620B 25/50V 
5/1A $100; 6260A 10V 100A $250, 2 avail
able. 6265B 40V 3A $200; 6282A 10V 10A 
$150; line conditioners. Sola @ 2A $100; 
Topaz 8.3A & 6.4A $200. All as new. Psitech 
Plus 707-745-4804, Fax 707-747-5277. 

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

AUDIO TEST EQUIPMENT: HP 339A distor
tion analyzer $1 ,650. HP 3580A 5Hz-50KHz, 
1 Hz RBW, adaptive sweep, tracking genera
tor: $790 (mech), $1 ,250 (LED). Tek 7L5/L3 
spectrum analyzer plug-in, 20Hz-5MHz, 1 OHz 
RBW $1 ,400; with tracking generator $1 ,900. 
Audio Precision System One + DSP (SYS-
222G)I dual generator/analyzer with DSP, 
MEM, GPIB $9,200. Excellent condition, with 
warranty. Pepper Systems, 214-353-0257 
(FAX 214-902-9511). 

TEK 7834 storage oscilloscope 400MHz plus 
2 ea 7A26, 7B92 clean mainframe. Good 
CRT. $700. Racal 9000 counter 512MHz + 
GPIB $225. 7844 dual beam + 7 A26s + 7892 
$750. AMI 1038 +VII , 2 ea. V12 scalar net
work analyzer + cable + detesotors $350_ EH 
137 pulse gen 100MHz, 5ns, 5V out $150. T
MINUS-7 510-651-9477 Fax 510-651 -3657, t
minus7@mediacity.com www.tminus7.com 
2060 WARM SPRINGS CT. #5, FREMONT, 
CA 94539. 
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This article explains the 
concepts and controversy 
behind data encryption 
and provides an encryption 
program that you can 
personalize for your own 
use. 

[]ata Encr1.1ptian: 
D
-ata encryption ha~i been around 

in one form or another since 
mankind started to communicate. 

When I first think of data encryption, I 
think of spies decoding secret messages 
in gray Eastern European alleys, or kids 
with secret decoder rings deciphering 
messages on cereal boxes. This outlook, 
of course, is blatantly naive. 

As we evolve toward an information
based economy, more and more of our 
everyday communications and business 
affairs are conducted electronically. 
Millions of financial transactions ranging 
from Wall Street to the ATM at the cor
ner 7-11 are performed electronically, 
every day. 

This data is exposed to the outside 
world and needs to be encrypted to pre
serve privacy and to prevent theft. 

The cryptographer's universe was 
once confined to government intelligence 

and many. There is a one-to-one corre
spondence to the number of letters in a 
word. Spaces are not hidden, and num
bers are not accounted for. The same let
ter is consistently substituted for the orig
inal letter. 

In order to attack a cipher like this, 
start looking for frequently used letters 
that occur in more than one word. These 
are usually vowels. The letter d occurs 
four times, so it probably stands for a 
vowel . 

Look for short words, such as zh 
and dw. These are usually words like "it," 
"at," "to," "we," etc. Let's say we pick 
"dw" to be the word "at" (lucky guess). 
We assume that d stands for a , and w 
stands for t. Substituting, the encrypted 
phrase is now "zh attafn at gazq." This 
gets us a little closer to the plaintext. 

Another way to crack this cipher, 
after picking "dw" to be the word "at," is 
to discover that 'd' is three positions 

Caesar's Alphabet 

char CaesarAlphabet [2][26] = 

Whq the 
Cantravers4? 

world for financial transactions. It uses 
64-bit blocks of data encrypted with 56-
bit keys. DES is not an unbreakable code 
and, with the sufficient computer 
hardware and brainpower, DES can be 
broken. 

DES is still quite strong enough to 
keep random hackers and criminals at 
bay, and should probably be in use for 
some time to come. Again, the problem 
with private key encryption is that both 
parties must have access to the secret 
encryption key. 

1 

The key must be carried 
to the receiving site by 
courier or be transmitted 
over a secure channel. This 
is the classic private key 
encryption problem. 

by Jeff Stefan 

behind public key encryption. 

Public Key Encryption 

Public key encryption is brilliant to 
t~ .:! core. Instead of using one secret key 
to encrypt a message, a public key is pub
lished that anyone can have access to. If 
someone wants to send you an encrypt
ed message, they get the public key, 
encrypt the message, and send it to you. 
To decrypt the message, you (and only 
you) have a private key that allows you to 
extract the original message. This is clas
sified as an asymmetric key algorithm. 

{'a' 'b' 'c' 'd' 'e' 'f 'g' 'h' 'i' 'j' 'k' 'I' 'm' 'n' 'o' 'p' 'q' 'r' 's' 't' 'u' 'v' 'w' 'x' 'y' 'z' 
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

How is this problem 
eliminated? By making the 
~ncryption key available to 
anyone who wants it. 
That's the driving principle 

It's very difficult, if not impossible, to · 
derive a private key from a public key, 
and vice versa. Public key encryption 
was first conceived in 1975 by Whitfield 
Diffie, a l 960's MIT computer scientist, 
working with Martin Hellman from 

'd' 'e' 'f 'g' 'h' 'i' 'j' 'k' 'I' 'm' 'n' 'o' 'p' 'q' 'r' 's' 't' 'u' 'v' 'w' 'x' 'y' 'z' 'a' 'b' 'c' } · 
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

agencies and the dusty halls of a few uni
versity mathematics departments. All of 
this changed with the invention of two 
things: the personal computer and public 
key cryptography. The secret world of 
data encryption has exploded into the 
public arena and is now in the hands of 
the everyday computer user. 

Some of the encryption methods 
are easily cracked, and some are consid
ered impossible to break. The once
exclusive academic/ government realm of 
creating and using unbreakable codes is 
now within the reach of anyone owning 
a personal computer. This article shows 
you how these encryption algorithms 
work. 

Data encryption, like any other sci
entific or mathematical offshoot, has its 
own peculiar terminology. See the side
bar Cryptographic Terminology for a def
inition of some of the terms. 

Caesar's Alphabet 

One of the earliest and simplest 
encryption techniques, invented by Julius· 
Caesar, is called Caesar's Alphabet. This 
is a primitive letter substitution cipher. 
Caesar's Alphabet substitutes D for the 
letter A, E for the letter B, and so on. 
This encoding method is easily 
expressed in C as a two dimensional 
array, as shown in Figure 1. We can call 
this array a key table. 

The phrase, "we attack at dawn" 
encoded using Caesar's Alphabet comes 
out as "zh dwwdfn dw gdzq." The flaws 
in this encryption method are obvious 
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away from 'a, ' and 'w' is three positions 
away from 't.' This numerical consisten
cy is a dead giveaway. 

The Caesar's Alphabet method of 
encrypting data is not all bad, though. A 
more effective approach is to encrypt the 
entire ASCII character set. Instead of 
using a fixed substitution offset, a varying 
offset can be used. 

Say that every fourth byte, a new 
letter will be used to replace the original 
letter, then every seventh byte, another 
new letter will be used, and so on. This 
makes the Caesar's Alphabet method 
considerably more difficult to crack. This 
is how' the pair of encryption/ decryption 
programs presented in this article work. 

The worst problem with this type of 
encryption technique is that the sending 
and receiving party must have access to 
the key table. The key table must be car
ried to the receiver by hand or transmit
ted over a secure communications chan
nel. This is called Private Key 
Encryption, and the key transmission 
problem is centuries old. 

Private Key Encryption 

Private Key Encryption is where the 
sending and receiving parties know the 
same private key. This is classified as a 
symmetric key algorithm. One effective 
and powerful private key algorithm, 
developed in the 1970s at IBM, is called 
DES (Data Encryption Standard). DES is 
so powerful, it was made a standard by 
the U.S. Government. 

DES is used heaviJ~, throughout the 

Character Encryption Code Fragment 

II Key table data structure 
#define NUM_KEYS 4 
int KeyTbl[NUM_KEYS] = { Ox04, Ox02, Ox06, OxOl } ; 

II Encrypt character using the rotating key formula 
c = ( c + Key ) % Oxff; 

II Increment the character counter 
Count+= 1; 

II Rotate key depending on count 
switch ( Count ) 
{ 

case Ox02: 
Key= KeyTbl[l]; II Key value is 2 
break; 

case Ox03: 
Key= KeyTbl[2]; II Key value is 6 
break; 

case OxOS: 
Key= KeyTbl[3]; II Key value is 1 
break; 

case Ox07: 
Key= KeyTbl[O]; II Key value is 4 
break; 

default: 
break; 2 



Plain text 
Four score and seven years ago our fathers brought forth on this 
continent a new nation, conceived in liberty and dedicated to the 
proposition that all men are created equal. 

3 

ment's point of view. Their once exclu
sive and secret cryptographic domain 
has almost instantly evaporated. 

Sure, they can be relatively sure that 
encrypted messages can be transmitted 
and received unmolested, but so can 
everyone else's messages! Secure tele
phones can be made truly secure, as well 
as disk files and E-Mail. The private citi
zen now has access to nearly the same 
level of encryption technology that the 
government has. 

Encrypted Text 

Jswx&tdsvg&goe$wglko!} icxy!bks"u{ s!jevnkst$ftu{hix$huxui$sp&zijw$" D Ddprxktkou$e"tkx!revouo
$gqtifjzif&oo!pmdkxuz$epj&efhmegzfe$xq&zi1$$ D Dy 

Stanford University. 
In 1977, three MIT scientists - Ron 

Rivest, Adi Shamirm, and Leonard 
Alderman - further refined the Diffie
Hellman concept and came up with a set 
of working public key algorithms. This 
set of public key algorithms is called 
RSA, named after the founders. 
Although patented, the RSA algorithms 
are widely published. 

Here's how the RSA algorithr{is 
work. There are two functions, E and D, 
that encrypt and decrypt messages. E 
encrypts a message using a public key 
pair, and D decrypts a message using a 
private key pair. The public key pair is 
(e,n), and the private key pair is (d,n). C 
is the encrypted message, m is the plain
text message, and n is the product of 
two prime numbers. The number e is the 
public key, and d is the private key. The 
trick is to calculate e and d so they work 
effectively together. 

The E and D functions are 
expressed as: 

E(m) = m• mod n = C, where C is the 
encrypted message. 

D(C) = C mod n = m. where mis the 
original message. 

These are the steps required to 
encrypt and decrypt a message: 

Step 1: Pick two prime numbers, p 
and q. For strong encryption, very large 
prime numbers must be used. 

Step 2: Multiply p and q together to 

produce a new non-prime number n. 
Step 3: Choose a random integer d 

that is relatively prime to (p-1) * (q-1). 
Again, for strong encryption, this num
ber must be very large. This will be the 
private key. The number d must satisfy 
.GCD[d,(p-1) * (q-1)] = 1]. This is the 
mathematical criteria for relative primes. 
This just means that d and the number 
produced by (p-1) * (q-1) can only have 
1 as a common factor. 

Step 4 : Find the number e, the pub
lic key. e must satisfy the equation: 

e * d mod (p-1) * (q-1) = 1. 

The sender can now use E(m) = m• 
mod n = C to encrypt and send a mes
sage, and the receiver uses D(C) = Cd 
mod n = m to decrypt the message. 

Here's a concrete example: 
Step 1: Pick two primes, p and q. 

We'll pick p = 5 and q = 7 for our exam
ple. In the real world, massive primes are 
used. 

Step 2: Our new non-prime number 
n is 5 x 7 = 35. 

Step 3: We need to choose a num
ber d that is a relative prime to (p-1) x (q 
-1) . 

(p-1) x (q-1) = (5-1) x (7-1) = 4 x 6 = 

24. 
A number that is relatively prime to 

another number means that the only 
common factor between the two num-

bers is 1. 
That's what the expression 

GCD[d,(p-1) * (q-1)] = 1] is all about. A 
good candidate is the number 11 , so 
we'll set d = 11. 

Step 4 : Find the number e, the 
public key. e must satisfy the equation e 
* d mod (p-1) * (q-1) = 1. We can also 
use 11 fore. If d = 11, and (p-1) * (q-1) 
= 24, then 11 * 11 mod 24 = 1. 

Our public key e is 11, and our pri
vate key d is also 11. The mod number 
n is 35. We now have all of the numbers 
required to encrypt a message using the 
E and D functions . Let's say that we 
want to encrypt the number 5. We need 
to run it through the E function, 

E(5) = 511 mod 35 = 10. To 
decrypt the message, we need to run it 
through the D function, D(lO) = 1011 
mod 35 = 5, which returns the original 
value. This encryption method is gener
ally believed to be unbreakable. 

PGP, which stands for Pretty Good 
Privacy, is a popular public key encryp
tion program that is used extensively on 
personal computers. Pretty Good 
Privacy is based on the RSA algorithms, 
and is available from many web sites. 

Encryption and 
the Government 

The government is understandably 
worried about the proliferation of public 
key encryption. Consider the govern-

The government's initial reaction to 
this dilemma was the production and 
promotion of the Clipper Chip. 

The Clipper Chip works with secure 
telephones. The initial government pro
posal was this: you can encrypt your 
conversations all you want, as long as 
you use the Clipper Chip and register 
the encryption keys with the govern
ment. 

If a government law enforcement 
agency feels there is sufficient cause to 
listen in on a conversation, it gets a 
court order to use the keys held in 
"escrow" by the Department of 
Commerce and the Treasury 
Department. 

Using the two keys, along with the 
data that the Clipper Chip in the secure 
telephone provides, a government 
agency can perform a high-tech wiretap 
on a secure phone. The Clipper Chip 
proposal was not well received by indus
try, let alone the general public. See the 
sidebar "The Clipper Chip" for a further 
explanation of Clipper Chip technology. 

The Encrypt 
and Decrypt Programs 

The programs encrypt.c and 
decrypt.c are based on the Caesar's 
Alphabet method of encrypting data, 
with the addition of a rotating key. The 
substitution offset (distance from one let
ter to another) and the substitution letter 
is changed on a rotating basis. This is 

r*•*******"*•**••***'********* .. ************** .... *"*••••••** .. ***** .. ***•• • open input file { 
• Filename: encrypt.c 
• Description: Encrypts a file based on caesar's Alphabet 
~sing 

the formula c = (c + Key)% Oxff. This is the 
companion encryption program to decrypt.c. 

Very Important Note: The KeyTbl values in this 
program MUST match the KeyTbl values in decrypt.c. 

• (c) 1997 Jeff Stefan 
"****•**********'*"'*****"•***•"'•***•*****"***-*"*"**•*'II\'•****************/ 
#include <Stdio.h> 
#include <conio.h"> 
#include <Stdlib.h> 

FILE *lnfp; 
FILE ·outfp; 

#define MAX_FILENAME 45 
#define NUM_KEYS 4 

int KeyTbl[NUM_KEYSJ = { Ox04,0x02,0X06,0x01}; 
int Key: 

void main(void} 
{ 
char lnFilename[MAX_FILENAME]; 
char OutFilename[MAX_FILENAME]; 
charc; 
inti; 
long Count=O; 

clrscr{); 
r··········••**«••••**** 
* Assign first Key value 
••*"*"•********•*•••*•••···1 
Key = KeyTbl[OJ; 

r···"······ ... ·*··· 

*** ...... *"*****-"***I 
printf("Enter input filename:"); 
gets(lnFilename); ·· · 
lnfp = fopen(lnFilename:'rb"); 
if(lnfp == NULL) 
{ 

} 

printf("Can't open input file .. \n"); 
exit{O); 

r·····--···•••*-**"*** 
• Open output file 
******'Jft"lll**••••tt••-1 
printf("\nEnter output filename; "); 
gets{OutFilename); 
Outfp = fopen(OutFilename,"wb"); 
if(Outfp ==NULL) 
{ . 

} 

printf("Can't open output file .. \n"); 
exit(O); 

r"'*******"'***ll***-**'*111** 
• Encrypt plaintext file 
*"******** •••*•****1c•w**"*•j 
c = fgetc(lnfp); 
while{!feof(lnfp)) 
{ 

/********•*••••••••••••*******"**** 
• encrypt character using the 
• rotating key encryption formula. 
********-...... ***•***•***•*•****'*-*-***/ 
c = (c + Key) % Oxff; 

r•••*"""'****""'1'1'** .. **"*******•* .......... ***** 
• Rotate Key depending on value of count. 
***•**********'******'****'**'*********«*••• / 
Count+=1; 
switch( Count) 

case0x02: 
Key = KeyTb1{1 ); II Key value is 2 
break; 

caseOx03: 
Key = KeyTbll2); // Key value is6 1 
break; 

case Ox05: 
Key = KeyTbl[3J; II Key value is 1 
break; 

case0x07: 
Key = KeyTbl[OJ; // Key value is 4 
Count= O; 

} 

break; 

default: 
break; 

r•**"******••* ...... INl"**',.....*11'••••'1£••••*•****** .... *•--· 
• Pnnt the decryted character to screen and file 
~-........................ 'fl' ............. *****"'•·········••'ft••j 
fputc(c,Outfp); 
printf("f%2X]",c); 

c = fgetc(lnfp) ; 
lf(feof(lnfp)) 

fputc(EOF,Outtp); 
l 

• Close all files 

if(lnfp) 
fclose(lnfp); 

if(Outfp) 
fclose(Outfp); 
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r······•****1t**'****•*11!'**************•*'*-**'***••••**•**"'*********'***** • Rotate Key depending on value of count. 
• Filename: decrypt.c /*******'***1t****-* *'*•******'*'*"***********••* ""****•- 'lt"ll«•**• / 
• Description: decrypts a file based on Caesar's Alphabet 
~sing 

• open input file 
**"'*""*******tt***"<fl'/ 
printf("Enter input filename: "); 
gets(lnFilename); 

Count+:/'1 ; 
switch( Count) 
{ 
case OX02: 

the formula c = (c - Key) % Oxff. This is the 
companion decryption program to encrypt.c 

Very Important Note: The KeyTbl values in this 
lnfp = fopen(lnFilename,"rb/; 
if(lnfp = NULL) 

Key=: KeyTbl[1]; JI Key value is 2 
break; 

program MUST match the KeyTbl values in encrypt.c. { 
case0X03: 

} 
• (c) 1997 Jeff Stefan /;; . 
***********•**•*** .. *****'•******-***'****•*•*•*"'**•*'fnt'*"**'*..,.***'**'***** I 

printWGan't open input file.-.)p~); 
exit(O); ·· ···· Key= KeyTb1[2]; //Key vall.fe is 6 

break; 

r···•-ff***""*•·· case 0x05: 
#include <stdio.h> 
#include <Stdlib.h> 
#include <COOiO.h> • Open output file 

....... .,,.. ........ « .. •fl*"*/ 
Key= KeyTbl(3); II Key value is 1 
break; 

FILE *lnfp; 
FILE *Outfp; 

printf("\nE~ter output filename:;; 
. gets(OutFllename); , . . c;ase OX07; . . . 

#define MAX_FILENAME 45 
Outfp = fopen(OutFUename;'wb"); 
if(Outfp == NULL) 

Key = KeyTbl[O); // Key value is 4 
Count =O· 

#define NUM_KEYS 4 

int KeyTbl[NUM_KEYS] = {Ox04,0x02,0x06,0X01 }; 
int Key; 

{ 

} 

printf("Can't open output file .. \n") ; 
exit(O); 

break; 

default: 
break; 

void main{void) 
{ 

/******•••*****••••• ..... *•*• 
} 
r"'*"'-11t111'"1l*1r**.,, ... ***"**'1t1Nf*P**'*** "•w•••**'**tl"'fl''lt.*if**** 

~ Decrypt encrypted file .. Ptint the decryted character to screen and file 
char lnFilename(MAX_FILENAMEJ; 
char Outfilename{MAX_FILENAME]; 
char c; 

.................. **'*"'**"**"- .. / "**"""' .................... .,,. ... 'lrlr',.***---*•1t*'*"**W*•* **"'**•-****I 
while(!feof(lnfp}) 

{ 
c = fgetc(lnfp ); 
if(feof(lnfp)) 

printl("[%2X]",c); 
fputc( c Outfp }; 

char x ; } 
inti; r··*****·~-·--***""** 

long Count=O; break; • Close all files 
r-*'***":*~***'*******•••*.,,.*~**,..*****1"*• -.~*'****•*~----<Jnl***,.,-* I 

clrscr(); ' Decrypt character using the inverse 
• rotating key encryption formula. 

if(!nfp) 
fclose(I nfp); 

if(Outfp) 
fclose(Outlp); 

r**"'11'**'11"1t**"'1t**"'**"' ... **• *""'**111'**'""*** ... **•***•*****"'***•*'**""tt*/ 
* Assign first Key value 
*•***'*'~* ****•**••****1r** *I 

c = (c - Kev) % Oxff; 

Key "' KeyTbl[O]; 

accomplished by key table array called 
KeyTbl[NUM_KEYS) and a switch state- • 
ment that examines the value of a vari
able named Count. The key table array is 
declared as int KeyTbl[NUM_KEYSJ = 

{Ox04,0x02,0x06,0x01}. 

acter. Only one line of code is required to operator %, comes in handy. The last 
encrypt the incoming character. This line • character in the extended ASCII PC char
of code is: acter set has a value of 256, which is 

These values are added to the 
incoming file character, c, to encrypt it in • 
encrypt.c. The values are subtracted 
from the encrypted file character in 
decrypt.c to return it to the original char-

c = (c + Key) % Oxff. 

The value of Key added to the value of c, 
yields a new character. 

What happens when we hit the end 
of the ASCII character set? We can't go 
beyond that, so that's where the C mod 

Cryptographic Terminology 

Cryptograpy The science of concealing the true meaning of a message. 

Plaintext The original, un-encrypted message. 

Encryption The process of encoding plaintext to produce ciphertext. 

Decryption The process of un-encoding a message to produce plaintext. 

Cipher The encrypted message. 

Key A special number, symbol, or set of numbers and symbols 
that allow an encrypted message to be de-crypted. 

Weak Cryptography An encrypted message that is fairly easily decrypted. 

Strong Cryptography An encrypted message that is hard or impossible to decrypt. 

The Clipper Chip 

• expressed as Oxff in hexadecimal. Using 
the % operator removes the 256 and 
leaves the only value of Key. 

For example, if the character you 
• want to encrypt has an ASCII value of 

251 (the square root symbol), and the 
value of Key is 11, then the new value of 
the character will be 6 (the black club 
symbol from a deck of cards). 

Every character that comes in is 
counted by the long integer variable 
Count. The Count value is used to 
assign a new value to Key. This is done 
inside a switch statement. The code 
fragment that encrypts a character is 
given in Figure 2. 

To decrypt an encrypted file, all that 
needs to be done is to subtract the val
ues that were added to the original char
acter. This simple change in the encryp
tion formula is: 

c = (c - Key) % Oxff. 

This transforms the encryption formula 
into a decryption formula. That's the 
formula that's in decrypt.c. 

The Clipper Chip is a hardware encryption device that utilizes an encryption algorithm 
called Skipjack. Skipjack was developed by the National Security Agency (NSA). 
Every Clipper Chip contains a unique encryption key and serial number. 

Figure 3 shows the 
opening sentence of the 
Gettysburg Address 
encrypted with encrypt.c. 
To return the encrypted 
text to plaintext, just run 
the encrypted text 
through decrypt. c. The encryption key in the Clipper Chip is derived from two separate keys, which are held 

escrow by the government. One of the keys is held by NIST, which is part of the Deparment 
of Commerce, and the other is held at the Automated Systems Division of the Treasury 
Department. 

When two Clipper Chips communicate, a temporary key is first created. The encryption 
key and the Clipper Chip serial numbers are then encrypted with another key, called the family 
key. Before the actual data is transfered between Clipper Chips, a Law Enforcement Access Field 
(LEAF) is exchanged. The data in the LEAF, along with the two keys held in escrow, allow the 
government to decrypt Clipper Chip messages. 
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Program 
Customization 

You can cu~tomize 
encrypt.c and decrypt.c 
with your own unique 
key and count values. 
You can increase the 
number of keys in the key 
table array and use many 

more count values in the switch state
ment to increase the encryption com
plexity. Remember, you must make the 
key table and switch statement count val
ues exactly the same in both programs. 
This is a symmetric key algorithm, so 
both keys must be exactly the same. 

The encryption programs work on 
binary, as well as ASCII files, so you can 
encrypt executable programs, word 
processor documents, and spreadsheets, 
as well as ASCII text files . I use it to 
encrypt source code and documents I 
wish to keep private on my machines. 

After you encrypt a file, the original 
file is still left intact. It's up to you to 
delete it or save it to disk or on some 
other off-line storage device, if you so 
desire. The code, as always, is yours to 
modify and experiment with. I used 
Turbo C/ C++ to compile the source, but 
any ANSI C compiler should work. 

Encryption and 
the Near Future 

The data encryption controversy is 
not going to go away. On the contrary, 
it's only going to heat up. A bill called 
the Secure Public Networks Act of 1997 
is currently gathering congressional 
steam. This bill will mandate govern
ment-sponsored key recovery methods 
and allow law enforcement agencies to 
confiscate private keys with a search 
warrant only. 

The patents on the RSA algorithms 
are due to expire in the year 2000. This 
is when data encryption will intersect 
free market capitalism, opening a flood
gate of new data encryption start-up 
companies vying for your crypto dollar. 

This will make the privacy versus 
government eavesdropping debate even 
more intense, and government may try 
to introduce even more radically restric
tive legislation. 

It looks as if a showdown is just 
beyond the horizon. NV 
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GOBS OF GOODIES! 
Studioline Stereotrack IJ 
Cable TV Adapter 
Separates stereo signals from the cable TV 
input, feeds RF signals to TV NCR tuner and 
stereo signals to FM (either RF or fixed vari
able level audio) . Hundreds of useful parts 
which may be removed for audio/RF projects. 
Controller board has CPU and socketed 
EPROM as well as Mitsumi varactor tuner, 
cable/FM separator board, regulated power 
supply subassembly, channel select board, 
and stereo separation output board. Black 
metal case, 14"x 10"x3". Sold for experimen
tal purposes only. With documentation. 
92V020 Two for $39.95 

VHF 
INTER
CARRIER 
VESTIGIAL 
SIDEBAND MODULATOR 
The UM1285-8 is primarily intended for use in 
color TV games, VTRs, computer graphics, 
teletext and view data adapters. It has a linear 
transfer characteristic which ensures a good 
grey scale, controlled chroma levels and free
dom from sync compression with its associ
ated frame and line jitter problems. Good 
subcarrier intermodulaton performance mini
mizes on-screen bar pattern due to chroma 
and sound subcarrier beats. With documenta
tion. 
92V017 $4.95 each 

STEPPER MOTOR ASSORTMENT 
Includes various types such as unipolar, bipo
lar, various voltages, current ratings. 
92M001 1 o for $16.95 

HIGH VOLTAGE 'LYTIC 
330µF, 250V. Mini snap-in type, measures 
only 2.5cm x 3cm. 
97P001 $4.95 each 

~,%-~ 

.f'y>).> 

·· ~ ·- .............. . 
" ~ ~ 

USED EPROM BLOWOUT! 
Erase and Save $$$1 

2708 (921003) 
2716 (921004) 
2732 (921005) 
2764 (921006) 
27C64 (961004) 
27128 (921007) 
27256 (931013) 
27C256 (931014) 
27512 (941001) 
27C512 (921008) 
27C010 (931016) 
27C020 (961003) 
27C1001 (961001) 
27C1024 (961002) 

$ .25 
.45 
. 99 

1.09 
1.20 
1.29 
1.49 
1.69 
1.79 
1.99 
2.99 
2.99 
2.99 
2.99 

MAGIC LIGHT -

LONGWAVE ULTRAVIOLET LAMP 
This pocket-sized longwave ultraviolet light 
may be used for detecting invisible inks, min
erals in rocks, etc. It's the size of a pocket 
pager and even has a belt clip to keep it handy. 
Runs on two "AA" batteries (not included). 
3.25"W x 1.75"H x 1 "D. 
95L007 $7 .95 each 

.ljql!i, 
DELUXE 101-KEY KEYBOARD 
WITH PROTECTIVE COVER 
Uses membrane technology to protect keys 
from dust, liquids, etc. 
97C002 $14.95 each 

RESISTOR RIOT 
1/8, 1/4, 1/2 Watt, power, precision, fixed, 
adjustable, etc. Thousands of pieces. 
92P023 5 Lbs. for $4.95 

50-LB. CARE PACKAGE 
Surplus goodies from Silicon Valley. This is 
not junk, just material we've acquired in quan
tities too small to catalog - electronic and 
mechanical subassemblies for everything from 
robots to rockets. Assortments may include 
ICs, caps, connectors, bearings, diodes, hard
ware, circuit boards, cables. Weird and won
derful stuff. Most folks are happy with the 
assortments we send and we often get re
orders. Try one. 
92U034 50 Lbs. for $49.95 

SCOPE PROBES 
• 60 MHz· Attenuation: X1 @ 15 MHz, 60 pF 
or X1 O @ 60 MHz, 12 pF. Working voltage: 
60VDC (including AC peak). Working tem
peraturerange:-13deg. F (-25deg. C) to 158 
deg. F (70 deg. C). Compensation range: 
15pF to 50pF. American-made. 
94Z001 $19.50 each 
•100MHz-Attenuation:X1@10MHz,75pF, 
X10@ 100 MHz, 11 pF. Working voltage: 600 
VDC (including AC peak). Compensation 
range: 15-50 pF. Include 6" ground lead, spring 
hook, BNC adapter, l.C. tip.insulating tip, and 
trimmer tool. American-made. 
94Z002 $24.50 each 

TV AUDIO DEMODULATOR 
Unused unitfrom cable TV box takes channel 
3, 4 or 5 signal and demodulates the audio. 
Comes with documentation and schematics, 
plus additional schematics to build add-on 
video demodulator board. 
92A028 $9.95 each 

BOOM MIKE 
Electret condenser type. 
This versatile microphone 
may be wired for handy
talkie, sound card, tele
phone, base station, air
craft radio, CB radio, 
motorcycle intercom, etc. 
An earphone or miniature 
speaker may be installed 
in either or both muffs. The microphone unit 
can be easily removed and installed on an
other headset or helmet. 
92A001 $4.95 each 
WALL WART ASSORTMENT 
A random selection of wall power supplies 
with assorted voltages and current ratings. 
94E004 1 o for $14.95 

AUTO FIRE 
JOYSTICK 
For IBM PC/Xf/AT com
patibles. ·suction cup base 
for stability. Multiple fire 
buttons, with auto fire fea
ture. Auto centering. Trim 
controls. 
96C018 

12V, 1.2AH BATTERY 

.~ 

Actually two 6V gel cells shrunk in series. 
7.625"L x 2.5"H x 1 "W. Black. 
96E016 $4.95 each 

12Yi.].5 AH 
BAI 1ERY 
Six 2V gel cells shrunk together in series. 8"L 
x 2.75"H x 1.75" W. 
96E015 $6.95 each 

CIRCUIT WORKS 
CONDUCTIVE PEN 
Makes instant silver conductive traces on 
most surfaces. Dries in minutes at room tem
perature. Valved pen tip for easy application. 
Solderable at low temperatures. Use where 
conductive electronic traces are needed. 
92Z004 $9.49 each 

UNIPOLAR 
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 timer, parallel port, etc. Build your own 
robot, anything that requires precision posi
tioning . 
931002 $4.50 each 
NIPPON PULSE MOTOR 
7.5 deg./step, 48 s/rev, 5 V, stepper with 
brass gear mounted on shaft. NPM P/N PF42-
48ES. With spec sheet. 
92M010 $3.95 each 
COMBO PACK! 
One 931002 IC and 92M010 motor (both 
shown above) with schematics. 
931003 $9.95 each 

~ ONICS 
2300-D Zanker Road - San Jose, CA 95131-1114 

World Wide Web: ht!f?://www.alltronics.com 
(408) 943-9773 - Fax (408) 943-9776 

Write In 118 on Reader Service Card. 

PRECISION 
EYEPIECE 
21 mm f:3.5. Four coated 
lenses in black aluminum 
case measuring 1.5625" 
long by 1.0" diameter, 35° 
angle of view without vi
gnetting. 
92L031 $4.95 each 

TRANSPARENT 3-BUTTON MOUSE 
Watch your mouse in action I Selectable 2- or 
3-button operation. Fully compatible with 
Mouse Systems and Microsoft. 300 DPI opto
mechanical encoder. Six-ft. cable with DB-9 
connector. FCC approved. Easy-to-follow in
structions and software on 5.25" floppy disk. 
MUS3C $7.95 each 

R 
RS-232 MINI TESTER 
Latches LEDs to test for DTR, DTS, ID, etc. 
Self-contained line powered unit - a handy 
troubleshooting aid. 
93C016 $4.95 each 

MINI HI-VOLTAGE POWER SUPPLY 
+24 VDC in, -6.3KV @ 0.5 mA out. Use for 
lasers, photomultiplier tubes, ion generators, 
cattle prods, electrostatic air filters, etc. 
Yamata P/N HVH-C204L-1, with docs. 
94E003 $9.95 each 

g~kl"~~liATIONS • 
LINEAR AMPLIFIER 
Input: 1 dB. Freq. Range: 890 to 940 MHz. 
Gain:17dB.Bias: 18VDC@1 mA. Wilmanco 
model730. 
96V001 $14.95 each 

~iii= I 
I IEE! 

SUPER BRIGHT LIGHT BAR 
Twenty very bright red LEDs mounted in a 
plastic reflector/lens housing. Measures 16.5" 
long by 1.2" wide. 12VDC @ 400mA opera
tion. From auto brake light. 
96L001 $4.95 each 

16-BIT ALL HARD DRIVE 
CONTROLLER 
DTC P/N 7287. New. 
97C014 

MOTOR 
RACK 
ASSEMBLY 
Motor runs on 12VDC Approx. 150 mA. Pinion 
and gears operate nylon rack for approx. 3". 
Several bells, whistles, switches, etc., at
tached. Approx. 7.75" L x 1.5" W x 1" H. 
97M003 $9.95 each 

Store Hours: 9-6 M-F & 10-3 Sat. - Pacific 
Visa, M/C, AmEx Accepted. 

All Sales Final. 
California Residents Add Sales Tax. 

Shipping Additional on All Orders. 
Prices Good 60 Days from Date of Publication 

--: ., 
w ··-· 

Send $2.00 For Our Latest Catalog! 
$4.00 Foreign. Refundable on First Order. 
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Metric 800-432-3424 
Fax: 415-341-8874 Equipment Sales, Inc. 
E-mail: metricsale@aol.com 

~~~T • BUY • 8]11 
. 

. ' 
I I a . ' 

Scopes, Meters, Analyzers, Power Supplies, Signal 
Generators, Counters, Recorders and more 

Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu, 
Wavetek, Keithley, and more 

Write In 185 on Reader Service Card. 

Factory Direct 

• BUILT-IN voice activation (add $30) 

•Applications information included 

•Dimensions: 11 .5 x 7.0 x 2. 75' 

COD's OK. Cal if. residents add tax. Sorry, no credit cards. Free catalog USA only; other countries $5. .. Includes UPS to 48 States 

~ ~ 150 Executive Park Blvd. #4600 San Francisco. CA 94134 
,.;..;;, '(iiif 468--2066 • Fu: (415) 468--2067 • Web: www.liki Lcom 'Since 1971' 

Write In 146 on Reader Service Card. 

I TEST EQUIPMENT cont. 

HP 4288 current meter and probe $300; 
Racal Dana 9921, 3GHz counter $400; HP 
3403C, RMS meter $400; HP 33108 function 
gen. $250; HP 8750A storage normalizer 
with network ana board 250; Fluke 80T-150U 
temperature probe $90; HP 5328A counter 
$300; HP 8601A .4-110 MHz sweeper $350; 
Panasonic BT 81300 video color monitor 
$250; Tek SC502 15MHz scope $250; HP 
86408 .5-1050 MHz signal gen. $1,500; GR 
1562A sound level calibrator $80; GR1567 
sound level cal. $75; HP 5340A $1,500; HP 
8614A .8-2.4 GHz sig. gen. $500; HP 8616A 
$450. A-Comm Electronics 303-290-8012. E
Mail: Sale@a-comm.com 

MILLIONS IN scrap gold are about to hit the 
market in the fomt of old computer junk. I'm 
making a bundle recycling this material and 
·you can join me. Cail 24-hour message: 603-
645-4776. 

PORTABLE SCOPES: Tek 222A (10MHz) 
digital storage/readout, handheld battery
operated $1,250 (many accessories avail
able) . Tek 475A (250MHz) $650. Tek 
475A/DM44 (250MHz, multimeter) $725. Tek 
466 (100MHz, storage) $695. All with bright 
CRTs; excellent condition, warranty. Pepper 
Systems, 214-353-0257. 

BOONTON 93A TRUE RMS VOLTMETER 
20MHz bandwi'dth . -68 to +52 dBm $225. 
VISA & MASTERCARD. Gary N6ZD. 408-
385-0301. HTTP://WWW. TECH-SER 
VICES.COM 
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SEE IN TOTAL DARKNESS, New. CCD micro camera 
suits many applications. The GM-164B-IR hos o 78° FOV. 410 
lines res with O.lLux sens. AGC and Electronic shutter. Low 
power 12VDC@225mA operation. lwith 6 IR LED's illuminotedl 
Invisible. 780nm. Infrared LED's allow observation in total 
darkness up to 15 feet. Perfect for garage. door. or hallway. 
Size: 1.9" square X ld" First quality. GM-1648-IR .... $119 

INFRA RED TRA NSMITTER and RECEIVER MODULE. 
Perfect for remote control or covert signal system. New. Key FOB 

~ . - .~ style IR transmitter from Polaroid, becomes 

I .I. the perfect companion to the tiny SHARP 
~ ·· GP1U581Y Integrated. high sensitivity rcvr 
~ . module. Size. 0.6"x0.6"x0.5h" Typical range 

.~ .. .. ,, ., of 25 to 40 feet . With data. Rcvr. hos only 
three connections' Excellent classroom project. Package 
includes 4 IR transmitters end 2 IR receivers. 

SPECIAL.. .. $10 set or 6 sets for $50 

MICRO CAMERA, w/audio 1/3" cco. 420 lines r 
Res . 0.3 Lux sens .. AGC. Auto Shutter. 9VOC@lOOmA. Std. . · 
model. 3.7mm. 78° FOV lens. Pinhole, 72° FOV. A real gloss 
lens.Both focus from lOmm to infinity. WHY BUY DISCONTIN
UED OR SURPLUS? Std. NTSC video out. 1/2 once' SENSITIVE 
to IR. Size Std: 1.2"sq. x l"d. PH is 75"d.Both with 8" leods. 
WARNING: Don't be dissoppointed by LOW RESOLUTION, 
HIGH LUX C-MOS CAMERAS. They may be lower on power 
but they ore much lower on performance. They ore cheap for o reason. 

GM-1000-STD, .. $99 GM-1 OOOSTD/ Audio, .. $11 9 
GM-1 OOO-PH, .... $99 GM-1000-PH/ Audio .... $11 9 

WORLDS SMALLEST VIDEO TRANSMITTER, 
1.15" x 0.8" x 0.4" in size. Transmits crystal controlled 
hi-res. images with lOOmW output' The transmitter 
you've been waiting for. Shown actual size. Much 
smaller than the 9V battery which powers it. Draws 
only 35mA' Fodory tuned ready to receive on coble 
channel 59 Will work with color or B&W cameras. 
UHF Bow tie antenna with balun. 3' F coble and 
adopter for TV Included. Perfect with our GMlOOO camera shown above. Both will 
fit in a cigarette pock ...... with the battery! 

TVX-100 .... $199. TVX-100 with GM-lOOOPH Camera .... $299. 

$4500 SURVEILLANCE SYSTEM 
NOW $599!! 

•MOTORIZED, 6X ZOOM LENS 
, •MOTORIZED, 3600 CONTINUOUS PAN 

~
't; • M OTORIZED, TILT up to 900 

• PHILIPS HIGH RES. 112" CCD CAMERA 
,, • OPAQUE BLACK INNER DOME 
~ • CLEAR ACRYLIC OUTER DOME 

Wolk into any major dept. store and you will see these 
fully integrated systems in use From the some mfg. who supplied the Atlanta 
Olympics' These late model. new in the box systems ore virtually ready to use. All 
you odd is power and toggle switches for remote control. Philips B&W CCD camera, 
450 lines res .. 0.5 Lux sensitivity' Their best grade CCD. All anodized aluminum 
construdion. Camera plus Pon & Tilt ore powered by externol 24VAC. Zoom lens 
motors powered by externol 6VDC. Integrated lens controller with camera power 
supply available Size of dome: 14"cliom. Includes mount for drop ceiling. 6X, fl .2. 
system. lid. Qty. 6X .................... $599 

OPTIONAL LENS CONTROL w/ CAMERA PWR ............ $199 

SUPERIOR ELECTRIC, Motion Control, 
Model SS2000 MD7 Translator/Drive with type M091-
FD-81090E. 150 oz. in. HOLD Stepper. A Fantastic 
oportunity for the motion control enthusiast. Removed 
from equipment. in very good condition. 
•Switch selectable current levels 

from 1 to 7 amps. 
•Full short circuit protection. 
•Thermo I protection 
•Switch selectable step resolution. 

from 400 to 20K per rev. 
•Optically isolated inputs. 
•UL recognized. 
•24Vdc to 75Vdc DC input. !user supplied) Manual Included 
SPECIAL Ltd. Qty .... $79 per set. or 2 sets for $149 
BURLE, Video Motion Sensor. Model TC-8210MD. Attach 
to any standard video signal and you've got on electronic 
·watchman· diligently watching 
the entire scene. Or any 
adjustable sized area within the 
scene. Such as a doorway or even o drawer or cabinet. A 
unique security aid. The unit will open or close o contact when it 
senses o change. Use it to turn on o VCR or coll the hounds. 
Auto or manual reset. Very compact. oc powered. Adjustable 
sensitivity. Video through jock. Used. good condition. 

SPECIAL.. ..... $159ea. 

*NEW WEB SITE UNDER CONSTRUCT/ON! 
Look for "secret" specials and unique items. 

WWW.resunltd4u.com 
GET WILD! The WILD model Ml Microscope, 
A tru ly magnificent instrument. Once you use 
o WILD all others pole1 Magnification with 
lOX wide field eyepiece smoothly zooms 
from 6X to 31X. Working distance is 
91mm. With included 0.5 objective the 
working dist. is 156mm. System 
includes base shown as well as 
Panasonic WV-CD50 Block and 
white mini CCD camera. Fiber optic 
ring light also included. Complete 
video microscopy system with one 
of the worlds finest microscopes. 
like new condition. One ovoiloble. 
Other camera options ovoiloble. 
Serious inquiries only please. 
SPECIAL $2295.00 
15VDC@ 1.6Amps!, Switchmode 
power adapter. Toshiba PA2401 E, 
Brand new. Very high quality. regulated 
design. Supplied with 6ft oc cord and 6 foot 
DC cord. Standard tip positive barrel plug for 
DC. Size: 1.8"x2.8"x5.5" 
UL and CSA approved. Con be used with 
Toshiba 2700 series printers as well. 
lndividuoltyboxed. $8.95ea. o r 3 for $24 

SUPER BATTERY Number ONE! 
12V@ 26AH SEALED LEAD ACID 
Hawker Energy, SBS-30. Measures o very 
comped: 9.8"l x 5.8"H x 3.8"W. Unit includes o 
nylon web carrying harness and o removable 
high current ouput connector attached vie top 
mounted screw terminals. Con be used 1n any 
position Perfect for your fish finder. Weight is 
201bs. Removed from new equipment. 
Excellent condition. $39ea. 2 for $69 
SUPER BATTERY Number TWO! 
72V@ 12.5 AH SEALED LEAD ACID 

Each pock consists of six. 2 Volt cells. Excellent 
condition. Perfect for robotics and other high 
drain applications. Size: 6 25"L x 5.75"H x 4.25"D 
Special $12ea., 4 for $39, 10 for $79 

SUPER BATTERY N umber THREE! 
10V @ 2.5 AH SEALED LEAD ACID 
Each pock consists of five. 2 Volt cells. Each 
cell about the size of a std. ·o· battery. They 
ore arrainged as 1X5 cells. Enclosed in an 
ABS outer shell. !removed for photo) Mint 
condition. Perfect for robotics and other high drain applications. Buy several to 
make custom pocks of any roting. Size: 7.5"L x 2.8"H x 1.5"0 
Special $5ea., 5 for $20, 30 for $99 

C-MOUNT, CCD IMAGE INTENSIFIER, 
Now A MINI HAND HELD VIEWER ALSO. 
Our EXCLUSIVE GM-15K, U.S. mode 2nd GEN. 
12 system provides up to 15,000X gain. Add 
true night vision and super IR capability to 
any quality CCD camera. Simply install 
between camera and your C-mount lens' 
Use your GM-15K as o hand held viewer with 
our new eyepiece with battery holder. Makes 
your intensifier twice as useful!. Provides you with one of the smallest viewers 
available' Truly fits in the palm of your hand. 2"d x 3.4"l GM-15K ........ $999 

ULTRA RESOLUTION & SENSITIVITY, 8/W, 112" CCD 
Type GM-600. 425K pixels. 600 lines res. < 0.02LUX 
sensitivity. Access all operating parameters from 
outside the camera! Adjustable shutter speed. gain. 
auto/man. gain. ext. sync. and gamma. 12VDC 
powered. Dual mounts. Sony CCD! Perfect for use 
with the GM15K above. 

GM600 ....... $399ea. GM600 with GM15K ....... $1 299 

STEREO HEADPHONES from KOSS. 
Brand new type HP/l, "wolkman· style. very lightweight. good 
quality. Adjustable metal headband with the usual podded 
earpieces. They sound good and the price is right. Now is the 
time to replace that beat up pair you've been using all summer. 
Standard 1/8" stereo phone plug with extra long 8 112 ft. coble. 
Block color. Special... ........ $3. 95ea. or 5 for $15 

FREE ARGON LASER? 16mW Brilliant Turquoise, 
HEAD & PWR SUPPLY! Our low price is like .. 

NEW LASER DIODE MODULES, operate from 4.5 to 9VDC ! AN/ PVS-2, U.S. made Gen. 1, Starlight scope, 
complete system includes alum. 

""'" transtt case and occy·s. Depot 
11.) refurbished. Excellent condition. 
'f" High gain 30K to SOK MIL spes. 

three stage. cascade intensifier 
with automatic brightness controll. 

paying for the power supply and getting the loser 
FREE' 488nm. TEMoo mode is nearty lOX brighter 
than o 16mW HeNe! This is the loser you always 
wonted. Perfect for that kick butt light show' All ore 
in good. plug and ploy condition. Standard 115VAC 
operation. Integral Ion cooling. We priced the 
whole system less than others charge for the 
power supply alone. Why spend more? limited qty. 
Reg. price over $5000.00 OUR PRICE ..... $899 

SUPER FAST, 11.2, 6x SURVEILLANCE LENS, 
Like New. Computer, 12.5mm to 75mm 
ZOOM optics with standard C-Mount. 
Makes our GM-600 a long range 
stealth-com' Works well with any C
mount camera. A super lens normally 
costing >$350 SPECIAL.. .. $129.00 
WEATHER RESISTANT Camera Enclosure 
Solid. extruded aircraft aluminum. Gloss window. 
Strain reliefs for cables. Size: 3.5"w x 3.7"h x14"L 

NEW, Sale Price .... $49ea. 
Now ava ilable, 
with HEATER .......... $69ea. 

SPECIFICATIONS: 670nm .............•••• $35 
DC Power: 4.5 - 9V, @65mA 
Power out: 4.Smw max. 650nm .••..•....•••••.• $45 
Range: 100-800 Meiers 635nm ...•.•............. $69 
Glass Collimator 
Size· 0.4l"diam.x07"l Shown Actual Size *635F adj. focus ... $79 

The best value for commercial. Subminioture. loser modules. Gloss collimating lens provides 
1.5mRod performance. !divergence comparable to HeNe losers.I Wide input. internal surface 
mount. 4 .5 to 9VDC power supply. Machined brass for excellent thermal characteristics. 

Exclusive "LAB STYLE" LASERS, 650nm and 635nm, Rugged, Dependable. 
One year warranty. Adjustable X and Y beam 
position. Aircraft aluminum housing. Internal battery and 
on-off switch included. Makes a super pointer .. 75d x 
2.75"L SALE ..... 650nm $69, 635nm $99 

PIEZO ELECTRIC TRA NSLATO R, from Physik lnstrumente. 
Moc/el, P267 ~;A; ~ . ·----..,.-......,,.._...,,, 

like New. The ultimate in precision 
motion control. Includes two ~ .. ! 
P178.37, 1/2" diameter PZT ~"" -.. -,) . 

• • 0 

mounts. Each providing up to 40 • • 'I • microns of ultra prcise movement. .. • • ~ · .:.. ,·~,:::·~) ~ ,_ 
0 

.- • 

Motion con be controlled from the __ ...,. ..... .1o.1,__~__:'--.!.._..:___:::_~-~:.._~.-1-1 1 

front panel or via on external control voltage. Rock mountable. SPECIAL .... $7 49 

VIDEO CABLE, 1001t., RG-6, low loss, 75 ohm. Belden 9114. terminated with BNC Plug 
on both ends. Perfed security installations. SPECIAL $15ea. or 2 for 24.95 

Super. 95mm. 4 pwr. 11.2 "CAT" lens. 10.7 FOV. Operates 
up to 40 hours on 4 AA batteries. 17.5"L x 3.5"D. 7.7" at center with 
Elcon mount with windoge & elev. adj .. Sighting reticle. 

Special Price ............ $695ea. 
ASTRO-CAM, TE COOLED CCD CAMERA HEAD! 
Model TE3N/ A with KODAK KAF 0400-Cl 
CCD. Monufodured in 1994 these 
cameras were over bought by o large 
analytical instrument company. They ore 
in like new condition. We hove no data at 
press time except for the KODAK 768 x 512 
CCD specs. Wavelength sensitivity is from 
400 to 1080nm. Less than 1.5% non 
linearity. Fon cooled Peltier device. 
Bayonet lens mount for 35mm objective . 
liens not included! These heads ore used 
in the Capello and Antares systems. With 
readout rotes of 500kHz to 8 MHz. l2-
14bit dynamic range, No image retention log or distortion. high 
tolerance lo overexposure. Size: 4" sq. x 6" Long. Any info would be 
appreciated. ltd Qty. Special ............. $499ea. 

NOTE MEW ADDRESS: 300 BEDFORD STREET, MANCHESTER, NH 03101 
Vt$,;\, MC1 AMEX, DISCOVER, COD. ORDER: 800-870-4070 TECH. 603-668-2499 ORDER FAX: 603-644-7825 E-MAIL unltd4u@tiac.net 
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JUJU! Disk
liksingl 

by Alan Johnson 

Your floppy disk has 
crashed, and it has vital 
data! You've tried every
thing, every utility, every 
read-routine, but no-go. 

the surface. These two things can occur 
together, unfortunately. The good news is 
that, of the two, only the scoring from an 
abrasive is permanent damage. 

If your disk goes down from grease, 
oil, dust, or some soap-soluble stuff, you 

shell; it is rnade of one piece; folded along 
the foiward edge. The hard-cased 3-1/2" 
disks require a bit more effort and delica
cy. Remember, the casing will be needed 
tb hold the disk after it is re-assembled. 

A word here about choices of pock
et knives. As disks store data with mag

. ~ ... netic impulses, it is safest to make sure 
%"X;your knife is NOT magnetized! A few 
,;>' years ago, it was possible to buy bronze 

pocket knives imported from Thailand. If 
you can find one of these, it is the ideal 
tool. 

Bronze gets as sharp as steel, even if 
it does not retain the edge as long as 
steel; if it seems a bit soft, lightly ham
mering the edge will, unlike steel, work
harden the metal. If you cannot find 
bronze, just make sure your swiss army 
knife will not pick up paper clips before 
you begin surgery! .••..•• 

On a 3" 1/2" disk, there are four 
plastic press-rivets that do the main work 
of holding the halves of the easing togeth
er. There is also usually a gllle holding the 
edges of the casing together. The rivets 
are at the four comers, and the two 
towards the forward edge are usually vis-

same for the back edge of the disk. Now 
the only thing holding it together is the 
rivets. 

The knife-point is inserted between 
the halves, as close to the rivets as possi
ble, without touching the actual disk sur
face, and then. worked, to part the rivets . 
This must be done delicately, because, as 
noted before, fl}e halves of the casing will 
be -needed to hold the disk for re-assem· 
bly. Be patient and careful; it is easy .to 
warp the plastic. 

Start wiih. the rivets toward the back 
edge. Use different angles to pry the rivet 
from two sides. The rivet nearest the 

. write-protect notch often seems - the 
toughest; it might be re-inforced, as the 
notch makes this corner structurally 
weaker. If, :somehow, you blow it at this 
stage and warp the case, remember it is 
possible to disassemble a perfectly good 
blank disk, just to get a usable casing. It 
all depends on the importance of your 
lost data! 

Once the rivets are parted, the slid
ing cover is next. Tum the disk bottom 
side up. On the bottom side of the slide 
are two pressed-in parts that run in 

Last Chance for Lost Data 
The floppy disk - that magic thing 

which holds invisible writing - has 
failed, and at the worst possible time; just 
when you were starting to trust it! 

Before you throw the disk in the 
trash and join the foreign legion, there is 
one last chance. DON'T throw it in the 
trash! Not yet. Try JuJu! disk fiksing. 

Like all magic that might actually 
work, it's not really magic at alt:It simply 
involves disassembling the disk, washing 
the surface and re-assembling. Hopefully, 
you will get at least one last read off the 
cleaned surface. Of course, there is no 
guarantee this will work, but if you are 
desperate, it is well worth one last try. 

Floppies usually fail for two main 
reasons. One is an accumulation of 
grease and dust on the surface. The other 
is some kind of microscopic grit or abra
sive getting inside the cash}g and scoring 

figure 1 

;}c_,;_· 
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may recover a fully usable surface! The 
magnetic patterns of your data are still 
present, even though the head can't 
detect them because of stuff adhering to 
the surface! Only abrasion, or destruction 
of the magnetic emulsion is death to a 
disk's surface. 

Before beginning, it is useful to 
define the edges and surfaces of a disk 
See Figure~. The edge inserted foremost 
into the dove is the front (or forward) 
ec:tge, the opposite is the back edge. The 
uppermost side is the top, and the lower 
- with the hole for the hub - is the bot
tom. 

The first step is to disassemble the 
disk casing. On 5-1/4" disks, this is easy; 
just break the little heat-stamped seals on 
the bottom surface by lifting them up 
with a small pocket knife. The entire soft 
casing will simply open up like a clam 
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ible from the outside. There will be two 
indentations on the bottom side. 

First, the edge adhesive is parted, 
and then the knife-point is worked 
between the halves, and the . rivets are 
pried apart. 

To part the edge, insert the tip of the 
blade between the halves, and run it 
along the seam. This is usually easiest on 
the side edges of the disk. The back cor
ner, the one which does NOT have the 
write-protect notch is usually the easiest 
to start with, but some disks part easier in 
the center of the side seam. Do not worry 
about the metal slide for the read/write 
window; it com.es off last. 

Hold the disk as in Figure 2, and use 
your thumb as a fulcrum, rotating the 
blade to part a single small section at a 
time. Flip the disk over to get the other 
edge. Once the sides are parted, do the 

figure 2 

grooves in the cover. These are what hold 
on the slide. 

The point of the knife is pushed 
under the slide, and used to lever the run
ners out of the grooves, and the slide is 
forced off. The small spring which retains 
the slide in a closed position may fly out 
at this point, or simply be shaken out of 
the slide. Save the spring; it can be put 
back in during re-assembly, if desired. 

The slide may be sprung apart a bit 
in this removal procedure, so you may 
want to bend it back together a bit, if 
complete re-assembly of the disk is 
desired (disks can be read from just fine 
without the slide on). 

One half of the case should just lift 
off, revealing the disk! 

You should avoid touching the disk 
directly; hold it by the hub and maybe the 
edges, if you have to. Most people can 
"span" a 371/2", pinching the hub 
between the thumb on one side, and the 
forefinger on the other; 5-1/4" disks can 
simply be lifted out once the casing is 
parted. They can be held by putting the 
thumb and forefinger together, to make a 
"point" out of both fingertips, which 
rests in the center hole. 

NOVI for the fun part - the actual 
washing of the surface. 

Hold the disk by the center in the 
appropriate method described ·•.: above, 
and wet the .surface under a medium flow 
of tap ~· Apply soap to your fingers 
and gently ntb the.~ of the disk. It's 
that simple! Use ~ ordinary soap, like 
Ivory or Lux; fancy stuff is not necessary. 

Avoid powdered soap or powden!d 
detetgent, as S9JJ)etirnes abrasives are 
added. Obviously, lava~pumice, ~ 
duty, hand-cleaner type soaps would 
defeat the potpose of restoring the disk 
surface! 

An al te method, for the 
extremely .·.... Us, would be to prepare a 
"bath" of distilled water and soap iQ a 
tray, and actUally soak the disk. Distilled 
water should minimize any potential dam-



ag~ to the surface. Devise some method be placed on a no!$h in the slide, w~ich 
,oFsupporting the disk in the center, so is visible on the "f&ld" (front) edge of the 
any grit which Sinks to the bottom will be slide; the inside of the bend. 
av/Jay from the disk surfaci;., The disk will < / , Once this teg is\piught on the notch,.c,''t 
ha'ile to be pushed belowthe surface ten• the slide simply snaps onto the casing, · 
sion, and a 5-114", lacki~ a metal hub, aud re-assembly is done! Catching the les';1 
may have to be weighted·;under. So far, in tbe notch might take· a try or two, .. butt1; 
simple tap. water has been adequate, but when done, the slide springs over the } 
if if ·should faii it is possible to try again read-write window $o00 CJSfneW, 
with a distilled-water soak bath. 1. ;·puce the di&k is ''r.e.::as$ernbled, it is 

To ririse the disk, simply hold each tin\¢ ''.for the moment of\ truth: rnE 
surface under the tap, turning thc:t.disk to ~i:>,!,One-way to do thisifs to set up a 
wash ~ the s6ap. All® ~t~k to ~ stiotdlreetory on your hata drive <saY 
air-dry on a clean paper toW~·~ The named: "recover») and use the >tcopy 
cheap vari~ty of .. ~owel is suffict~t; the command: "xcopy a:*.* ree<:>yer/~,;,: This , 
expensive ·ppes us~ly just pack ii1 iaxtra should get .all the stuff 9n;itfitr' fJ0ppy, 
loose paper fibers which tend to co.me off however. th'e problem with this iS that 
((lot good for ~or disk!). xcopy t to stop th'l. mo~t it 
. . Do n9t rub t~ disk surface diY' with encoum le which it cannot ~. 

a paper towel! Paper is actually ~· a · . .A pos · · ly more reliable, lf t~, 
siVe on a near-~ .. scale! / :.:. · method is to · use the old "copy 
ing is best, even tf\~ugh y9µ ttave:.fci mand: "copy a;" " recover." T '· 
When the "up" s@e looks dry you can~: prompt for "abort, retry, ignore or 

· · disk ovet · J;l .. . .. -:' it ~ounters .. a ' . p[5?blem. 
o pfuk the dtsR·tip, ii is advisable to:i gotten success ts usllig the 
one finger on the. hub, or ttie•I , optiOn. This wa5 . "'xcopy~ had faiJed 

thl,1tnb and forefinger int9the hub of a 5.., · i~~i·drqWbatk to @ng copy instead of.1~· 
llll'\ and then slkle fue".''opposite hand:lf xoopg, is that each ·su\>-<iirectory will have ·i: 
under the paper towel, to ,pick the whole '.' to be copied indMdually; no "/s" suO.: .~ 
thing up, and flip, it al . to· hold the ry switch with tfw. "copy" ~'~ 
disk whi~tternovb;lg ~· .· .. ... '. . i ~- The .· _ . , <f v. ""'~~ 
idea is ~.avoid toUching die surface. · -~~ far; this re~ti. . le pfOcess .-

WhJle waiting for the <liSk to dry, it is · .· r1$f f9r l'J,1~;.~jp .. /. simple tap 
p()ssible 'In take a clean paper towel and ·thotigh'J did nave to use the "retry" 
lightly brush the soft, white,~ inner option once, with "copy/ '~ mentioned 
padding of the casing in whic disk . abov~1Jf this fails, there is ~U one more 
spins, just to pick up any, ' '()r last .possibility! I originallyHielieved that 
grease. alcohol dissolved the . mag~ ernulslon 
. Once 'they4iS;~\~ dry, it may,/: ~- on diSk surff.i~s, th,e way t~y .~ ,, . <;>n 

sible to ~·surface abrasions by catching audio tape;0?,but upon ex . .. . .. . ·ri l 
the reflection off the surface. It is almost found that ~ropyl rubbing'alconol does 
nonnal to see sorpe concentric arcs,1 due0• not .leave a'.£~~idµe .S>n a paper towel.used 
to the spinning, but any radial or ·semi.o ' to swab the alcoh.Ohoaked surfac~of a 
radial lines are U.Sually scratches. disk! '"" 
are deceptive; s~i,ne,,!in;les app$1ctent Remember: •paper is .. usuaUV~pnlyJ~ 
large ones have little effect, and the dis dangerous to the surface If rubbe&,:bn: it 
will be usable, aUd other times small dry. If you wish to 1!Y alcohol on the. disk 
~.~sic>ns will cause a cleaned disk to fail (1 recommend · and Water first!) Q~ 
aftii!t only one or two reads. Perhaps the tips or cotton · e the better choice 
d£tpth of the scratch is #1e critical fac- (l,"et.:.paper towel$ 3~t last, a use for that ,, 
tor1?}. ~" ' ~-~iri thf:l top of{faspirin bottles}, The ~t 

After drying, the casij1g must be ~>time 1 used rubbing alcohol, the '~ 
assembled. For 5-1/4" ~\<s, it is sim· results were negative, but the surface of j 
plest to rut -cway the fokl:'.Over ·flaps, so the disk was scored ~ I had already recov~"'·' 
the disk just lays between the two balves, eted the data with siinple s and water, · 
which ar~ .,?till joined along the forward and the disk then .erash ickly after; 
(inward-facing) edge. Re-assembly of a 5- the ·~9'bC>lwas an exf)e · . I have not 
1/4" is tnat simple. Taping tfie' open <lai-e(f'."fotr:Yacetone (yet). 
edges is actually optional! A 5-1' " will !;1.f the . surface of the; disk is not 
actually function "loose.'' · ·· 1

· scored, ·'and· simply malfunctioned due to 
For a 3-1/2n, the wpte-pl' .. ·.. but- grease and .dust, you may find that you 

ton can ~. Blacec! .. ~etween the ~ of have rec not just th~.;; .... t a 
~ casingncindcati actually still-Wbrk as fully l.ISabl k.1 have sevfai' · 
intended, 'Oi:lce the disk is re-assembled. still Up a · ng. The first dis 
T~ onJ9 fit one2way, with the :Iutt;tP\.. these tee . ~,was a S.-1/4 
side towards theoottornSW'face. '· c · would Mt ' kuse ''track · 

To re-asseml>le the halves~ · bad. l simply rinSed it in tap watift, (no 
scotch tape on . ~ ?!. soap!), and tt ~tted with o -
~lacing the re,ad'firite ~aver ' bad sectors,-As 'of' this writing, "· 
fitSt insert the $J>tiQg into~~. T .. , functional, 

in ~· up~.:ieft corrtE!r of~ 
' ~Jrorti ~top} and 1s m> 

nn of a "V," the open part of the_", 
U ;$E::iadng the front ~~f 1M-di$k, I ti! 
·-~'To assemble, insert~ Jeg of the."£ 
uv~ into the comer of •. -. casin$. and, ' 
lea,yethe ·~ ~ng ,, is P.OSSible.:: 
tcltompr.?~ the '·sprm . . to squeeze 
the sides 'ijf the casing together to hold it 

. w·~- ~~t~sed P?,Sltion, . The leg of the 
· "V" which'is sticking out of the case must 

Digital Storage 

Oscilloscopes 
From $189? 

ATC modules connect to your PC printer port and 

transform it into a full-function DSO, spectrum analyzer, 

logger, & DV~. Units DC to 25MHz 
lfi~~~;-i Captured 

-~ 
- Spectrum 

Waveforms 
Pico Tech 
ADC-200 in 
Windows 

0-Scopell 
in DOS 

ATC proudly announces the addition of Pico 

Technology Ltd. products to our product line. 

Pico is based in Britain and offers a variety of 

data logging and virtual instrument modules. ODE •-........ --. ... 
0-Scope Ip (ST SOKHz) .............. $189 

80
0-

98
0-

9806 
0-Scope II (OT SOOKHz) ••••••••••••• $349 All. T hn I C . 
ADC-100 (DT 12blt 50KHz) •••••••• $449 

ADC-200/20 (DT 10MHz) ..... CALL 
ADC-200/50 (DT 25MHz) ... .. 
L<>sgC1111·22 ob. (8-16 bit) &om $99 

Shlppln& UPS $7.50 11'1141, $11.51 (2 tlay) 

DETECTS: 

•All Phone Taps 
•All Body Wires 
• All Transmitters 

DISRUPTS: 

JSon ec o ogy orporatton 
8343 Carvel, Hou1ton, TX 77036 

Fax: 713-777-4746 Technical: 713-777~401 

BBS: 713-777-47'3 email: atc@acc-omm.net 

http://www.atcweb.com 

VERT OR + VIDEO LAMP 
• 380 (H) TV Lines ~ · 

Ail TRANSMITTERS & 8oOY WIRES WITTI ITS BUILT-IN 

WHITE NOISE SIGNAL BREAKER $379.95 

• 2 Lux Sensitivity 
• Undetectable Lens 
VL-300 •• .$595 

LOR IRELESS 
SURVEILLANCE SYSTEM 
FEATURES: 
•,fCC Approved 2.4GHz Transmitter I Receiver 
. • Radi<J wl Built-In Color Camera I Transmitter 

· • 380 (H) TVL Resolution • Super Low 2 Lux 
• 4-Channel Receiver• 300' Transmission 
Note: Cassette Player Non-Functioning $895 

All 300 Senes Color Cameras Feature Supenor Resolution - Over 380(H) TV Lmes 
Super Low 2 Lux Sens1t1v1ty. 3 7mm Wide-Angle Lens Bwlt-ln Back/1ght Compensation 

Items May Be Purchased by Credit Card. Certified Check. Money Order or C.O,D. 

fo~nflPa~~ AMERICAN INNOVATIONS, INC. Dealers& 
Catalog 119 ROCKLAND CENTER - SUITE 315 • NANUET, NY 10954 Distributors 

(FREE w/ Purchase} Voice: (914) 735-6127 • FAx: (914) 735-3560 Welcome 
HTTP://WWW.SPYSITE.COM • E·MA1L: AMERICAN@SPYSITE.COM 
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ALABAMA 
Little Professor Book Center 
2717 S. 18th St. 
Birmingham 35209 
RT Systems Amateur Radio 
Supply 
8207 Stephanie Dr. 
Huntsville 35802 

ARIZONA 
Batteries, Batteries 
3415 W. Glendale Ave. #4 
Phoenix 85051 

1829 E. Southern Ave. 
Tempe85282 

6245 E. Bell Rd. 
Scottsdale 85254 
Elliott Electronic Supply 
1251 S. Tyndall Ave. 
Tucson 85713 
Tower Records 
3 E. 9th St. 
Tempe 85281 

CALIFORNIA 
Abletronics 
9155 Archibald Ave. Unit E 
Cucamonga 91730 
Advanced Computer 
Products, Inc. 
1310 "B" E. Edinger Ave. 
Sonta Ana 92705 
All Electronics 
905 S. Vermont Ave. 
Los Angeles 90006 

14928 Oxnard St. 
Van Nuys914ll 
Allen's To Go 
13461Hwy.88 
Lockeford 95237 
Alltronics 
2300-D Zonker Rd. 
San Jose 95131 
Black Feather Electronics 
645Temple17 
Long Beach 90814 
Brand Newsstand 
234-1/2 N. Brand Blvd. 
Glendale 91203 
Centerfold International 
716 N. Fairfax Ave. 
Los Angeles 90048 
Computing Technology 
251 Balsam St. 
Ridgecrest 93555 
Del Amo Books & News 
3758 Sepulveda Blvd. 
Torrance 90505 
Dlgicity .Net 
4549 Quail Lakes Dr. 
Stockton 95207 
Ford Electronics 
8431 Commonwealth Ave. 
Buena Park 90621 
Harding Way News 
113 W. Harding Way 
Stockton 95204 
HdB Electronics 
2860 Spring St. 
Redwood City 94063 
Hi-Fi Doctor 
1814 E. Ball Rd. 
Anaheim 92805 
HSC Electronic Supply 
4837 Amber ln. 
Sacramento 95841 

3500 Ryder St. 
Santa Ciara 95051 

5681 Redwood Dr. 
Rohnert Park 94928 
JK Electronics 
6395 Westminster Ave. 
Westminster 92683 
Laurel Park News 
4346 Laurel Canyon Blvd. 
Studio City 91604 

DEAL= ER 
DIREC~OR¥ 

The dealers listed below carry the latest issue of Nuts & Volts, for your convenience. 

Lion Electronic Labs CANADA ILLINOIS Radio World Lehman Scientific 
4948 E. Townsend Ave. Com-West Radio City Newsstand 1656 Nevada Hwy. '2997-F Cape Horn Rd. 
Fresno 93727 Systems Ltd. 4018 N. Cicero Boulder City 89005 Red Lion 17356 
Op Amp Technical Books 48 E. 69th Ave. Chicago 60641 Tower Records/Video Penn Electronics 
1033 N. Sycamore Ave. Vancouver. BC V5X 4K6 Pick's Electronics 4580 W. Sohara Ave. 2310 A Walnut St. 
Los Angeles 90038 Lectron Enterprise Lewis Park Mall ~~~Video Harrisburg 17103 
Pace Electronics 120-11 Ave. N Carbondale 62901 6450 S. Virginia Surplus Al 369 Hampshire Rd. Creston. BC VOB lGO Tower Records/Video/Books Reno 89511 RR l Box 337 Thousand Oaks 91361 Muir Communications Ltd. 383 W. Army Trail Rd. NEW JERSEY Hunlock Creek 18621 Panorama Electronics 3214 Douglas St. Bloomingdale 60108 
8737 Van Nuys Blvd. JR Tech Systems Tower Books 
Panorama City 91402 

Victoria, BC V8Z 3K6 2301 N. Clark St. #200 1309 Hwy. 71 425 South St. 
Porter Ranch News Stand COLOMBIA Chicago 60614 Belmar 07719 Philadelphia 19147 
18473 Devonshire St. Roboti-K 1209 E. Golf Rd. NEW YORK Tower Records 
Northridge 91325 Carrera 38 No. 10-«l. Schaumburg 60173 

All Phase Video 340 W. Dekalb Pike 
Quantum Enterprises Local 258. Bogota KANSAS Security, Inc. King of Prussia 19406 1566 Simpson Way 
Escondido 92029 COLORADO Uoyd's Radio & 70Cain Dr. SOUTH CAROLINA 
Sandy's Electronics Fistell's Micro Electronics Electronic, Inc. Brentwood 11717 

555 Electronics 
Supply, Inc. 7023 E. Colfax Ave. 220 W. Harry St. Ham Central 

5646 Farrow Rd. 
20655 Soledad Cyn. Rd. #15 Denver 80220 Wichita 67213 3 Neptune Rd. 

Columbia 29203 Sonta Clarita 91351 International Tesla Society LOUISIANA Poughkeepsie 12601 
Sav-On Electronics 2220 E. Bijou St. Lakeside News Hirsch Sales Corporation TENNESSEE 
13225 Harbor Blvd. Colorado Springs 80909 3323 Severn Ave. 

219 California Dr. Tower Books 
Garden Grove 92643 TH Electronics Metairie 70002 

Williamsville 14221 204 W. End Ave. 
Survival Books & Equipment 216 Commerce Dr .. Unit 2 Hi-Tech Repair, Inc. Nashville 37203 
11106 Magnolia Blvd. Fort Collins 80524 Tower Records 270 Neelytown Rd. 
North Hollywood 9160 l Tower Records/Video 408 N. Peter St. Montgomery 12549 TEXAS 
The Radio Place 2500 E. lst Ave. New Orleans 70130 Tower Records/Video Electronic Parts Outlet 
5675-A Power Inn Rd. Denver 80206 MARYLAND 105 Old Country Rd. 3753-B Fondren Rd. 
Sacramento 95824 Western Test Systems C.S.A. Paging Carie Place 11514 Houston 77063 
Tower Books 530 Compton #C 3205 Old North Point Rd. 350-370 Route 110 Tanner Electronics 
211 Main St. Broomfield 80020 Dundalk 21222 Huntington 11746 1301 W. Beltline #105 Chico95928 

CONNECTICUT Silicon Valley Electronics 1961 Broadway Carrollton 75006 
7840 Macy Plaza Dr. 

Archway News 2014-A Industrial Dr. New York 10023 The Communication Source Citrus Heights 95610 
64 Bank St. Annapolis 21401 383 Lafayette St. 2713 Galleria Dr. 

1280 E. Willow Pass Rd. 
New Milford 06776 Tower Records/Video New York 1LOJ3 Arlington 76011 

Concord 94520 
Derric Electronics 2566 Solomons island Rd. OHIO Tower Records 

630 San Antonio Rd. 1660 Whitney Ave. 
Annapolis 21401 

Compustuff 2403 Guadalupe 
Mountain View 94040 Hamden 06517 1601 Rockville Pike #210 

2751 Medina Rd. Austin 78705 
1600 Broadway Electronic Service Products Rockville 20852 Medina 44258 UTAH Sacramento 95818 437 Washington Ave. MASSACHUSETTS Digital One 
5950 Florin Rd. North Haven 06473 Tower Records #172 7603 Mentor Ave. 

Omega Electronics 
Socramento 95823 DISTRICT OF 360 Newbury St. Mentor 44060 1500 N. 150 W. 

2538 Watt Ave. Boston 02115 Footsteps 
Provo84604 

Socramento 95812 COLUMBIA 
4925 Jackman Rd. Store #58 VIRGINIA 

2727 El Camino Real Tower Records MICHIGAN 
Toledo 43613 Electronic Equipment Bank 

Son Mateo 94403 2000 Pennsylvania Ave. Family Electronics 
Hosfelt Electronics, Inc. 323 Mill St. NE 

Tower Magazines/News 
Washington 20006 111 E. Superior St. 

2700 Sunset Blvd. Vienna 22180 FLORIDA Alma48801 
Steubenville 43952 811 Wales Dr. Satellite Headquarters 

Folsom 95630 Alfa Electronic Supply Little Professors Book Center Keyways, Inc. 
1502 S. St. Rd. #7 

22174 Michigan Ave. 
611 S. Main St. 

7920 Timberlake Rd. 
2605 Del Monte St. 

Hollywood 33023 
Dearborn 48124 Miamisburg 45342 

Lynchburg 24502 
West Socramento 95691 MW Electronics Tower Records/Video/Books 
Tower Records/Video Clarks Out of Town News 229 E. Michigan Ave. Leo's Book Shop 

6200 Little River Tpk. 303 S. Andrews Ave. 330 N. Superior St: 220 N. Beach Blvd. Paw Paw 49079 Alexandria 22312 
Anaheim 92801 Fort Lauderdale 33301 Purchase Radio Supply, Inc. 

Toledo 43604 

2520Durant Mike's Electronic 327 E. Hoover Ave. Magazines & More 4110 W. Ox Rd. #12124 

Berkeley 94704 Distributing Co. Ann Arbor 48104 26880 Brookpark Rd. Ext. Fairfax 22033 
1001NW52nd St. Tower Records North.Olmsted 44070 1601 Willow Lawn Dr. 212FSt. 
Fort Lauderdale 33309 Powermaxx, Inc. Davis95616 1214 S. University Ave. Richmond 23230 
Skycraft Parts & Surplus, Inc. 1587 U.S. Route 68 N. 

5703 Christie Ave. Ann Aribor 48104 
Xenia45385 

8389 E. Leesburg Pike 
2245 W. Fairbanks Vienna 22182 Emeryville 94608 
Winter Park 32789 MINNESOTA OREGON 5611 Blackstone Sunny's At Sunset, Inc. Radio City, Inc. 

News & Smokes 
WASHINGTON 

Fresno 93710 8260 Sunset Strip 2633 County Road l 
2295 W. Main St. A-B-C Communications, Inc. 

2052 Redwood Hwy. Sunrise 33322 Mounds View 55112 Medford 97501 1754115thAve.NE 
Greenbrae 94904 GEORGIA MISSOURI News a: Smokes 18 Seattle 98155 
6310 E. Pacific Coast Hwy. 

Tower Records Accurate Instruments 259-C Barnett Rd. Cody Books Ud. 
Long Beach 90803 

3400 Around Lenox Dr. 11201 E. 24 Hwy. Medford 97501 1122 Fir Ave. 
2280 Market St. Atlanta 30326 Independence 64054 Norvac Electronics Blaine 98230 
San Francisco 94114 

HAWAII Bob's Electronics 7940 SW Nimbus Ave. Bldg. 8 Supertronlx 
3205 20th Ave. 123 S. Main St. Beaverton 97005 18650 68th Ave. S. 
San Francisco 94132 SolarWorksl Piedmont 63957 960Conger Kent98032 
2525 Jones St. 

525 Lotus Blossom Ln. Electronics Exchange Eugene 97402 Tower Books 
San Francisco 94133 

Ocean V'tew 96737 8644 St. Charles Rock Rd. 1545 N. Commercial NE 10635 NE 8th St. 
871 Blossom Hill Rd. 

Tower Records St.Louis63114 Saiem97303 Bellevue 98004 4211 Waiatoe Ave. Stewart & Associates Powell's Technical Bookstore San Jose 95123 Honolulu 96816 204 Sonderen St. 33NWPark 
20 Mercer St. 

14570 Ventura Blvd. Seattle 98109 
Sherman Oaks 91403 

611 Keeaumoku O'Fallon 63366 Portland 97'1.fR 
Honolulu 96814 NEVADA Tower Books WISCOllSIN 

1205 W. Covina Pkwy. 
IDAHO Amatew Electronic Supply 1307 NE Ul2nd Ave. Amateur Electronic West Covina 91790 

Valencia Newsstand HI-Tech Surplia 1072 N. Rancho Dr. Portland 97220 Supply, Inc. 

23164 W. Valencia Blvd. 605 E. 44th St. Las Vegas 89106 PENNSYLVAlllA 5710 W. Good Hope Rd. 
Valencia 91355 Boise 83714 Less Buster's Electronics Business a Computer Milwaukee 53223 

Video Electronics The ewrent Source 2930 N. Las Vegas Blvd. Bookstores News a Hobby Center 
3829 Unlveislty Ave. 5159 Glenwood VSTG-22 213 N. Easton Rd. 4758 Packard Ave. 
San Diego 92105 Boise 83714 North Las Vegas 89030 Willow Grove 19090 Cudahy 53110 
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Act now to get these 
great club bene'fits: 

0112738 $47.95 

036432)( $29.95 

0376115 $39.95 

0487375 $24.95 

0535469 $29.95 

~i~ '$GA 

Understanding 
Electricity and 
ElectronlCS 

0582165 $19.95 

0305285 $39.95 

0215286 $19.95 

0317917 $60.00 

9120989 $69.95 
Counts as 2 

•

="" 

I 
I 
I 
I 

~ ' 

1577564 $24.95 

Security Systems 
T\.'\iuU\:i.in 

._.,.AJK..A~ 
\Ir.-> \i:U.U!j; 
l'<Nllt" 

•, 

0717753 $19.95 

0156786 $24.95 

0497060 $29.95 
Hardcover 

5869349 $44.00 
Counts as2 

0044392 $14.95 

0057311 $44.95 
Hardcover 

8821428 $29.95 

1550178 $22.95 

1574875 $19.95 

1573119 $19.95 

0116113 $40.00 

··-
/
E LASfR 
A PRINTfR . 
S MAIN.f 

c~ 
0359768 $19.95 

5871890 $12.99 

0699208 $65.50 

0052387 $28.95 
Hardcover 

0157626 $24.95 

0242054 $24.95 

157154X $21.95 

882138X $32.95 

0305226 $34.95 

0765359 $34.95 
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ELECTRONIC TEST EQUIPMENT 
BOUGHT & -SOLD 

Ailtech 360011, Frequency Syn . . 01·2GHz • •. •. .•.... $1,000 HP 86601A, RF Plug~n. 110MHz •..•••••.•••.•.••.• $250 
Argosystems AS210, F!8quency Calibration System ..• $2,000 HP 8683A, Signal Gen. 2.3-6.SGHz, Opt 1, 2 . .. .••. .. $1,500 
Balco 911A. Frequency Response Analyzer (unused) .. . . $400 HP 8821A, Medium Gain Bank Amp . .. ..•.••.••••..• $150 
Ball Efratorn PC-10, Rubidium Standard ... ........ .. . $800 HP 8901A, Modulation Analyzer .. ...... .. ..... . •.. $4,000 
Ballan1ine 1627A, Scope Calib., with.lace. heads · · · • · · • $1,000 HP 8903A, Audio Analyzer •••.. . •.....•••... . ...• $2,700 
Bird 4381, RF Power Analyst, Opt832 · · · • · · · · · · · · · · · $300 Huntron HTR-1005-1S, Tracker ComponentTester . ...•. $250 
Boonton 4200. Power Meter, w/Detector, 100KHz-18GHz • $600 Keittlley 192, Programmable DMM, 6.5 Digits, HPIB . . . • • $600 
Boonton 42BD. Mocrowattmeter .2MHz·7GHz .•••.•.• . . $300 v.,.., 261 p·i Amp Sou (unused) $300 
Boonton 518-M, a Standard •...•.••.•••.•. . • .. .•• $250 ~··8Y ' I 

0 . rce .... . .• . ...... 
Boonton 82AO, Modulation Meter .•.. • •••• •• ••• .• ... $650 Keithley 614, Electrorneter .••• •. .•.. . . . ..... . ••... $700 

Boonton 92A, RF Millivoltmeter wlProbe ..••..•.•..... $300 Kepco ATE·100-1M, Power Supply, <HOOV, <H amp (new) $200 

Brue1 & Kjaer 1612, Bandpass Filter . •••.•.•••• ... ..• $250 Krohn-Hite 3202, Filter, LP, HP, BP, 20Hz-2MHz, Unused . $350 
Cuslvnan CE248, Frequency Selective Voltmeter •••.• • • $800 Leeds & Nor1h 1091, Capacitor Decade, .001uF-1uF •..• $150 
Datron 1062, Digital Multimeter .•.•• . .. . .•.•.•..•.•. $500 Marconi 2955, Radio Comm. Test Set, OCXO .. ••..•. $3,500 
DOC SR-400, Syncro Resolver Simulator ...•. . ..•.. • . $400 Marconi TF2300A, Modulation Meter .•••.••.•..•.... $250 
DR Thiedig MILLl·T02, Otvmleter, North All 540/10, Resolver Synchro Bridge .. . • .. ..•. . . $600 

1 Milliohm-2 TelTllOhms •. .. ... • •• ... . .. • • •• . ...• $400 PMI 10188, Peak Power Meter • • •• • • • ••...••..•• • •• $350 
Eaton 380K11, Synlllesizer, 1-2000MHz PMI 1038, Network Arrfz., 1MHz-26.5GHz, w/detectors .. $600 

Opt.01 , 03, 183 . •• .. .•. . ..•..••••••• . .•.•... $2,500 Polarad 1105 E-L, Sig.Gen., 1020A Mod., .8-2.4GHz .•.. $300 

EIP 371, Source Locking Microwave Counter, .18GHz •. $1,500 Polarad 1207, Signal Souroe 3.8-82GHz .• .• .•.. . . .. . $200 
Fluke 33308, DC Voltage, Current Calibrator . . ... • .. . . • $400 Polarad SPNH, Generator 20Hz 20KHz .. .. . . • . •.. . . . $450 
Fluke 335A, DC Voltage Standard, 0-1100VDC · • • • · • • • • $600 RacaJ Dana 1515, Delay Pulse Generator .• . •.•..•••.. $500 

Fluke 51 SA, Portallle Calibrator • • • · · · • • • · • • • · • · • • • $l ,OOO Racal Dana 1992 Frequency Counter High Stab. HPIB . $500 
Fluke 5200A, Prcqammable AC Voltage Standard HPIB $1,200 ' . ' ' 
Fluke 6080A/AN Frequency Gen., .5-l024MHz .••. . . . $5,000 Racal Dana 9082P, Signal Gen. 1.5-520MHz AM, FM • . •. $800 

Fluke 8840A.'AF. Digital Multimeter •..• ... .. .. ...• • • . $400 Racal Dana 9303, True RMS RF Level Meter .. . •.. . ... $650 
Fluke 8921A/03. True RMS Voltmeter . .•..••••.•.. . .. $450 Racal Dana 9515, Universal Counter, HPIB, Opt. 41 ....• $200 

Fluke 9010A, Micro-System Troubleshooter Opt. 001 ••... $450 Sanders 5440C, Noise Figure Mir., 10KHz-40GHz ...... $650 

Fluke ASS, Thermal Converter . ••.••• . .•. . ..•... . . . $200 Sencore TF30, Super Cricket Transistor Tester .... .. .•. $200 
General Microwave 478A, Peak Power Meter . . ... . . . . $1.000 Tek 11302, Scope, SOOMHz w/(2) 11A71 Plug-ins .. •• • $1 ,000 
General Radio 1422.CB, Standard Cap. . . .... .. ..... . $300 Tek 1502/04. TOR with Chart Recorder ........ . .. . . $1,200 
General Radio 14820, Standard Inductor, 2 Henry .. •• . • $100 Tek 1503/04, TOR, Option 03, 04 •. •.••...• .. .••••• $1,200 
General Radio 1531 , Strobetac .... • . ..• . . .... . • . . .. $200 Tek 178, Linear IC Test Fixture, For577 •..•.•...... . . $300 

General Radio 1538-P4, High lntensi1y Flash Cepacitor ••. $100 Tek 2246, Scope, 100MHz, 4 Ch. Cursoni .. ... . ... •. $1,400 
General Radio 1650A, Impedance Bridge •• •.• . ... . . • . $200 Tek 2336, Scope, 100MHz, Dual Trace . ..•••. . . . •••.• $800 

Gigatronics 600/6-12, Synthesized Source .. . • . . . ... . $1,500 Tek 284, Pulse Generator . ...•....• ... ... •. . .•.•.. $350 

Goldslar OS-7040A, Soope, 40MHz. Dual Trace . · · · · · · · $300 Tek 318. Logic Analyzer. with Pods • .••... . ..•.• • .... $600 
Gould 4500. Digital Storage Scope, 35MHz · · · · · · · · • · · $450 Tek 464, Scope/100MHz Dual Trace, Storage • . .. .. ... . $500 
Guildline 9154C, Ttan!Mllt Standard Cell ········ · · · · · · $300 Tek 465M, Scope, 100MHz Dual Trace . . ... . .••• . .... $400 
Hitachi V-212, Scope, 20MHz, Dual Trace · • · · · · • · • · · · · $250 Tek 466, Scope, 100MHz Dual Trace, Storage .•.•••.••• $600 
HP 105A, Quartz Frequency Standard •.•.. ... ... . ..• $600 . 
HP 1124A, 100MHz Active Divider Probe, Unused .... . . $100 Tek 468. Scope, 100MHz Digital Storage •.•.. . .....•• $800 

HP 16300, Logic Analyzer, 65 Ch. lOOMHz . . .••...•.• $500 Tek 475, Scope 200MHz, Dual Trace ... . .. . .•....... $600 

HP 1741A. Scope, Storage, 100MHz ••.•••. • • • . . . .•. $450 Tek 492/01/02/03, Spectrum Analyzer, Opt. 1, 2, 3 ••..• $6,500 
HP 1742A, Scope, 100MHz Dual Trace, DMM . •• ..••••• $400 Tek 5003, Power Module . . •. . . . •.•• • . . •••••.•••. . . $300 

HP 1744A, Scope, Slorage, 100MHz, Dual Trace • . .. . • • $500 Tek 624, XY Mionttor .. • . . .. •... . •...•.• . .•.•.•. • . $200 

HP 2804A, Quartz Thermometer, No Probe . . .. • .. ... • $300 Tek 7CTIN, Curw Tracer Plug-In .......• .... •••... . . $350 

HP 3320A. Frequency Synlllesizer •....• • .• .• . . ....• $250 Tek 7D20, Programmable Digitizer Pl •• . .••... . .•.... $600 

HP 33206, Frequency Synthesizer . • . ••• . •....•. • •.. $350 Tek 7L13/7603, Spectrum Anyz., .1KHz-1 .8GHz ... • . . $1,800 
HP 334A, Distortion Meter • . • . •.. • .. . • ...... . .... . $300 Tek 7L5, Spectrum Analyzer . .... . ..•........ . . •. $1,200 
HP 3406A, Broadband Sampling Voltmeter ••. • •. . ..... $300 Tek 7S12/S6/S52/S53, TOR Sampler .• • •... •. . . •... $1 ,200 
HP 3455A, Digital Multimeter .. ..•.. •• •...•.. . .• . . . $300 Tek AM501 , Operational Amp Plug-In •. • ..•. . .• .. • • • • $1 50 

HP 3456A, Digital Multimeter. 6.5 Digits .• . .. . . . · · · • · · $800 Tek AM503, Current Probe Amp • .•• • • • . ••. . •.••••. . $400 

HP 3580A, Spectrum Analyzer · • · · · · · • · • · · · • · · • · · · · $800 Tek CG551AP/515P, Scope Calibrator . . ........• .•• $1 ,500 
HP 3581C, Selective Level Meter . .... . . • .. · · · · · • · · · $600 Tek DA4084ITMS003, Distortion Analyzer ...• • . • ... • $1,000 
HP 4270A, Autornabc Capacitance Bridge ..• • · · · · · · · · $400 1i k DCS03 U · rsal Co 1i lM500 $150 
HP 436A/022, Power Mtr., HPIB . .. ... .. ...... . .... $1,100 e • mve unter imer •... . ...... 
HP 4800A, Vector Impedance Meter . • ..... • ........• $600 Tek DC504, Countermmer lM500 .• .....•.. .. ....•. $100 
HP 4815A. Vector lnpedance Meter .... . •... . ...... $1.000 Tek DC505A, Frequency Counter, OC.225MHz ..•..• . . . $300 

HP 5004A, Signature Analyzer •.. •.. . . ........•••• • $100 Tek DM502, Multimeter lM500 Modular System .... .•.. $100 
HP 5334A, 100MHz Universal Counter, HPIB .. . ••• ... $1,200 Tek FG502, Function Generator, .1-11MHz •. . . . .•.. .. . $300 

HP 5335A, Frequency Counter, 11 D1gi~ Opt. 010.040 . . . $800 Tek MR501 , XY Monitor Scope ... .. . . . .. .. •. ... . . .. $200 

HP 5340A, Frequency Counter, 18GHz . . .. . . ...... . .. $800 Tek P6046, Differential Probe Kit . .. •. . •.. . . .. • .. ... $350 
HP 5340A. Frequency Counter, 18GHz, LEDs . . .... . . $1.000 Tek P6202A, FET Probe Kit, 500MHz, Unused ..... . . . . $300 
HP 5342A, Frequency Counter, 10Hz-18GHz, Opt 001 • $1,800 Tek P6452, Data Acquisition Probe .. .• . •......• . . .... $25 
HP 5345A, Universal Counter .... . ...... . . . . . ...... $400 Tek PG508, Pulse Generator, 50MHz . .. .. .... . .•.. • . $300 

HP 5385A. Frequency Counter, 10Hz-16Hz . . . • . . . . ... $800 Tek PS503A, Dual Tracking Power Supply, lM500 .. .. •.. $200 
HP 54100A. Scope, 1GHz Digital, 100 GS/s ...• · · · · · $3.000 Tek S-52, Pulse Generator Head . . . . ... . .. . . .... . .. $500 
HP 54200A, Digital Storage Soope, Tek S-53, Trigger Recognizer .. • ................... $500 

Dual Trace, 200/MG/S • · • · · • · • · • • · · • · • • • · · · · · • · Sl.000 Tek SC502, Scope, 15MHz. Dual Trace . . . .... .. ...... $250 
HP 6920A, Meter Calibrator . . ...... . ..... . •. •• •. . • $300 Tek SC504, Scope, 80MHz, Dual Trace (unused) .. . •... $500 

HP 8002A, Pulse Generator, .3HZ-lOMHz · · · · · • · · · · · · $250 Tek SG502. Sig. Gen. 5Hz·50KHz lM500 Sys. . .. . .. . . . $200 
HP 8015A, Pulse Generator, .1Hz-50MHz, 30V ... • ... .• $500 .. 
HP 8165A, Progranvnable Signal Source. Tek SG503, Sig. Gen. 250KHz-250MHz . . . • .... .. •..• . $600 

.0001 -SOMHz . .. .• • ... . • . • •• . . ... . •. . . . .. .. . Sl,800 TekT202, Scope, LCD Handheld ... . . . . ...•.. .• . .. • $350 
HP 8443A, Tracking Generator .... .. •...•..... . • . .• $300 Tek TG501, Time Mark Generator .. .. .......... .. •.. $400 

HP 84458, Spectrum Anyz. , Automatic Pre-Selector •..•. $300 Tek lM503, Mainframe 3 Slot, lM500 .• .••... •• ...... $100 
HP 8484A, Power Sensor, w/11708A Attenuator, Unused . $400 Texscan SSG2000, Freq. Syn., 100KHz-2GHz, AM, FM . $1,800 
HP 85538. Spectrum Anyz., RF Plug-in, 1KC-110MHz • .. $200 Vu-Data 51 10, Semiconductor Tester, ln/ou1 Circuit .... • . $250 
HP 85548185528, Spectrum Analyzer 141T, 1.2GHz . .. $1,500 Wavetek 1045114139, Power Meter 
HP 8555A/8552B, Spectrum Analyzer 141T, 18GHz . . .. $1,600 1MHz-18GHz Opt.01, 05 ...... • .•• . •.•..• •• ..... $800 

HP 8556A. Plug-In. Spectrum Analyzer, 20Hz-300KHz .. . $300 Wavetek 144, HF Sweep Gen . . 0005Hz/1 0MHz ...... . .. $200 
HP 8557A.'180TR. Spectrum Analyzer •. 01-350MHz ...• $1,000 Wavetek 154, Programmable Waveform Gen. 
HP 85588/1 BOTR, Spectrum Analyzer, . 1-1 SOOMHz .. . . $1,800 .001 Hz-1 OMHz .. . . • ... .. ... . ... .. .......... . . $350 

HP 8565A, Spectrum Analyzer, .01 -22GHz • · · · · • · · · · $3,500 Wavetek 180, Sweep Function Gen . . 1Hz-2MHz ••.. • . . . $300 

HP 85698, Spectrum Analyzer, .01 -22GHz · · · • · • · · · · $7,500 Wavetek 185, Sweep Function Gen . . 0001-SMHz ... • •.. $400 

HP 862·1B, RF Draw, with 86350A, 8-l2.4GHz, 8620C · · · $400 Wavetek 2002A, Signal Gen.Sweeper, 1·2500MHz .... $1 ,000 
HP 86222B/H69, RF Pklg-in, .01-'IGHz . .• · · · • • • · · · · $1,200 3000 s· I G 1 520MHz AM F" $800 
HP 86241 A, RF Pl~. 3.2-6.SGHz . . .• . .. . ....... . . $400 Wavetek , igna en., - , , m ••.••••. 

HP 86260A, RF Plug-in, 12.4-lBGHz ... . . . . ......•.. $400 Wavetek 3001 , Signal Gen.'. 1·520MHz, AM, FM . . . . . . .• $800 
HP 86290A, RF Pl~. 2-18GHz w/Scales .. ....... . $l,200 Wavetek 452, Filter, Dual Hi/Lo, 1Hz·10KHz . .... • ....• $450 
HP 86408/01. Signal Gen .•. 5-512MHz AM/FM . . .... . $1.000 Wavetek 750. Phase Meter . . . .... .... .. ... . . . . . . .. $300 

HP 86408/02/03. Signal Gen., .S-1024MHz ... .. . .. .. $1,800 Wavetek 7530A. FFT Spectrum Analyzer 0-100KHz ... . $1.000 
HP 8660A/86601A/86632A, Freq. Syn .•.. •.. . . •..... $1.000 Wavetek 859, Programmable Waveform Gen . .. . . . ... . $1.000 
HP 8660C/86603A/86, Freq. Syn., 2.6GHz, Wiltron 560A, Network Analyzer, HPIB . ... .. . . ..... .. $850 

AM'FM, HPIB . •• .•.• • • . .•....• .. .• • • • ... . ... $2,500 Wiltron 610D/6237D, Sweep Generator, 2-18GHz . ... ... $750 

IO-J 1 VISA I -

PHELPS INSTRUMENTS 
2631 Hillside Ave., Norco, CA 91760 • 909-279-7347 
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Miniature Transmitters and Receivers 
Small, Attractive, High End Quality, 2 Channel Transmitter 
59,049 Settable Codes, 150'-300' Range, 1-lf4"x2"x7fl6", 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 
l-lf4''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"x'lr-3/8"x7/16" (f), 2"x2-3/4"x9/16" (R) 

RF60 Transmitter and Receiver 24.95 19.95 14.95 
Add S 4 shipping for nm Item+$ J for each additional lttm, Ca. rttldcnto add 1.25-. tax 

yip M!llprd. Moncv Ordgg Prrmnal ChCSV pgd CUh c.o p.1 

Visitect Inc. (510) 651-1425 Fax (510) 651-8454 
P.O. Box 14156 Fremont, CA. 94S39 

Write In 107 on Reader Service Card. 

I TEST EQUIPMENT cont. 

FOR SALE: HP 8640B/323 RF signal gener
ator, rugged, transit case, AM, FM CW pulse, 
metered, 6 LED digit frequency display, 0.450 
to 520MHz, $365. HP 8640B/3 commercial 
version, reverse· power protection, $750. Call 
for HP 8640 options. HP 8660C RF synth. 
generator mainframe, $600. HP 8660C parts 
set, $250. HP 8660C with RF and AM/CW 
modulator plug-ins, 0.1 to 1 OOMHz in 1 Hz 
steps, $1,000. HP 8660 option 100 module 
$250. HP 8601A RF sweeper 0.1-110 MHz, 
AM, FM, CW, metered, $240. HP 8505 net
work analyzer, $1 ,900. HP 3330B synth. gen
erator 1Hz-13MHz, 0.1Hz steps, output in 
0.01 dB steps, $375. Hickock tube tester 
Cardmatic 118B, excellent tester, full test 
card set, calibrated , manuals, government 
cost $5,000, here $230. TEK 453 portable 
dual channel 50MHz oscilloscope, solid state, 
triggered, delayed sweep, $150. TEK 7834 
$100. NOS NiCad battery pack, 21 F cells, 
plastic case, 7AH, excellent condition, $75. 
Case can hold 3 more cells for 24V, $85. 
TEK 1105 hand carry 1 OOW 115V inverter, 
NOS NiCads, $155. NIB 6336 $25. ALL 
above in good condition and completely func
tional , except as noted. Add .shipping. WANT
ED: tubes: 75TH, 6528 (octal), 7242 (813 
sized, no plate cap). Stan Krumme K06YB, 
16432 Lakemont Lane, Huntington Beach, 
CA 92647. 714-841 -5866 evenings. 

TEKTRONIX PLUG-IN SALE! HUNDREDS 
OF 7000 & 5000 SERI ES PLUG -INS 
REDUCED UP TO 50%. STARTING AT $45. 
AST GLOBAL MARKETING: voice : 1-888-
216-71 59; Fax: 814-337-7920; E-Mail : ast 
mrktg@wrench. toolcity .net 

VIDEO EQUIPMENT SALE! Cannon RT-191 
still video transceiver $250; HP 3781 B pat
tern generator $350; HP 5180A waveform 
recorder $450; Shiba Soku CD10A1 color 
decoder $175; Tektronix 520 NTSC vector 
scope $350; Tektronix 520A $375; Tektronix 
604 $225. AST GLOBAL MARKETING: 
voice: 1-888-216-7159; Fax: 814-337-7920; 
E-Mail: astmrktg@wrench.toolcity.net 

TEK 5n/D2. curve tracer with 177 test fixture 
$850. HP 5328A 500MHz frequency counter 
with high stability time base $290. TEK PG-
502 250MHz pulse generator $190, many 
other TEK 500 series plug-ins in stock. 10 
money back guarantee. More equipment 
available. Please call 650-244-9438 or visit 
our Web site: http://www.odulo.com/corp/ 
equiptek 

RF EQUIPMENT: HP 8761 B coaxial switch 
(18GHz, SMA) $70. HP 333000 (70dB), 
33304D (11 dBO, 33305D (1 1 OdB) latching 
2W, 18GHz, SMA step attenuators $145, 
175, 215. HP 5342A/001 counter (18GHz, 
oven option) $1 ,950. HP 11869A adapter for 
8350B $350. HP 436A, 8481A power meter, 
sensor $1 ,650. HP 8555A, 85528, 141T (.01 -
18GHz spect rum analyzer) $1 ,600. HP 
8502A/H26 transmission/reflection test set 
$975. Excellent condition , with warranty . 
Pepper Systems, 214-353-0257. 

Street Smart Security • 1 ·800-908-4737 
7147 University Avenue• La Meso, CA 91941 

Send, Fox or Coll Order In - Use Credit Cord or Check. Fox (619) 462-0652 
Write In 68 on Reader Service Card. 



DEC EQUIPMENT WANTEDlll 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) Ul)its. Please call for a quote 
or fax us your equipment list. We buy, sell, 
and trade. KEYWAYS, INC., 937-847-2300 
OR fax 937-847-2350. 

SEPTEMBER SALE: 8443A tracking genera
tor, LED with counter $300 as new; pulse 
generator complete systems 1900A w (1905, 
1908, 1920) $225; 1901A w (1906, 1908, 
1917) $275; 8015A opt. 003, 005 $475; 
1122A probe supply $75; 36037 A repeater 
$75; 37203A HP-IB extender $65; 59306A 
relay actuator $75; 59307A dual VHF switch 
$75; 59308 timing generator $50; 59313A 
AID converter $35; 59501A power supply 
programmer (as new) $60. Quantities avail
able; 59401 A HPIB bus analyzer $200. 
Signal generators 8640B, opt. 001 $1,500; 
8640B opt. 002, 003 $1,850. 8683B opt. 003 
$1,950; 435A power meter $150; late model 
3746A opt. 011, 012, 014, 016 selective level 
measuring set $250 excellent condition. 
5420A w 10920A digital signal analyzer $500; 
word generator 8016A, opt. 001 $250; late 
model 8170A $300; 8407 A/8412A $350; 
S740A transmission test set $175; 8742A 
reflection test set $200; 1611A w 8085 proc. 
$300. Psltech Plus 707-745-4804. Request 
twice-monthly fax listings Fax 707-747-5277. 
E-Mail: apeas@ix.netcom.com 

SCOPE SALE: HP 180TR mainframe $250; 
HP 1701 A (35MHz) $175; HP 1725A 
(275MHz) $375; HP 1740A (100MHz) $300; 
HP 1741 {100MHz storage) $375; Tektronix 
7704A $150; Tektronix 7904A (500MHz) 
$175; Tektronix 335 (35MHz) $195; Tektronix 
434 (25MHz storage) $325; Tektronix 453 
(50MHz) $175; Tektronix 453A (60MHz) 
$185; Tektronix 465 (100MHz) $375; 
Tektronix 465B (100MHz) $550; Tektronix 
466 (100MHz storage) $475; Tektronix 
466/DM44 (100MHz storage) $525; Tektronix 
475 (200MHz) $475; Tektronix 475A 
(250MHz) $650; Tektronix 485 (350MHz) 
$750; Tektronix 2213 (60MHz) $350; 
Tektronix 2215 (60MHz) $325; Tektronix 
2235 (1 OOMHz) $750; Tektronix 2236 
(100MHz) $750; Tektronix 2335 (100MHz) 
$875. AST GLOBAL MARKETING: voice: 1-
888-216-7159; Fax: 814-337-7920; E-Mail: 
astmrktg@wrench.toolcity.net 

PRINTER PORT PERIPHERALS, computer 
controlled measuring instruments; MADE TO 
MEASURE! Using a PC or LAPTOP comput
er you can call up a STORAGE OSCILLO
SCO P E/S PECTRU M ANALYZER/ TRUE 
RMS VOLTMETER/TRANSIENT RECORD
ER and measure many other electrical para
meters via the parallel printer port. FREE 
DEMO DISK (MS-DOS) Tel: 908-464-5486, 
Fax: 908-464-3952. 

TEST EQUIPMENT: Fluke 6160B 160MHz 
synthesizer, opt. 02 $800; HP 1332 XY dis
play $250; HP 1725A 275MHz scope $500; 
HP 432A 8478A power meter $300; 
GR916AL RF bridge 50KHz-5MHz $250; 
Halycon 500B, 520B2 universal test set $800; 
HP 141T, 8553B, 8552A, spectrum ana 
1KHz-110MHz $1,300; HP 141T, 8553B, 
8552B $1,500; HP 141T, 8554B, 8552B 
$1,500; HP 141T 8555A, 8552B $2,000; HP 
628A sig. gen. 15-21 GHz $300; Stoddart 
NM37/57 30-1000MHz EMI receiver $800; 
HP 5335A, universal counter $800; HP 334A 
distortion ana $450; HP 606B sig. gen. $250; 
RCL bridges HP 4260A $250; ESI 250DE 
$250; HP 3455A DVM $500; HP 3466A DVM 
$250; HP 3435A $150; Tektronix 434 25MHz 
storage scope $300; HP 7550A plotter $400; 
HP 7475A RS232 6 perr plotter $150; HP 
7475A six pen plotter HPIB $200. A-Comm 
Electronics 303-290-8012. E-Mail: Sales@a
comm.com 

TEKTRONIX PLUG-INS: AM 502, 7A22 
High-sensitivity differential amplifiers $350, 
$325. AM 503 & A6302 current probe & 
amplifier $850. FG 504 40MHz function gen
erator $675. TR 503 tracking generator $875. 
5D10 waveform digitizer with readout $295. 
7CT1 N curve tracer $350. 7D20 digital stor
age $650. 7S12, S-6, S-52 time domain 
reflectometer $1,350. 7S14 1 GHz sampler 
$575. Excellent condition! Mainframes and 
many other plug-ins available too. All with 
warranty. Pepper Systems, 214-353-0257. 

THOUSANDS OF MANUALS TO CHOOSE 
FROM. Call Susan 732-280-0007 for avail
ability. 

HP 8601A SWEEP GENERATOR 100KHz to 
11 OM Hz -11 OdBm to +20 dBm. AM, FM, CW, 
or full/video/symmetrical sweeps $400. VISA 
& MASTERCARD. Gary N6ZD. 408-385· 
0301. HTTP://WWW.TECH-SERVICES.COM 

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 itl 

WE BUY AND SELL test equipment manu
als. Call 732-280-0007 or fax your list 732-
280-0111. 

TEST EQUIPMENT MANUALS FOR SALE. 
Call Susan 732-280-0007. 

MISC. EQUIPMENT SALE! HP 
3702B/3705A IF/BB rec. w/diff phase det. 
$450; HP 3551A rackmount transmission test 
set $175; HP 8501A $425. AST GLOBAL 
MARKETING: voice: 1-888-216-7159; Fax: 
814-337-7920; E-Mail: astmrktg@wrench.tool 
city.net 

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 84074. 801-882-
7188, FAX 801-882-7195. 

HP PLUG-IN SALE: HP 8552A $150; HP 
8553B $150; HP 8553L $75; HP 8555A $500; 
HP 8556A $150. AST GLOBAL MARKET
ING: voice: 1-888-216-7159; Fax: 814-337-
7920; E-Mail: astmrktg@wrench.toolcity.net 

LC-77 SENCORE capacitor/inductor analyzer 
WANTED. Must be reasonably priced, func
tional. Call Mike 409-693-1461 or fax 409-
693-3306. 

DUAL POWER SUPPLY HP 6253A 0-20V, 
0-3A. Current price $2, 100, OUR PRICE 
$495. 90 day guarantee. Call 1-800-435-
1516. 

OSCILLOSCOPE SALE, reconditioned, 
calibrated, six month warranty. Tek 485 
350MHz scope $625; Tek 475A $595; Tek 
475A with DM44 $675; Tek 465 $450; Tek 
455 $295; Tek 465M $395; Tek 453 50MHz 
scope $175. ISA, PO Box 6955, Laguna 
Niguel, CA 92607, 714 488-0010, fax 714-
488-0299. E-Mail: sklar@cerfnet.com 

ACE COMPUTERS Since 1983 

B East Camp McDonald Road, Prospect Helghts, Illlnols 60070 (847) 253-9498 FAX 

(800) ACE-5936 www.acecomputers.com 
stem Boards 

$10') 
$129 
$129 

594, 1'75-200 PCI w/5121<, 430VX,DIMM,MMX 
575/550AT/ATX430TX,P75-233PCI w/512K,DIMM,MMX 

yao Titan VX. 1'75-200, w/256K Pipelined Bursi, Intel 430 VX 
Tomcat , SingkJDual CPU, w/8 SIMMs,512K 
TUiboAT/ATX, lntel43CYI"Xw/6SIMW2DIMM512K 

upel"Miao P55SI'E- 1'75-200, 6 SIMM Sockets, 5121<, 430 HX 

$1491$18 

~ PSSMMS- 1'75-233, 6 SIMM Sockets, 512K, 430TX 
"cktek, P75-200w/Adaplec 2940UW SCSl2,512K Pipe. 
US TX97,AT 43CYTX,P75-233 PCI w/512K,DIMM,MMX 

Mustang. AT -for Intel orCyrix 1'75-200, DIMM, MMX 
Modlerboanls for die PeuduufPro pmmsnr 

$149 
$149 
$159 
$299 
$159 
$149 

(JOO. 150.200MHz,Intel440FX Oiipset.PCJ/ISA $249 
upennicroP6NE,AT<X" Atx 150-200, Intel440FXO!ipset,PCJ/ISA $299 
yao Titan Pro -SingkJDual proceswr PCJ/ISA, AT or A TX $279/$399 
te1Advanced/VS440FX, ATX Foon Fact<X" $229 
Mo1herboanls for die Pentium*)[ Proce8sor 

CM®- tS0:300MHZ;rntel440FX CllijiSei;l'CVISA;AfX $249 
upennicro P6SKS-A TX 150-300, Intel 440FX Oiipset,294-0UW $449 
upennicro P6SKE-A TX 150. 300, Intel 440FX Oiipset, Pro <X" P-ll $329 
yan Tahre/Tahre ll-A TX 15().400, Single/Dual Processor $2791$429 

I I 
• Intel 43ITT'X Chipset w/5 J2K Pipelined Bwst Cache 
• 32 Megs SDRAM (EDO on Pentium Pro) 
• 16X Speed CD-ROM Drive, Multimedia compatible 
• 2.5GB EIDE Hard Drive/1.44M Floppy Drive 
• US Robotics Sponsler 33.6KB Fax/Modem 
• Diamond Stealth 3D ViRGE Video PCI 2M EDO 
• 15" SVGA Monitor 0.28 Dot Pitch 
•Sound Blaster 16 Plug & Play with J(J()W Speakers 
•111111111 SmartSuite. Application Suite 
• Microsoft Ergonomic Style Mouse/104 Keyboard 
• Mini-Tower Case wf250W UL Pwr/2 Fans 
• Ainnedia w~ Internet Antenna 
• Microsoft Wm 95 or Windows NT 4.0 (Add $99) 

*P120- 1549 *Cyrix P166+$1499 
*P133-$1569 *P166MMX- $1599 
*P166-$1599 *P200MMX- $1699 
*P200-$1699 *Pro 200-256K- $2099 

Powerl.Vledia 30 Plus 
• 32 Megs High Speed SDRAM/512K Bwst Cache 
• 16X Speed CD-ROM Drive, Multimedia compatible 
• 3.2GB Ultra EIDE Hard Drive/l.44M Floppy Drive 
• Iomega Internal ZIP drive with Cartridge 
• 33.6 KB Fax/Modem with ISON Adapter 
• Diamond Stealth 3D ViRGE Video PCI 4M EDO 
• Iiyama Visionmaster 17 w/0.26 Dot (!(JOO x 1280) 
• Sound Blaster 64 A WE PNP w/Subwoofer Speakers 
• 1111111 Smart5tJite. Application Suite 
• Microsoft Ergonomic Style Mouse/I 04 Keyboard 
•Mini-Tower Case wf250W UL Pwr/2 Fans 
• Ainnedia Wireless Internet Antenna 

*Pl20-$2199 
*P133-$2229 
*P166-$2249 
*P200-$2299 

*P166Ml\'.IX-$2299 
*P200MMX- $2399 
*Pro 200-256K- $2799 
*PII-266-512- $3199 

Menqy Pricil is Volatile am may dine 
30 P'm SIMM MOOuk5 

JM x 9 SIMM !SIPP $ 151$ 25 
4Mx9 SIMM $35 

n Pin SIMM Modules 
4M NonParity/EDO/Parity $22/$22/$35 
SM NonParity/EDO/Parity $3 l/$30/$49 
16M NonParity/EDO/Parity $59/$55/$79 
32M NonParity/EDO/Parity $109/$109/$149 
32M/64M SDRAM DIMMs $149/$349 

Mlcrooroc:essor Chlos 
Pentium•n-Ui6Mhz-512K/233-512K $699/$579 
Pentium• Pro 200 Mhz- 512K/ID256K$799/$499 
l'entium•Pro 180Mhz/150Mhz $399/$199 
Pentium• 233 Mhz MMX/200 MMX $39')/$259 
l'entium•200Mhzll66MhzMMX $2191$159 
Pentium• 166 Mhz/133Mhz $139/$10') 
Pentium • t20MlrzJIOO Mhz $99/$89 
Cyrix 6X86-200t/H56+ $129/$99 
AMD K6-2331200'l66 $369/$249/$179 

• Intel 430TX/440FX Chi!R! 

$64.9') 
$149.99 
$259.99 
$199.99 
$79.99 
$99.99 
$99.99 
$3491$449 

• 32 Megs High Speed SDRAM/512K Burst Cache 
• 24X CD-ROM Drive, Multimedia compatible 
• 6.4GB Ultra EIDE Hard Drive/1.44M Floppy Drive 

• ''"""" ,,,.,,. ZD' <hi~ ""' ""'""-• US Robotics 56K Internal Fax/Modem 
• Mattox Millenium II with 4M WRAM • 
• Iiyama Visi0111TJa<;ter Pro Monitor w/0.25 Dot Pitch 
• Sound Blaster 64 A WE Gold w/Subwoofer Speake 
• IJ!:! *!Application Suito'Ainnedia Newsca 
• Microsoft Ergonomic Style Mouse/I 04 Keyboard 
• Industrial Mid-Tower wf250W UL Pwr/IO Bays 
• Microsoft Win 95 or Windows NT 4.0 (Add $99) 

*P133-$2849 * 00 X- 2 9 
*P166-$2879 *P233MMX- $3199 
*P200-$2949 *PII-233-512-$3499 
*K6-200-$2999 *PII-266-512-$3699 

Call for a Complete Price List - Impossible to list all here!!! 
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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. 

TEST EQUIPMENT MANUALS, MANUALS, 
MANUALS for purchase or sale. We accept 
VISA and M/C. Call 732-280-0007 or fax list 
732-280-0111. 

FED-LOG on CO-ROM. Have you wondered 
what all those numbers were on government 
sales catalogs? Now be able to identify all 
government stock numbers for price, mfg., 
part number, description. $350 a set. Call 
TJ's Wholesale Surplus 904-897-6482. E
MAIL: TOMFORSHE@AOL.COM 

WANTED: RADIO service monitors, IFR, 
Motorola, Marconi, HP signal generators, 
spectrum analyzers, and late model HP 
equipment. 716-763-9104 or 716-661-9964. 
Fax: 716-763-0371. http://www.madbbs.com/ 
amtronix 

1-520 MHz GENERATOR AM, FM, CW -137 
to 10 dBm. 6-digits/.001 % accuracy $850. 
VISA & MASTERCARD. Gary N6ZD. 408-
385-0301. HTTP://WWW.TECH-SERVICES. 
COM 

GENERATOR/OSCILLATOR SALE: HP 
3325A programmable frequency synthesizer 
$1,500; AST GLOBAL MARKETING: voice: 
1-888-216-7159; Fax: 814-337-7920; E-Mail: 
astmrktg@wrench.toolcity.net 

WANTED: LATE model TEST EQUIPMENT 
and test equipment MANUALS, HP, 
Tektronix, and others. Fax your for sale list to 
410-750-1192 or mail to US Surplus, PO Box 
37, Ellicott City, MD 21041, Attn: Ron 
Baublitz. Phone# 410-750-1083, E-Mail: 
ussurplu@clark.net 

IFR1500 SERVICE monitor, excellent condi
tion $5,900. Many more at: 
http://www.madbbs.com/amtronix 716-763· 
9104 or 716-661-9964. 

DMM-11($19.95):3~ digit, DC/AC V, 0, hFE, 
diode, 19W outpul(+3V • ..0.5Vsq.)()"Muly) 

DMM-17B ($39.9S): 3~ digit.DC/ACY. contin., 
DC/ACA. 0. Copl<:itance,hF diode, Freq 

DMM-29 ($74.95): AC/OC (y, A). Fnoq. cont. 
Capoc. lndu<t., 0, hFI!. diode, duty cycle 

DMM-22 ($89.95): 4000coun1s, bor plpb, Fnoq. 
ACIOC(y ,A). 0, Capacitance, diode, contin. 

DMM-23T ($99.95): 4~ digit, high resol. (IOuV, 
IOnA. IOmO). hFE, diode, contin., lrue ans 

DMM..ml ($179.00): true ims,AC/OC (y,A). 0, 
bor plpb, fioq, -~dBm, logic, diode 

DMM-113 ($24.95): Pocbt Si2Jo, DC/ACV, 0, 
diode, Continuity beeper 

DMM-120 (S24.9S): economy type, OCV ,ACV, 
DCA, ll,hFE, diode 

DMM-122 ($59.95): DC/AC(V ,A). 0, hFI!. . 
Clp8Citance. fioq, logic, continuity 

DMM-123 ($44.95): DMM + capocitance, 
DC/AC(V ,A). 0, hFI!. diode, continuity 

DMM-124 ($69.95): Eloctrical+Temp,DC/ACV, 
, capacitance, fioq, 3 phase, diode, contin. 

DMM-125 ($54.9S): Autorange + bor gnpb, 
DC/A di contin . 

J:l.::::~:-llii:i~:·!.:". TV~~7m~o!!:~~i=~) 
• PS-200 20MHzDual Trace $339.9S 
• PS-20S 20 MHz Dual w/ Delay Sweep $429.9S 
• PS-400 40MHzDual Trace $494.9S 
• PS-405 40MHzDualw/DclaySweep $569.95 
• PS-605 60MHzDualw/DclaySweep $769.95 
• PS-1000 IOOMHzDual Trace $999.95 
Djgjtgl Scpef· 
• DS-303 30MHz Digital, 20 Samples/sec $849.95 
• DS-303P RS-232 interface, 30Mhz $1,049.95 

lllliliiliiiliilllllliil•-' SCODf Probe. 
HP-9060 (60MHz) SU, HP-91$0 (ISOMHz) S2:Z. 
HP-9250 (2SOMHz)S29, HP-9258 (2SOMHz,IOO:l)S39 

• Short Circuit and overload protected 
• Constant cuncnt, constant voltage mode 
• 0.02"/.+2mV line regulation; 0.02"/o+2m V load regulate 
Ana/nMIUn DUplfr DIDt!l V!#crs ,.,..,,., Qarmt 
PS-303 ($159.00) 30V/3A PS-8200 ($179.95) 30V/3A 
PS-30S ($219.95) 30V/SA PS-8201 (S239.9S) 30V/SA 
P&-8110 ($289.95) 60V/SA 
PS.SI 12 ($399.95) 60V/SA 
PS-1610 (S289.00) 16V/IOA 
Ps-8107 ($399.95) 30V/IOA 

· ~ .. ~ . . .,, ..... 
~ 

:rn::m.1:•-.:•:::::::: ':':::::':11&~1:•11m1;11,' :,:::: 
CAP-15 (S'9.9S): 3~ diRit. O.lpF· Fc.1208 ($129.95): l.2SGHz Handheld, 8 

lOmF, 9 Ranges. O.lpP Rsolution digits display, IOppm accunry, sensitivity 
mo adjustment SmV (130-3SOMHZ). 30mV (440MHz). 22m 

LCJt.1'5 (S89.9S): luH-200H (800MHz). batteries or 9V adapter. 
(mducl). O.lpF-200uF(Copec.). FC-2508 (1179.95): 2.SGHz Handheld, 8 digits 
0.0to-20M Q(resistance) display, 4ppm accunry, sensiti¥ity<SOmV, 

LCR-81' (SJ89.95): O.luH-200H. batteries or 9V adapter. 
0.lpP-20mF,O.I0-20Mo, Q FC!270A(SU9.9S) 1.lGhzbenchtype,8 
Factor, dissipation, mo adjust digit, 10 ppm, 3SmV sensitivity, IOVp-p 

LCR-UtD (S119.9S): autonnge, max. input, power by 9V adapter. 
O.luH-IOkH,0.lpF-IOmF, ImO- Fc.!708 (S329.95) l.3GHzbencb type.8digjt, 
IOMo, Q Factor, seriaL'paralld. I ppm acancy, 20mV sensitivity, period 
120Hz/lkHztestingmode ~;::,~~dealfortestA:rq>eirof 

:i:::1G.ua::1a::::::: .::::::i1:::::.:::11ummi:::1•:::::;:::: 
Handlld4 

12 S 84.9S 
7 .. 11 S 7S.9S 
73-U $ 97.9S 
75-11 Sl29.00 
76-U Sl7S.OO 
77-11 SISS.00 

7'129-11 Sl7S.OO 
17 $287.00 

SUfHMll1r 

'28 Sl,399 
"B $1,699 
,,. $1,999 

185BS:Z.499 
WE $469 
167E $6S9 

• Sound meter Sl69.9S •Watt Meter Sl29.9S 
•EMF Tester $69.9S •High Voltpe Probe 
• Conductivity $169.9S S59.9S 
• 'lbennomcter •pH Meter S79.9S 

$69.9S-S89.9S •Light Meter S80-S90 
• Humid.ffemp meter •Light Adapter S49.9S 

Sl69.9S •AnemometerSl79.9S 
•Ploss. meter S299.9S •Anemometer adapter 
• Electr. scale S89.9S (And Mon:) S89.9S 

:.:::E_.l~i!i: ~~2~~~o:v:~ 
• SG-41'2 ($229.95): Generate same signal 
as SG-4160, but with int counter (ISOMHz). 

A• ... C-.tor 
• AG-2'01($124.9S)IOHz-IMHz,0-8Vpp 
sine, 0-IOVpp squarewaw 

• AG-2'83 (S229.9S): Same as AG-2601, but 
with additional eowtter and digitlll display. ..--.c--a.... 
• FG-21HA($169.9S).2Hz-2MHz,SmV-20Vpp 
• FG-2101.AD ($229.95) same as FG-2100A, 
but with int eowtter and 1TI.. CMOS output. 
• FG-2113 ($329 .9S) Swttp O.SHz-SMHz, 
. VCG GCV 1ndinl counbor 

• Short Circuit & overload~ • One fixed 5VDC, 3 Amp output 
• Constant cuncnt & constant mode 
• Independent or Tracking 

D1111l 1h!d/nc <Ana/n V .t !Dlnlm) 
PS-3030 ($314.95) 30V/3A/30V/3A 
PS-30SD ($399.95) 30V/SA/30V/SA 
P&-8108 (SS49.9S) 60V/3A/60V/3A 
P&-8109 ($699.95) 60V/SA/60V/SA 

• Parallel to double cuncnt output 
(PS-8102 & PS-8103 only) 

J'rlpk °""'"' <Ana/n llln!lmj 
P&-8102 ($399.95) 30V/3A/30V/3A 
Ps-8103 ($489.95) 30V/SA/30V/SA 
Dll1lo1Dlg!lm 
PS-8202 ($499.95) 30V/3A/30V/3A 
PS-8203 ($549.95) 30V/SA/30V/SA 

•Dual CH /Delay .-op •Dull CHIX-Y opention • 2 Ylliable out0.30V,0.3A •Constvoltage, c:uirentmod •High atability,low drift FG-lt15C(Sl89.9S)Sweep DM-1'34(Sl79.9S) 3~ di!! 
• ALT1ri8Ber, triaerloclc •I mV/div sensitivity •One fixed SV,3Aoulput • Voltlge regulation '>9.01% •One &xed 5V,3A output • 0,02Hz-2Mhz,no counter • ACIDV(y,A),C,O,diode 
• Im VI div sen., delay line • 1Axis input.CH I output • Auto tnclc, serial. ponllel • Cunent regulation "1).2% • IOOpoint progwn(PPS ser) " Sine/Squfl'ri/pulse/p • I OOOV, 20A. O.S% accu. 
• 1.axis input.CHI output •TV ayn., lri8Ber 1ew1 •Const. volt, cmrent mode •PS: 2 analog or I digitlll dis • SOpoint program(PPT ser.) FG-181~ ($239.95) DM-IHl($339.9S) 3~ dgt 
• Hota oft; TV ayn. lock • 4 IJlllog or 2 digital display •PR: 2 analog or 2 digitlll dis •Auto serill/parall.(PPT ser) • 0.02Hz.2MHz w/ counter • ACV to SOkHz, true nns 
• 2 probes (xi, xlO) • 2 probes (xi, x!O) .AltalD M . ,_ •Auto tndc(PPT aeries). •Pulse, furu:tiongenentor DM-1955($649 9S) S~ c1gt 

PC-3131($499.95) - 11 -.DUp.ay IEEl!-488.21JldSCPI FG-lt17G(S249.9S)Sweep •0.006%buic~ 
OS-315(S209.9S) • S MHzOneC!wmel PC-J131D(S549.9S) PS-1131($209.95)18V/3A compab"blecommandsct • Sinetrri/Squ/fllJCMOS • luV lmO,lnAresolution 
m-311 (S324.9S) • 10 MHz One channel PS-1151 (S219.9S) 18V/SA (optional) • 0.02Hz-2Mbz, FM mod. • clBni,auto,REt., minlmlx 

·:·l---'P•l~l-~:1· :::g:::z:~~~ ;;::::;g:::::~ ]r~~~ ~~~~~~ 
.. NllW • $1409.96 PJWIA ($314.9S)30V/6A PPS-a20G ($1,099.95) ~0.02Hz1~2(SMHz209 . ..,9S)coun•- Fnqumcy Co111tten 

"=~~~~~~.!ei PR-alt ($314.9S)60V/3A PPT-1131G(Sl,399.9S) FG-1951 ($499.9~ Sw: FCS131 ($469.9S)l.3GHz 
• OV..voltage. ovu cmrent, ovu power protection -- PPT-l'l5G (Sl,399.95) • O.OSHz-SMHz w/counter FC-1270 ($629.9S)l.7GHz 
• Operation mode: constant voltage. c:uirent, iaistance DifiUl M-. DUplay • INT/EXT AM/PM mod UC2HIC ($294.95) 

•TrlnsientGen. Frequency IHz-lkHz; duty I0.9QO-" PS-1131D(S219.9S)l8V/3A FG-131($1,499.95)30MHz , 20mHz Fi:eq. ieso1ution , ~ 
•High Resolution: 20mV, 0.lmA, 0.3m0 PS-115tD(S244.9S)l8V/SA Synthesized Function Gen. •' '--·•- -eep , .__ 
• Self-Test and Software Cahbration PS-303ID(S2S4.9S)30V/3A • Output sine. tri., square, • Arl>it;;;" ~ I .. , . , "? 0 I 
•Meet UL CSA !EC Safety regulation sync out, Ill> wawfonn RS232 IEEE-488(option) I ,1 

ALFA ELECTRONICS TEL: 181Ju15/'o ALr'A•253211161_191891-1135 C,illi\V11te1f,rnEmail fo1 }'HEE CATALOG 
p O BOX 8089 FA.X: 609·89/-0206 Vis~ .\11' ,\.\I EX I 'I JIJ. l'I I ,\11 qotocl 111-:\I \\ t·li 0111<· 

PRINCETON. N,J 0851:1 Email: alfa0168&aol com 1 Year Warranty 12 Years for Instek I 
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TEK SUMMER SALE: 7104 $1,000; 475 
$375; 475/DM44 $450; 7904 FRAME $300, 
less with plugs, call; 7A13 $135; 7A16A $40; 
7A16P $75; 7A18 $50; 7A22 $100; 7A24 
$125; 7A26 $53; 7B50 $65; 7B53A $85; 
7B80 $70; 7B85 $75; 7B87 $125; 7B92A 
$25. 7D12 $100; 7013 $100; 7D15 $250; 
DD-501 $85; OIG-502, new unused $1,750; 
PG-501 $125; PG-502 $250; PG-508 $375. 
Sl-5010 $500; S-3 $100 466 w/DM 43 $500; 
TEK 221 handheld 3.5 pound scope $500. 
All 30 day warranty. Other call Psitech Plus 
707-745-4804. Request bi-monthly fax list
ings Fax 707-747-5277, E-Mail: 
apeas@ix.netcom.com 

EQUIPMENT SALE: Fluke 8502A $250; 
Cushman CE-21A $150; Fluke 885AB $50; 
HP 432A $25; Fluke 8000A $35; Fluke 8010A 
$100; HP 3435A $100; B&K 2831 $50; 
Millivac MV828A w/probe $75; HP 3403C 
$200; Cushman CE-24 $125; Fluke 893 $75; 
HP 428B $50; Tak A6901 $50; Shallcross 
980, Mohm decade $100; Shallcross 6832 
res. decade $75; Krohn-Hite 3700R $150. 
Chart recorders: HP 7702B, 8802A/8801A 
and cart $200; HP 7402A w12 ea. 17401A 
$100; Gould RS 3800 $250; Brush 280 $100; 
Astro-Med Dash II $150. All units sold with 30 
day warranty. Coppes Electronics 520-432-
1229 or E-Mail: copp@primenet.com All 
major credit cards accepted. 

TEST EQUIPMENT: HP 5342A opt. 01, 11 
$1,750; HP 8640B opt. 1, 2, 3 $1,750; HP 
8654A $350; Systron Donner 6054B to 
24GHz $850; Wavetek 288 synthesized func
tion generator, .002Hz to 20MHz AM/FM 
sweep GPIB new in original package with 
service manual $1,250; EIP 545A $1,300; 
Tek scope calibration system TM504 with 
SG503, PG506, TG501 $1,600; HP 86408, 
opt. 323 $350; HP 8182A $350. All units 
come with 30 day warranty. Coppes 
Electronics 520-432-1229 or E-Mail at 
copp@primenet.com All major credit cards 
accepted. 

HP 8656A SYNTHESIZED SIGNAL GENER
ATOR. 100KHz to 990MHz, 100Hz resolu
tion, +13 to-127 dBm. AM, FM, AM/FM mod
ulation, HP-IB, large LED readout. These 
units have been upgraded with the newer 
(8656B) attenuator assemblies. Fully tested, 
with manual. $1,900. Brian Kent, Kentronix, 
PO Box 2444, Farmingdale, NJ 07727. 908-
681-3229, or Fax 908-681-3312. E-Mail: 
brian@kentronix.com 

FREQUENCY STANDARD stability 1-2x10·10
/ 

day. 5, 1, & .1MHz sinewave. FE-10000 
$500. VISA & MASTERCARD. Gary N6ZD. 
408-385-0301. HTTP://WWW. TECH-SER 
VICES.COM 

WE BUY ... fax us your list of test equipment 
for sale at 732-280-0111 or phone us at 1-
800-435-1516. 

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. 

AFFORDABLE HP power sensor repair! 
Most 8481As repaired for $230 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. 



We design/build/modify/repair/consult on any 
device I system/ process! project electronic/ com
puter/ mechanical/ optical (eg: i:>Jtone/auto/secu
rity /Radionic/lab/energy /HV /EM/RF /radar/ul
trasonic/IR/UV /commo) for business and per
sonal/invention needs. Describe & include nonre
fundable $30 pre-engineering fee. Time & cost esti
mates 7-10 days. Confidentiality guaranteed. 

ORDER TODAY! 505-237-2073 
Fax: 505-292-4078 

Web Adventure: www.tsc-global.com 
Established in 1971. Featured on CBS "60 Minutes,• Forbes, New York limes. 

Add $5 total S/H (US, Canada). Sold for educational purposes only. 
Postal M.O. is fastest. VISA, MC OK. COD ($49-$999), add $7. 

As reported on • 60 MINUTES"! 
How devices can slow ----;;;;;;;=-.I. 
down (even stop) watt-hour meters -
while loads draw full power! Device 
plugs into one outlet and normal loads into 
other outlets. Describes meter creep, overload 
droop, etc. Plans only! 

THE I.G. MANUAL: External magnetic ways (ap
plied to meter) to slow down and stop power 
meters while drawing full loads. Plans $25. 

KW-HR METERS: How watt-hour meters work, 
calibration, error modes (many), ANSI Standards, 
etc. Demand and Polyphase Meters. Experimental 
results to slow and stop meters by others. $25. 

Van Eck Systems* Data Card Reader /Writers* RF I 
EM/µ Wave/Radar /Ultrasonic/IR/ Light/Sound 
Detectors/Xmitters/Jammers/Blasters *Security I 
Surveillance * EM Weaponry I Countermeasures * 
Neurophone/Rife/Resonant Crystal Radionics* 
Bug & Tap Detectors/Blasters * Lineman's 
Handsets* Phone Color Boxes * Voice Disguisers 
* ESS Infinity Devices * DTMF Decoders* Child 
Finder * Panic Button * Slot Machine Masters * 

.... fn;;;:,~--lrl'~~~ 

Subliminal Mixer/ Amps (Ultrasonic/Infrasonic)* ........ MW.WilijM .. lili.i•M•AllliMlll!ijWijW.lfllj 
Alien Brainblasters * Electronic Dowsers * Shriek 
Modules * Ghost Detectors * Vortex Generator * 
Blackjack Devices * 6th Sense Communicator * 
Much, much, much more! Buy ourCatalog Today!! 

ATM crimes, abuses, vulnerabilities and defeats exposed! 100+ 
methods detailed, include: Physical, Reg. E, cipher, PIN com-
promise, card counterfeiting, magnetic stripe, false front, ~ . 
TEMPEST, Van Eck, tapping, spoofing, inside JOb, super-cool, 
vibration, pulse, high voltage - others. Case histories, law, l!'.1o1ooJ.._,.°",__ 
countermeasures, detailed security checklist, labeled internal 
photos, figures. ATMs contain up to $250,000 in cash! Add $19 for Placak Report! 

How cellphones operate and 
are modified. Vulnerabilities to 
hack attack and countenneasures. 
Comprehensive details on repro- / 

gramming NAMs, ESNs, etc-;;;~;::::::~~~ 
(cloning), control data fonnats, com-
puting encoded MINs, ESNs, SIDHs, operating sys
tems, PROM programming. forcing ACK, test mode and 
resets, cable diagrams, scanning. tracking. scanner resto- •ti'4liliitfl .. M~--
rations, freq and channel allocations, roaming. ESN and .,.._....,,.,,,, ... ._.:.Aioi. ... 
SIDH tables, troubleshooting, parts/ equipment sources, 
attendant stations, non-USA bands, healtfi concerns, and 
the ECPA and critique. Step-by-step descriptions to key
pad-reprogram 100+ popular cellphones. Plus complete 
section on phreaking cordless phones! Much more! 10 
times more info than any competitor's manual! 

Free Cellular Data Search: As a special service to C&CP 
buyers, we'll perfonn one FREE search of our mas.sive cellphone 
database if requested within 30 days of your purchase. Search 
results not guaranteed. est by mail (not fax ; mclude a #10 SASE. ..... ._"""'""' .... 

Details on how they 
work and dozens of ef-
fective ways of defeat
ing Caller ID, ANI, 
•69, •57, Call Block- ~J.._,.Qf.._, 
in~ •67 etc. Also de-
scnbes Caller ID, Orange, Beige, 
Cheese & CF Boxes, ESS, SS7, E-911, various 
Class services, CN/A, Non Pub DA, CAMA, 
DNR, 800-ECR, Diverters, LD Extenders, 
Centrex - much more! $19. 

Compilation of lOOs 
of the best eye-popping 
articles written b)'. lop-hack
ers & phreakers. ASCII text. Covers 
every major topic in hackerdom! 
Comes on 3 HD PC Disks! $39. 

Describes every known means of credit card fraud and 
scams. Includes countermeasures. Protect yourself! 

RADIONICS MANUAL $29 
Exciting electronic and electromagnetic therapeutic, diagnostic 
devices (mostly experimental). History, descriptions, plans, 
availability! Totally painless, can be used while asleep! 

STEALTH TECHNOLOGY $24 
Every known police radar and laser error - stealth method 
and material used to minimize reflections - strategic$ to 
fight speeding tickets - methods to detect and jam signals! 
HIGH VOLTAGE .DEVICES $29 
Many HV device plans: Stun Gun, Taser, Prod, Cane, Flasher, 
Blaster, Zapper, Audio/RF/Radar Jammer, Jacob's Ladder, 
Plasma &: Van de Graaff Gens., Fence Charger, Geiger Counter, 
Fish Stunner, Plant Stirn., Kirlian, much more! 

IF YOU ORDER ANY CATALOG 
THIS YEAR, THIS MUST BE ITI 
THE ALL•NEW TOP SECRET CATALOG 
FEATURES 200+ Hl•TECH PRODUCTS! 

WILL ROCK YOUR WORLDI 

MAIL $31 OR$ I WITH ORDERI 

ORDER Nowl 
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P JC Emulator 
PICE-6 from $295 

• Real-Time In-Circuit Emulator 
(to IO MHz) 

• Supports PIC l 6C62X, l 6C6X, 
l 6C7X, and l 6C84 

• Single step and run to Breakpoints 
• fucludes Assembler and Simulator 
• 15 day money-back guarantee 
• Programmer for PIC 16C5X, 16C6X, 

16C7X, 16C84, and 17C4X in DIP 
packages, only $155 

Learn 8051 on PC! 
With our 80C552 SBC connected to 
your PC's printer port, learn to write the 
8051 program, debug and test it on PC. 

• 8051 core processor (80C552) with 
8 channel 10-bit AID and PWM 

• 24 more I/Os and RS-232 port 
• 32K ROM and 64K RAM 
•. fucludes Assembler, Disassembler, 

Simulator, plus monitor and example 
programs, only $225 

ROMY-16 
EPROM EMULATOR 

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

J &M Microtek, Irie. 
83 Seaman Road, W Orange, NJ 07052 
Tel:(97J)J25-189Z Fax:(973)736-4567 

Write In 114 on Reader Service Card • 

i\~ E c 
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The RF Connection 
213 North Frederick Ave. 
Suite 11NV 
Gaithersburg, MD USA 
20877 

http://www.therfc.com/ 

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/Flexi4XU9096 

UG-218/9913 ..... $6.00 Pins Only .. .... $1 .50 
UG-21D/9913 ..... $4.00 Extra Gasket... .. 75 

Amphenol 83-1SP-1050 PL-259 ... ...... . $0.90 
UG-176/U Reducer RG-59/8X .. 25 or 5/$1 .00 
UG-175/U Reducer RG-58/58A .25 or 5/$1 .00 
Silver Teflon PL-259/Gold Pin .......... ......... . 

1 ........ .. . . .. ... . . . . . . . . . .. . . . . ... . . . . . . . . $1.00or10/$9.00 

MIL-Spec Coax Available (Teflon, PVC llA) 

New Product: Belden 9913F. 9913 with 
High Density PE Foam dielectric, stranded 
center cond. and Duobond Ill Jacket... .... ..... . 
....... .. ............... .... ...... .... 80/ft or $76.00/1 OOft 
Also New: 9092, RG8X with Type II Jacket 
Intro Price ... .. ........ ........ .... ........ $23.00/1 OOft 

Call for Specials of the Month 

Full Line of Audio Connectors for lcom, 
Kenwood, and Yaesu 

8 Pin Mike Female ............................... $2.50 
8 Pin •t'like 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 153 on Reader Service Card. 

The Electronics 
SuperStore 

We offer a complete line of 
Cellular Programming Equipment 

NO HORE FOOltN' 
AROUN1)!! 

STARTAC & EE3 ELITE 
7 Way Kopy Kats w/cables 

$100000 
• I for $360000 (SAVE S400) -·- :;;.>, 

NEC ESN Cllp ·Programs Model #'s 110 ~ C·TEK Cabla· Turn OK~too 
120, 180, 181 . . .... . . . . . . .. .. . .. .' .$300 ,._ ~oc.Y. or A~&T 3730 into a cellular 

\ monitor .. . . . . .. . .. $300 
NEC ESN Cllp • Programs Model #'s P700, 
P701 , P760, P761 .... . ... .. .. . .. .. $300 

GE, Ericsson ESN cllp • Programs Model #'s 
G.E. CT700, CT550, CT750, CT800 

Ericsson Model #'s AH210 AH220, AH235, 
AH237, AH238, AH300, AH310,AH320 .$300 

Call for Best Prices on Readen 

GE Ericsson • Programmable phone, 
modified & complete . .... . .. .. ... . . $600 

OKI 900 • Programmable phone, modified 
& complete ... . .... .. . .. .. . . . . . . .. $500 
Chip installation only .... . .. . .. . . ... $300 
Chip only - . ........ .... ... . .. . . . $175 

DOI RaadarJScannar scans A&B systems, 
unlimited memory, continuous login, complete 
except for PC ..... . ... .. . ..... $2500.00 

Pl ease ca ll your cou rteous service representatives for co mplete details at 

(954) 974-6161 
S&N Cellular• 934 University Drive • Coral Springs, Florida 33071 

..-r,. ~.• CB.UIWI ,_• s..11IUE .. EGllP- Pun:haser agrees not to use said software and equipment for any 
illegal purposes. This mdudes hne fraud, computer fraud. cellular ser.ice fraud, and any other fraudulent acts according to all federal and local laws induding 
rules of the FCC ti tle #18, section 1029. and all Florida statutes. All softwa,. and equipment is sold only to qual~ied buyers. All software is sold for educati onal 
purposes ONLYlll 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Miniature Engineering Modules 

Portable, rechargable 
POWER, why settle for less? 

The Mini-Watt 
only $29.95 

qty. 
1 

-2"x3", 5V@200mA, 
On board rapid charger, charge Indicator, 
step up regulator, short circuit protection!!! 
Batteries and power cube sold separately. 

Control DC motors 
with a serial line!!! 

The Motor Mind B 
only $29.95 

qty. 
1 

1.2"x1 .3", up to 30V/2A DC motor 
254 speed steps, reverse, stop commands 

optional tach. Input reads Q.65kHz 
automatic speed adjustment mode w/ tach. 

simple 1 or 2 pin serial communication. 

SOLUTIONS CUBED 
3029 F Esplanade 
Chico, CA 95973 

Need more room for data, 
want to free up i/o lines? 

You need the RAMPack 
only $24.95 

qty. 
1 

- 2"x2" BK bytes of RAM, fully addressable, 
socketed for replacement with NVRAM. 
simple 1 or 2 pin serial communication. 

Add real time to your 
design today!!! 

• t:_ ... . 
'.{!!;~~~~~' ' . ·'·" 

[ ~.:."';. . ' ;:o 

~7~J L~~--;\ 

With the Pocket Watch 
only $19.95 

qty. 
1 

1"x1" keeps time to the second, with 
alarm function, accuracy Is +/- 4min/year. 

simple 1 or 2 pin serial communication 

www.solutions-cubed.com 
phone (916) 891-8045 

fax (916) 891-1643 
Place your order by phone, fax, mail, or via our web site. We accept Visa and Mastercard. Shipping and handling are extra. COD is extra. 

Ask about our consulting services! BASIC Stamp is a registered trademark of Parallax Inc. 
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The DDRAM [Data Display RAM] is the 
. S to memory where the display contents are stored. 

Wuen it come based The actual content of this memory are the 
using character- . t character codes to be displayed. The 

f 
the matter is tha , HD44780 takes care of retrieving the dot 

LCDs, the truth ? , ll Scott Edwards patterns from the CGROM and putting 
I' spoiled. And it s add n LCD to my them into the display. The DDRAM and its 

m Wh n J need to a a . t . I grab manipulation can be a bit confusing at 
fault! e. t I don't even hesitc:i e, a first, since it usually contains many more 
Stamp projeC S,. l Backpack, wire up T characters than can be physically 
an LCD Sena dd few SEROU displayed. You can find LCDs as small as 

le of pins, a a and 2x8 and as large as 4x20. Keep in mind that 
coup nds to my prograr11;, the physical display is simply a window into the 

comma /' e got a nice DDRAM. 
presto, V In practice, this can be quite useful. You could, 

display. for example, write several messages to the LCD as 
part of the initialization sequence. During program 

Demystifying 
Character-Based LCDs 

There is no doubt that Scott's LCD Backpack 
has saved countless Stamp projects from oblivion 
and, in the process. has become one of the most 
popular products in his catalog. 

There are times, however, that I do very simple 
Stamp projects that have adequate code space and 
1/0 resources, so I cannot justify the expense of 
using an LCD Backpack. Direct control of 
character-based LCDs is not difficult, yet, it requires 
some specific steps to succeed. The gory details 
like initialization code and Register Select control -
things that the LCD Backpack hides from us -
must be handled by your '$tamp code. Like I said, it's 
not that difficult once you get the hang of it. 

How They Work 

The operation of character-based LCDs is 
analogous to your PC's video card and monitor. In 
your PC, information is sent by the program to the 
video card via the PC bus. The video card is 
responsible for the actual task of creating, 
updating, and refreshing the display. Information in 
your display in maintained in the video card 
memory. Our LCDs behave in the same manner: 
they accept data and commands via a bus, 
maintain character information in memory. and 
manage the built-in display. The brains behind the 
LCD is the Hitachi HD44780. In addition to 
managing the display [i.e., writing a character, 
clearing the display, moving the cursor. etc.], it 
contains three areas of memory: CGROM, DDRAM, 
and CGRAM. 

The CGROM (Character Generator ROM] 
contains the dot patterns for the characters that 
can be displayed. This ROM contains most of the 
US ASCII character set and several Japanese kana 
characters and symbols. 

operation, you can then point to a message by 
setting the display to the correct DDRAM address. 

The CGRAM [Character Generator RAM] is 
memory that we can manipulate to create our own 
characters. In a pinch, it can also be used as 
external, general-purpose memory. Use the 
CGRAM as external memory requires another 
control line [R/W, LCD pin 5] that we don't 
normally use in Stamp projects. We will, however, 
be covering the detailed use of CGRAM to create 
our own characters next month. 

Making the Connection 

Connection to the LCD is through a 14-pin 
interface, physically arranged 1x14 or 2x7. Don't 
panic, Stamp 1 users. We only need to use six lines 
to write to the display. And since four of these lines 
are tri-stated when not in use, they can be shared 
by other hardware [refer to Parallax Stamp 
Application Note #1 ]. Table 1 shows the LCD pin 
connections and how we'll interface them to the 
Stamp (the connections are the same for the 
Stamp 1 and Stamp 2]. 

Notice that the data bus is eight bits wide, but 

LCD Pin Symbol Level 
1 Vss ov 
2 Vdd +SV 
3 Vo 0-SV 
4 RS UH 
5 R/W UH 
6 E H-+ L 
7 DBO UH 
8 DB1 UH 
9 DB2 UH 
10 DB3 UH 
11 DB4 UH 
12 DBS UH 
13 DB6 UH 
14 DB? UH 

we're only using four bits. The ability to connect to 
the LCD through a four-bit interface makes it 
possible to use the LCD with the Stamp 1. If you're 
using the Stamp 2. you may elect to use the full 
eight-bit data bus. 

In my projects, I always use the four-bit 
connection. In my opinion. the four pins this mode 
saves is worth the few extra lines of code 
necessary to use .the four-bit bus. Another nice 
aspect of these LCDs is that their power 
requirement is very low (2 mA max]; so much so 
that you may use a Stamp pin for power control. 

+SV 

Pin 3 ------~ 
Pin 2 
Pin 1 
Pin 0 
Pin 5 
Pin4 --~ 

+SV 
-=- Ground _ ____.._, 

• • 
Stamp I LCD Connections 

Display Basics 
Use of the LCD is pretty straightforward. After 

power-up, wait a half second or so to let the LCD 
run its own initialization. Since the default mode is 
eight bits, we'll have to re-initialize it to accept our 
data via th,e four-bit bus. When the four-bit 
initialization is complete, we can send our 
characters or commands. The difference is 
determined by the state of the RS [Register Select] 

Function Stamp Pin 
Ground Ground 
Supply voltage (2 mA max) +5 or pin X 
Contrast control 
L =Instruction, H =Data 4 
L = Write data, H = Read data Ground 
Enable siqnal 5 
Data bus, bit 0 Ground 
Data bus, bit 1 Ground 
Data bus, bit 2 Ground 
Data bus, bit 3 -F.1.,m Ground 
Data bus, bit 4 0 
Data bus, bit 5 1 
Data bus, bit 6 2 
Data bus, bit 7 3 
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1x16 Display: 

I $00 I $01 I $02 I $03 I $04 I $05 I $06 I $07 I 

2 x 16 Display: 

$00 $01 $02 $03 $04 $05 $06 $07 

$40 $41 $42 $43 $44 $45 $46 $47 

$08 I $09 I $0A I $OB I $0C I 

$08 $09 $0A $OB $0C 

$48 $49 $4A $4B $4C 

$00 I $OE I 

$00 $OE 

$40 $4E 

$OF I 

$OF 

$4F 

Timeline, Inc. 
2539 W. 237th Street, Bldg. F 

Torrance, CA 90505 
1-800-872-8878 

1-800-223-9977 in California 

4 x 16 Display: 1mar..J I 

B.G. Micro 
P.O. Box 280298 

Dallas, TX 75228 
1-800-276-2206 

$00 $01 $02 $03 $04 $05 $06 $07 

$40 $41 $42 $43 $44 $45 $46 $47 

$10 $11 $12 $13 $14 $15 $16 $17 

$50 $51 $52 $53 $54 $55 $56 $57 

line at the time we write a code. The RS line is set 
high for characters, low for LCD commands. 

Enough chat, let's get to the code. Listings 1 
[Stamp 1) and 2 [Stamp 2) demonstrate the basic 
LCD features. This code is designed for a one-line, 
16-character display, which is readily available from 
surplus suppliers like Timeline and B.G. Micro {see 
Sources}. Timeline supplies the Hitachi driver 
manual with the purchase of LCDs. I recommend 
that you get a copy. It explains the details of 
initialization, writing to and reading from the LCD, 
and different schemes for display contrast control. 
Don't worry if you're not able to get a copy right 
away, the listings are well documented and, with a 
little study, you should have no trouble. 

This initialization code is required to allow the 
LCD to operate in four-bit mode. After setting the 
four-bit interface, this section of code turns the 
display on, turns off the underline cursor. and 
causes the cursor to increment after each 
character is written. Just to ensure that there is no 
garbage left from any previous operations, the 
Display Clear command is sent to the LCD. 

Writing a character or command is done in 
these steps: 

1. Set the RS line [HIGH for character. LOW for 
command). 

2. Place the high nibble of the character/ com
mand byte on the bus. 

3. Strobe the Enable line (cause a HIGH-to-

'Listing 1 
' Nuts & Volts: Stamp Applications, September 1997 

' -[Title]----------, 

' File ...... LCDDEM01.BAS 
'Purpose ... Stamp 1 ->LCD (4-bit interface) 
' Author .... Jon Williams 
' E-mail.. .. jonwms@aol.com 
' Started ... 16 JUL 1994 
' Updated ... 25 JUL 1997 

' -[ Program Description ]1--------, 

I 

$08 $09 $0A $OB $0C $00 $OE $OF 

$48 $49 $4A $4B $4C $40 $4E $4F 

$18 $19 $1A $1B $1C $10 $1E $1F 

$58 $59 $5A $5B $5C $50 $5E $5F 

LOW transition) .. 
4. Place the low nibble on the bus. 
5. Strobe the Enable line one more time. 

All the work is done by the sub-routine LCDwr. 
The entry at label LCDcmd sets the RS line low for 
LCD commands before writing the code with 
LCDwr. 

Multiple Lines 

Multi-line control is an aspect of character
based LCDs that often gives new users trouble. As 
stated earlier, this has to do with the physical 
display being a window into the DDRAM. Once the 
layout of the DDRAM is understood, there is rarely 
a problem. Be aware that you can obtain 2x8 
displays that are physically configured as a 1x16. 
Honestly, they're a pain to deal with, so I try to avoid 
them. The DDRAM address range can be extended 
with the use of additional drivers [HD441 ODs that 
are built into the LCD module), and the addresses 
are not contiguous. Table 2 shows how they're laid 
out in one-, two-, and four-line displays. 

Do you see how the addresses are interleaved? 
Keep this in mind when shifting multi-line displays. 
Please refer to the HD44 780 manual for additional 
information. The ability to write beyond the first line 
requires a small change in the initialization 
sequence. Once this is done, it is a simple matter of 
setting the DDRAM address before writing your 

I pin 2 
I pin 3 
I pin 4 
I pin 5 
I pin 6 
I pin 7 
I pin 8 
I pin 9 
I pin 10 
I pin 11 
I pin 12 
I pin 13 
I pin 14 

Vdd 
Vo 
RS 
R/W 
E 
DBO 
DB1 
DB2 
DB3 
DB4 
DB5 
DB6 
DB7 

http:/ /www.bgmicro.com/ 

Jon Williams 
3575 Belt Line Road, #304 

Irving, TX 75062 
jonwms@aol.com 

http:/ /members.aol.com/jonwms/ 

Scott Edwards Electronics, Inc. 
P.O. Box 160 

Sierra Vista, AZ 85636-0160 
520-459-4802 

ftp://ftp.nutsvolts.com/pub/nutsvolts/scott 

characters. See Listing 3 for details. 

Next Time 

Next time, we'll cover the use of CGRAM and 
how to create and display custom characters, 
including animation techniques. Until then, run the 
sample code and play with it. If you have any 
questions, please send a letter or E-Mail. And don't 
hesitate to pass on any new tricks that you create 
so we can share them with others. 

As a final note, I'd like to publicly thank Scott 
Edwards for the fantastic work he has done with 
the Stamp Applications column and for having the 
faith in me to carry the torch. I'm sure you'll join me 
in wishing Scott well in his ever-expanding business. 
And, rest assured, we haven't heard the last of 
Scott when it comes to Stamps. I'm sure he has 
something big brewing ... NV 

Editor's note: Due to 
print all three ~ 6$11, 
They are available tor 
the Stamp Applieatkms 
under the name septr;ode.np 
page 111. 

+5 

itations, we could not 
'lolled ;n this article. 

d from our web site in 
of the FTP Library 

Listing 3 is printed on 

Gnd (or wiper of 1 OK pot] 
Pin4 
Gnd 
Pin 5 
Gnd 
Gnd 
Gnd 
Gnd 
Pin 0 
Pin 1 
Pin 2 
Pin4 

'This program demonstrates the various standard features of a 1x16 LCD 
'display that uses the Hitachi HD44780 controller. 

' -[ Revision History]--------
' 

' LCD Connections: 

'LCD (Function] Stamp 

I pin 1 Vss Gnd 
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' 16 JUL 94 : Version 1.0 - compilation of code from last 3 months 
' 08 AUG 96 : Trimmed code to save space - no performance changes! 
' 25 JUL 97 : Updated for Nuts & Volts 

' -[Constants], _________ _ 



SYMBOL RS = 4 
SYMBOL E = 5 

' LCD control characters 

SYMBOL ClrLCD = $01 
SYMBOL CrsrHm = $02 
SYMBOL Crsrlf = $10 
SYMBOL CrsrRt = $14 
SYMBOL Displf = $18 
SYMBOL DispRt = $1 C 
SYMBOL DDRam = $80 

' Register Select (1 = char] 
' LCD enable pin (1 = enabled) 

' clear the LCD 
' move cursor to home position 
' move cursor left 
' move cursor right 
' shift displayed chars left 
' shift displayed chars right 
' Display Data RAM control 

' -[ Variables ]----------, 

SYMBOL char = B1 
SYMBOL index = 82 

' character sent to LCD 
' loop counter 

' -[ EEPROM Data]--------
' 

EEPROM ("THE BASIC ST AMP!"] ' preload EEPROM with message 

' -{Initialization )1---------, 
lnit: Dirs = %00111111 

Pins = %00000000 
' set 0-5 as outputs 
' clear the pins 

' Initialize the LCD (Hitachi HD44780 controller) 
I 

LCDini: PAUSE 500 
Pins= %0011 
PULSOUT E, 1 
PAUSE 5 
PULSOUT E, 1 
PULSOUT E, 1 
Pins= %0010 
PULSOUT E, 1 
char= %00001100 
GOSUB LCDcmd 
char= %00000110 
GOSUB LCDcmd 
char= ClrLCD 
GOSUB LCDcmd 

' let the LCD settle 
'8-bit mode 

'4-bit mode 

' disp on, crsr off, blink off 

' inc crsr, no disp shift 

' -{ Main Code ]1---------

Start: FOR index = 0 TO 1 5 
READ index, char 
GOSUB LCDwr 
PAUSE 50 

NEXT 
PAUSE 2000 

char = CrsrHm 
GOSUB LCDcmd 

char= %00001110 
GOSUB LCDcmd 
PAUSE 500 

char = CrsrRt 
FOR index= 1TO15 

GOSUB LCDcmd 
PAUSE 100 

NEXT 

' get character from EEPROM 
' write it 
' delay between chars 

' wait 2 seconds 

' move the cursor home 

' turn the cursor on 

' move the cursor accross display 

FOR index= 14 TO 0 STEP -1 
char = DDRam + index 
GOSUB LCDcmd 

' go backward by moving to 
' a specific address 

PAUSE 100 
NEXT 

char= %00001101 ' cursor off, blink on 

GOSUB LCDcmd 
PAUSE 2000 

char = %000011 DO 
GOSUB LCDcmd 

FOR index= 1TO10 
char= char" %000001 DO 
GOSUB LCDcmd 
PAUSE 250 

NEXT 
PAUSE 1000 

FOR index= 1TO16 
char = DispRt 
GOSUB LCDcmd 
PAUSE 100 

NEXT 
PAUSE 1000 

FOR index= 1TO16 
char = Displf 
GOSUB LCDcmd 
PAUSE 100 

NEXT 
PAUSE 1000 

char = ClrLCD 
GOSUB LCDcmd 
PAUSE 500 

GOTO Start 

'blink off 

' flash display 
' toggle display bit 

' shift display 

' shift display back 

' clear the LCD 

' do it all over 

' -[ Subroutines )---------

' Send command to the LCD 

' Load char with command value, then call 
I 

' Clear the LCD ...... . .... $01 , %00000001 
' Home the cursor ....... . $02, %00000010 
' Display control . ..... . ... (see below) 
' Entry mode . . ... . ....... (see below) 
' Cursor left .. ... . ... . ... $10, %0001 DODO 
' Cursor right . . ...... . . . . $14, %00010100 
' Scroll display left . ... . .. . $18, %00011000 
' Scroll display right . .. . ... $1 C, o/o000111 OD 
' Set CG RAM address . . . . %01 aaaaaa (Character Generator) 
' Set DD RAM address . . . . %1 aaaaaaa (Display Data) 

' Display control byte: 

I % 00001 DCB 
I I 1----
1 1-----
1-- -- --

blink character under cursor (1 =blink) 
cursor on/ off (1 =on) 
display on/ off (1 =on) 

' Entry mode byte: 
I 

I % 000001XS 
I I- - - - shift display (S=1 ), left (X=1 ), r ight (X=O) 
I- - - - - cursor move: right (X=1 ), left (X=O) 

LCDcmd: LOW RS 

' Write ASCII char to LCD 

LCDwr: Pins = Pins & %1101 DODO 
Pins = char / 16 I Pins 
PULSOUTE, 1 
Pins = Pins & %1101 ODDO 
Pins = char & $OF I Pins 
PULSOUTE, 1 
HIGH RS 
RETURN 

' enter command mode 
' then write the character 

'save 7, 6 and RS; clear bus 
' output high nibble 
' strobe the Enable line 

' output low nibble 

' return to character mode 
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PRINT 
T-SHIRTS 
FOR FUN 
OR PROFIT! 
With your computer! 

FAST. EASY with 
Heat Transfer Printer Ribbons! 

I . Put Ribboo Into your printer. 
2. Print message"' design onto regular paper but print It In a 

mlrro< Image. (Print Shop and other programs have this 
capability.) 

3. Place paper lace down on T-shirt and Iron the back of paper 
to transfer the Image. 

Available In red, green, blue, or black at $10.95 each for 
the following printers (specify make and colors wanted}. 
Panasonic 1080/ 1180/ 1090/ 1190/ 1123/ 1124; IBM 
Proprtnter; Epson MX/FX/RX 80/ 85/86e/Ll(800/ 
L.Q5001LQ510/LQ570/Ll000; Star NX/Nl./ NPlO; 
Selkosha SPB00/ 1000, Tandy DMP130; Apple 
lmagewriter, Ottzen 120D/ 180D/ GSX140; Okldata 
182/192/320. 

$11 .95 each for Epson MX/FX· l00/ 286e, LQIOOO/ 
1050, LQ2500/2550/EX800/ 1000/LQ860, AP3250/ 
LQlOO Star NX1020/ 2400/2410/ 2415/ 2420, 
Panasonic KX-P 2180/ 2123/ 2124/ 1624/ 1524, 
T oshlba ?321/351/1340. $5.95 each for Okldata 82/ 
92183/93, Gemini 10X/15X. 

Available In BIAO< only at $10.95 each for Star 
NXlOOO, NEC ?2200, Commodore MPS-801. 

Available In 4Color Heat Transfer for lmagewriter II, 
$12.95; Star NXlOOO $14.95; Star NX1020 $23.95; 
Star NX2420 $23.95; Star NX2450 $23.95; Otlzen 
GSX-140 $23.95; Epson LQ2500/2550/EX800/ 1000 
$16.95; Fujitsu DX2100/2200/2300/DL 3300/ 3400/ 
3600 $27 .95; Panasonic KX·P 2180/2123/2124 
$23.95. 

HEAT TRANSFER MARKING PENS 
Add colors to the computertzed design or use alone. 
Set/5 Colors (red, orange, yellow, green, blue) wide pens 
$15.00, narrow pens $14.00 . 

.,,_,HARD-TO-GET 
PRINTER 
RIBBONS 

Gortlla Banana, Commodore 1525 $8.00; Adam 
Coleco $12.00; 11-850/ 855 $6.00; Centronlcs 700 
Zip Pack $5.00; C. ltoh Prowrtter Jr., Rlteman 
C+/F+ $6.00; Rlteman lnforunner $8.00; 
Commodore MPS-801 $5.00; MPS 803 $5.00; 
Decwrlter l.A30/36 $4.00; Apple Scribe $4.00; 
Mannlsman Tally Spirit 80, Conunodore 1526 
$5.00; Epson JX-80 4Color $14.00. Prtntronlx 
P-1013 $11.00. 
CNer 200 different ribbons In stock. All ribbons new, not re
lnlced. Fully guaranteed. Order directly or send SASE for 
complete list. 

Add $2.00 per order sh.ippkig. CaiWomia residents add 7.75% sales 
tax. On ribbon orders CN0' $30.00 deduct 10% discount. 

H.T. Onn l,,01111-'ULCI vupplies 
249 Juanita Way. Placentia. CA 92870-2216 

,..- -.., 714-121-9122 ~J 
-. _ 100-377-2023 r ~ · 
~~,,. NI714-H3·1Z11 [ __ __ 

http://www. extremep lay. com/occomp/o rr .htm 

Write In 91 on Reader Service Card. 

The FBASI C TI Ckit™ 
- Max EEprom: 65535 bytes "S " tamp users-
- Signed 32bit Math 

- 300% faster than Stamp I 

- PC Peripheral Buss 

look at the new features 
of the TICkit-62 

- Interactive Debugging 96 bytes RAM 
- EEprom Arrays and Structure 

- 44780 LCD Module Routines 

Improved RS232 simulation with handshake 

Background PWM 
- 9600 Baud Serial Routines All previous TICkit features 
- 16 Multi-purpose 1/0 Lines 

QUESTIONS? 

Run FBASIC programs without the delays and difficulty of 

assembly coding. Simple to use, easy to learn, 

call us at (303) 440-5590 or visit our home page at: 

www.csn.net/versatech 

complete small projects quickly with the FBASIC TICkit.'" 

Suitable for both beginners and experienced engineers. 

Starting as low $49. 

Ask us about the 
J2C X-Tender 
Peripheral! 

Versa Tech,. 
Electronics 

P.O. Box 18476, Boulder, CO 80308 

TO ORDER CALL: Phone: (303) 440-5590, fax: (303) 440-9467, bbs: (303) 440-7828, e.mail: versatech@csn.net 

BECOME A NUTS & VOLTS DISTRIBUTOR 
Call 909-371-8497 Today! 

I TEST EQUIPMENT cont. 

WANTED: WESTERN electric test equip· 
ment. Tube-type only please. Freq. measur
ing sets, oscillators, amplifiers, parts, tubes, 
etc. 1·800-251-5454. 

HP SPECTRUM ANALYZER 141T with fol
lowing plug-ins: 8554B, 8555A, 85528, 
8553B $2,295; HP 8405A vector voltmeter 
$225, HP 8614A 800 to 2400MHz signal gen· 
erator $350. All test equipment reconditioned, 
calibrated, six month warranty. ISA, PO Box 
6955, Laguna Niguel, CA 92607, 714 488· 
0010, fax 714-488-0299. E-Mail: 
sklar@certnet.com 

OPTICAL IMPULSE GENERATOR, TEK 
OIG-502, new unused complete documenta
tion and accessories, 1996 cat. price $9,500, 
our price with warranty $1, 750, 2 available. 
Sl-5010 programmable scanner as new 
$500. Psitech Plus 707-745-4804, Fax 707-
747-52n. 

SHALLCO T-693 precision audio attenuator 
$89. Vector VIZ WR50-C RF signal generator 
$49. Epson TM300 thermal printer $79. HP 
720A power supply $29. Heath IB37 stereo 
FM generator $49. SYNERGETICS SUR
PLUS, Box 809, Thatcher, AZ 85552. 520-
428-4073. VISA/MC synergetics@tinaja.com 

MICRODYNE 1100, 1200, 1400 series 
receivers all bands, FM and PM demods, 
SOU, IF filters. Aydin, Schlumberger, monitor 
systems bit syncs. 805-934·2058. 

SWEEP SIGNAL generator HP 8601 A. 
Frequency 100KHz to 110MHz in two bands 
with frequency accuracy of approximately 
±1% of frequency. As a sweeper and signal 
generator it does the work of two instruments 
easily and conveniently. Our price $495. 90 
day guarantee. Call 1-800-435-1516. 

POWER SUPPLY SORENSEN OCR 20-
25B2 0-20V, 0-25A, current price $1,625. 
OUR PRICE $495. 90 day guarantee. Call 1 • 
800-435-1516. 

Zenith ST1 OOO's 
$25.00 

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 
310B, Bethpage, NY 11714. http://www.sci 
ence-workshop.com 

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. 

FEITEK HAS the test equipment you want at 
reasonable prices. We buy, sell , and trade 
HP, Tak, GR, etc. Call or fax Monday thru 
Friday, 9 to 5, 314-423-1770, or write us at 
Box 3423, St. Louis, MO 63143. 

SELL: LASER Precision T0-9960 fiber optic 
TOR $3,500; HP 8660C, 86632B, 86601 A 
signal gen. synthesizer, .01-110 MHz AM/FM 
$2,500; HP 3575A phase meter $800; Phillips 
5715 50MHz pulse generator $400; HP 
59041A, bus analyzer $250; HP 654A test 
oscillator 10Hz-10MHz $250; HP 204C 
sinewave oscillator 5Hz-1 .2MHz $150; HP 
3586B selective level meter $800. A-Comm 
Electronics 303-290-8012. 

HP 141T SPECTRUM ANALYZER 
w/8552B/8553B $850. AST GLOBAL MAR· 
KETING: voice: 1-888-216-7159; Fax: 814· 
337-7920; E-Mail: astmrktg@wrench.toolcity. 
net 

Call for pricing on: 

POWER SUPPLIES, ETC.: HP 62378 triple 
output: 0-18V, 1 A; 0-20V, .SA dual tracking 
$375. HP 6253A 0-20V, 3A dual tracking 
$295. HP 6255A 0-40V, 1.5A dual tracking 
$325. HP 64438 0·120V, 2.5A $350. Tek PS 
503A triple output $175. Xentek extreme iso· 
lation transformers for clean power: 5 KVA 
2.5 KVA, etc., starting at $175. Excellent con
dition warranty. Pepper Systems, 214-353-
0257 (FAX 214-902-9511 ). Zenith Jerrold Tocom 

Scientific Atlanta 
Pioneer Panasonic 

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. 

All converters are unmodified 
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Visit our website www.kableworks.com 
Write In 186 on Reader Service Card. 

HTTP://WWW.LABX.COM/AMSL.HTM 
HOSTS HUGE LIST OF IN-STOCK, USED 
ELECTRONIC TEST, LABORATORY, AVIA· 
TION & MANY OTHER INTERESTING 
ITEMS. AMSL, 802-254-9459, FAX 802-257-
t\862. 



HP 19808 measurement scope $700. HP 
141T spectrum analyzer with 8552 & 8553 
plug-ins $750. 8552 & 8553 plug-ins $150. 
HP 5253 plug-in $100. HP 302A wave ana
lyzer $200. HP 211A squarewave gen. $125. 
HP 70358 X/Y recorder $50. Ballantine 
3440A RF millivoltmeter $100. All plus ship
ping. JOHN 304-525-8793 FAX 304-522· 
9604. E-Mail: PEHL52A@PRODIGY.COM 

FLUKE 6080A/AN signal generator 0.1MHz 
to 1056MHz resolution 1 Hz 10 digit display 
output range +13dBM Am, FM and phase 
modulation. Sold new $20,000. Our price 
$4,500. 90 day guarantee. Call 1-800-435-
1516. 

TEST EQUIPMENT for sale/wanted: RF, 
Microwave, video and fiber optic. Broadcast 
TV, satellite and related industries. Wavetek, 
Tektronix, Hewlett Packard and other manu
facturers. Spectrum analyzers, signal level 
meters, sweep systems, TDRs, OTDRs, and 
much more. PTL Cable Service. Phone 561-
747-3647 FAX 561-575-4635. 

EG&G PAR 128A lock-in amplifier $400; 
lthaco Dynatrac 391A lock-in amplifier $500; 
Pacific Measurements 1009 log lin power 
meter $250; HP 3400A RMS meter $250; HP 
400GL $200; HP 33308 $500; HP 3470A 
$500. A-Comm Electronics 303-290-8012. E
Mail: Sales@a-comm.com Web site: 
http://www.a-comm.com 

HP 8656A signal generator w/new upgraded 
·0· attenuator. 100KHz to 990MHz 8 digit 
LED display resolution 10Hz AM, FM, and 
DC FM modulation output range +13 to 
-127dBM. HP price new $7, 190. Our price 
$2,295. 90 day guarantee. Call 1-800-435-
1516. 

GENRAD 12018 $30, 1201C $30, 1310A 
$50, 1330A $50, 1390B $60, 1432N $40, 
1433-B $60, 1433-X $60, 1531A/AB $55, 
1551C $70, 1954 $50, 1954-9780 $30, 50011 
$10, 500J $10, SOOT $10, 500X $10, M10 
$50. Wavetek 111B $40, 115 $50, 132 $50, 
154 $200, 155 $150, 155-FWD $150, 182A 
$75, 186 $75, 3002-673 $150. G&G 210-674-
8771, fax 210-674-8775. 

HP 86408 signal generator 500KHz to 
512MHz +19 to -145 d8M output power 
range, internal AM, FM, and pulse modula
tion, internal phase-lock synchronizer, digital 
frequency read-out, external counter capabili
ties. With Opt. 03 (reverse power protection). 
Latest HP price new $12,375. OUR PRICE 
$1,395. HP 8640B OPT. 02 extends frequen
cy to 1024MHz. Latest HP price new 
$13,050. OUR PRICE $2,095. 90 day guar
antee. Call 1-800-435-1516. 

SALE MISC. Bell 812 Gaussmeter w/probe 
$100; Leader LB0-15 MA, 10 in. X-Y monitor 
as new $200; unused no case $125. 
Electrostatic discharge simulator mod. ETS 
910 $250; SCIENTIFIC ATLANTA 4651B 
DS3 transmitter, 4654A error analyzer, 
4657 A/B DS3 error analyzer 8 units available 
@ $200 ea. offers. Psitech Plus 707-745-
4804, Fax 707-747-5277. E-Mail: 
apeas@ix.netcom.com 

HP 32003 oscillator 10-500 MHz with 13515A 
doubler probe $185. 308-532-3291. 

WANTED: TEST EQUIPMENT AND SER
VICE MONITORS. WE WILL TAKE YOUR 
EQUIPMENT IN ON CONSIGNMENT OR 
PAY TOP DOLLAR BY NEXT DAY FEDEX 
FOR GOOD NEW OR USED LA TE MODEL 
EQUIPMENT. AMERITEK, BIRD, CUSH
MAN, EIP, HP, IFR, MARCONI, MOTORO
LA, NARDA, RVCOM, SMITH-MYERS, TEK
TRONIX AND OTHERS. CALL 1-800-476-
2526, FAX 601-868-0133 OR E-MAIL: 

· alcomtest@aol.com 

HP ATTENUATOR, DC to 18GHz HP 
8495B/HP 84948 pair, 0-70 dB; 10dB step 
and 0·11dB; 1d8 step. $800. EC 90 
DEGREE HYBRID (2-18 GHz w/SMA conn,) 
$50 or 2 for $90. 513-932-3349 (6241 fax) 
anita@your-net.com 

SELL: TEKTRONIX 475 scope with probes. 
Extra clean. Needs a good home. Call Carl, 
501-474-2156 CST. 

SOLID-STATE RF signal generator. 100KHz-
150MHz in six ranges . RF output 0-100m 
Vrms. Audio output 1 KHz, 1 Vrms. Includes 
RF cable and manual. $120 ppd. Ross, 217-
428-7385. 

OSCILLOSCOPES FOR SALE. Tek 465 
100MHz dual trace delayed sweep $545. Tek 
475 200MHz dual trace delayed sweep $695. 
Oscilloscopes come calibrated with certs, a 
manual, pouch and 2 ea. X10 probes. 90 day 
guarantee. Call 1-800-435-1516. 

AM-FM SERVICE MONITORS bought & 
sold . IFR, Motorola, Wavetek, Marconi, 
Triplet, HP. FOR QUOTE CALL TEST
TRONICS. Full calibration & repair, rea
sonable rates. A division of Communications 
Signalling Inc. 1-888-423-2565, 805-251-
2244, Fax 805-252-3100. 

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. 

WANTED: SPECTRUM analyzers, sweep
ers, network analyzers, HP, Tektronix. Also 
looking for radio service monitors, Motorola 
R-2001 I A/8/C/D, R-2200/ A/B/I FR-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. 

HP 8901A $2,600, HP 5345A $450, Fluke 
5100A $700 (has problem), 1000MHz. Signal 
generators: Fluke 6080A $3,900, Fluke 
6071A $2,800, Fluke 6060A $2,500, Marconi 
2022A $1,800 . http://www.madbbs.com/ 
amtronix 716· 763-9104, fax 716· 763-0371 . 

TEKTRONIX T202 Scopemeter/DMM w/case 
& PS, charger, manual & probes, $600; 
Wavetek 3000, $500. SASE for test equip
ment/manual list, 5175 Westland Dr., New 
Carlisle, OH 45344. 937-845-0625. 

HP 3581 C selective voltmeter/wave analyz
ers, unchecked, power up okay, $149. Tek 
AM502s $149, Fluke 5408 thermal transfer 
standard $395. Tek 7844 400MHz mainframe 
$175. Technologies West 541-267-6064. 

HP 3456A digital voltmeters with GPl8, 6.5 
digits, 10 PPM accuracy DC and ohms, 
250KHz true RMS AC. Easy-to-use, with 
operating manual, $500. Precision 505-988· 
5233, E-Mail: jbau@dsrt.com 

TEKTRONIX 453 scopes $60 + shipping. 
Attenuators: Weinschel, Omni Spectra, 
Narda, Midwest Microwave, ranges 1.0dB to 
10.0dB $15 ea. South Coast Surplus 714-
830-9170 Fax 714-454-9841. Ty Miller. 

MICROWAVE SWR test set, 3-12 GHz, with 
HP 444A, PAD 277-A meter, three PAD 
model 233 slotted lines & coax/WG adapters, 
like new $385. 757-431-9319. 

Quality Reconditioned 

Our 1997 Catalog is here! 
Please call for your free copy. 

Tektronix 7603 Sampling Package 
7603 Oscilloscope mainframe with 7S11 Sampling 
Unit The 7S11 single channel sampling unit holds 
a S-4 Sampling Head. Sampling head is a 25ps 
rise time unit with 50Q input impedance. Includes 
7T11 Sampling Sweep unit which provides 1 O 
ps/div to 5 ms/div calibrated. time base. 

$1000.00 

Tektronix S-6 Sampling Head 
S-6 is a 50Q feed-through unit for high speed 
applications.30 ps rise time, displayed noise<5 
mV. 

$350.00 

Tektronix S-4 Sampling Head 
S-4 is a 25 ps rise time unit with 50Q input 
impedance, displayed noise <5 mV (unsmoothed). 

$350.00 

Tektronix 7S11 Sampling Unit 
Single-channel, 2 mV/div to 200 mV/~iv calibrated 
deflection factors, takes plug-in heads. 

$250.00 

Tektronix 7T11 Sampling Sweep Unit 
10 ps/div to 5 ms/div calibrated time base, ran
dom or sequential sampling, equivalent or real 
time sampling, no pretrigger required. 

$500.00 

Tektronix 7815 Delaying Time Base 
Horizontal time base provides time and delta time 
measurements with CRT readout, vertical trace 
separation between 2 delayed sweeps. 

$250.00 

Tektronix TAS 465 Oscilloscope 
100 MHz analog oscilloscope, 2 input channels, 
auto setup, measurement cursors, save/recall 
setup, like new. 

$1250.00 

Tektronix TDS 350 Oscilloscope 
Digitizing Oscilloscope, 150 MHz, 2 channels, 1 
MS/s sample rate, 1 mV to 1 O VI div, 15 K record 
length. Includes 2 probes. 

$3250.00 

Tektronix 2213 
60 MHz Oscilloscope, 2 mV sensitivity, 5 nS/div 
sweep si)eed, advanced trigger system, includes 2 
probes. 

Special $590.00 

Tektronix 465 Oscilloscope 
100 MHz Oscilloscope, dual trace, 5 mV/div sensi
tivity, 5 nS/div sweep rate, includes 2 probes. 

Special $590.00 

Tektronix 475A DM44 Oscilloscope 
200 MHz Oscilloscope, dual channel, 2 mV/div 
sensitivity, 1 ns/div sweep rate, delaying time
base, with DM44, differential-time option, includes 
2 probes. 

Special $850.00 

Hewlett-Packard 5342A 
Microwave Frequency 
Counter, 500 MHz to 
18 GHz, 11 digit LED • 
display, sensitivity to 
-25 dBm . Opt 001, 
high stability time . 
base, 011 , HP-IB. 

Special $2500.00 

Hewlett-Packard 85908 Opt 021 
Spectrum Analyzer, 9 kHz to 1.8 GHz, amplitude 
range -115 to +30 dBm, 32 Kbytes of non-volatile 
program memory, Opt 021, HP-IB interface. 

$8000.00 

Hewlett-Packard 8591 A Opt 001 
Spectrum Analyzer, 9 kHz to 1.8 GHz, amplitude 
range -63 to +75 dBmV, 32 plus Kbytes of user 
memory. Opt 001, 75Q input impedance. 

$6750.00 

Hewlett-Packard 6002A 
Power Supply, 0-50 V, 0-1 OA, 200 Watt, autorang
ing, CV/CC. Opt 001 , HP-IB. 

$750.00 

Hewlett-Packard 3580A 
Spectrum Analyzer, 5 Hz to 50 kHz, digital storage, 
1 Hz resolution bw, amplitude 20V to 100 nV, 80 
dB dynamic range. 

Mechanical $1000.00 
or LED $1500.00 

WANTED: USED TEST EQUIPMENT 

Write In 147 on Reader Service Card. 

Hewlett-Packard 35868 
Selective Level Meter, makes carrier measure
ments to 32.5 MHz, voice channel measurements 
from 50 Hz to 100 kHz. Can use 3336B level gen
erator as an automatic tracking generator. Has opt 
001, 003 & 004. 

$850.00 

Narda 3708NM Termination 
De to 1 B GHz, power 5W, type n, male. 

New $20.00 each 

Weinschel Model 1 
Attenuator, de to 12.4 GHz, 2W, 6 dB, type n, m/f. 

New $20.00 

Meca 600-10-1 Attenuator 
Attenuator, 50Q, 1 O dB, de to 2.0 GHz, 2W, type n 
connector m/f. 

New$20.00 

Meca 600-3-1 Attenuator 
Attenuator, 50Q, 3 dB, de to 2.0 GHz, 2W, type n 
connector m/f. 

New$20.00 

Anritsu MS 4208 
Network/ Spectrum Analyzer, 10 Hz to 30 MHz, 
100dB 
dynamic 
range, built in 
synthesizer, 
frequency, 
magnitude, 
phase and 
delay, 75n. 

$3500.00 

Anritsu MS 420K 
Network/Spectrum Analyzer, see above, 50!1. 

$4250.00 
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Ma!!it advanced set-tap you can buy! 

• Wlb:ll • ......... cllaml while 
recording ..... 

• SUbscrlbe lo two different cable 
systems silldblmusly 

TYSON/HOLYFIELD 
HEAVYWEIGHT FIGHT 

CABLE Communications 
$49.95 

ORDER NOW! 
Dual Tuners allow consumers to 
select their cable services on an a 
la carte basis. EXAMPLE: You 
could comparison shop Pay-Per-
View events, selecting who has 
the best price on the same event. 

TYSON/HOLYFIELD 
HEAVYWEIGHT FIGHT 

, ~ East CHOICE Cable 
$29.95 

ORDER NOW! 

j ' 

• Eleclronlc progr11 .-111e shows all 
....-1111ing over neXI 7 days 

• One Touch Recording autolllalically sets 
Y• VCR lo record 

• Categorizes Programming by broad subJect 
such as sports programs, then subcatego-
rizes illo illvDll calelJI• sa as lo:keJ 

• 11118raCtlve On-Screen Dlsplay 

• SChlDlle up 18 1 B cllannels ID lock/llllock -
• Preloaded wllh 85 of Ille IOI popull' 

channel labels · CNN, MIV, ESPN, et. 

• V-Chip Ready 

DYNAMIC: Tec:hnologie!i 
Suite 541064 68154 
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MAJOR PUBLIC AUCTION 
VTEL 

SEPT. 24, 1997 Ii. 
MERIA • SAN JO 
Tues., Sept. 23 (9 
Sept. 24 (9am-9: 

Surpld$ i~!~ts of A Video · 
. 1,Vidn~facturing F · 

PC's BJr,~ii~b .. erals • Facili. ... 
\:ella'rll\ Test & Ins 
\JO\ .. :... t · 

Video & ·tel~col;nmunica ·· 
Elect'• ;;;<' '' st & 

800. 763 

ale • Bond #82488496 
1241 East Hillsdale oster City, California 

650-571-7400 • www.koll-dove.com 

I TEST EQUIPMENT cont. 

WANTED: WATHIN Johnson frequency 
counter DR0-309A or DR0-223. Must be 
working. Tel. 718-456-1988. Walter Iacobelli, 
2147 Harman St., Queens, NY 11385. 

WANTED: LATE MODEL TEST EQUIP
MENT {Tektronix, HP, Fluke), and test equip
ment service manuals. Pepper Systems: 214-
353-0257; 214-902-9511 FAX. 

TEK 492 SPECTRUM ANALYZER opt. 2, 
reconditioned, calibrated, six month warranty 
$3,995. ISA, PO Box 6955, Laguna Niguel, 
CA 92607, 714 488-0010, fax 714-488-0299. 
E-Mail: sklar@cerfnet.com 

CALIBRATION EQUIPMENT SALE! Fluke 
335A $275; Fluke 5100B/03/05 $2,850. AST 
GLOBAL MARKETING: voice: 1-888-216-
7159; Fax: 814-337-7920; E-Mail: astmrktg 
@wrench.toolcity.net 

ROGERS RT/DUROID 5880 8031 .031 
18x24" $80, 9x12" $20. 308-532-3291. 

WE PAY TOP DOLLAR for your used test 
equipment. Fax us 732-280-0111 or phone 
us 1-800-435-1516. . 

SECURITY 

MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-769-1002, FAX: 818-769-
1084. 

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 410-483-6211 . http:// 
www.worldprofit.com/maateez.htm 

. HEWLETT PACKARD 
116658, Modulator (Unused) ................... $450 
11683A, flange Calibrator .... . ................ $600 
11720A, Pulse Modulator, 2· 18GHz .....•...•.... $550 
11729C, camer Noise Test Set ............ . . $18,000 
16500A, Logic Analyzer Mainframe ...... . .... .. $2750 
165108, BO Channel, 25MHz 

State & Timing Module ..... ......... .. ..... $1000 
16528, L09C Analyzer w/Oscilloscope ... . •... . .. $4000 
19808, Measurement Oscilloscope .•....•..... .. $800 
214A, Pulse Generator, O.OSV to 100V •..•....... $200 
3311A, Function Generator, .01Hz·1MHz . ........ $225 
3314A, Function Generator, .001Hz-19.99MHz .... $3000. 
3325A, Synthesizer/Function Generator .....•... $2000 
334A, Distortion Analyzer ........... .. ....... .. $250 
339A, Distortion Analyzer ..................... $2000 
3455A, Digital Voltmeter . . . . ................. . . $400 
3456A, Digital Multimeter, 6.5 Digits ...•.•....... $800 
3488A, Switch Control . .. .. . ................ . $1100 
356n A, 5-Parameter Test Set ..•..•...•...... $2700 
3575A, Phase Giiin Meter 1Hz·13MHz ••........ $1000 
3581C, Selective Voltmeter .............. . ...... $800 
3582A, Spectrum Analyzer. .02Hz·25.5KHz •. ... . $2750 
3585A, Spectrum Analyzer, 20Hz-40MHz ....... . $7500 
37204A. Multipoint HP-18 Extender .............. $250 
3852A, Data Acquisition/Control Unit ............ $2350 
4192A, LF Impedance Analyzer .............. $11,500 
4262A, LCR Meter . ........... .... ....... . .. $1750 
4342A, 0-Meter, Opt. 001, 1 OKHz-32MHz ........ $1750 
435A, Power Meter ............... . ....... . ... $150 
436A, Power Meter w/HP-18 lntlllface . ..... . .... $1300 
4935A, Transmission Test Set .. .. .. . ....... . .. $1400 
53288, Universal Counter .. .............•..... $1250 
53348, Universal Counter .................. .. $1850 
5335A, Frequency Counter, opt. 1t:V20 ....•... . .. $1200 
5354A, Frequency Converter ................ .. . $800 
5355A, Frequency Converter . ........ . ..•...•. $1000 
5356A, Converter Head ......... . ......... .. .. $950 
5359A, Time Synthesizer .. . ... .. . .. . .. ....... $1000 
5370A, Universal Time Interval Counter ....•..... $1500 
5372A, Frequency & Time Interval Analyzer ..... $13,000 
54201A, Digitizing Oscilloscope, 300MHz ........ $2500 
542010, Digitizing Oscilloscope .. . . . .. . ..... .. . $2850 
6002A, Opt. 01, Power Supply, HP-18, 

0-50VJ0.10A ...... .. ............ ..... ..... $700 
6024A, DC Power Supply, O-SOVJ0.10A ..•.... . .. $1000 
6034A, DC Power Supply, Q.6C1\/, 0-1 OA .. . ...... $1850 
61nc. DC Current source ..................... $700 
6186C, DC Power Soun:e, 0-300V, 0.100 MA . . .... $850 
62278, Dual Power Supply, 0-25VJ0.2A . ......... $600 
6291A, DC Power Supply, 0-40'/, 0-SA ........... $650 
7090A, Measuring Plotter ...... .. .... ...... .. . $2000 
80078, Pulse Generator. 1 OOMHz ................ $550 
80128, Pulse Generator ...................... . $750 
8013B, Pulse Generator .............• ... . . .... $750 
8082A, 250MHz Dual Pulse Generator . .. .. . .... $1500 
8182A, Data Analyzer ........................ $2200 
83508, Sweep Oscillator Mainframe ..... .. ••... $4200 
83522A, Oscillator Plug-In, .01·2.4 GHz ..•.•... . $5500 
83545A, Oscillator Plug-in, 5.9-12.4GHz ......... $2500 
8411A/018, Frequency Converter .1 1to18GHz ..... $500 
8444A, Tracking Generator w/Opt. 059 .......... $1200 
84458, Automatic Preselector ................. . $450 
8447 A, Amplifier, 0.1-400MHz .................. $300 
8501 A, Storage Normalizer .•. . . .. . . ..•. . ..... $1000 
85588, Spectrum Analyzer, 100KHz-1500MHz, 

w/182T •• ... ...•.. . ... . ....... . .......... $2200 
8569A, Spectrum Analyzer, .01·22GHz .........• $6500 
85698, Spectrum Analyzer, .01 ·22GHz ...... . ... $7500 
86408, Signal Generator, Opt. 002, .5-1024MHz ... $2100 
86408, Signal Generator, Opt. 1, 2 . ...........• $2200 
86548, Signal Generator, 10-520MHz ...•........ $800 
8656A, Signal Generator, 100KHz-990MHz ...•. .. $2500 
8660C/100, Synth. Signal Generator ..........•. $1350 
86601A, AF Plug-in, .01MHz·110MHz .•..•.•..... $350" 
866028, RF Plug-in, 1-1300MHz ...••.•.... • .... $650 
86603A, AF Plug-in, 1·2600MHz .. .. . .......... $1500 
8660C Opt. 100, Signal Generator, 1-1300MHz 

w/866028 RF PllJ9-in & 86632A Mod. Plug-in .... $3000 
8662A, Synth. Signal Gen., 10KHz·1200MHz • . .. $30,000 
8672A·K22, Frequency Extension Unit 

for HP 8672A ............................. $3500 
87 45A, $.Parameter Test Set ........ . ......... $850 
87468, S.ParameterTest Set, 5-12.4GHz ......... $700 
87 48A, $-Parameter Test Set w/Opl. 026 ....•..• $2500 
8754A/H26, Network Analyzer, w//8748A Opt. 026 . $7000 
8756A, Network Analyzer ..................... $2500 
8nOA, Arllitrary Wavefonn Synthesizer ......... $3000 
89018, Modulation Analyzer . .. . ............... $5000 

TEKTRONIX 
11A52, Two Channel SOOMHz 

OsciUoscope Arr1!1ifier ...................... $1200 
2230, 100MHz Dig~al Storage Oscilloscope ...... $2500 
2236, 100MHz Oscilloscope 

w/Counter/Timer/DMM ............. . ..•... . $1550 
2337. 1 OOMHz Oscilloscope w/DMM ............ $1850 
24458, Four Chamel 200MHz Oscilloscope ..... . $3000 
4658, 1 OOMHz Oscilloscope w/DM44 ............ $600 
466, 1 OOMHz Storage Osc~loscope w/DM44 . . . .... $800 
475, 200MHz Oscilloscope . . ............... .. .. $650 
475A, 250MHz Oscilloscope ..•................ $800 
485, Oscilloscope, 350MHz ............ . ... .. .. $900 

494AP, Programmable Spectrum Analyzer. 
10KHz·21GHz ....... . ... . ...... . ....... $18,500 

576, Curve Tracer . . ......................... $2850 
577/01, CurveTracerw/Storage ........ . ...... $1850 
5n/D2, Curve Tracer w/1n Fixture •.. .. ....•.. $1700 
7A18, Oual Trace 75MHz Ampr.fier Plug-in ..•..• • .. $45 
7A26, Dual Trace 200MHz Amplttier Plug-in .•.... . . $65 
7A42, Four Channel Amplifier Plug-in .•.....•..•. $650 
7B53A, Delayed Sweep Time Base Plug-in, 100MHz . $75 
7870, Time Base Plug-in, 200MHz . ... .. .. .... ••• $75 
7871 , Delaying Time Base, 200MHz .. . . . . . ....... $75 
7885, Delaying Time Base, 400MHz ...•.......... $75 
7D11, Digital Delay Plug-in ..................... $100 
7D20, Programmable Digitizer . ..........•... . .. $400 
7L12, SpectrumAnalyzer, 100KHz-1 .8GHz ....... $1500 
7l 14, Spectrum Analyzer, 1 KHz-2.SGHz ... . ..... $3000 
7L 18, Spectrum Analyzer Plug-in, 1.5-1 SGHz 

Capable of SOGHz with Mixers .... . ..... .. ... $2500 
7511, Sampling Plug-in .. .. .................. . . $50 
AA5001, Programmable Distortion Analyzer . . ... . $1700 
AM503, Current Probe Amplifier . . ..•............ $400 
CG5001 , Progranvnable Calibration Generator .... $4000 
FG5010, Programmable Function Generator ...... $1200 
FG507, 2MHz Function Generator ...........•... $975 
R2246, 4 Channel Oscilloscope, 1 SOMHz ...••... $1650 
ATD710, Digitizer ................... . •. ...•. $2500 
SG501 o, Programmable Oscillator .......•.•.•.. $3000 
SG503, Leveled Sinewave Generator ... . ........ $900 
SG504, Leveled Sinewave Generator ... .. ..... . $1800 
TM5003, Three Slot Power Mainframe ...•.. •..... $450 
TM5006, Six Slot Power Mainframe . ....• . .. . .... $550 
TA503, Tracking Generator for 492/41516 . ... . ..... $850 

MISCELLANEOUS 
Boonton 102F, AM/FM Signal Generator, 

OC-1040MHz . ... . . . .•... .. . . ...... . ...... $1850 
Eaton 20528, Arr1!iifier, 100-512MHz ....•......• $800 
Fluke 5100B/03/05, Multifunction Calibrator ....... $4000 
Fluke 51008/05, Multifunction Calibrator .. . . ..... $3500 
Fluke 51018103, Calibrator ......... ........... $4500 
Fluke 5200A, AC Voltage Calibrator ...... . .. . ... $2000 
Fluke 5200A/5215A, AC Voltage Calibrator 

w/Power Amp .......... .. ............. . .. $3850 
Fluke 54408, Precision DC Voltage Calibrator .. . .. $4500 
Fluke 60608, Synthesized Signal Generator 

.01-1050MHz .. .. .. .... .. .. . ...•. . ...... . . $3500 
Fluke 61608, Synthesizer. Opt. 09 .............. $1000 

. Fluke 7220, Frequency Counter, 10Hz-1300MHz ... $350 
Fluke 845A8, Null Detector . . . . .... . ... .. . .. . .. $600 
Fluke 8520A, Digital Multimeter ......... . ....•.. $700 
Fluke R8840, Rackmount Digital Multimeter 

w/059 Option .............................. $750 
Gen-Rad 14828, Standard Inductor, 100UH ..... . . $400 
Gen-Rad 1482E, Standard Inductor, 1mH ....... .. $350 
Gen-Rad 1482L, Standard Inductor, 100mH . ..•. . , $350 
Gen-Rad 1482P, Standard Inductor, 1 Henry ...... $400 
Hughes. Amplifier 18·26.5GHz, 1 Watt .... ...... $2500 
Keithley 195A, System DMM w/T emp .......•..... $700 
Kikusui PLZ700W, Electronic Load ....• . ........ $850 
Krohn·Hne 3202/R3202, Tunable Filter/ 

Rack Version ......................... $500/$350 
Krohn-Hite 3342, Tunable Filter ................ $1000 
Phillips 5191 , Prog. Synthesizer/Function Gen. 

0.1MHz·2.147MHz . .. ...•....•.•..... ...... $1750 
Phillips PM5715111, 50MHz Pulse 

Generator (New) ... . . .. . .................. $1300 
Phillips 6652C, Prog. High Res. Countermmer. 

8 Digit, 120MHz ........................... $1300 
Pwr. Designs 40500, DC Power Supply, 

Q.40V/Q.5A .......•.•............ . . . .... .. $400 
Solatron 7081, Precision Voltmeter • . ... .... ... . . $750 
Sorensen DCS33-33, DC Power Supply, 

33V/33A, 2" Tall ................•..... .. .. . . $700 
TTC T-8EAD 209, T Carrier Analyzer ........ . . . $2000 
Wavetek 166, Pulse Function Generator .•....... $1000 
Wavetek 178, Automatic Synthesizer • . .....•. . .. $1850 
Wavetek 186, Phase Lock Generator, 5MHz .. •.... $400 
Wavetek 2002, Signal Generator, 1·2500MHz ..... $1500 
Wavetek 3000, Signal Generator, 1·520MHz ..•.... $900 
Wavetek 3000-200, 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 8003, Precision Scalar Analyzer ... . . . .. $5500 
Wavetek 8541, Power Meter, 

10MHz-40GHz (New) ................ ..... • $1500 
Wavetek 859, 50MHz Programmable 

Pulse Generator .. . .................... .... $850 
Wavetek 907A, Signal Generator, 7·12.4GHz . . ... . $850 
Wdtron 560A, Scalar Network Analyzer .... . ..... $1000 

OUR NEW INTERNET ADDRESS IS: 
http://www.rssu !us.com 

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

(626) 967-0846 • FAX (626) 967-1999 
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, 3 Southern California Locations! COMPUTER CIRCULATION CENTER, Inc. - _J World Wide Web http://www.allelec.com 
~ 1300 E. Edinger. Santa Ana - 714/543-5011 

DBA:Alltech Electronics Co Phone Orders __. 201s w. Lomita BLVD. Lomita - 310/539-2260 

Fax: 760/724-8808 
School &: Government POs AcceP.tedl 
Phone Order Hours 9AM - 5:30PM Mon- Fri 

760/724-2404 ml\ -' 1401 El Camino Real. Oceanside - 760/721-0093 
We buy surplus & unwanted computer inventory 

WWW .allelec.com as well as scrap electronics related inventory. 

iomega Zip 100 $
99 

40meg ... $19.00 

20meg ..... $9.00 

Removable Drive 
Unlimited Storage 

capacity using 
lOOmeg cartridges 
available for $13ea. 

or get a 
10 Pack for $120 

DEC ColorWriter 520ic 
Refurbished Printer 

Parallel Version 

Computer Parts 
·Accessories 

Surplus Electronics 
Qty.DisrountsAvailable 
Govem & Educ POs 

accepted 
Apple II I Mac I IBM $129.00 
MONTHLY SPECIAL 

Contains Ore Cold Cathode 
Huorescent Tube, (55 inches) 

R<>n11ires 1,.500VAC DC Inverter board to 
&-ilght Backlit arm is 5.25 x 85 inches. 

Repair your laptop & save! 
Creat for experimenters! 

LCD Backlight *19.00 

486 DX 4/100 OVERDRIVE 

Upgrade your DX33 or DX66 
to a DX4/100 

will work with DX socket 
5volt 

no adapter required 

*49 

----~--- -----------

CHIPS & ROMS 

$19 
to 

$45.00 

All SCSI Cases have 2 SO Pin Centronics 
connectas and~ Watt P /S.Open Face has 

RCA's for CD Audio 
1HH5.25" SCSI (Open Face) .... $35.00 
1 HH 5.25" or 3.5" SCSI 

(Closed Face) ............... -............... $29.00 
2 CD's or SyQuest Side by Side .. $45.00 
2HH or a Full Height SCSI Case .$45.00 

486 DX2/ 66 
Slimline Case 

Includes SVGA Monitor 
w /16megs of RAM 
120meg. Hard Drive 

1.44 Floppy Drive 
NEW Keyboard & Mouse 

(All other Items are refurbishedand 
carry a 90 day warranty 

Monitor Models may vary) 

$299 
$339 w/NEW Monitor 

Intel P75 (pulls) -·--··········.$55.00 
Intel P90 (pulls) --·-··········.$69.00 
Intel 486 SX -25 ···--·············.$4.95 
Intel 486 SX-33 ····--·············.$7.00 
Intel DX-25 ·······-··-···············.$7.00 
Intel DX-33 ·······-·····-··········.$12.00 
Intel 486 DX/2 -50-............. .$20.00 
Intel 486 DX/2-66 ...•.•.......... .$35.00 
AMO 486SX/2-66 .•••............ .$14.00 
80287-8 ..............•......••........... .$19.00 
80387DX-33 ...................... ... .. $19.00 
82450 .. ..... ................................. $2.00 
8250 .. ·············-························.$1.00 

Mac/Powerbook Accessories 
RAM Chips 

10'' Open&.une VGA C.olorMonilor....$149.00 
Operi. frame oomposite 9". B&W Monitor 
assembly. Build your own monitor_._$19.00 
9" B&W Security Monitor. "Box" type with 
75 n input.. ................................................... .$59.00 
~·Composite "Box" type cabinet Green 
screen. Good for seaui~monilor. Input 
for 75.Q (standard) or High imped
ance$.35.00 

Kensingtcn Auto Adapter 
(For PowerBook 100-180) ........................................... $19.00 
External Video Adapter Cable 
(Not for 100, 140 or 170) ................ .............................. $1200 
KensingtcnADB 10-I<eypad 
(good with any MAq ................................................ $19.00 
Asante Micro SCSI/EN Ethernet Adapter 
for Power B<x>k-............................................................. $49.00 
Grab Bag! Name Brand 8 Pin Phone Net~ 
$3.95 ea. or 5 for .............. ........... ..................................... $1500 
Poweibook 100-l!U5eries Replacement AC Adapter 
(Apple Brand) ................................................................. $24.00 
Apple Plaintalk or Standard Microphone 
(Power Macs Req. Plaintalk) ....................................... .$9.00 
level 2 256K Cache (for PPC 6100, 7100, 8100) .$19.00 

2716 or 2732 ..................... $0.75 
2764/27128/27256 .......... $1 .50 
27512, 271000, ......... ... ..... $2.00 
27040 .. ······ ·· · ............. ....... .. $3.00 

SCSI CD ROM 

2x External NEC. ............. $59.00 
2x Internal NEC .............. $35.00 
4x External Toshiba _ ....... $85.00 

4x Internal Toshiba -·-· ·····$59.00 
Apple CD (2x) 300i Int. .. $45.00 

C.olorCa:nposite Moni.m.Nd:suitalie ir8Jcrl
umn 1at bLitam b!usErl fcra:mpule."~, '--------------1 
N"mleldo,asavideo monitor. ScXnemvesruro There is a $25 Minimum order for Mail Orders. 
inputalso. PleaseSpe::ify $69.00 All prices and availability are subject to change without notice. 

HITP:/ /WWW.ALLELEC.COM 

Mini Tower 145 Watts ........................ $12.00 
Mini/Mid Tower 200W ...................... $19_QO 
XT Power Supply 150W ••.••.•••••..•••••••• $15.00 
Remote wired w/Side Switch 

AT Power Supply. 200W •••••••••••••••• $19.00 

PC Cards & Accessories 

9 Pin Serial Mouse ···························-···········: ..•.. $5.95 
PS2 HP/Logitech Mouse ................ - ..•.•............... $9.00 
Micro Soft InPort Bus MouseCard & Mouse.$12.95 
CGA/EGA Video Card ...................................... $19.00 
VLB I/ 0 Card ········· ············ ·········-·······················$12.95 
VGA VLB Card 1 Meg ....... ............... .................. $19.95 
VGA VLB Card 1 Meg upgradable to 2meg .... $25.00 
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 
AT Floppy, Serial&: Par Controller ...... .............. $9.95 
Super 1/0 IDE, Floppy, 2 Serial, 1 Parallel .... ._$14.95 
AT MFM HD&: Floppy Control... ............... ...... $14.95 
Full LengthCGA w/RCA out ........................... $14.95 
101 XT I AT Keyboard(Refurb.) ................... ........ $9.00 
101 AT Keyboard (NEW) .....•• ·-··-·--··-····-·-···$14.95 
Slot Expanders (3,4 or 5 Slot, for slim type PC cases) 
Installs in single slot and rises vertically ... ...... -.$9.95 
XT Motherboard ....... .... ·· ········--·····----········· ········· ··$9.95 
AT Motherboard w/1024K .............. ... ............... $29.95 
SOWatt DC/AC Power Inverter ······-··-············$19.00 
Flip Phone Accessory Kit ................. _ •••..•.••••.... $19.00 

VISIT OUR WEB PAGE DAILY FOR SPECIALS&.. MORE INFO. ON THESE ITEMS 
CA Residents J*Me: add 7.251'. SU. m.• Minhnmn shJpplng:tc iwldlingdmps SI.SO. • Wunnty: Used/Rmirbished. products have a90 cbyw....ty •ALL ~turNmusthave mRMAl,callbelore Mippingb.ck to us.. •No ~um wilh.out aninvOKI! ~ &: IW\dling:dwrga we non-relund.lible • 

20'l.Roloddngdlorg .. 'l'fllos .,producttpurdl-•lln rrror • U.:ompothlily prcbl<mo. Schod • Univenily Pwch..~ ... ..:<p'od. othas m NJC only. • PDcoond ""11ibbililyMlject., dwlge atanytme wilhwt any notifocadm _.,._ 



MO-TECH DISTRIBUTORS 
YOUR MIDWEST PANASONIC 
CONVERTER WHOLESALER 

lOPC 20PC 50PC 

TZPC1453G2 $63- $61- $59-
"Top of the line converter" featuring sleep timer, parental lock, 
standard/HRC switchable, last channel recall, favorite channel 
memory, and 83 channel capable. 

TZPC1003 $49- $44- $42-
one of our best selling converters featuring sleep timer, 
parental lock, last channel recall, favorite channel memory, and 
80 channel capability. 

TZPC175DG2 $89- $85- $82-
our "Top of the line" converter with volume control. Featuring 
sleep timer standard/HRC switchable, parental lock, last 
channel recall, favorite channel memory, and 83 channel 
capable. 

UTS Wholesaler S . AT 
1-800-633-4540 

Novavision 
5175 Slot 

Regal CR-83 
535 10 Lot 

Panasonic 100-3 
s45 10 Lot 

Panasonic + Vol. 
5130 10 Lot 

DQN7 
540 10 Lot 

Millennium 3 
5110 Slot 

Remotes 
. s5 SO Lot 

C.O.D./Money Order Only 

24 DOT?, Inc. 
www. 24dot7. net 

Co-location 
W eh-hosting 
Virtual Stores 
Internet Malls 

Secure Server for 
Credit Card 
Transactions 

Put your 
Company on 

the 
INTERNET 

FAST and EASY with 1 Call 
Full T-1 access 

800-941-7715 
Nuts & Volts Magazine/September 1997 49 



h - 0 e for Cab ce 
Only Novaplex Brings You So Many Great Low-Cost Converters 

Centurion 
~ - -- .. -- - ~ '", ~VA ~ • 

Centurion · · 

NOVAVISION 
Watch one channel 
and record another 
any 
quantity 

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

The New Centurion converter offers o number of powerful features: 

parental control favorite channel memory 
switched AC outlet batteries included 
sleep timer jumper coble included 
remote control included illustrated user monuol 
outo/manuol fine-tune LED display 

place your orders soo!l-ilemond for the Centurion is high! 

Introductory Offer! For a limited 
time only, I 0-lot price is only: 

Quality SA-Compatible Remotes 

SRC 8600A SRC 475A (w/valume) SRC l75A 
Operates 8600 on- Operates 8540 & 8590 Operates 8500-8590 
screen programming series volume-control series non-volume 
converters converters converters 

$6.25 $6.25 

Jerrold· & SA-compatible topcases with lenses 
Torx Bits & Drivers (all brands) 
Capacitors (every voltage) at 1000-lot prices 

$5.75 

s 
from 
from 
from 

SRC 075A 
Operates all beige 
8500 series converters 

$3.25 
3.95 
.06 

$5.75 

Also ovoiloble: 
Tocom, Hamlin, 
Pioneer, and 
Panasonic com
patibles; all 
prices quoted in 
this ad ore: 

10-lot 
prices 

f 
MOTOROLA 68H705C8P MICRO 

BLOW OUT! 
each 
minimum order 100 lot 

Panasonic TZPC 14S Converter 

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

Panasonic TZPC 1003 Converter 
Featuring sleep timer, parental lock, last channel recoil, 
favorite channel memory, and 80 channel capability. 

~ ~ ~~,' 
, . . .. ~ 

... . . " .. ~ . 
' -
' 
P-soaic TZPC 145 $ 65 
dim.el 2 or 3; 1 o-lot prices 

Full Line of Jerrold-Compatibles 

PIRC 82A JRC 450A JRC 550A (w/volume) 
Operates Pioneer Operates Jerrold DRZ Operates OP, OPBB, OPV, 
8200 series converters 4 50 series converters OQN 5&7, Starcom VI, 

& DL 4 series converters 
$6.25 $5.75 $5.75 

tity dis 
Kester Solder 44 Coresize 
Jumper cables ( l, 3 & 6 ft.) 
Jerrold· & SA-compatible bezels & lenses 

- from 
from 
from 

ZRC 3 (Zenith) 
Operates all Zenith 
PM, PZ, ST series 

$6.00 

$8.45/roll 
.60 
.95 

Call Toll-Free Bam-&pm PST 8 0- 44-66 
Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352 
FAX: 818/504-6522 COD, MasterCard, Visa, Credit Terms 

Panasonic™, Jerrold™, Zenith™, Tocom™, Pioneer™and Scientific Atlanta™ are trademarks of their respective corporations and are not affiliated with Novaplex, Inc. 
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Turn Your Multimedia PC into a Powerful 
Real-Time Audio Spectrum Analyzer 

Features 
• 20 kHz real-time bandwith 
• Fast 32 bit executable 
• Dual channel analysis 

• High Resolution FFT 
• Octave Analysis 

• THO, THD+N, SNR measurements 
• Signal Generation 
• Digital Filtering 
• Triggering, Decimation 
• Transfer Functions, Coherence 

• Dynamic Data Exchange (DOE) 
• Time Series, Spectrum Phase, 

Spectrgram and 3-D Surface plots 
• Real-Time Recording and 
~est-Processing modes 

Applications 
• Distortion Analysis 
• Frequency Response Testing 
• Vibration Measurements 
• Acoustic Research 

Svstem Requirements 
• 486 CPU or greater 
• 8 MB RAM minimum 
• Win. 95, NT, or Win. 3.1 + Win.32s 
• Mouse and Math coprocessor 
• 16 bit sound card 

Priced from $299 
(U.S. sales only- not for export/resale) 

Professional Quality Sound Cards Available ... Call 

DOWNLOAD FREE 30 DAY TRIAL! 
www.telebyte.com/pioneer 

PHS Pioneer Hill Software 
24460 Mason Rd. N.W. 
Poulsbo, WA 98370 

Spectra Plus 4.0 
Affordable Signal Processing Software 

Sales: (360} 697-3472 Fax: (360) 697-7717 e-mail: pioneer@telebyte.com 

Write In 154 on Reader Service Card. 

Board Camera Options 
• Models to 600 Line Res. 
• Monitor in Darkness with 
IROption. 

• Can be plugged into 
any VCR or Monitor. 

•Low Power Consumption. 
• Standard NTSC Output. 
• Options: Switchers/ 
Optics/Wireless/Fiber 
Optics & More. 

MB-750P 
Pinhole 
Camera 
$129.~ 

MB-705UX 
C-Mount Camera 

with Lens Included; 
8 or 12mm Lens 

your choice! 

ELECTRONIC 
COMPONENTS 

Call for your FREE 356 
page catalog TODAY! 

• 69,000+ Products 
• 135 Manufacturers 
• Same Day Shipping 
• No Minimum Order 

800-992-9943 
817-483-6828 Fax: 817-483-0931 

http://Www.mouser.com 
catalog@mouser.com 

MOUSER 
ELECTRONICS 

958 North Main St., Mansfield, TX 76063 

Write In 193 on Reader Service Card. 

li!iJlNJ[§) 
!JD[Jf)i]D@ 
C?fliill[][{}ff§) 
GP-KS162 Features: 

• Y." Interline Transfer CCD with 
768(H) x 494(V) pixels @ 480 
Line Horizontal Resolution 

• Auto Gain Control (AGC) 
• Electric Light Control (ELC} 
• Auto Light Control (ALC) 
• Adjustable Video Signal Level 
• Back light Compensation (BLC) 
• Compatible between camera & CCU 
•Output signals: composite x2, Y/C x 1 

BASIC makes it easy for you to 
program the fast and powerful 
Microchip PIC microcontrollers. 

•:• Expanded BASIC Stamp 1 
compatible instruction set 

•:• True compiler provides faster 
execution & longer programs 
than BASIC interpreters 

•:• In-line assembler & Call support 

•:• New Features/ Peek & Poke, 
12Cin & 12Cout 

•:• Supports PIC16C6x, 7x & 8x 

•:• Use with most PIC programmers 

PicBasic Compiler Bundle - $179.95 
Includes: PicBasic Compiler, EPIC 
Programmer, AC Adapter, 25 Pin 
Cable, PICProto18 and PIC16F84 

Also: PICProto Boards -$8.95-$17.95 
EPIC Pocket PIC Programmer - $59.95 

•BASIC Stamp is a trademark of Parallax, Inc. 

micrtJ~ngincerin!f ~bs, @nc. 
Box 7532 Colofi!dO Springs CO 80933 

(719) 520-5323 FAX 520-1867 
Ill www.melabs.com l:IC 

Write In 115 on Reader Service Card. 

#GP-KS162 

New Catalog 
Available for 
All Models. 

V-Pack 202 
Shown with 

Optional Transmitter 
for second channel 

Polaris Industries 

TI~~LlO 
[II]~ 
mllll 

470 Armour Drive NE• Atlanta GA 30324 •Tech Info: 404-872-0722 •FAX 404-872-1038 ';'/,f;~,:iv:~~r,':rr:i~%r,sr::tf:;;:;::u,~ch•ngewithoutnotice 
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lpat\ '\) Encyclopedia of 
Electronic Circuits: 

The CD-ROM of 1,000 Circuits 
This unique CD-ROM con
tains 1, 000 circuits that 
can be knitted together to 
create virtually any project 
imaginable. In this three
part series, I show you 
how to use this CD to go 
from concept to copper, 
and build a karaoke ampli
fier in the process. 

Mental Automation. 
By itself, this marriage is no big deal. You 

don't need a schematic capture program to dis
play schematics on a screen. A simple file viewer 
will do. What sets this CD-ROM apart from other 
schematic sources - such as Adobe Acrobat 
(PDF) files - is that the drawings are in schemat
ic capture format - which means you can load 
the circuit into SuperCAD and turn it into a print
ed circuit board using SuperPCB. Moreover, you 
can modify the schematic right on screen before 
you commit your design to copper. 

byTJ Byers 

there's even a couple of thermins (a 
sound-effects generator right out of a 
50's sci-fi flick). 

A handful of the designs, like the 
two-watt TV transmitter, are quite ambi
tious and complex. But most of the cir
cuits are simple designs that can be 
described as one-evening projects. 

You know the type, a single IC micro
phone amp or a light dimmer. The 
accompanying text is frequently very 
terse, usually a sentence or two, if at all. 

Readers often ask me where I get the 
answers for the "Electronics Q & A" col
umn. Well, some of the answers come 
from years of experience, and some 
come from you. But mostly they are the 
result of searching through countless 
stacks of trade journals and application 
notes. To be a good engineer, technician, 
or Q & A columnist, you don't have to 
have a good memory, just a good refer
ence library. 

2 
N&V KARAOKE MACHINE 

Left 

fught 

Stereo 

One of my sources is the Encyclopedia 

Audio Circuits 

Consumer Circuits 
Mike 

General Electronics 

Central 
Image 

Canceller 

Mike Preamp 
with Tone >----~ 

Controls 

Sound 
Mixer 

Measurement and Sensor Electronics 

Power and Battery Circuits 

Radio Circuits 1 
Signal Generation 

ABC Topics in Alphabetical Order 

Encyclopedia of Electronic Circuits Selected by Rudolf F. Gnf & William Sheets, © 1996 McGraw-Hill & Mental Automation, Inc. 

of Electronic Circuits edited by Rudolf 
Graf & William Sheets and published by 
McGraw-Hill. This six-volume series con
tains thousands of circuits gathered from 
all sorts of professional publications, 
such as EDN and Electronic Design. 
Recently, the first three volumes of this 
treasure trove were put on a CD-ROM 
called the Encyclopedia of Electronic 
Circuits on CD-ROM and linked with 
SuperCAD and SuperPCB, a schematic 
capture/PCB layout package from 
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In this article, I'll show you how to convert 
the circuits on the Encyclopedia of Electronic 
Circuits CD-ROM into a functioning project using 
the SuperCAD toolkit. 

The Encyclopedia 

The encyclopedia contains about 1,000 cir
cuits which range in purpose from active anten
nas to zero-crossing detectors - and a whole lot 
more. Looking for a Tesla coil? There are two. 
How about a negative-ion generator? Yep, and 

Power 
Supply 

Speaker 
Amplifier 

,___ __ +12V 

Fortunately, most of the designs 
are simple enough that they don't 
need a lengthy explanation in most 
cases. But, just in case you need 
more, there's a reference made to 
the original source of the design. 

The cross references are plentiful 
and well thought out. First, there's 
a table of contents that catalogs 
the circuits by function, such as 
audio circuits or measurement and 
sensor electronics. There are eight 
"chapters" in all (Figure 1 ). Next is 
an index of topics in alphabetical 
order. From here you can look up 
topics like audio oscillators, Geiger 
counter circuits, or laser-related. 

Under each of these choices are any
where from 1 to 100 circuits on the sub
ject. 

Finally, there's the search button. 
When all else fails, you can usually find 
what you're looking for by searching the 
entire contents of the encyclopedia using 
a keyword. 

There are two types of searches: 
topic and embedded words. When using 
the topic search, the keyword has to be 
the first word in the title of the circuit 
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The Encyclopedia of Electronic Circuits on CD-ROM 
is a cornucopia of schematics and EDA (Electronic 
Design Automation) software. The CD-ROM costs just 
$99.00, and includes the viewer needed to display the 
schematics on the screen. To edit the circuits or make a 
printed circuit board, though, you need the Mental 
Automation (206-641-2141; http://www.mentala.com) 
CAD software, which is also located on the CD-ROM. 
However, you need to buy a password to unlock them. 
Fortunately, the programs are modular and you only have 
to pay for the ones that you want to use. The CD-ROM 
contains sjx CAD software products: 

SuperCAD Schematic Editor for Windows: 
MA8000, $149.00. 

SuperPCB Printed Circuit Board Software -
Intermediate level: MA8505, $149.00. 

SuperPCB Printed Circuit Board Software -
Intermediate Level with Router: MA8510, $299.00. 

4 
MIKE PREAMP WITH TONE CONTROL RS 
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SuperPCB Printed Circuit Board Software -
Full Version: MA8500, $499.00. 
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because the search function won't click 
on embedded words. For example, elec
tronic dice can't be found by the keyword 
dice; electronic is the keyword here. 

With the Find function, on the other 
hand, the same keyword turns up elec
tronic dice plus six other game-related 
circuits. Unfortunately, the Find feature 
dredges up every file that contains any 
permutation of the keyword, so searches 
using keywords like amplifier or IC gener
ate an overwhelming response that can 
take time to sort through. 

Multiply And Conquer 

Sometimes, I use one of these circuits 
"as-is" to answer your question, but not 
often. In many cases, the circuit is built 
around a part that is no longer available 
or prohibitively expensive, in which case I 
need to make substitutions. Then there 
are those questions which are more com
plicated than a single circuit_ can solve. 
The solution is to paste two or more cir
cuits together, a task that the CD-ROM is 
well suited for. 
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SuperSIM Digital Simulator for Windows: 
MA8100, $149.00. 

mentalSPICE Analog Simulator for Windows: 
MA6600, $149.00. 

C6 
0 . 002µF 

There are demo versions of SuperCAD and SuperPCB 
included on the CD-ROM, too, which cost nothing to use. 
These demo programs are the same as in the real version, 
with the exception that you cannot save or print files, and 
several utilities, such as the netlister and autoplacement, 
are not included. Also, the number of schematic part sym
bols and layout packages are limited to those needed for 
the tutorials and design examples. R7 

100< 

*SOk ohm 
TREBLE 

RB 

C7 E----i 
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To duplicate the features I describe in this article (the 
first of three), you'll have to spend a total of $248.00 for 
the CD-ROM ($99.00) and SuperCAD ($149.00). Later, I'll 
add mentalSPICE ($149.00) and SuperPCB ($149.00), 
which you may or may not opt to use for your projects. All 
four programs require Windows 3.1 or Windows 95. 

Let's take a typical design and walk it 
through from concept to finished project. For this 
scenario, I'll describe how to turn your stereo or 
boombox into a karaoke machine. 

Karaoke lets you pretend to be Kenny Rogers 
or Elvis Presley. You take mike in hand, tell the 
band to hit it, and sing your heart out to an audi
ence (or your parakeet, as the case may be). 
Generally, the band is a recording of a popular 
tune, usually a golden oldie such as Proud 
Mary, that has the vocal removed. You sing 
along with the band and provide the new vocal. 
What this karaoke machine does is remove the 
vocal from your records, cassettes, or CDs and 
leave just the music. 

Block By Block 

The karaoke machine consists of five mod
ules (Figure 2) , four of which I found in the 
Encyclopedia of Electronic Circuits. The fifth I 
drew myself using the SuperCAD editor. 

At the heart of the design is a central image 
canceller - a circuit that eliminates the vocal 
portion of an audio signal while leaving the 
instrumental portion (Figure 3) . It does this by 
mixing the left and right channels 180 degrees 

out of phase. 
Normally, the voice signals are in 

phase to create the center channel and 
the instruments are out of phase to 
enhance the stereo effect. When mixed 
by the op amp, the voice will be canceled 
out, leaving just the instrumental. 

Resistor R3 biases the non-inverting 
input of U 1 from an artificial ground cre
ated by resistors Rl and R4. Signals 
applied to the right input are coupled to 
the non-inverting input of U 1 through C4 
and attenuating resistor R5. Resistors R3 
and R5 make up a 6 dB attenuator so 
that there is unity voltage gain between 
the input and the output. 

However, the right input signal is not 
inverted. Therefore, a signal appearing at 
both inputs is phased out by the circuit 
and will not appear at the output. 
Variable resistor R6 is used to adjust for 
full cancellation should the input voltage 
of the left and right signals be slightly dif
ferent. 

I don't know about you, but I don't 
sound like Elvis .. . or Lou Rawls, for that 
matter. If I did, this would be a different 
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story. With a little help from 
a bass and a treble tone 
control though, at least I 
won 't sound like Tiny Tim 
- which is why I selected 
the more elaborate "Mike 
Preamp With Tone Control" 
circuit over a simple signal 
amplifier for the micro
phone. 

5 
Inputl ! VRl 

500kfl 

SOUND MIXER/AMPLIFIER 

lOO kO 

suppression is built into the 
chip, so you 'll hear no 
thumps from this amplifier, 
and the output is short-circuit 
protected. 

This circuit was originally 
designed to provide a sound 
boost to a handheld trans
ceiver, but it's easily adapted 
for our use. In the original 
design, Rl is used to replace 
the speaker in the handheld 
transceiver's audio output. 

The original circuit 
(Figure 4) uses an LM318 
op amp in a standard non
inverting configuration. 
Resistor Rl provides an 
input path to ground 
(which is real, not imitated 
as in the circuit above), 
while the combination of 
R2 and C2 provides a fre
quency roll-off below 30 Hz. 
At 30 Hz and above, the 
gain is relatively flat at 
about 50 dB. 

VR3 
MCl 
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Since we aren't amplifying 
a speaker-like source, this is 
the first thing to go. L 1 and 
C3 are history, too. The vol
ume control (R2) can stay, 
but it, too, is geared for a 
low-impedance source. 
Consequently, its value needs 
to be increased, too - some
thing we'll do when the mod
ules are wired together. 

Resistor R3 sets the gain 
of the amplifier. The output 
capacitor, C3, couples the 
preamp to the tone control 
section.· The top half of the 
tone control section is the 
bass control. The bottom 
half controls the treble fre
quency response. Both 
tone controls are audio 
taper (logarithmic) poten
tiometers, not the linear 
pots found in test instru
ments and measuring 
devices. 

SPEAKER AMPLIFIER FOR 
HAND-HELD TRANSCEIVERS 
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Powering the karaoke 
machine is a simple power 
supply (Figure 7) that I threw 
together using parts I found 
in a Radio Shack catalog. 
Basically, it's a center-tapped 
transformer followed by a full
wave rectifier and a 12-volt 
7812 IC regulator. Although 
the modules were designed 

The voice and music sig
nals are now blended 
together via an audio mixer 
circuit (Figure 5) . Like the 
mike preamp, most of the 
work is done using a net
work of resistors and 
capacitors. The only active 
component is the 2N3563. 

R4 
2 . 2 (or more) 

to use a mixture of 9 and 15 
volts, they will operate from a 
12-volt source. Despite their 
small size, C21 and C22 
improve the response time of 
the power supply and are crit
ical to the performance of 
U3. 

Except a s indicated , decimal 
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Sl 
POWER 

pendently controlled by VR 1 and VR2 to 
balance the voice and instrumental 
sounds. VR3 can be used as a fade con
trol to fade out one signal while simulta
neously fading in the other, or as a fine
tune balance control. The transistor pro
vides gain, and buffers the audio to the 
power amplifier. 
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The power amplifier is built around a n 
LM383 power IC (Figure 6), which is capable of 
cranking out eight watts of musical power. I 
chose this circuit beca use the LM383 is a veteran 
IC power tha·t requires virtually no external com
ponents. The gain is externally programmable 
using a single feedback capacitor and a couple 
of resistors (C2, R3, and R4) . Moreover, transient 

+ 

Cut And Paste 

Now that we have all the 
pieces, the next step is to 
assemble them under a single 
umbrella. We do this using 
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SuperCAD, the schematic capture pro
gra m that's on the CD-ROM. Each ci rcuit 
is transferred fro m the encyclopedia to 
SuperCAD, one at a time, then pasted 
into our schematic. 

Let's begin with the central image 
canceller. We first bring the circuit on 
screen using the View feature of the 



encyclopedia (Figure 8). 
In the upper left corner, 
you'll find a reference 
number, FC59-4. Each 
circuit in the encyclope
dia has its own reference. 
Write this number down, 
because we'll need it for 
the next step. 

Load the circuit into 
SuperCAD by clicking on 
the File/Open menu. The 
file is located in the 
Encyclo directory on the 
CD-ROM. As you see, the 
text is gone and all that 
remains is the circuit. 

Now draw a box 
around the circuit and 
click on Edit/Copy 
(Figure 9) . This copies 
the circuit to the Windows 
clipboard, which we'll use to paste the 
circuit into our karaoke schematic that 
we'll caU KARAOKE.PIC. 

This drawing is created by clicking on 
File/New and pasting the circuit in a size 
C drawing (Setup/Drawing Size) using 
the Edit/Paste command. Move it to the 
upper left corner and save the drawing. 

Now we do the same for the remain
ing four modules. 

Each circuit has to be opened then 
copied to the clipboard one at a time 
because the clipboard can only hold 
one module at a time. After copying 
the circuit to the_ clipboard, open 
KARAOKE.PIC, paste the new circuit into 
place, and save the drawing (Figure 10). 
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Next Month: Wiring The 
Modules Together 

That's all I have space for this time 
around. Next month, I'll show you how 
to wire the modules together and make 
the necessary part changes to com
plete the karaoke circuit. The following 
month, we'll turn the schematic into a 
printed circuit board. 

If you can't wait that long and simply 
want to build the project, you can 
download the finished schematic, parts 
list, and PCB layout from our Web site 
(http://www.nutsvolts.com) under the 
name KARAOKE.ZIP. 

You can also buy an etched 
and drilled PC board from Circuit 
Design, P.O. Box 5415, Central Point, 
OR 97502 (541-664-7904; circuit
des@aol.com) for $24.95. NV 
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I SECURITY cont. 

PROFESSIONAL ALARM control panels and 
all equipment. For a free catalog: voice or 
fax: 908-840-1390. 

SECURITY CAMERAS: CCTV equipment 
Panasonic, Pelco, Vicon, Videolarm, AMO. 
CAMERAS: B&W +color from $50. Over 200 
available. LENSES: From $20. ZOOM lENS
ES: $75 up. CAMERA HOUSINGS and 
DOMES: $40. Quads, Switchers, multipli
ers, pan + tilts, IR Lites, mini-systems. All 
equipment new in boxes . SAVE 50% 
WHOLESALE prices. Rick 617-933-0827. 

IT'S MY IDEA, AND I CAN PROVE IT! Store 
and protect your ideas, inventions, innova
tions , business plans, and scripts in the 
INTELLECTUAL VAULT. Your sealed, dated, 
and notarized records ready when you need 
independent, unbiased , unimpeachable 
proof: "THAT'S MY IDEA, AND I HAD IT 
FIRST." Free info: 888-MY-VAULT. 1-888-
698-2858. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769-1084. 

I SATELLITE EQUIPMENT 
BEST PRICING on 18" satellite TV systems 
for home and RV. DSS, DISH Network pro
gramming, multi-room viewing options, 
accessories. www.skyvision.com Call 1-800-
500-9264. 

COLOR MONITORS. Authorized Panasonic 
dealer has overstock of new WV-CM1000 (9" 
$535) and WV-CM1450 (14" $750) units. 
NTSC/PAL. Full warranty; many other prod
ucts. Detection Dynamics , 512-345-8401, 
FAX 512-926-0940. 

4DTV $n9 dual oss LNBF $59.95. 20° digi
tal LNBs $39.95. 0.7dB digital LNBs $49.95. 
SF-95 satellite finder $39.95. 3X4 multi
switch $59.95. Diplexers $6. Servo motors 
$12.95. http://www.flash.net/-dmsi Dealer 
inquiries welcome. OMS, toll free: 1-888-591-
4416, Fax: 770-591 -0249. 

SATELLITE EQUIPMENT available : Re
ceivers $35 and up; 20-25 LNB $35; C-KU 
feed horns $65. Call 757-599-4408. 

Speed readout is on two LED displays which can be set accurately 
(better than 1%) to show MPH, Kilmeters-per-hour, or feet-per
second. An earphone output allows you to actually hear the Doppler 
frequency shift of moving objects. Uses two 13 oz. coffee or juice 
cans for antenna, able to be remoted up to 300 feet away. The SG-7 
is easy and informative to build. No exotic tubing is needed. Your 
Speedy kits includes a deluxe black ABS plastic case with SPEEDY 
graphics for a professional look. Operates on 12 VDC. Case size: 3 
5/8"x53/4"x11/8". 
SG-7 Speedy Radar SeL ............ ....... ...... ...... .. ... ...... ......... $99.95 
AC12-512 Volt DC Wall Plug Adapter ................................... $9.95 

Your own private mobile phone system -just hook up to the mike and 
speaker jacks on your base station rig and plug into the phone line! 
Complete control , including long distance is assured through touch
tone access codes that you set and change at will, preventing 
fraudulent usage. All codes and setups are stored in special 
nonvolatile memory immune to power failures. Power required is 12 
volts DC at 1 OOmA. The SDP-600 is made in the USA and carries a 
one year warranty. 
SDP~O Personal Autopatch FullyWJred .......................... $249.95 
SDPA 12 Volt Power Supply Unlt. .......................................... $11 .95 

Rejuvenate and condition your batteries for peak capacity. Quick charge 
rapidly brings battery to full charge, squeezing every last bit of energy into 
each cell without cooking your batteries, in less than 1 hour or just 15 
minutes for some. Charges NiCads or NiMH packs from 2 to 10 cells and 
current capacities up to 10Amp-hours. Runs on 12-15 voe at up to 1.5A. 
Available in money saving kit form or wired and tested with case at a special 
price. 
DN·1 Nicad Battery Conditioner/Fast Charger .............................. $49.95 
CON Matching Case Set ................................................................. $14.95 
DN-1WT Fully Assembled Dr. Nicad w/Case ................................. $89.95 

Most popular packet interface in the wor1d ... Simple to hookup and tiny in 
size, sophisticated features like digipealing, file transfer and remote 
terminal access as well as routine message handling are available. It 
comes fully assembled and plugs directly into the serial COM port. An RJ-
11 style telephone jack is used for easy connection to your transceive(s 
mike and speaker jacks. Software and extensive documentation is 
indudad. The Multi-Mode BP-2M has all the great features mentioned, 
plus Multi-Mode capability using a wide range of shareware, freeware and 
commercial software. Easy switching between modes and a 
comprehensive Help screen is available. The BP-2 is supplied with a list of 
compatible software, how to set up, and best source for download or 
purchase: 
BP-2 BayPac Portable Packet Plus Sofware ............................... $49.95 
BP-2M Multi-Mode BayPac Portable Modem ............................... $69.95 

The FX is ideal for shack, portable or mobile. The wide frequency coverage and programmable repeater splits 
makes the FX the perfect rig for Amateur, CAP or MARS applications. Packeleers really appreciate the 
dedicated packet port, "TRUE-FM" signal and almost instant T/R switching. Twelve diode programmed 
channels, SW RF output, sensitive dual conversion receiver and proven easy assembly. Why pay more for a 
used foreign rig when you can have one made by you for less. Order our matching case and knob self or that pro 
look. 

FX-50 Kit (6 m) .................................. $149.95 FX·146 Kit (2m) ........................................ $149.95 
FX-223 Kit(1-1/4 m) ................................. $149.95 FX-440 Kit (3/4 m) ........................................ $169.95 

~Electronics, Inc. 
793 Canning Parkway Victor, NY 14564 
(716)924-4560 FAX(716)924-4555 

ORDER LINE 1-800-446-2295 
ORDERING INFORMATION: 

Pint-sized package with the DOS synthesizer that runs in 10 Hz steps with 
exceptionally low phase noise for fantastic weak signal reception. The SX-20 
has a built-in iambic CW keyer that has a digital readout of your CW speed, 
even checking the CW key jack to determine what type of key you're using! A 
pair of VFO's, with memory , to hop around, dual selectable AGC, ptus one 
button wwv reception lets you get a quick check of reception conditions and 
calibration. Perky 10 watt RF output can be tuned down for the QRP operation. 
lndudes hand mike with remote up/down tuning buttons and a dirt and water 
resistant membrane front panel. The SX-20 is compatible with all ICOM style 
desk microphones. CW buffs will appreciate the optional CW filter with DIP 
switch selection of bandwidth, from 2400 Hz down to a sharp 100 Hz. Available 
in both fully assembled and fun to build kit form. Runs on 12 VDC supply, not 
included, 5 Amp fused power line cable included. Case size 9 5/B"w x 3 3/4"h x 
9"d. 
SX-20 20 Meter SSB/CWTransceiver Klt .......................................... $299.95 
SX-20WT 20 Meter SSB/CW Tranceiver, Fully Wlred ........................ $369.95 

High Performance · _ 
2Meter ..• ·~ 

Receiver Preamp "'·~·. ·· 

Here's the ideal preamp for repeaters, base stations, mobiles.or anywhere a 
selective low noise signal boost is needed. Unlike other preamps, the PR-100 
features extensive RF filtering to crush intermod before it reaches your radio. 
Two poles of sharp Helical filtering combined with a 3 pole L-C tank allows only 
signals of interest to reach your receiver. A low noise miaowave bipolar 
transistor provides an excellent 1 dB noise figure while remaining ruggedly 
insensitive to static and strong signals. This is actually induded as part of our 
Weather Satellite receiver system! Preamp is easily configured to be powered 
via the coax or powered through a separate power cable. Kil is designed to fit 
snugly into a 3" long piece of 1 1 /2" PVC pipe with end caps, making an ideal 
outdoor enclosure. Runson9to 15VDC. Size4"wx7/8"hx 13/B"d. 
PR-100 High Performance 2 Meter PreAmp Klt ..............................•.... $59.95 

....,, 
.·~ Crystal 

- -lf!_Jlllilll Radio 
~ Set 

A radio that needs no batteries or reliance on modem semiconductor devices, 
similar to the ones built by early radio pioneers. The detector uses an actual 
piece of Galena, a mineral with semiconductor properties. The Crystal Set 
requires no soldering , making it ideal for introducing newcomers to the "art" of 
radio and for old timers to relive the golden years of radio. We show you how to 
build a standard AM broadcast band radio as well as a shortwave set capable of 
picking up signals from across the ocean. Complete with all parts, including a 
sensitive crystal ear piece and even some antenna wire. Assembled on a pine 
basewithbrassscrews. Size: 61 /4"wx31 /2"dx3"h. 
CS-1 Crystal Radio Set ......................................................................... $19.95 

Full Feature VHF/UHF Booster Amps 

Give your hand-held a big voice at a small price. These great new, all mode 
amplifiers are housed in an attractive but rugged anodized aluminum case that 
gives a new meaning to the word durable. The 2 meter amps give you a 10x 
power gain, up to 40 watts out. The 220 and 440 models give you an Bx power 
gain with up to 25 watts output. Features include switchable low noise receive 
preamp, FM/SSB operation and the power on/off switch automatically 
bypasses the booster amp when switched off. All units have provision for an 
optional helical filter for superb rejection of out-of-band signals -good by 
intermod! LED indicators for Preamp On, Power On, and Transmit. All units 
completely wired and tested. Power required is 12 to 14 VDC at 5 amps. Size 
5"1x6"w x 2.25"h. ' 
PA-146WT 146 MHz Amp .................................................................. $109.95 
PA-220WT 220 MHz Am .................................................................. $109.95 -Satisfaction guaranteed. Examine for 10 days, if not pleased, return in original form for refund. Add $5.95 for shipping, handling and insurance. Orders under $20.00, add $3.00. NY residents 

add 7% sales tax. Sorry no COD's. Foreign orders, add 20% for surface mail or use credit card and specify shipping method. 
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MICROWAVE COMPONENTS. DS17700 
PCM bit synchronizer for Telem data $150. 
Microdyne 1100 AR rcvr + one of 2.2-2.3 or 
3.7-4.2 tuner incl. spectral display $175. HP 
3336B synth. 10Hz-21MHz + 21MHz-60MHz 
$500. Many types. Contact: T-MINUS-7 510-
651-9477 Fax 510-651-3657, t-minus7@ 
mediacity.com www.tminus7.com 2060 
WARM SPRINGS CT. #5, FREMONT, CA 
94539. 

USED SATELLITE EQUIPMENT. You name 
it, we have it. LNAs, downconverters, drives, 
receivers. Working condition guaranteed. Call 
765-385-2305. 

PORTABLE DIGITAL SAT DISH with carry
ing case and cables. Enjoy your DSS any
where, $185. Sat finder meter with audio $45, 
Atmel AV750 $15, programmed ATV750 $25, 
specify. Phone orders VISA, MC 717-786-
5453 or send cash, MO or certified check to: 
J&B Specialty, Prod., 590 Centerville Rd., 
Dept. 160, Lancaster, PA 17601 USA. 

DSS SURPLUS WANTED . Receivers, 
remotes, old & new access cards, antennas, 
feeds. Message/fax 561-483-8516. E-Mail: 
cable@ftinet.com 

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. 614-866-4605. 

GET SOUND for VCll and VCll Plus without 
codes. Free detail. Send SASE to: Nassirian, 
Box 382-V, Rio Linda, CA 95673. 

FREE BIG dish catalog. Low prices! 
Systems, upgrades, parts, and "4DTV." 
Skyvision, 1016 Frontier Dr., Fergus Falls, 
MN 56537. www.skyvision.com Call 1-800-
334-6455. 

MILITARY SURPLUS ELECTRONICS 

NSN/PART number cross-reference CDs 
available. Look up military NSNs, part num
bers, suppliers, item names, precious metals, 
medical, & more. $85-$125. 334-889-4637. 

FOR SALE: radar antenna, B52 Rayheon 
1280-856-3836. Best offer plus shipping . 
315-839-5883. 

GOLDI EXTRACTION, recovery and refining 
gold from scrap electronics. Book contains 
chemical formula and process $35. Strategic 
Technology, Box 145-V, Newville, AL 36353. 

AUDIO/VIDEO/LASER 

DYNAIR AD5370Bs in mainframe audio dist. 
amp. Oynair A05330Bs in mainframe video 
dist. amp. $300/main +plug-ins. T-MINUS-7 
510-651-9477 Fax 510-651-3657, 2060 
WARM SPRINGS CT. #5 , FREMONT, CA 
94539. 

COLOR MONITORS. Authorized Panasonic 
dealer has overstock of new WV-CM1000 (9" 
$535) and WV-CM1450 (14" $750) units. 
NTSC/PAL. Full warranty; many other prod
ucts. Detection Dynamics, 512-345-8401, 
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. 

WANTED: PRO video equipment, VTRs, 
switchers, cameras, etc. Advanced Media 
702-723-5457. 



EPROM & CPU/MPUs SOCKET PUUS USED MICROSOFT PS/2 MOUSE 
Malh-Coproccessor a CPU (New Style Contoured Type) 

8087-1 ..... . ....... $19.95 8748H ... . . .. . . ... . . $6.50 Used Mcrosoft PS/2 mouse. from older upgraded computer 
00'.287XL. .. . . .. ..... $19.95 8749 ... . .. . •• . . •.... $5.95 systems. All test with 30<lay warranty. 
~7SXX-1166. " . "" . s' $14.9595 8877491-1 . . ... .. ....... $6.50 Used MS PS/2 Mousa ................ ................... ... .. $14.95 Ea. 
"""° - . " "" " 4. 51 .. .. " .. .... " .. $8.95 1-----------------------------... 80387SX-20 .. . ...... s11.95 8751H . ... ... . ... . . . S9.95 WALL PLUG WALL ADAPTERS 
!WJ387SX-25 ..... . ... $19.95 8752 ........... . .. . $13.95 
80367DX-20 . . ..... . . $17.95 8755 .. . . , ....... . . .. $6.95 Input: 117 Voe 50/60 Hz. Outputs AvoJloble. 
80387DX-25 ...... . .. $24.95 MC68020RC20 . ..... S 14.95 
8J486SX-25 """'· . . •. $14.95 MC68020RC33E ... . . $19.95 
AM466DX-33 (J'GA) . •• $17.95 MC68030RC25 .. .. .. $24.95 
80486DX-SO (J'GA) ••• • $19.95 MC68030RC33 . . . . .. $29.95 
8741. ..... . . ........ $3.95 MC68881RC20 .: . .... $9.95 
8742 . .... .. ...... . .. $4.95 MC68882RC25 ...... $14.95 
8748 ..... . ... . .... . . $4.95 
,., parts, al JOci<el "'*<nut be Clo<>'led ll - 'Note: Speed Niec

- ~al add1lonal c:tlargo ard al parts Uljocl to av<*lbllty, 

EPROMS 
2516 . .... .. . .. . ... $0.65 27C256 ... . .. . ..... $2.25 
2716 ... .... .... ... $0.65 27512 .. ...... .. .. . $2.45 
2732 . ... .. .. .. .... $0.75 27C512 .. .. . .. .. .. $2.65 
2764 . " " " ... " " $0.95 27C010 . ....... " .. $4.95 
2764A .. . ........ . . $0.95 27C100 ......•..... $4.95 
27C64 . .. . . .. . .. ... $1.25 27C1001 ..... . . . ... $6.50 
27128 ...... .... ... $1.45 27Cl024 .... .. . .. .. $3.95 
27128A .. ..... . .... $1 .45 27C020 . ........... $5.95 

Quantity 
Pricing 

Available 

8Vdc 500Ma ....................... $2.00 Ea. 
9Vdc 200Mo ....................... $ 1.50 Ea. 
9Vdc 300Ma ....................... $2.50 Ea. 
9Vdc 450Mo ............... ........ $3.50 Ea. 
9Voc 500Ma ....................... S:?.95 Ea. 
9.5Voc 750Ma .... ................ $3.50 Ea. 
12Vdc lOOMo .. .... ............... $1.25 Ea. 
12Vdc 200Mo ..................... $1.50 Ea. 
12Vdc 500Ma ..................... $2.95 Ea. 
12Vdc 600Ma ......... -........... $3.95 Ea. 
12Vdc 800Ma ..................... $6.95 Ea. 
12Voc 830Ma .............. ....... $4.95 Ea. 
14Vdc 700Ma ............. ........ $5.95 Ea. 
16Vdc l.2Amp ... ............. .. . $6.95 Ea. 27256 " . ..... .. ". $1.90 .,.. _______________ ... 

~ DRAMS ore clean sod<et pulls and hove tuH leads. 
4164-15 ............... $0.18 Ea. 41256-15 ................ $1.00 Ea. 
4164-12 ............... $0.25 Ea. 41256-12 ................ $1.25 Ea. 

41256-10 ................ $1 .35 Ea. 

NEW ALPS 2.88 MEG 3.5" FLOPPY DISK 
DRIVE FOR 755 SERIES THINKPAD LAPTOP 
New 2.88 Meg 3.5" noppy dsk ciive mfr. by Alps for llJvl 
Thlnkpods 755 Series computers. This drive replOCes the I .44 
Meg aive by fronsterring it Into the original rllOllltlng bracket 
(5 min.) and it will be CJ.Jlo.detected when the computer is 
started. Sl.pports 7'XY-/ l .44Meg/2.88Meg staidcrds. 
TP755/2.88 (IBM P/N 1619718) ........................... $49.95 Ea. 

NEW ADAPTEC AHA-1540CF ISA SCSI 
CONTROLLER CARD 

WITH El-SCSI V 2.0 SOFTWARE 
Adoptec 1540CF OCSl-2 ISA cord with external high density 
SCSl-2 port (up to 7 devices). On board BIOS set-up and 
diog1ostlcs. Jurper1ess configuration. Kil comes with card. 
coble for two devices. rnonuol. and software. Originally 
packages for NCR Corp. Note: No floppy support on this 
model. Adoplec 154JCF KIT ............................... $99.95 Ea. 

NEW NISCAN/GS PLUS OCR/ 
256 GRAY SCALE SCANNER 

Brand New True 256 Gray Scale Hand Scanner. 
Resolutlon: 25-400 DPI. 

NEW HA YES ACCURA Scan Width: 4.2 In. Scan Length: 11 In. 
28.8 INTERNAL FAX/MODEM Interface: 16 Bil high speed (ISA) corcJ. 64K SRAM. System 

28.8 Hayes Accuro illemol "'•"""""""fax/modem. Cord comes Requirements: 286/386/486 PC Compatible 
"""'""""' (16MHZ). 

witll Q.Jortordeck lnl81'n01Slite 2 and Webtalk. Requi'es 16 bll ISA 4 Available 16-Bil Interface slot. 
slot. Wildows Q5 Pklg-rrPlay compolible. Five year manufacturer's Windows 3.1 . 4 Meg RAM. 

.,_won_an_1y_._Ac_cu_ra_2_8_.88_Fox __ Modem __ ._ ... _ ... _ .. .. _ ... _.s_14_.9_5_Ea_.__. 10 Meg of Avoiloble HD 

NEW INTEL A80487SX . M~~ ~; po1n11ng 
PGA MATH CO-PROCESSOR devk:e. 

Sottwae Included: Pleture Publisher LE 3.1 . (Imaging 
New retail box Intel moth co-processor comes complete with Sottwae). Perceive Personol 2.1. (OCR Sof!WCl'e) 
used glide. utility and diagnostic software. Great price and Nlscon/GS Pl $39 95 E easy instollotion on l.Wodoble systems. (Ctip pockoge 169 us.. ....................................................... · 0 · 

pin PGA.l AB0487SX ............................................ $24.95 Ea. NEW TANDY SUPER VGA 1 MEG DRAM 

NEW INTEL N80287XLT 
MATH CO-PROCESSOR 

New retcil box Intel moth co-processor comes complete 
wllh usQd guide, u1iily and Clagnoslic sottwore. Great 
prk:e on a hord-to-f.nd port tor 286 loptops. (Chip package 

NEW 16-BIT 256K ISA VGA CARDS 
Designed for the PC-XT /PC-AT & compatibles, this is a 
basic low cost VGA llk:leo card. 256K DRAM with Chips & 
technology 82C45 I . Full bockwad compotibilily wllh 
EGA. CGA. MDA. and Hercules modes. Card type: 1SA 
16-0it. Model I VGA 300 0/GA Cord) .............. $19.95 Ea. 

44pilPLCC.) 1-----------------t 
NBm87XlT ................................................... .............. $19.95 Ea. PU~DPlN ~f~"* ~~s~~NS 

NEW CVRIX FASMATH COPROCESSOR 
CX-83D87-33-GP 

New Cyrlx FosMath coprocessors for 60386DX I 6-33 systems. 
This FPU lr.lt Is used in ploce of Intel's 80367DX16-33 port. 
Originally priced at $100.00, a steal $10.95. Cose: 68 pin gtld 
array. 

Cyr1x CX-a3087-33-GP ....... ...................................... $10.95 Ea. 

USED 80 MEG 3.5" 
SCSI HARD DISK DRIVE 

Pulled from workng equipment. 80 Meg SCSI Quantum P/N 
ProDrlve BCS. 30<lay guarantee. 3-112·. 1/3 Height (1-5/8.). 
Interface: SCSl/2. 50 pin. 

Quantum BC6 SCSI ... ................................................ $34.95 Ea. 

NEW SQUARE EQUIPMENT FANS 
115 Voe 3.1' or 4.7' ................... $7.95 Ea. D 

12 Vdc 3.1' or 4.7'. ...... ............ $6.00 Ea. . . -
0 

• 

12 Vdc 2-3/8' ........................... $4.95 Ea. 
12 Vdc 2-5/8' ........................... $6.00 Ea. 

NEW PANASONIC 360K 
5-1/4" FLOPPY DRIVE 

5-1/4' half height Ponosonle M# JU-455. Block face 
plates only. 

P/N: JU-455 ........ ....... .. ................. .... ....................... $9.95 Ea. 

512K PCMCIA SRAM CARD 
New 512K PCMCIA SRAM cad mode by F4ifsu. WJll work In 
mo51 laptop. PDA. or hOndheld computoo with PCMCIA 
socket and socket monogernent software. HPl00/200. 
OmrlGo. Zol.rus. Etc. 
Reqwes one tilhillll cOin battery CBR2325/CR2325). 
Note: Battery rot irciuded. 

Puled and tested I Meg x 9 71Als/lnls SIMM memory 
module. Great for upgrading Older machines for 
Windows 95. CMxed Manufacture & Third party types.) 
30-Day Guarantee. 
1 MEGX9-70 3CP SIMM (3 chip) .......................... $10.95 Ea. 
1 MEGX9-70 3CP SIMM (9 chip) .......................... $10.95 Ea. 
1 MEGX9-70 3CP SIMM (3 chip) ........... ... .... ... ....... $9.95 Ea. 
1 MEGX9.al 3CP SIMM (9 chip) ............ .. .. ... ......... $9.95 Ea. 
1 MEGX8-80 3CP SIMM (8 chip) ................. .. ... .. .... $7.95 Ea. 
1 MEGXS-10 3CP SIMM (8 Chip) ............................ $6.95 Ea. 

NEW TEAC 1.44 MEG 3.5" 
FLOPPY DISK DRIVE 

New Standard 1.44 Meg 3.5" nappy disk drive. 
Manufactured by Teoc. Model #FD-235HG. Face plate 
COior: Beige. 34 pin interface connector with 4 pin 
power. FD-235HG Teoc 1.44M .... ...................... $32.95 Ea. 

NEW EXTERNAL 3-1 /2" 720K 
FLOPPY DISK DRIVE 

·---{S 
Made by Tandy for 
Tandy lOOOEX Computer. 
Unit enclosed with cable 
for hOOIHJP. 
Drive inside is a T eac Corp. 
MOdel #fD-35 FN-10-U. 
Color: White 

Tandy Madel 125-1061 ............................ ........... $24.95 Ea. 

NEW PCMCIA 10 MEG 
FLASH MEMORY CARD 

Made by Sundisk. <Read/Write 5VDC.) Works with any 
laptop or PDA with PCMCIA ATA Spec. interface & 
software dnvers. c·Sottwore dr1ves not inClucled .. ) 
(Note: 10magis1X1C001p<essed capacity) Platform 
compattbllly: HP lOOl.X/2001..X IBM TP 350. 365. 500. 750. 
755. and others. contact SUndlsk for your specifie 
moctel. Cords ore Plug-Ploy Windows 95 compatible. 
SUndlsk 408-562-0595 or www.sondisk.com 

SDP5-10 SUNDISK ........................................... $124.95 Ea. 
(16-Blt ISA Bus Type) 

NEC 6X CD-ROM DRIVE This board~ yourbaslc~VGA vidooboordwilh 1 mag of 1-----------------1 Fujitsu (5121< SAAM PCMCIA) ............................. $24.95 Ea. 
NEW INTEL PENTIUM 61J/66 CPU 
HEATSINK 12VDC FAN COMBO · FOR VERSA 2400 SERIES DRAM 1ype memory. OSA BUS lYPE.) Core Logic Ctip: 

WDllOC31-zs.ro-02. Resolution/Coklr: 640x480/256C. 
New fast 6X CD-ROM add-on or upgrade for NEC Verso e0Jx600/256C. 1024x768/256C. 1024xl024/16C. Note: Sottware 
24Xl laptop computer. Slides easily into V81'sa8oy 24Xl slot. drlvoo Included with board. Windows 3.1. VESA. Autocod. etc. 
One year manufacturer's Umted warranty. Tandy '!NGA 25-4)55 .................................................. $29.95 Ea. 

t-OP_-_260-6S00 __ 1_01_erso_c_o_6_x onv_·_e_> _ ... . _ ... _ .... _ .... _ .. s_14_9·_95_E_a . ..,. NEW 300W BABY SWITCHING POWER SUPPLY 

NEW COLORADO JUMBO 120 
INTERNAL TAPE BACKUP DRIVE 

New COiorado Jumbo 120 lope backup system hos up 
to 120MB capacity using data compression. Installs in 
~es connecting to most existing ftoppy contrOllers. 
Includes powerful. easy-to-use COiorado backup for 
DOS software program. Flis into s-114· or 3-1/2" half 
height drive boys. QIC-40 compatible. Kil Includes: 
drive. coble. mounting saews. and au dacumentotioo. 
Note: Tope not Included. 
Jumbo 120 Tope Bockup ..................... ............... $29.95 Ea. 

UL & CSA RATED 110-220VAC 
Input vOlloge: l 10-220VAC 5Ctiz/6Giz UL&. CSA. Output 
voltage: +12VDC@ 12 omp/-12VDC@0.5omp: +5VDC@ 
30 omp/-5VDC@ 0.5 amp. 
Model I Hipro HP-300PPFS ................ ..................... $39.95 ea. 

NEW MITSUBISHI 1.2 MEG 
5-1/4" FLOPPY DRIVE 

5-1 /4• Holt Height Mitsuml. Model #MF504C-316MD. 
Ton face plate only. 
Milsublshi l .2M FDrtve ... ......... .......... ............. ...... $24.95 Ea. 

NEW 28.8/V.34 PCMCIA MODEM/FAX 
MADE SIMPLE TECHNOLOGY 

New 28.8/V.34 PCMCIA modem/FAX. cellulor reody (MNPlO-EC 
& TX·CEL ProtOCOI) with Flash upgrodeobilllylo33.6. Windows 95 
P'aJg n· Ploy. Hot swap copoblllles. Bltwore Fox sottwore 
ilcklded. 
Note: Separate pudlose of comectilg COb1e from~ 

Technology needed for cell.b operation. 
28.8 Communicator (Simple Tech.) .. ................ $94.95 Ea. 

USED PULLED WORKING ASSORTED 
HARD DRIVES 80MEG/120MEG/270MEG 

Pulled from working 0QUipment and guaranteed for 30 
days. IDE & SCSI hard drlves. 
IUv1eg 3.5" Conner 1a: M# Cl'300l4E .......................... $34.95 Ea. 
ln.1eg 3.5" Gomer VE M# CP30104E ................... .. ... $42.95 Ea. 
270Meg 3.5" Qucril\.m SCSI M# Pro 2700 ..................... $69.95 Ea. 

New PentiLm t/J/M taeatsi1k 12VDC fan combo for coolilg the 
Older. llOll81', CPUs. Low protie type with seven inch wires. Con be 
used on Other CPUs K you hove the physiCOI spoce .. 
Pentium 60/66 CPVCooler ................ ................... $4.95 Ea. 

NEW TEAC COMBO 700 TAPE BACKUP 
AND FLOPPY DRIVE 1.44 3.5" 

The Teoc corrbo ~ o 3.s· noppy drive and Q1C lope bocl<up unit 
bull ilto 5.25· hOtf hei\tll trome. Great for systems with imted 
drive boys. Tope bOckup unit utilizes the PC's existilg floppy 
controller. Copoclty: 600MB compressed/MJMB uncompressed. 
Tope Format: QC-:lllO-MC. Doto Trans. Rote: 0.5 & !Mbps. Tope 
Medlo: 3M MCJCXXJXL (.n'.l ft .). Sottwore Incl.: Arcodo Bockup for 
Wndows 95. Windows 3.1 & DOS (1 .44 Meg fiqJpy). (Note: Bock
up tape or cables not Included with drive.) 
FF-3101/700 Combo ........ .. ............................ ..... $69.99 Ea. 

Write In 76 on Reader Service Card. 
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CABLE ACCESSORIES 
NEWEST PRODUCTS 

I , 

ON THE MARKET 
DEALERS WELCOME 

Write In 37 on Reader Service Card. 
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ElECTRONics Eugene, Oregon 97402 
$79.00 

http://www.motron.com 
~ ............... • .. : ~ B II a a Q 
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plus shipping 
The NfW ToneLogger™ DTMF Decoder Display 
Board with ASCII Serial Output decodes all 16 
DTMF digits and features a large 8-0igit LED 
display, an amplified audio output, jumper 
selectable Normal and High-speed decoding, and 
an ASCII serial output at 9600 baud. The 56 
character memory is viewed, without loss of data, 

by scrolling either left or right. Although a computer is not required, the serial ASCII output 
allows for automatic logging of decoded number groups. Logging software for both DOS and 
Windows environments is included with each ToneLogger™ purchase. The NfW 
ToneLogger™ is 2-1/4" x 6" and requires 9 VDC at a minimum of 150 ma current. 
ToneLogger™ Assembled & Tested PCB $79.00 PMK-1 Plastic Mounting Kit $15.00 
CAB-3 Audio & Computer Cables 20.00 PS-9/2 9 VDC@ 200 ma AC Adaptor 10.00 

VISA 

-· --·~ Info: (541) 687-2118 

Visa, MasterCard, American Express, Disi:over _ Iii 
accepted. COD $5 (Cash or Maney Order only) ,., · -

S/H: $8 USA; ~11 Canada; $16 Foreign 

Orders: \800) 338-9058 Fax: (541) 687-2492 
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SIX-MONTH GUARANTEE 
(30-DAV MONEY BACK) 

/ 

Phone 630-616-8050 
or 

Fax 630-616-8094 
) 

For orders only: 1-800-742-2567 
HOURS: MON.~FRI. 8-6 CST • SAT. 10-2 CST 

Greenleaf Electronics • P.O. Box 538 • Bensenville, IL 60106 
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I AUDIO - VIDEO - LASERS cont. 

LASER SURPLUS WEBSITE. Laser Surplus 
Inc. announces the introduction of our new 
online catalog. Find the best values in new & 
used laser equipment along with galvos, 
optics, test equipment & morel 
http://www.lasersur.com or write to: LASER 
SURPLUS, INC., 759 Laurel Road Dept. 50, 
Clinton, TN 37716-5454. 

DUAL GALVO KIT $139 programmable! 
Displays text and graphic designs. Draws 
square corners. Includes galvos, PIO servo 
amp, mirrors, computer interface and soft
ware. FREE CATALOG of kits and surplus 
goodies. 510-582-6602, SVS_KITS@MSN. 
COM fax 510-582-6603. 

ARGON LASERS. Large selection of usad 
American 60X air cooled argon lasers. Prices 
start at $300. Power supplies and other 
accessories available. Call for price list. 805-
230-2166. 

BROADCAST VIDEO equipment wanted: all 
types, new or old. Please call, Jon with info. 
317-539-2859. 

SYNC-A-LINK UNIVERSAL VIDEO SYNC 
GENERATOR restores all horizontal & verti
cal sync lines, DC level, compensates for 
inverted video, color phase, from standard or 
distorted analogue video-type formats. 
Comes complete with operations manual & 
90-day warranty. $160. 918-479-6451 or 
write to Sync-A-link Communications, PO 
Box 4, Locust Grove, OK 74352. 

Train Sounds Kit $7.95 
Get your little red caboose shined up ... this kit has four selectable train sounds 

to get your imagination on track! Select a whistle bfowing (3-times), the 
chug chug sound of the engine going, the crossing bell, or the clickety clack 
train track sound. Or, be creative and try cascading two boards to proouce a 

sequence of sounds from one switch! Operates on 2.5-6 VDC. 
Great for model train enthusiasts. 

Encyclopedia of Electronic Circuits 
Volume 6 $34.95 

AMAZING Ml.NI MICRO 
FM RADIO! $7.50 

Much lighter than a heavy 
jam box with really good 

sound! This tiny radio 
(1.5"x1.06"x0.38") has a 

seek button, reset 
control, and an on/off 

switch. Personal listening has never 
sounded better! Ideal for 

ballgames, studyhall, and workouts. 

The latest in the always popular Encyclo
pedia of Electronic Circuits series from 
Rudolf Graf and William Sheets! The 

Encyclopedia of Electronic Circuits 
volume 6 features over 100 circuits 

covering a wide range of topics. You will 
find a plethora of interesting, fun, and 

useful circuit diagrams, project designs, 
and information. A must for every 
electronics hobbyist's library. Also 

Available, Volumes 1-5, $34.95 each. 
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TURN YOUR COMPUTER 
INTO A SCANNER WITH 

WINRADIO 
Using the keyboard or a mouse, WINRADIO 
can be operated exactly like a professional 
radio receiver, with controls and displays you 
would only find on high quality equipmenl 
Comprehensive on-line help is always only a 
keystroke away. Package includes the 
WINRADIO receiver card, WINRADIO 

software, handbooks and an 

r1Ni!.~~'W·:~~~:~~:~pc 
~: ...... :«~:-t@~Mcard plugs mto a slot m the 
-~~-~ .~--- "" · motherboard of an IBM 
compatible computer. The card contains a 
microprocessor-controlled, sensitive wideband 
receiver with connectors for an antenna and an 
external speaker or headphones. The receiver 
is PLL-synthesized, triple conversion 
superhetrodyne, and the frequency range is 
SOOK.Hz to 1.3 GHz. (cellular blocked). With 
tuning steps from lkHz to l MHz, nominal 
luV sensitivity, AM, FM-W, FM-N, and SSB 
modes and an audio output of200mW into an 
8 olun load, this is a great scanner unit for any 
enthusiast or professional. To use the 
WINRADIO receiver, your system needs to be 
IBM PC compatible computer with 386 or 
higher processor, DOS 3.3 or higher, or 
Windows 3.1 or higher (including Windows 
95). You should have 640kB RAM (4MB 
reconunended for Windows use), a vacant slot 
for 16-bit intetface card, and speaker or 
headphones with standard 3.Smm stereo plug. 
All trademarks are the property of their 
respective owners. WINRADIO $525.00 

Battery md nugget style 
earphones included. 

flexible solar cells! 11 
High efficiency flexible solar panels are 

great for projects! Amorphous silicon ~ 
alloy on a thin flexible sheet of 

stainless steel - now 'i'?U can make 
that solar powered T-shirt you've been 

wishing for ... or how abOut a solar 
powered RC car? Solar charge your 

HT batterv! The ideas abound! 
1.6v@ 350mA $5.95 ea 

10@ $4.95 ea. 
approx. 1-3/4" x 6-1 /4" 

Pae;e;ive Infra-red 
Talking Motion Detector Ill 

$27.50 
"Stay out of that refrigerator I", 'Watch 
your e;tepl", "Do your homework", "Don't 
touch that remote!" ... The poe;e;ibilitiee; 

are mind-boggling with thie; talking 
motion detector. You e;peak into it to 
record your mee;e;age (upto 12 e;econde; 
long), turn the unit on, and ine;tantly 
your voice (or your mother-in-lawe;) 

reminde; anyone in the vicinity that you 
were expecting them. Mee;e;age can be 
changed with the flip of a e;witch. U6e6 

4 AA batteriee; (not included), or an 
external power e;ource (built-in jack). 
May be ue;ed independently (80 db 

output) or with an amplified e1J 
e;peali:er to blae;t your mee;e;age 

throughout the houe;e. 
Approx 4"x 3-1/2"'x 1-1/2". 

II THE flNE PAINT: PAICES SUSJECT TO CHIWGE WITHOOT 
NOTICE • GATEWAY IS NOT AESPONSISlE fOA PAINTING 

EAAOAS • MASTEACMO. VISA ANO DtSCOV(fl ACCEPTED • 
YES. WE"LL TAKE YOU'I CHECH - SCfflY. NO C.O.D.s • S 10 

MERCHANDISE MINWl.M ON MAil OADERS • SU'PI. Y Of 
~ IT€MS IS UMITED • PAICES DO NOT INCUJDE SHIPP1NG 

• lPS GACUID SHIPPINGllffjDlJNG WITHIN THE 
CONTINENTAi. U.S. (IT€MS AEQUIAING ADOITIONAl f¥0.NTS 
ffiE NOTED) ... S4.25 fOA THE flAST ITEM, SO.SO fOA EACH 
ADDITIONAl ITEM. AESTCX:KJNG CHffiGE NIH 8E ASSESSED 

ON AET\IWED IT€MS. Does fuuy logic Tlclde? 

FOR SALE: two Dorrough digital audio 
processors, model 610. $400. 315-839-5883. 

AUDIO & video equipment sale! Quality pro 
& consumer pieces. Amplifiers, mixers, MIDI, 
tubes, switchers, TBCs, projectors & lenses. 
Buying old broadcast or studio gear. Locating 
& Brokering services available. Call Tom for 
detailed list. Tel 609-222-0636 Fax 609-222-
0638 NJ. 

CABLE TV 
CABLE CONVERTERS. The best quality 

. equipment w/warranty + money back 
guarantee. We have low overhead, so we 
sell for less. Houston, TX. 1-888-691-4610. 

~s_.,, 
with power supply 

••so.oo 
This professional quality high power 
microwave transmitter (2 watts) was 

originally used In the cable TV industry 
to transmit cable channels to remote 

headends. They replaced these 
transmitter units with fibero_etlc cable. 
The units are In good condition but we 

are unable to test them, so we are 
offering them 'AS-IS' for $150.00 (that 

Includes a power supply and connect-
ing cables!) The transmitter units 

operate on 12.CXX) MHz and require 
115VAC. Rack mount feature makes 
this a great addition to your system. 
Umitea documentation available -

we'll send you what we've got on 'em. 
Approximate dlmensfons: 
Transmitter 19" x 7" x 18.5" 

Power Supply 19" x 5.25" x 15.25" 

Mal/order customers should Include an 
additional$ 40.00 shipping and 

hand/Ing for this Item. 

Gatewalj 's Great Biq Bash 
co"''"~g7 & 

octooer Such-A-Deal 
Parkinq Lot Swapfest 

• • PHOI'ON MICROUGHf • 
8 Candellas of bright red or yellow light, 
visible over a mile away! This super

bright LED is secured in a tough ABS 
case and runs on a 3V lithium 

battery (included I) It won't burn 
out because it is an LED! 

Incredible bright colors! Specify 
red, yellow, white, blue or green 
color when ordering. Battery has • 
a 5 year shelf life and lasts up to • 
11 hours. (replacement battery $1.98).Great • 
for home or office use, popular with fire and • 

rescue professionals, pyrotechnicians, stage • 
performers, and more. • 

red or yellow microlight $10.00 • 
• white, blue or green microlight $15.00 • 
••••••••••••••••••••• 

8123 PAGE BLVD* ST. LOUIS, M063130 
(314)427-6116 

9222 CHESAPEAKE DR. * SAN DIEGO, CA 92123 
. (619)279-6802 

2525 FEDERAL BLVD. * DENVER, CO l!0211 
(303)458-5444 

MAIL ORDERS CALL TOLL-FREE 
1-800-669-5810 

FAX ORDERS (314)427-3147 

www.gatewayelex.com 

127 THERMOCOUPLES PELTIER JUNCTIONS 
The peltier function ie; a e;olid-e;tate thermovoltaic device. Current applied to the device will produce heat on one 

e;ide Of the tlevice and a cold e;urface on the other e;ide. Water placed on the e;urface will freeze or boil depend
ing on polarity of applied voltage. Ideal for applicatione; from 3-12 VDC --

grab a battery and let your imagination run wild I DOCUMENTATION INCLUDEDlll 
Small Peltier Junction $20.00(approximately1.17"x1.17"x.12") 

Large Peltier Junction $29.50 (a roximately 1.56"x1.56"x.15'") 
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TOCOM RAW unmodified 5503s complete 
untouched. $6 each 10 lot min. Call 706-398-
2100. 

GENUINE UNMODIFIED S/A 8600, Jerrold 
DPBB-7. 1-800-804-8655. 

CABLE TV SURPLUS WANTED: We buy & 
sell trunk stations, cable converter boxes, line 
extenders , passives, power supplies. 
Message/fax 561-483-8516. E-Mail: 
cable@flinet.com 

NEW! VIDEO cassette storage cases now 
available $1.25 each, plus shipping and 
COD, 100 piece minimum order black grain 
finish with interior hubs, call Ken Erny 
Electronics 24 hour order and information hot 
line 516-389-3536. 

TOCOM RAW unmodified 5503s complete 
untouched. $6 each 10 lot min. Call 706-398-
2100. 

CABLE CONVERTERS. We should have 
the equipment you need. Warranty. 
Houston, TX. 1~91-4610. 

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. 

DEALERS WANTED! CABLE TV EQUIP· 
MENT & ACCESSORIES! ALL MAJOR 
MAKES & MODELS. Real dealers pricing. 1-
800-820-1727. 

ATTN: CABLE CONVERTER RETAILERS. 
E-Mail or fax your monthly stock needs. All 
major brands available . Lowest p rices . 
New/field pulls available. Bulk orders only. 
Message/Fax 561-483-8516. E-Mail: 
cable@flinet.com 

TOCOM RAW unmodified 5503s complete 
untouched. $6 each 10 lot min. Call 706-398-
2100. 

NEW! CABLE converter electronic service 
equipment and supplies for most cable con
verter boxes. Highest service, lowest prices. 
Call Ken Erny Electronics. 24 hr. order and 
information hot line 516-389-3536. 

EXPLOSIVE CABLE TV GRAB! BRINKER 
ZAPPER/SNOOPER STOPPER combo 
module all In one! Buy wholesale factory
direct, no middleman. Let others get fined 
+ zapped Instead. Protect your cable box 
now! 100% COMPATIBLE. We supply over 
80 advertisers weekly! Your order shipped 
fast, within hours! Why pay $39 when you 
can buy direct! LIFETIME GUARANTEE! 
We accept VISA/MC/COD/MO/CHECKS. 
ONLY $10 (SPECIAL: 3/$20 plus FREE 
DESCRAMBLER PLANS!). SUPER ZAP
PER MODULES ONLY $161 FREE SHIP
PING, ALWAYS! Call/fax us anytime 850-
234-8302 ext. 5, BRINKEFt ENGINEERING 
LABS. (RIP-OFF ALERT: Advertisers now . 
selling empty cans as cable protection. 
BEWARE!) 

PLAIN CONVERTERS, PARTS. CALL US 
FOR YOUR BEST PRICE. CALL M-F 11 am-
7pm EST 1-888-561-4796. 

GENUINE UNMODIAED SA 8600 and DPV 
7212. Excellent prices. Call 214-500-7162. 

PICs CHEAP 16C54 $1 .50 ea. and PIC 
16C56 $1 .75 min. order 1,500 at this price. 
Call 706-398-2100. 

WE PROGRAM 16Cs, 68HCs, 16V8, 22V10, 
2764 EEPROMs for your electronic needs. 30 
days money back guarantee. KCS 1-800-
879-8820. 
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Your Old Copy Cat 
itrO~. 

to a 7--'H"'"a,y 
pi.is EH~e 
EE:3ai2d 
S~ar-:L'ac!! 

0 

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. All products are sold solely for 
EDUCATIONAL PURPOSES ONLY. VISIT us ON THE WEB http: I /WWW. cell tee. com NO GEORGIA SALES .. 

CALL US TODAY AT 770.973.8474ore-mail ctg@mindspring.com 
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Dli91ii:al Yoli:mei:er 
Capaclii:ance 

Adapi:or 
ext to resistors, there 
are no other more com
mon components in 
most circuits than 
capacitors, which come 
in an amazing number 

of sizes and shapes, and with an 
enormous range of values. 

The many types of capacitors 
are generally based on the material 
used for the dialectric. There are 
ceramic capacitors, mica capaci
tors, paper capacitors, synthetic-film 
capacitors, electrolytic capacitors 
(polarized and non-polarized), tan
talum capacitors, and variable 
capacitors. 

Typical capacitance can range 
from a few picofarads (one millionth 
of a microfarad) to thousands of 
microfarads (one millionth of a 
farad.) To add to the confusion, 
capacitor values are identified in dif
ferent ways, and their actual values 
are frequently far different from their 
marked values. 

Value markings on capacitors 
are not nearly as standardized as on 
resistors. Many, especially those 
used in some commercial products, 
have no markings at all! Those that 
are marked may use simple num
bers, coded numbers, color-coded 
dots, or colored stripes. Some have 
tolerance codes and temperature 
limit codes. 

All in all, unless a capacitor is 
clearly marked with its nominal 
value, or uses a three-digit numeri
cal code that is somewhat similar to 
the resistor multiplier code, you 
could have no idea of its capaci-
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by Fred Blechman 

Capacitors come in many types, sizes, shapes, and 
an enormous range of typical oalues - from seoeral 
picofarads (pF) to thousands of microfarads (uF). 
This inexpensive capacitance adaptor lets you use a 
common digital voltmeter (DVM) or digital multimeter 
(DMM) to measure capacitor values from 20 pF to 2 
uF. It can be built from scratch, or from a $12.95 kit. 

tance value or its voltage limitation. 
If you really need to know the actual 
capacitance, a proper measuring 
instrument is needed. 

However, measuring the actual 
value of a capacitor is not anywhere 
as simple as measuring a resistor 
value. Digital multimeters apply a 
constant current through a resistor 
and measure the voltage across it. 
Ohms Law: Resistance in ohms is 
equal to the voltage in volts divided 

by the current in amperes. The 
greater the voltage at a set current, 
the higher the meter reading. 
Appropriate meter markings or cali
bration make this a straightforward 
task. 

But measuring the actual capac
itance value of an unknown capaci
tor takes some form of dynamic test
ing, since capacitors are initially not 
charged and their capacity is what 
must be measured. Capacitors are 

inherently AC devices, since they 
block DC current flow once they are 
charged, and the amount of AC cur
rent they pass is inversely propor
tional to the AC frequency. 

Many methods have been 
devised to measure the value of 
capacitors, from various AC bridges 
with null indicators (such as "magic
eye" cathode ray tubes or zero-cen
ter meters) to oscillators that mea
sure the amount of current flowing 
through a capacitor at a specified 
frequency. 

I've owned a Lafayette 
Condenser Checker Model LC-15 
since 1959 (we used to call capaci
tors condensers in those days) and 
it still works fine. It uses an AC 
bridge circuit with a 6E5 magic eye 
null indicator, and covers a test 
range from 10 picofarads (pF) to 
1000 microfarads (uF) in four over
lapping ranges with about 10% 
accuracy. It also measures the 
power factor of electrolytic capaci
tors, and provides five voltage test 
ranges up to 450 volts. I believe it 
cost me about $25.00 back in 1959. 

But today you can't find simple 
instruments like these. Lafayette, 
Eico, Allied, Heath, and others are 
either out of business or no longer 
make simple equipment of this sort, 
even in kit form. Ah, for the "good old 
days ... " 

Today you can purchase a digi
tal multimeter for $89.00 that mea
sures capacitance up to 2,000 uF in 
nine ranges from Bel MERIT, 26242 
Dimension Drive, Suite 110, Lake 
Forest, CA 92630; phone 714-586-
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3700. If you want to measure capac
itance only, the Elenco Model CM-
1555 Digital Capacitance Meter 
measures capacitors from .1 pF to 
20,000 uF in nine ranges and sells 
for only $48.95 (plus $5.00 shipping) 
from C&S Sales, 150 W. Carpenter 
Ave., Wheeling, IL 60090; phone 1-
800-292-7711 or 1-800-9445-3201 
in Canada. 

But, if you're willing to build it 
from scratch or from a $12.95 kit, 
you can measure capacitance from 
20 pF to 2 uF with the CA-1 
Capacitance Adaptor and a digital 
voltmeter or digital multimeter you 
probably already have. Incidentally, 
the CA-1 will not give proper read
ings with an ANALOG meter; you 
need a DIGITAL meter with its typi
cal 10 megohm input impedance. 

Features 

The CA-1 can measure a range 
of capacitance from 20 pF to 2 uF in 
two ranges, using only a standard 
nine-volt battery and any digital volt
meter that reads up to two volts. It 
has an on-board voltage regulator 
and three calibration potentiometers 
for reasonable accuracy, probably 
within ±10%. 

The $12.95 kit includes every
thing you need but the battery and 
solder. Add a simple cabinet and a 
couple of binding posts and you can 
carry it around in your shirt pocket or 
tool box. 

However, the CA-1 has certain 
, limitations. It does not reliably mea

sure capacitors higher than 2 uF, so 
it does not test most electrolytics. It 
does not perform any voltage tests, 
or measure the power factor of elec
trolytics. 

Circuit Theory 

Figure 1 shows the schematic of 
the CA-1. The LM7805 voltage regu
lator (U2), together with capacitors 
C3 and C4, provides a stable five 
volts DC even as the nine-volt bat
tery drops in voltage over time. As 
long as the battery supplies about 
seven volts, the regulator will pro
vide five volts to the rest of the cir
cuitry. Since the CA-1 current drain 
is only about five milliamperes, and 
there is an on/off switch, the battery 
can last a very long time with its typ
ical occasional use. 

Integrated circuit U1 is a 
74HC132 Quad NANO Schmitt 
Trigger, which means it has four fast-

TO 1111 (+) 

IU 
(') 

.hf 

R.2 
TO 1111 (-) 

switching NANO gates. Each gate is 
independent of the others. J 1 and J2 
are the input points for the unknown 
capacitor. 

Analyzing the operation of this 
circuit is very tricky. Begin by assum
ing no capacitance at J1-J2, and the 
double-pole double-throw range 
switch - SW2 - is in the LOW 
position. When power switch SW1 is 
closed, battery voltage is regulated 
to five volts by U2 and this five volts 
(which we'll call HI) is applied to one 
input of each of the three NANO 
gates used-pin 2 of U1A, pin 10 of 
U1C, and pin 13 of U1D. (U1B is not 
used.) 

When a NANO gate has any 
combination but HI on BOTH inputs, 
the output is HI, so the outputs of all 
three NANO gates are initially HI. 
However, look at pin 11 of U1 D. The 
HI here is applied through resistor 
R2 and potentiometer R1 to capaci
tor C6, allowing C6 to charge at a 
rate based on the setting of R1. This 
is called an RC (resistance-capaci
tance) circuit, where the capacitor 
charging time is a function of the 
resistance and capacitance values; 
the higher either value, the longer 
the charging time. 

C6 is directly connected to the 

R3 

C115iiii ~-......___.. D2 
i.-i---+- C1 

~rs~to1 

I 

JUMP 

R1 

Figure 3 .. Enlarged 
parts layout.. 

other input, pin 12, of U1 D. When C6 
reaches the trigger voltage of U 1 D 
(about 2.5 volts), U1 D sees BOTH 
inputs as HI, and the output, pin 11, 
snaps to a LO (ground) voltage. But 
now C6 can DISCHARGE through 
R1 and R2 to pin 11, so C6's voltage 
drops. When it gets down to about 
1.5 volts, pin 12 drops LO so pin 11 
jumps back to HI, and the cycle 
repeats. This is an oscillator and, 
with the values used, it l:fNitches 
about 160 times a second, produc
ing a non-symmetrical 1!ve-volt 
squarewave at pin 11. 

Meanwhile, input pin 9 JOf U1 C 
(through resistor RS) and !tin 1 of 
U1A (through diode 02) foHow pin 
11, producing squarewave outputs 
at pins 3 of U1A and 8 of U1C. 

Potentiometer R6, together with 
capacitor C1, steering diode 03, 
and resistor R7, allow adjustment 
of the squarewave at pin 3 to be 
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ibration capacitors. 
With no capacitor con

nected to the input terminal 
J1 and J2, and range switch 
SW2 in LOW, connect the 
battery, and press SW1 to 
power the unit. With the dig
ital voltmeter attached to 
PL 1 and PL2, and set to the 
two volt range, you should 
see a reading of close to 
zero. Adjust R6 until the 
reading is zero. 

The assembled CA-1 and battery fit nicely into 
a Fuji slide box you can probably get from 

your local photo shop. 

The two push-push switch buttons project from the top of the 
Fuji box, with meter binding posts on the side and the unknown 

capacitor terminal block on the front. 

Now place the "known" 
.001 uF capacitor at J1-J2. 
The meter should now read 
about 1.0 volts. Adjust R1 
until it does. Next, use the 
1.0 uF calibration capacitor 
at J1-J2, switch the range to 
HIGH, and the meter should 
read around 1.0 volts. 

identical to the squarewave at pin 8. 
This is the zero-adjust, so there is 
no voltage between output terminals 
PL 1 and PL2 going to the external 
digital voltmeter. 

So, with no capacitor at J1-J2, 
the digital voltmeter reads "000" 
when potentiometer R6 is properly 
adjusted. Now, assume a .001 uF 
(1 ,000 pF) capacitor is placed 
between J1 and J2. Pin 11 oscillates 
between HI and LO at a rate adjust
ed by the setting of R1. But now, 
when pin 11 is HI, it is charging the 
.001 uF test capacitor with some 
delay in charging and discharging 
due to resistor R5. This means the 
squarewave output at pin 8 will be 
LO longer than it is HI, while U1A 
pin 3 continues HI longer than it is 
LO. 

It is this DIFFERENCE in the 
duration of the HI at pin 3 and the 
shorter HI at pin 8 that creates a pos
itive voltage which is filtered by C2, 
C5, C7, Ra, and R9 so that a steady 
DC voltage appears at PL 1 and PL2. 
In other words, the circuit is now 

measuring pulse width difference. 
LOW switch calibration is 

obtained by setting potentiometer 
R1 so that the digital voltmeter 
reads 1.0 volts when a .001 uF 
capacitor is used at J1-J2. With a 
smaller value of capacitor under 
test, the squarewave at pin 8 is LO 
for less time, so the pulse width dif
ference between pins 8 and 3 is 
less, and the meter reads less. 

If switch SW2 is put in the HIGH 
position, resistor R4 and poten
tiometer R3 affect the timing of the 
HI at pin 9 of U1C, altering the 
squarewave output at pin 3. This 
compensates for higher unknown 
capacitor values. However, the 
same pulse width comparison takes 
place between pins 3 and 8, yielding 
a positive voltage value between 
PL 1 and PL2, adjusted by R3 for 1.0 
volt DC at PL 1-PL2 with a 1.0 uF 
capacitor at the Jl-J2 input. 

Assembly 

Figure 2 shows a printed circuit 

C1 - 390 pF monolithic ceramic or mica capacitor 
C2, C3 - 1.5 uF tantalum capacitor 
C4 - 1 O uF electrolytic capacitor 
CS, C6, C7 - .1 uF monolithic ceramic capacitor 
01, 02, 03 - 1N914 or 1N4148 signal diode 
J1, J2 - Dual input jack 
J3 - Nine-volt battery snap connector 
R1 - 200K trim potentiometer 
R2 - 47K 1/8-watt 10% carbon resistor 
R3 - 2K trim potentiometer 
R4 - 680 ohm 1/8-watt 10% carbon resistor 
RS - 1 megohm 1 /8-watt 10% carbon resistor 
R6 - 1 OOK trim potentiometer 
R7 - 5.1 megohm 1/8-watt 10% carbon resistor 
R8 • 10K 1/8-watt 10% carbon resistor 
R9 • 120K 1/8-watt 1 OOk carbon resistor 
SW1, SW2 - DPDT PC-mount push switch 

PARTS 
LIST 

U1 - 7 4HC132 Quad Schmitt Trigger integrated circuit 
U2 - LM7805 or LM78L05 5-volt DC regulator 
Misc: 14-pin integrated circuit socket, wire, solder, cabinet, nine-volt battery. 

A complete kit of all parts listed above, except for the wire, solder, cabinet, 
and battery is available from Electronic Rainbow, Inc., 6227 Coffman 
Road, Indianapolis, IN 46268; phone 317-291-7262; fax 317-291-7269. 
Order "CA-1 Capacitance Adaptor." Price is $12.95 each, plus $5.00 ship
ping and handling (Canada $7.00 S/H.) 
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board layout for the CA-1 , and 
Figure 3 shows the parts layout 
using this PC board. You can build 
the CA-1 from scratch with parts you 
already have or you can buy from 
various vendors. 

However, if you do th is, you may 
have difficulty fitting the parts (espe
cially the switches and potentiome
ters) to the printed circuit layout 
shown. If you buy the $12.95 kit 
shown in the Parts List, all parts, 
including the printed circuit board 
and a terminal strip for the unknown 
capacitor, are included. 

Assuming you build the CA-1 
from the kit, assembly is relatively 
fast and easy. Mount all the close-to
the-board parts first , then the 
switches and potentiometers. Be 
careful that the three diodes, capac
itors C2, C3, and C4, and U2 are 
properly oriented as shown in Figure 
3. Don't forget to add the jumper 
shown. 

Use a socket for U1 (supplied in 
the kit) , and be sure to install pin 1 
on the right as shown. Connect the 
battery snap (supplied), making 
sure the red wire goes to the (+) 
shown in Figure 3, and the black to 
(-). 

Use some hook-up wire to con
nect the unknown (+)capacitor input 
to the red terminal of the supplied 
input jack, and (-) to the black jack 
terminal. Similarly, connect two 
wires to the (+) and (-) DVM outputs 
to connect to your digital voltmeter, 
marking the positive wire. 

Testing 

The toughest part of the testing 
is finding the .001 uF and 1.0 uF cal
ibration capacitors. These should 
really be provided with the kit. Since 
capacitors vary notoriously from 
their markings, try to use precision 
capacitors, or find the actual values 
using another capacitance tester 
and adjust your calibration accord
ingly. I used my Lafayette LC-15 to 
determine actual values (within 
10%) for the .001 uF and 1.0 uF cal-

Adjust R3 until it does. 
I've found that the LOW position 

of the range switch should be used 
for capacitor measurement from 20 
pF to .001 uF, and the HIGH switch 
position for .001 uF to 2.0 uF. 

Don't forget to turn the power 
switch to "off" when not in use, or the 
battery will drain. You might want to 
consider adding an LED and 1 K 
resistor as an "on" indicator. Just 
connect them in series between 
switched voltage and ground, 
observing LED polarity. 

Troubleshooting 

If your CA-1 doesn't work, first 
verify that all parts are in the right 
place, are the proper values, and 
are oriented as shown. Make sure 
the solder joints look good - not 
gray or grainy. 

Next, check the voltages at U 1 , 
looking for a steady five volts on pins 
2, 10, 13, and 14, and 0 volts at pin 
7. 

Beyond that, you 'll need an 
oscilloscope. Look for squarewaves 
on pins 3, 8, and 11 referred to 
ground, and then check for a 
squarewave between pins 3 and 8. 
Also, pin 12 referred to ground 
should show a 2.5 volt peak-to-peak 
trianglewave as C6 charges and dis
charges. 

Packaging 

I've used a black Fuji Slide Box, 
shown in the photos, for many of my 
small projects. This is normally used 
by film finishers to hold 36 color 
slides. It is made of soft plastic, eas
ily drilled and cut. See if you can get 
some from your photo finisher. (Fuji 
Film charges 25¢ each, but only 
sells to photo shops.) 

The CA-1 printed circuit board 
and battery fit perfectly in this box. I 
added two binding posts to allow 
easy connection to my digital volt
meter leads. The two switch knobs fit 
through round holes in one end of 
the box, and the unknown capacitor 



I CABLE TV cont. 

CABLE CONVERTERS. Highest quality 
equipment. Money back guarantee. 
Houston, TX. 1-888-691-4610. 

DEALERS NEEDED for new cable products. 
Call us for all your special needs. Design & 
programming services also available. 602-
309-0367. 

BASIC CABLE converters. Sale & services. 
Tel. 405-631-1856, Fax 405-634-1526 Mon
Fri Barn to 5pm Central Time. We carry: 
Ragal model RR-92, RC-83 550MHz 99 ch.; 
Oak Micro 550MHz 99 ch.; Scientific Atlanta 
SA-8540 550MHz 99 ch. with vol., SA-8529 
550MHz 99 ch.; Pioneer BC 4535 550MHz 
86 ch.; Panasonic 175 550MHz 99 ch.; All 
equipment is unmodified.- Dealers are wel
come. Please call for latest price! or vi~ us 
at our Web onsite HTTP://WWW.VNTECH 
NOLOGY.COM. Send E-Mail to us at 
Danny@vntechnology.com 

FOR SALE Genuine unmodified: Tocom 
5503 VIP, SA 8600s, Panasonic volume con
trol converters, Pioneer 5135 from $50, 4130 
for $25, NSC 550MHz Ch 4 converters for 
$25, SA 8600 remotes (new) from $3.25 ea. 
Jerrold 400 and 450 remotes for $1.95 ea., 
Zenith 550MHz volume control converters 
from $50 (new). Prices negotiable based on 
quantities purchased. Call for additional prod
ucts and pricing Mon-Fri 11am to 6pm 1-800-
909-4333, Fax#: 718-657-4015. Mention 
Nuts and Volts Sale! 

UNMODIFIED JERROLD Pioneer, SA a.nd 
Panasonic Model 175 multivision. We carry 
all other cable products. Please call between 
7-9 pm EST. 617-389-5155. 

ZENITH RAW unmodified ST1XXXs com
plete untouched. $16 each 10 lot min. Call 
706-398-2100. 

CATV REPAIR, most models, great prices, 
warranty included. Please call 573-363-0402. 

CABLE CONVERTERS. We have the best 
quality equipment to fill your cable needs 
& the lowest prices around. Guaranteed 
w/warr. Houston, T>C. 1-888-691-4610. 

CABLE FIELD pulls, unmod.ified. DPS, 
DPV5, DP7, DPV7, 887, CFT, 8580, 8590, 
8600, Pioneer 5535NP, Zenith ST-1600, 
Zenith DD-3, Tocom 5503 VIP, Panasonic 
145. All equipment genuine unmodified. 
Catalog, credit cards, COD. 1-888-443-9185. 

ZENITH RAW unmodified ST1XXXs com
plete untouched. $16 each 10 lot min. Call 
706-398-2100. 

CABLE PARTSI Computer parts. Call for 
great prices or visit us on the Web: 
HTTP://WWW.CB-Electronics.com or call 1-
800-436-8630. 

FOR SALE: Genuine unmodified Tocom 
5503 genuine unmodified. Best prices 717-
788-8934. 

HAMLIN, PIONEER, ZENITH, AS and 
other manufacturer converters, various 
models including 6600, 6000 and 5000, 
90s, 80s 29s, 28s 25s, and 100s, 5130, 
5135, 4135 and 9310s, ST-1000 288 and 
165 MP, 1086 and 1600, plus other mod
els, LARGE QUANTITIES, CALL for 
PRICING. 1-800-380-9530. 

FREE CABLE DESCRAMBLER PLANS! For 
details write: Sierra Publishing, 909 E. Yorba 
Linda Blvd., Suite H-181, Dept. NVU, 
Placentia, CA 92870. 

WE ARE looking for distributors for the 
Trlvlsion 550MHz converters, also available 
soon, the Trivision volume control converter. 
If you are interested in becoming a distributor 
for your state, call today for details. 706-398-
2100. 

CONVERTER REPAIR PARTS, CASES, 
TUNERS, REMOTE CONTROLS, AS LOW 
AS $1 EACH. 407-676-2530. NO FLORIDA 
SALES. 

CABLE DESCRAMBLERS anyone can build 
in 7 easy steps using Radio Shack parts. 
Plans $8. Order today! Bonus with order. 
GES Video, Box 72 Dept. NV2, Perryopolis, 
PA 15473. 

UNBELIEVABLE PRICES. We carry a full 
line of cable tools and equipment for all your 
cable needs. Also a wide variety of electronic 
parts & accessories, tools, diagrams, convert
ers, step-by-step instructions, no raw parts. 
Full technical support. 11am-7:30pm EST. 
1-800-562-8442. 

CALL ALEN for all your cable needs or com
puter software, PICs, GALs read if you've lost 
your masters. Programming service avail
able. For info call 909-941-4858 or E-Mail to 
alericable@aol.com or visit us at our web on 
site http://members.aol.com/alencable/index. 
htm 

FOR SALE: 10 lot. 5503 VIP factory original 
unmodified $60. 8600 new $165 factory origi
nal unmodified. Pioneer 5135 $50 factory 
original unmodified. Zenith 1000 factory origi
nal unmodified $12. Call 1-800-219-8618. 

FOR SALE: VPD-7 raw converters/cases 
only. Excellent condition. Call 1-888-845-
2457. No DE sales. 

CABLE BOX repair. Zeniths, Jerrolds, etc. 
423-870-5670. 

CABLE EQUIPMENT. We have converters. 
Much to choose from. Satisfaction guar
anteed. Houston, TX. 1-888-691-4610. 

CABLE PRODUCTS & MOREi BEST 
PRICES! 1-800-663-8530. FORMERLY 1-
800-MODULE-O. 

ENGl~EERING SERVICE. MEMORY 
DEVICES PROGRAMMED, AND MUCH 
MORE. 407-676-2530. 

EVERYTHING YOU NEED FOR CABLE! 1-
800-663-8530. FORMERLY 1-800-MODULE
O. 

CBTV REPAIR. We specialize in all convert
ers, including Zenith. Give us a call: 405-634-
1580. 

QB VIDEO. We handle converters, remotes, 
and accessories. Wholesale/quantity dis
counts. Same day shipping. 1-800-249-3025. 

ZENITH RAW unmodified ST1XXXs com
plete untouched. $16 each 10 lot min. Call 
706-398-2100. 

PC BOARDS REPAIRED. Prices start at $5. 
Minimum 25 of one type. Network Sales, 616-
683-0500. 

ONE STOP shop. We carry a full line of 
CBTV equipment for all your cable needs. 
Also a wide variety of converter parts and 
accessories. Call for free catalog: 405-631-
5153, FAX: 405-631-4788. 

QUALITY 
PARTS 

CALL. WR/TE, FAX 
or E-MAIL For A 

FAST 
SHIPPING 

Free 96 Page 
CATALOG. 

DISCOUNT 
PRICING 

Outside the U.S.A. 
send S3.0o Postage. 

2Channel 
RF Remote Control 

"Total Command"™ by Leviton ~ 
Operate TV, lamps and other 
appliances from up to 100 feet 

1
. 

away. Tum-on house lights I 
from your car. Simple to hook-
up and use. Includes two ' • 
receivers on separate Ire- ~ I 
quencies and a two button 
hand-held transmitter that 1 , 

controls them. Requires 
9 volt battery (not included). 
Clam-shell display packaging. $1795 
CAT # TCR-1 U'cii 

I Low Power Audio Amp I 
Motorola MC34119P 
Low power audio amplifier suitable· 
for speakerphones or talking picture 

0 

Ultrabrlght LEO I ~ 
PAINFULLY BRIGHT RED LED 
2500 to 4000 med @ 20 ma. These 
T 1 3/4 (5 mm diameter) red LEDs are 
significantly brighter than conventional 
LEDs. At close range, they are painful 
to look at. They are great for attention getting 
displays that can be seen from a distance. 
Water clear in off-state. 2 f $120 
CAT # LED-42 or -

10 for $ 5.00 • 100 for $ 45.00 
1000 for $ 400.00 

I s Foot Video Patch Cable I 
~/~ 

Push-on •p connectors both ends $1 00 
CAT # VHP-5 each 

frames. The 8 pin DIP package 10 for $8.00 • 100 for $60.00 
requires only a few additional parts, operates 
on 2 - 16 volts and drives speakers of 8 ohms 1000 for $450.00 
or greater. Output power exceeds 250 mW 
with 32 ohm speaker. Power-down option I Twist-On F-56 Connectorl 
saves power in battery driven applications. - -
Hook-up sheet. Large quantity available. Twist-on co-ax connector for ' 

60 
CAT# MC34119P RG-6cable. CAT #FT0-56R 

· ¢ each j 50 Pieces - $25.00 I 1 00 for $1500 
Light Activated 
Intrusion Alarm 

~ I 500 for $50.00 • 1000 for $70.00 

~ I 5 amp Solid State Relay I 
Leviton "Snapit-Alert" # 830-51031 C.P. CLARE I Theta J # JTA2405-3 -
This handy li~ht activated alarm buzzes intermit- Compact, 1:L compatible, optically 
tantly when exposed to light. Use it in desk isolated sohd state relay for loads 
drawer, gun rack, medicine cabinet, refrigerator, up to 5 amps @ 240 vac. 0.8" x 
school locker or file cabinet lo prevent children or 0.82" x 0.56" high epoxy block with a 1.4" 
unwanted intruders from being where they don't long metal mounting flange. 1.19" mounting 
belong. Red plastic case with self-adhesive centers. 0.062" dia. x 0.175" high pins. Can be 
Velcro backing. 2.5" x 3" x 0.84". Operates on 9 pc mounted or pins can be wrapped and sol-
volt battery (not included). Good-looking retail dered. UL and CSA listed. 
packaging. CAT# SNA·

2 
Input: 4 - 8 vdc - Load: 5 amps @ 240 vac 

250 600 CAT# SSRLY-2405 
$ each I 10 for $20.00 I $ each I 10 for $55.00 I 

Tamper Resistant 
Electrical Outlet Cover 

Leviton # 830-86022 
"Kiddy Cop" 
Prevents children from 
playing with electrical outlets 
and risking elj!C!rical shock. 
Beige spring loaded outlet 
cover closes automatically 
when outlets are not in use. 
Fits all standard dual wall out
lets. Easy to install. Remove 
existing wall plate and replace with 
outlet.guard. Individual display pack
aging with screw. CAT # OG-022 

$150 I 10 for $12.50 
each . 

High Capacity 
"Smart" Fan 

Nidec Beta V™ Model A34305-29 
245 CFM @ 13.8 vdc, 2 
amps. 6.75" x 5.92" x 
2". 5 blade, high
volume fan with 
metal housing and 
struts. Features: 
Alarm circuit indi
cates stopped or slow 
condition. Also has sig
nal and control leads for 
coordinating two or more fans. Six 8" long 
hook-up leads. UL, CSA listed. 

CAT# CF-42 $1 5Wlh 
SMALL NEODYMIUM 

RARE EARTH MAGNETS 

Semi-circular, irregularly- c-~ 
shaped magnets. Shiny fin-~ 
ish with a polarity marking dot. 
0.93" long x 0.3" x 0.07" thick. Powerful for 
their size. 

CAT# MAG-30 

I 1 so pcs. - $1 oo.oo I 

ORDER TOLL FREE 1-800-826-5432 
MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 
P.O. BOX567 

VAN NUYS, CA 91408-0567 

FAX (818) 781-2653 •INFO (818) 904-0524 

INTERNET 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 United States - ALL ~ 
OTHERS Including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping • Quantities Limited • Prices Subject to change without notice. ~ 

I MANUFACTURERS - We Purchase EXCESS INVENTORIES ... Call, Write, E-MAIL or Fsx YOUR LIST. I 
Wr.lle In 30 on RHdtlr Service Cerd. Nuts & Volts Magazln~/September 1997 15 



• PRODUCT ENGINEERING 

•FIRMWARE DEVELOPMENT 

Complete On Site 
Electrical Engineering Lab 

• REVERSE ENGINEERING 

• RF CIRCUIT DESIGN & MANuFACTURING 

• MICRO CONTROLLER & EPROM HARDWARE & SOFTWARE DEVELOPMENT 

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

DESIGN/LAYOUT PRINTED CIRCUIT BOARDS AsSEMBLY SERVICES 
• CAD LAYOUT SERVICES • SINGLE & DOUBLE SIDED • FAST TuRN BOARD STUFFING 

• COMPATIBLE WITH ALMOST 

ALL CAD SYSTEMS 

• MULTI-LAYER & FLEXIBLE PCB's • WIRE HARNESSES 

• FROM QUICK TuRN PROTOYPES • WAVE SOLDERING 

• FROM SCHEMATICS OR 
SAMPLE PCB's 

TO SCHEDULED PRODUCTION RUNS • ACQUISITION OF PARTS 

• FINE LINES, SMT • FINAL TESTING 
• PHOTOPLOTTING SERVICES • ELECTRICAL TESTING • TuRNKEY SERVICES 

• 28,800 BAUDE MODEM • PRECIOUS METAL PLATING • CUSTOM ENCLOSURES 

For Quick & Competitive Pricing or More Information, 
Please Call Us Today! Internet Access: 

For Automated Info Response: 
303 Sherman Street • Ackley, Iowa 50601 

(515) 847-3888 
Fax (515) 847-3889 • Modem (515) 847-3890 

INFO @capital-elec.com 
E-Mail: Quote@capital-elec.com 

Web Access: http ://www.capital-elec.com 

Write In 92 on Reader Service Card. 

I CABLE 1V cont. 

PICS, GALS READ if you've lost your mas
ters. Programming service available. Call for 
info. Network Sales, 616-683-0500. 

WE ARE looking for distributors for the 
Trlvlslon 550MHz converters, also available 
soon, the Trivision volume control converter. 
If you are interested in becoming a distributor 
for your state, call today for details. 706-398-
2100. 

Subscribe to Nuts & Volts! 
Call 1-800-783-4624 

TELEPHONE/FAX 

HANDHELD CELLULAR phones. Send for 
list to Curtis Lewis , 4502 Clareway, 
Baltimore, MD 21213. 

NEW 1/4 wave cellular antennas $5 ea. 1-
800-804-8655. 

MAKE YOUR OWN MOTOROLA PRO
GRAMMER! Kit includes all schematics for 
programmer and cable, parts list, instructions 
and programming code. Call for pricing and 
details. Celltronics 818-709-1143. 

TECHNICAL, INC. 
Your Largest Stocking Distributor 

For ~O Batteries 

Call for Competitive Pricing 
FREE CATALOG 

Receiver & Transmitter Packs • Laptops, Camcorder, Cellular 
Sealed Le.ad Acid. Lithium. & More 

Immediate Delivery• Custom Assemblies• Technical Support• Full Production Facilities 
301 Central Park Drive, Sanford, FL 32n1 • 1m9 Main St IA, Irvine, CA 92614 

NOW OPEN IN IRVINE, CA 
Fax 407-321-3208 • 800-346-0601 • SD0-490-8418 

FLORIDA CALIFORNIA 
email .,; tnrbattery@aol.com 

&& September 1997/Nuts & Volts Magazine Wrlta In 131 on Reader Service Card. 

OKI 900 programmable phone, modified & 
complete, $400. John 708-614-7439. 

$129 EXTl;NSION CELLULAR PHONES, 
refurbished, Motorola Teletac 200 $129, flip 
DPC-550 $149, either with new battery, 
leather carry case, AC-DC car home battery 
charger and phone is activated to your pre
sent NAM-MIN-ESN, etc. Details, free cata
log, call 702-642-0325 or WEB: http://www. 
lessbusters.com 

ESN READER connects between AR3000 or 
PR0-2006 scanner and personal computer, 
reads and logs to disk. Scanner and comput
er not included. $995 US postal money order 
to Keith Perry, PO Box 816, Leander, Texas 
(78641). SASE for info. 512-259-4 770. 

EXTENSION PHONE LOCKOUTS. Prevent 
trashed downloads and FAX blasting. Easily 
installed with screwdriver. 99 cents each plus 
$6.50 per order. Docs included. SYNERGET
ICS SURPLUS , Box 809 , Thatche r, AZ 
85552. 520-428-4073. VISNMC. synerget 
ics@tinaja.com 

BEEPER, TWO-WAY radio repairs, modifica
tions, duplications, all models , test equip· 
ment. Call TJ 718-341-1849, Fax 718-978-
4616. 

COMPLETE LINE OF CABLE PRODUCTS 
Iii Quality merchandise by brand name manufacturers 
Iii Satisfaction guaranteed Iii Free gift on first order 
Iii Technical support 
Iii 2 year warranty on new converters 
Iii COD shipping & overnight shipping by request 
Iii Experience where it counts Iii Volume pricing 
PLAIN CONVERTERS: ZENITH, OAK, PANASONIC, 

PIONEER, EAGLE, HAMLIN, STARGATE, PLUS MORE. 

REMOTE CONTROLS: ALL MAJOR BRANDS, 
INCLUDING 2-4 FUNCTION UNIVERSAL REMOTES 

-.aAl.E CA8lE M-F 11anH!pm EST --- 4333 
(718) 21Z-8llO • FAX (718) 857-4115 • (711) 297-1221 

No NY sales. Federal and local laws provide criminal and civil penalties for unautho
rized Ille. 0-lt wilb your cable providers for permission to 111e equipment. MuSI be 
paying for all services you receive. Oitlcr by model number only. Some equipment 
n:fwbished as new. 
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JERROLD DIX·!-105 
ti ma.el, Flu 1'11111 
FICtlry ltf& lllsllld 
Single: $45.00 
5+: $59.00 
10+: $35.00 

JERROLD STARCOM 
DQN-7 - CALL SS 

BLUE BOOK PHONE REPAIR. Fix 500+ 
models; American Oak to Western Electric: 
answer machines, cordless, wired phones. 
$25. KEN'S, 2825 Lake, Kalamazoo ,' Ml 
49001 . 616-345-4609. 

$249 COMBO A SALE, UJ'S OLD FAITH
FUL EMULATOR, (3RD YEAR) A LOW 
COST, PROVEN GET STARTED PRO
GRAMMING SYSTEM (use with PC, includ
ing Pentiums!) FOR ALL MOTOROLA CEL
LULAR PHONES TO FIRMWARE 9525. 
Details, free catalog, call 702-642-0325 or 
WEB: http://www.lessbusters.com 

PHONE SYSTEMS WANTED!!! We buy 
AT&T MERLIN, SYSTEM 25f75/85 and other 
AT&T phone systems. Please call for a quote 
or fax us your equipment list. KEYWAYS, 
INC., 937-847-2300 or FAX 937-847-2350. 

~ 
0 

' 

-~ 

NOW $799, UJ's GENIE ESN PROGRAM
MER FOR MOTOROLA CELLULAR 
PHONES (with 8 pin data port) firmwares 
9124 to 961C. (EE-1, 2 & 3). PHONE'S KEY
PAD ENTRIES PROGRAM ESNs, 
SELECTS #55 FIELDS/FUNCTIONS, WITH 
READOUTS ON INDICATOR, all without 
removing data interface plug from phone. 
Genie is fully portable (USE ANYWHERE) 
includes self contained rechargeable Ni-Cad 
battery and separate home, car combination 
Genie phone battery charger. 1/0, VCC 
microcontroller circuits use Schottky 
diode/resistor array for PROTECTION 
AGAINST ESD/NVCIT DAMAGE. (per Dallas 
Semiconductor application note #93). SIZE: 
Pack of king size cigarettes! Genie is of 
COMMERCIAL QUALITY, MANUFAC
TURED in USA, includes FREE technical 
back-up and NO CHARGE limited warranty. 
Details, free catalog, call 702-642-0325 or 
WEB: http://www.lessbusters.com 

CELLULAR EXTENSIONS $60 plus ship
ping. Motorola loader phones $200. Loader 
phone kits $100. Quality used phones pro
grammed on your number $150 (includes 
phone and programming). Call or E-Mail 
Stuart for details. 601-831-8708 ccomco@ 
aol. com 

Gall Re: Models 145 & 175 

Remote, Batteries & cou table Always lnduded 
WE STOCK EQUIPMENT COMPATIBLE WITH EVERY MANUFACTURER IN THE CABLE INDUSTRY. 

Write In 109 on Reader Service Card. 

PANASONIC, SOUTHWESTERN Bell, BBS 
Telecom, telephones, jacks, and systems. 
Free catalog: voice or fax: 908-840-1390. 

NEW ERICSSON Rapia travel charger model 
CH337 for cellular phones $10 ea. 1-800-
804-8655. 

CELLULAR PHONE EXTENSIONS. Two 
cellular phones on one number, no extra 
monthly charges. 601-843-1044. 

PHONELINE SIMULATOR. Authentic dial 
tone, busy signals, 20Hz ringing. Test or 
demonstrates phones, modems, faxes, voice 
mail, etc. "Ring-It" deluxe kit $149. Includes 
PCB, all electronic parts, microcontroller, 
documentation. Custom enclosure $34.95. 
Fully assembled $325. Shipping $6.50. Credit 
cards accepted. Digital Products Company, 
134 Windstar Cir., Folsom, CA 95630. 916-
985-7219, Fax 916-985-8460 , E-Mail : 
DigProd@aol.com 

ESN READER, no scanner needed, only a 
PC needed and my S/W. Call 770-887-1475. 
$1,200. Handheld units that read pins $2,500. 

i , ~IQ~·iQ~ Date 
FofNext Issue -~ September 1 O~ 

COMPONENTS 

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 
nowl Voice/FAX. 

WANTED: EXCESS ELECTRONIC INVEN
TORIES, ICs, MEMORY, EPROMs, PALs, 
LEDs, CIRCUIT BOARDS, DIODES, AND 
TRANSISTORS. CALL ACTIVE MICRO, 
562-494-4851 OR FAX 562-494-4913. 

WHOLESALE PRICES: COMPUTER HARD
WARE: motherboards, memory, CPUs, mice, 
CD-ROMs, video controllers, refurbished sys
tems, and other parts. TONER, DEVELOP
ER, PARTS and recharge supplies for laser 
printers and copy machines. Tel/Fax: 630-
789-8393. 

I 

·' MaxMover and MaxMover Pro 
16 Bit Stepper Motor Controllers 
The MaxMover Pro is a high output 

. power model for more powerful step
, per motors. 
., 

\ MaxMover .................................... $259 
I MaxMover Pro ... .... ......... ...... ....... $359 

• s 
I a = • 

1 MEG 30 PIN SIMMs $6. 4 MEG 30 PIN 
SIMMs $24. Prime stock/qntys available. 
Memory Time 503-452-8577. 

ROGERS RT/DUROID 5880 8031 .031 
18x24" $80, 9x12" $20. 308-532-3291. 

AMAZING! 35¢ ALL TOGGLE SWITCHES. 
Brand new. Rated 6A/125V. Hardware includ
ed. 1/4" PANEL HOLE: SPOT on-on, SPOT 
on-off-on, SPOT (mom)-off-on, DPDT on-on, 
DPDT on-off-on, DPDT (mom)-off-on. 3/16" 
PANEL HOLE; SPOT on-on, DPDT on-on. 
$20 minimum order. Add $5 freight. Gateway 
Products Corporation , PO Box 936397, 
Margate, FL 33093, 954-974-6864, Fax: 954-
974-6818. VISA/MC. Free catalog. 

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. 

Als1 avallabl1 at Ferd Electnnlcs 
114.521.8080 ww.paramax.net 
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I COMPONENTS cont. 

MILLIONS IN scrap gold are about to hit the 
market in the fonn of old computer junk. I'm 
making a bundle recycling this material and 
you can join me. Call 24-hour message: 603-
645-4776. 

RF TRANSISTORS, tubes, electrolytics. 
2SC2879, MB8719, 2SC2312, MRF247, 
2SC1969, TA7222AP, MRF454, 2SC2290, 
2SC2166, 4CX250B, 5728, 12006, 24L16, 
3-500 graphite, trimmers, carbon resistors. 
Westgate 1-800-213-4563. 

WANT TO Buy: ICs, military & aircraft relays, 
diodes, transistors, Cannon, TRW, Amp, 
Burndy, Deutsch, Bendix connectors, elec
tronic test equipment & most components. 
Hoffy Electronic Ent., 818-718-1165, FAX 
818-341-5506. 

ELECTRONIC COMPONENTS and kits. 
Catalog $1. Dan's Small Parts and Kits, Box 
3634, Missoula, MT 59806. Web: 
http://www.fix.neVdans.html 

MEMORY, LOGIC, and processor chips. 
Used, unsorted. $12 per pound. Send check 
to William Miller, Box 201, Jasonville, IN 
47438. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769-1084. 

WE BUY gold plated parts , transistors, 
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. 

1 • L ER INDOW UNCE LISTENER SYSTEMS 

INVERTER CAPACITORS for sale, new, sur
plus: 525 5600 uF, 450 VDC, Aero-M, 
CGS562T450X6L3PN $38.87 ea. 265 4400 
uF, 450 VDC, Aero-M, CGS442T450X5L3PN 
$41 .92 ea. 729 1000 uF, 450 voe, Phillips 
CAEQG1000U 3186ED102T450HPAI $10.62 
ea. Metropolitan Equipment Co., 1400 Bluff 
Road, Romeoville, IL 60446, 630-972-9400 
(phone), 630-972-9426 (fax). 

OVER 1 million dollars in inventory of: speak
er cones, gaskets, dust caps, voice coils, etc. 
Call or fax for list. ISE, PO Box 750, Olmito, 
TX 78575. Ph: 210-350-5555, Fax: 210-350-
5574. 

Sell Nuts & Volts 
in your store and earn $$$! 

Contact us for details. 909-371-84 97 
E-Mail·74262.3664@compuserve.com 

\ Remarkable concept allows user to hear sounds within a 
premise over a beam of laser light reflected from a 
window or similar surface. Experimental device provid .-iii=========~--C~ 

I
' hours of interesting and educational use. Util izes a vlslbl ~ .. ~~~ 
red laser that simplifies alignment and discourages 
Illegal use. Usable range will vary-expect about 20 to 50 -
meters. Optional lens will Increase range 200 to400 ~~=-
meters! Further range requires expensive optics. 1.1J11ALOW1GR,_,.. 

Requires a sturdy video tripod (not incl.) Caution-check ~,=-. 
local law in your state if planning to use for accessing 
oral communication. 

I
. LWBS Plans ............ $20.00 LWBSK KIT/PLANS ........... ............... $149.50 

LWBSO Ready to Use With Selected Laser Polnter ............... ........ $199.50 
LWBlO Above With High Performance Laser Gun Sight. Long Range 

Extender Lens and Cushioned Headsets .......................... $299.50 

~ -~ .: ~>~~~ . ~~-~:. 
4 to 7x brighter 650-630 nm Rodiotion 

3 Ml TELEPHONE 
TRANSMITTER 

ELECT~ONIC fWPNO~t~ 
4ND ~IND CONT~OL 

Tunable 80-130Mhz. Undeledable 
Only 1l'Onsmltl When Phone Is Used 

I VWPMlK Kit/Plans .. .. .... ... $39.50 .,_-------------1 
I ELECTRIC CHARGE GUN 

WITH 15 FOOT RANGE!! 
Stuns and lmmobllzes 
Allackers From a Distance. 

I More ICnoc:kd-.1 Power 
than a Handgun!! 
Check Your StaM IAgalily 

FREEll IOOKV Stun Gun 
ECG70With_ STY!:-l)_QQ_'.'.'.'-' 'd~_!l.50 

STUHGUHS SOLD SEPERATELY 
i STUN200 200KV StunGun .... $49.50 

STUN300 300KV StunGun .... $69.50 

130 db of Dlrecttonal Sonic 
Shock Waves Energy 

Handhe/d and Battery Operat 
PPPI Plans .... ......... ........... $8.00 
PPPIKl<tt/Plans .......... .... $49.50 
PPPIO Ready to Use .. .. .. $79.50 

AT1EN '/ON! ~C::S 
Battery F Mkr~lzecl 4'-.r; Modules for -rch WI: 
HOVERCRAfT, ION GUNS 
FORCE FIB.DS, SHOCKERS ft 
MINIMAX4 4KV@10ma .... .. ... $79.50 

RAIL GUN, COi. GUN, EXPLODING WATER, AN11GRAVIT'( MASS 
...... .lMWOI, PIAstM PIOfWllN, umCESN.WING, fMP* 
• Lossless Energy Charging 
• Programmable Voltage to 2 KV 

and Energy Control ta 3 KJ 
· ~~~Spark~~p~ ~· 
• Universal 12 voe or115 VAt:. • ~-=-~..=,.. a 

7.5 X 7.5 X 7" Lightweight ............. .., 
11EP3 Plans High Energy Pulser/lgnltor .. ~9.!.~~9.! .. .................. $15.00 
HEP3K Kit/Plans (Minus Energy storoge) ....... .. ........................... .. $799.50 
HEP30 Assembled (Minus Energy storage) .... .. ............ .. .......... .... $299.50 
HEPCAP 800 Joules Energy storage ...... ..... .. ............. ................... $799.50 

INFORMATION 
UNLIMITED DEPT NV897 

BOX 716 AMHERST, N.H. 03031 

24 Hr Toll FREE "Orders Only" Une 1-800-221- 1705 
~~-~ Fax Your Order to 1-603-672-5406 

We Accept MC. VISA. Cash. MO. 
Checks. Please add $5.00 
Shipping. COD Orders Add 
Additional $4.75. FREE catalog 
With Order or Send $1.00 

9 to 5 pm EST Information Une 1-603-673-4730 
See Our Web Site at http://www.amazing 1 .com 
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MICROCONTROLLERS 

PIC 16C71-04/P-OTP DIP, any quantity 
$1.75/ea. Shipping paid 50 over, <circuit 
wise@wor1dnet.att.net> 612-572-4866, 1948. 

ANTIQUE ELECTRONICS . 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC· 
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769-1084. 

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

WESTERN ELECTRIC WANTED: 1927-
1960S. Amplifiers, speakers, tubes, etc. Free 
offer. 1-800-251-5454. 

WESTERN ELECTRIC WANTED: 1920s-
1960s. Amplifiers, mixers, pre-amps, speak
ers , tubes, etc. FREE OFFER 1-800-251-
5454. 

ANTIQUE RADIO CLASSIFIED. Free sam
ple copyl 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 : $19.95. 
Yearly rates: $38.95 ($55.95 by 1st Class) . 
Foreign: write. ARC, PO Box 802-G20, 
Carlisle, MA 01741. Phone: 508-371-0512; 
Fax: 508-371-7129; Web: www.antique 
radio.com 

CRYSTAL SETS. Parts, plans, books, kits . 
Largest source in the world . Catalog $2 . 
MIDCO, PO Box 2288, Hollywood, FL 33022. 

WANTED: TELEGRAPHY instruments, any 
kind. Stock tickers, Edison, Western Union. 
Books, signs, etc. 217-345-6771 . 

CRYSTAL SET Projects: 15 radio projects 
you can build. Xtal Set Society's design con
test compilation featuring new projects for all 
levels: loops, multi-tuned, homemade capaci
tors, shortwave. 6x9 paperback, 160 pages, 
$17.45 including shipping. PO 3026, St. 
Louis, MO 63130; 1-800-927-1771 MCNISA; 
www.midnightscience.com 

AVIATION ELECTRONICS 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769-1084. 

PUBLICATIONS 
' 

NOW HEAR THIS! ELECTRONIC EAVES· 
DROPPING EQUIPMENT DESIGN by 
Winston Arrington. This revised edition con
tains 117 schematic diagrams and text of our 
production and prototype equipment consist
ing of: 29 crystal controlled transmitters of all 
types; 35 room battery and mains powered; 
32 telephone leech and battery types; combi
nation leech telephone and room transmitter; 
15 subscarrier and carrier-current; infrared 
and receiver; high gain audio amplifier; high 
impedance recorder activator, counter-sur
veillance procedure chapter; countermea
sures detection equipment and additional 
useful schematics. It is necessary to know 
electronics including building equipment from 
a schematic. Price: $150 plus shipping & 
handling US $6, Canada $8. Pay with US or 
Canadian Postal Money Order or Cashier's 
Check. Citibank money orders and regular 
checks require 21 days clearance. Sheffield 
Electronics Co., PO Box 377940-E, Chicago, 
IL 60637-7940. Tel. 773-324-2196. 

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. VISNMC. 



by Karl Lunt 

get a lot of E-Mail from readers, and some 
of it would just break your heart. It's 
usually from some poor soul stuck out in 
a robotics hinterland, trying to piece 
together a robopet or a controller board 
or just anything, but he (and sometimes 
she) has no one to talk to, no one to 

.....,........__........., bounce ideas off of. Finally, they send off 
an electron to me asking for help. 

I usually get back to them with either a workable 
solution or a pointer to help them take the next step. 
But once in a while, a reader will ask the larger 
question, the solution to which will actually solve all 
the other, smaller problems: How do I start a robot 
club like the Seattle Robotics Society? 

Tough question, that. Actually, that is two tough 
questions. The first question really is: How do I start 
a robotics club? Since I've never actually started a 
club myself, I can only offer what I think are sensible 
suggestions. Start by communicating with as many 
other people of the same persuasion as you can. If 
you're enrolled in a junior college class on 
microcontrollers, talk to the others in your class, to 
your instructor, and to those in similar classes, to see 
who is interested in robotics. If you're hanging out at 
the library Internet terminals, leave a card on the 
bulletin board and see who responds. Post a notice at 
the local surplus electronics store or computer store. 
If your city or town has a web page dedicated to local 
activities, see if you can post a notice to it. 

' 41 
'~ 
.J 
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Top view of Marvin's Mini Sumo frame. 

You get IR object detection, prototyping 
area, and four servo controllers, in less than 

a 10 cm by 10 cm square. Not bad! . 

The point here is to get your interest in robotics 
across to others similarly inclined. You can almost 
approach this as if it were a job search. Call all of 
your friends and ask if they are interested in building 
robots with you. If they are not (and sadly, many will 
not be), always ask .them for the names of at least 
two other people that you can contact. The goal isn't 
to find a lot of people interested in robotics. You are 
trying to get in touch with as many people as 
possible, period. In the course of your efforts, you will 
eventually find the few who want to do 'bots. So when 
you start calling, be sure to call ALL your friends and 
relatives, even if you know (or think) they won't do 
robots. 

Be sure to contact those you know in hobbies or 
activities that use similar thinking skills. For instance, 
if you play Magic or chess, talk to others who play. 
These hobbies use much the same grey matter as 
designing robots, and should provide you with a 
good starting point in your search. 

If your area has a local high-tech tourist 
attraction, hang out with the people who work there. 

ROB 
I did an article some time ago about MBARI, the 
Monterrey Bay Aquarium Research Institute. Talk 
about a bunch of ready-made robo-nerds! Any two or 
three of the MBARI staff could have made an 
excellent core to a robotics club. I'm sure if I had just 
hung around the aquarium and asked enough 
questions, I could have connected with some of the 
engineers. 

Then there is the Internet. You can find hundreds 
(thousands?) of web sites devoted to homebrew 
robotics, university and government research • 
projects, and robotics designs from private industry. 
If you visit enough of these and use E-Mail 
appropriately, I'm sure you can contact others who 
share your interests. You might even find people 
close enough to you geographically that you can visit 
each other. 

And remember to investigate Internet sites in 
related fields . Rather than focus on just robotics, look 
into geotechnical, astronomy, oceanography, model 
rocketry, remote control, homebrew electronics, 
embedded control, model railroading, and ham radio, 
to name just a few. I'm sure you'll find many people 
r 111!!11,... - - - ... - ... - - - - ~ - -. ...... ,,,,11!;_,.,>:"'1 

with interests in several of these fields, and you can 
probably interest them in robotics as well. Again, you 
might find people who live within visiting range. 

I mentioned earlier that there were really two 
questions involved here. The second question is: 
How do I make a club like the Seattle Robotics 
Society? The short answer is time, luck, and hard 
work. The long answer deals with people and 
synergy. 

The SRS has been around for a long time. 1 
attended my first meeting in late 1989, so I'm a 
relative newcomer. The club still has members who 
recall the very early days of 1981 and 1982, when the 
SRS first formed. Back then, the club members spent 
most of their time on mechanics and simple 
electronics. Microcontrollers in today's form simply 
didn't exist, and the computers of that day, such as 
the Apple, were too expensive and too power-hungry 
to bolt onto a robot frame. This marked the "heavy
metal" phase of the SRS. 

Meetings took place each month at a surplus 

electronics store in downtown Seattle. The store 
carried lots of heavy surplus metal and motors, and 
the SRS members were always a sure sale. The club 
had a mascot robot, a very large metal frame on very 
large casters and carrying a very large battery 
supply. Since almost no one had enough work space 
in which to tinker with this machine, it usually spent 
its days in the front of the electronics store, where it 
served as a nerd-lure and sales gimmick. 

By the time I arrived in 1989, regular attendance 
was on the decline, with the average meeting drawing 
just 10 or so. Membership continued to drop, and at 
its lowest ebb, I recall attending a meeting with only 
about four other people. But the faithful hung in 
there, the membership slowly rebounded, and 
today's meetings routinely pull 50 or more attendees. 

I think sheer enthusiasm kept the club from 
dying out altogether. Even when only five of us 
showed up, we always brought our works in progress, 
always talked about the robots we would build, and 
always shared our experiences. To this day, the most 
important element of each meeting is the time spent 
describing what we've done and how we did it. 

This usually occupies at least an hour of each 
meeting, and is open to all who wish to talk. To make 
sure everyone gets a chance to speak, Kevin Ross, 
the club's president, polls each and every attendee at 
the beginning of the meeting. If someone wants to 
talk, Kevin notes the name and topic on the 
blackboard. After working the room, Kevin goes 
back to the blackboard and gives each person who 
signed up their 5 or 10 minutes of speaking time. 

· I get a chuckle out of the first-timers; they are 
always shocked that they would be asked if they 
have an item for the agenda. But that's part of what 
makes this club work; it doesn't matter if you're a 
first-timer or a founder, everyone gets a chance to 
contribute. 

And asking questions can be just as important 
as describing your project. Some of our most 
interesting discussions have started with someone 
wanting to know if someone else had solved a certain 
problem. One such question, regarding a power 
supply that didn't poop out when the battery dropped 
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below six volts, spawned a discussion that turned into 
a design session, ultimately leading to the Junk Box 
Switcher, the topic of an article a year or so ago. 

The years since I arrived have seen a huge 
change in the type and number of robots in the club. 
The early "large-iron" designs have given way to 
small, light machines built of plastic, wood, brass rod, 
and PCB stock. Where robot builders used to 
describe batteries in terms of Amp-hours or pounds, 
they now speak of C-cells or solar cells. And the new 
machines don't rely on the heavy motors of • 
yesteryear's designs; today's builders go with pager 
motors and R/C servos. 

Since the materials are so light and easy to work, 
the robots are small and easy to build. The club's 
periodic nerd-fest, Robothon, will routinely draw 100 
attendees or more. Many of the SRS members show 
up with not just one but several working robots, and 
the arena is usually thick with little robotic critters. 

But the biggest change of all in the time I've been 
a member concerns the microcontrollers used in the 
club's robots. In the early days, you could choose 
from maybe two or three viable microcontrollers, but 
there weren't a lot of development tools around and 
few people knew how to write software well enough 
to get the robot going. Sure, you could build in a 
68hc 11 board, but that required point-to-point wiring 
on a perfboard. So making your first microcontroller 
was a major effort, and building the second one 
required just as much work. But by then the 
excitement of getting the first one running had worn 
off, so making the second one became a chore more 
than anything else. 

Even when you did get a microcontroller built, it 
was still a major uphill battle to get any software 
written for it. Everything had to be done in assembly 
language, assuming you could even find a suitable 
assembler. If you got stuck on a hard problem, such 

• as setting up interrupt vectors, you had almost no 
one to talk to about it. And after you got the 
microcontroller to do anything at all, you then had to 
write and test the real robot code. The sheer enormity 
of the struggle stopped a lot of people. 

What a difference a few years make! Today, the 
club sports groups of people with serious design 
experience on microcontrollers as diverse as the 
68hc 11, 68hc 12, 68332, 80c 188, 8051, and others. 
Anyone in the club who wants to start a design 

' minisumo.bas 
' 
• Program to control a mini Sumo robot, based on Matvln 
' Green's mini-Sumo platform. 
' 

main: 
gosub Initialize 

, do 
gosub Gellnput 
gosub Process 

. gosub Delay, 40 
}loop 

t • 
::< 

• set everything up 
' do forever .•• 
' look around 
• do something about it 
'wait a blt 

~ '. Look around and return result irrAction: 

• • Note that chasi119 an object has priority over 
~,,: avoiding the ring s perimeter line. 

• Getlnput 
temp .. o 

HJosub IRLEDOn, RJGHT_IR 
gosub Delay, 2 

· if peekb(porta) and $80 "' 0 
temp= 1 

endif 
gosub IRLEDOn, LEFT _JR 
gosub Delay, 2 
if peekb(porta) and $80 "' 0 

temp m temp .. 2 
endif 
gosub lRLEDOff 
select temp 

c;a$e 0 
Action = IDLE 

' start with nothing 
' tum on tjght fR 
'Wall a bit 
'active low 
' found something 

' tum on left IR 
'wait a bit 
•active low 
• found something 

' tum off lR LEDs 
' see what we found 
' nothing out there 
•forget it 
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simply needs to raise a hand and she'll find SRS 
members who already have etched PCBs, written 
software tools, and built libraries of working code. 
Take, for example, the 68hcl 1. Besides the stock 
Motorola tools such as asmhcl l and pcbugl 1, SRS 
members have developed power tools such as 
lnteractive-C and SBasic, with large libraries of tested 
code. Any member can draw on these resources to 
help build their own machine, saving a bundle of time 
and work. 

But all of the above doesn't really answer the 
question of how to make a club like the Seattle 
Robotics Society. The SRS became an extension of 
the talents and energy of its members. The club 
became what it is because so many people wanted 
so much to spend time with other robot builders, to 
learn from others, and to help others. In all my years 
in the SRS, I can't recall hearing a single cross word 
or seeing a heated argument of any kind. It isn't that 
we have rules against such, only that they just don't 
happen. 

This is as close as I can get to telling you how to 
build a club like the SRS; always contribute more 
than you take. 

Mini-Sumo 

Some years ago, a robot competition in Japan 
introduced the world to robot Sumo. Modeled after 
the traditional Japanese wrestling sport, two small 
machines square off against each other in a black
surfaced ring. To win, one robot must push the other 
off the ring. Size and mass restrictions apply to keep 
the robots within sensible limits. 

The Seattle Robotics Society has run Sumo 
competitions for a few years now, and Bill Harrison, 
one of the club's stalwarts, has kept the club's gear 
in primo condition; Bill also runs the Sumo event 
during the club's periodic Robothons . 

But building a Sumo contender can prove 
difficult. The 20 cm (about 7 .87") footprint and 3 kg 
mass limit translates into a hefty robot packed into a 
small space. This places a premium on machining 
skills and tools. To open up the Sumo event to a 
larger audience, Bill developed the Mini-Sumo 
contest. 

Mini-Sumo robots mass just 500 g and fit into a 
10 cm footprint; the contest takes place on a ring half 

right 

endcase 

case l 

Action =TURN RIGHT 
print "R "; -
return 
end.case 

case 2 
Action = TURN_LEFf 
print "L "; 
return 
endcal!e 

case 3 
Action= FORWARD 
print "F "; 
retum 
end<: a lie 

end select 
gqsub Che<;kUne 
fine 
print peekb(adr4); 
if~b(adr4) > UneThreshold 

Action =REVERSE 
print "B "; 
return 

endif 
plint "l "; 
return 

' something to the 

'head for it 

'leave now 

' something to the left 
'head forit 

'leave now 

' something ln front 
'head for it 

'leave now 

' need to che<ik for 

' if line is there ... 
' need to !>&&;up ,,n 

'leave now 

' Do something, based on value in Action. If 
Action ,. JOLE, do a little dance while we look 

' for a target, 

Process: 
if Action "" IDLE ' nothing <>ut there ... 

ldleCount .. ldleCount + 1 

the size of the larger 'bots, only 77 cm (about 2.5 
feet) in diameter. The smaller size and weight limits 
let you build a Mini robot using lighter materials, 
which makes the robot easier to build. Of course, you 
now have the challenge of getting all the electronics, 
motors, wheels, and batteries to fit in the smaller size 
and mass limits. But the club has far more Mini 
robots than full-fledged Sumos, so I think Bill's move 
to the smaller machines was a good one. 

To date, most of the machines are blind pushers. 
They patrol the Sumo ring in a pattern, hoping their 
bumper switches will contact something so they can 
turn and push it off the ring. Think of these designs 
as first-order solutions, little more than brainless, 
sightless machines. Naturally, many in the club are 
pushing for stronger, smarter solutions. 

During a recent visit to Seattle, Marvin Green 
brought along his first version of a Mini robot. Built in 
a 10 cm square base, it uses hobby R/C servos for 
motors and has a front skid or scoop for sliding under 
the opposing machine. Marvin and Bill collaborated 
on the mechanics, and the result is a clean, simple 
mechanical solution. Marvin then added a custom
designed BotBoard-style computer to run the robot. 
He designed a new PCB for this 68hc 11 
microcontroller, adding features long missing from 
his original BotBoard product, such as on-board 40 
KHz IR object detection and 32K of RAM. The final 
PCB is smaller than the 10 cm square space 
restriction for the Mini robot, making it an ideal 
general-purpose 68hc 11 robot controller. 

Marvin and I cleared out a working space in my 
very cluttered robot room, then settled down to some 
serious hacking. It was the Friday night before the 
SRS' monthly meeting, Marvin hadn't even built the 
first robot from his new design, and there wasn't any 
software for running his new machine. So while he 
heated up my soldering iron and unpacked his robot 
parts, I fired up my laptop and began designing the 
first cut at the Mini Sumo robot code. 

Just four hours later, with a short break for sugar 
and fat, we had a working Mini Sumo robot, complete 
with IR object detection and tracking software. The 
fact that we could get so much done in such a short 
time speaks well for the tool set we used. Marvin's 
electronics design worked beautifully with no 
surprises, and my large library of SBasic code let me 
focus on navigation and strategy without bogging 

if ldleCount < 8 
return 

endif 
if IdleCount < 16 

whlle 

endif 

Action ~ FORWARD 
endlf 
if ldleCount < 24 

Action = T<JRN_RIQHT 
endif 
if ldleCount " 32 

ldleCount • 0 
Action= TURN_LEFT 

endif 

select Action 
case FORWARD 
poke RTOC, RIGHT _FWD 

, poke LTOC, lEFT_fWD 
endcase 

.• ,i;;ase TORN RIGHT 
'~ .... poke itfoc: RIGflT_REV 

poke LTOC, LEFT _FWD 
endcase 

case TORN_LEFT 
poke RTOC, RIGHT_fWD 
poke LTOC, LEFT _REV 
endcase 

case REVERSE 
poke RTOC, RIGHT _REV 
poke LTOC, LEFr_REV 
endcase 

endselect 
return 

' sit for a while 
'leave now 

' go forward for a 

' tum right for a whlle 

' tum left for a while 
' reset counter 

• based on Action •.. 
' go forward 

•tum right 

'tum left 

'back up 

end Partial listing of 
minisumo.bas 



down on the low-level problems such as making a 
motor move. It was quite a thrill that night, watching 
our little warrior chase a box around on the carpet, 
knowing that shortly after dinner it had been sitting in 
various plastic bags in Marvin's luggage. 

We strode into the SRS meeting next morning, 
ready to show off our new creation. Naturally, 
Murphy was in fine shape and managed to throw a 
small spanner into our demo. My robot room uses 
incandescent lighting, which seldom presents a 
problem with IR object detection systems. The 
meeting room, however, has flourescent lighting, 
which is almost guaranteed to screw up an IR 
system. Needless to say, we had neglected to add a 
filter to our IR detector and the little robot saw 
enemies everywhere. So the demo didn't go as well 
as we would have liked, but the guys understood 
what we had done and were appreciative. 

By the way, if you've ever run into this lighting 
problem with IR detectors, just cut a piece of exposed 
film from the tail end of a roll of color print negatives 
and glue it over the front of your IR detector. The film 
is transparent to IR but nearly opaque to regular light, 
and makes a great filter. 

I've included a partial listing of the minisumo.bas 
file, so you can see how my code translates the IR 
object detect signals into a plan of action. The code 
also looks at the floor to make sure the robot isn't 
sitting on the white line that marks the ring's • 
boundary. 

Look at the code in the Getlnput routine. It first 
uses the IR LEDs and IR detector to look for an 
object. If it finds an object nearby, the code sets a 
variable to show the desired motor action, then exits 
immediately, without waiting to look at the floor. This 
means that the code gives priority to chasing an 
object over staying away from the edge of the ring. 
This bit of subsumption gets around a common 
tactic in Sumo robots, that of deploying a white skirt 
around a robot so an opponent thinks it's near the 
edge and breaks off an attack. 

Obviously, this code isn't going to compile, as 
large chunks are missing. But you should get a feel 
for what is involved in writing software for a simple
minded attacker. Build on this code and you can 
create a killer Mini of your own. For more details on 
Sumo in general, see the SRS web page at: 

I PUBLICATIONS cont. 

www.seattlerobotics.org - Also, be sure to check out 
Marvin Green's web site at: www.agora.rdrop.com/ 
users/marvin for the latest on his 68hc 11 and 
68hc12 projects. To send E-Mail to Bill Harrison 
about his Sumo efforts, use: sinerobt@halcyon.com 

Robot ideas 

Linda suggested I add a little section here on how 
I decide what kind of robot to build next. I'll admit to 
a blank stare at this concept, since I seldom think 
about how I think. In response, she pointed out 
several techniques I use to get over the hurdle and 
started on the next robot. 

For example, she mentioned that I usually stare 
vacantly out of the window. Well, yes, window staring 
is important to robot design. In particular, the dark 
clouds and gray skies of Seattle seem to help spawn 
robot ideas. There's some aspect of rain clouds 
scudding across the horizon and sleet pattering on 
the window that helps me focus on the motor mounts 
for Tackle-bot or the walking mechanism for my little 
servo robot. And windows are absolutely the best 
thing for writing software. I don't know how many 
times I've turned away from the screen in frustration, 
only to see the solution in the swaying branches of a 
fir tree or the manic blossoms on a nearby rhodie. 

But windows provide another resource. I've 
looked outside at spiders in their webs and thought of 
a rope-climbing robot, then spent much time 
dreaming up possible mechanisms for scaling a rope 
or string. Watching ants troop across a window sill 
helps me get a perspective on walking robots. The 
rhythm of an ant's legs doesn't translate well into a 
hobby robot unless you've got a serious junk box, 
but thinking is free and easy, and you never know 
where it will lead. 

Speaking of junk boxes, Linda points out that 
I'll spend long hours digging through my tons o' 
junk, moving parts and pieces around, just playing 
with how things fit together. Guilty again. I 
especially like laying out brass rod, battery holders, 
and BotBoards, then seeing how I can fit them 
together into a robot design. The brass rod lends 
itself to designs of kinetic sculpture, and the 
BotBoards are small enough to fit just about 
anywhere, so they don't detract from the effect 

you're trying to create. 
And doing this effectively requires LOTS of junk 

boxes. I've got cardboard boxes stacked five feet 
high across one wall of my robot room, and the 
closet of my robot room, intended to hold clothes 
and shoes, is packed with books, boxes, half-finished 
robots, and electronics. I have boxes filled with 
nothing but motors of various kinds, other boxes 
crammed full of wheels, and a bin or two packed with 
batteries. Just as Linda fondles fabric to get ideas for 
her next quilt design, I juggle junk while searching for 
that next robot. 

But the most important element of designing 
robots, according to my wife, is laughing. She claims 
that I'll often get stuck on some part of a robot, so I'll 
just drop what I'm doing for a while. Instead, I'll pick 
up a book or watch the squirrels outside our window, 
and before long I'll be chuckling about something. 
Shortly thereafter, she'll find me back at the 
workbench, the problem solved, and I'm on to the 
next phase. 

I'll have to take her word on this one, since I 
don't pay that much attention to my work habits. But 
I do laugh a lot, and find humor in just about 
everything, so she's probably right. I know I've got 
more Dave Barry books than I do robot books, but 
that could just be that Dave Barry is more prolific 
than all the robot authors combined. (Okay, maybe 
not.) 

But it's worth a try. Next time you're stuck on a 
robot design, grab a little Dave Barry or Jay Leno, 
tune in the Comedy Channel, or head for the theater. 
Spend some quality time yukking it up and see what 
happens. Maybe it'll shake a few ideas loose and get 
you over the next hump. If not, you can always try 
my sure-fire cure for robot-block: choclate eclairs. 
NV 

•you can radi'me JifIMV 
Karl Lunt 

116 173rd St_ S_W. 
Bothell, WA 98012 

: karllunt@seanet.eom 
:ttp:/{V/WW.seaq~,<;o"17>-.ka 

"FUN & PROFIT IN COMPUTER AND 
ELECTRONIC SALVAGE" is a new how-to 
publication written from a background of over 
15 years in this interesting and lucrative busi
ness. This detailed copyrighted scenario 
leads you from start to finish with no hype or 
blue sky stories, just the real money making 
facts in an easy to read and understand for
mat. Free telephone consultation included in 
the introductory price of only $29.95. Send 
payment to: Duane Stimer, 7823 Corinthian, 
Indianapolis, IN 46219. 

When Visitinq Disney World And Sea World . .. 
Come To fhe World Of Electronic Surplus! 

The Pocket Programmer 

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. 

"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, & morel Limited edition. $20.95 
plus $5 S/H ($7 Canada). NYS add $2.14 tax. 
VISA/MC OK. CAB Research, Box 56-NNV, 
Commack, NY 11725. Phone orders: 516-
543-9169. 

THE CASE AGAINST PATENTS. Don Lan
caster's tested and proven alternatives that 
work in the real world. $28.50, Synergetics 
Press, 3860 West First Street, Box 809, 
Thatcher, AZ 85552. 520-428-4073. syner 
getics@tinaja.com VISA/MC. 

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 
* Nl·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 

The portable programmer that uses the printer port of 
your PC instead of a internal card. Easy to use 

software that programs EJE)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 Pie, MCU's 874X, 875X, 40-

Pin X 16 & Serial Eprom's, PLCC, 5-Gang and Eprom 

Emulator to 32K X 8. Only $129.95 
Same Name, Address & Phone Number for 13 Years ...... 

Now isn't that Amazing 1 

lntronics, Inc. 
Box 13723 / 612 Newton St. 
Edwardsville, KS 66113 
Tel. (913) 422-2094 

Fax(913)441-1623 

Add $4. 75 COD 
Add $4.00 Shipping 

Visa I Master Charge 
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ELECTRONICS 
••••••••••••••••••••••• Q&A • • • • • • • • • • • • • • With T J Byers 

In this column, I answer questions about all aspects of electronics, including 
computer hardware and software. This column doesn't replace 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 T JBYERS, on the Internet at 
T JBYERS@aol.com, or by snail mail at Nuts & Volts Magazine, 430 Princeland 
Ct., Corona, CA 91719 . 

••••••••••••••••••••••••••••••••••••••••••• 
What's Up: 

More on power from phone lines, microphone voice compression for AM/SSB, 
and a SW antenna filter. An LCD meter converter for common-mode opera
tion, a gopher chaser, and ways to repair or silence hard disks. 

••••••••••••••••••••••••••••••••••••••••••• 
Electronic Gopher Chaser 

Q. This request may be off the wall and I'm not sure if you can answer it, but 
I'm inundated with gophers. I've tried bait, traps, and smoke bombs, but all to 
no avail. (Unfortunately, 22-caliber rifles aren't allowed within city limits.) Is 
there an electronic thing-a-majig that will discourage these vermin from dining 
on my lawn and garden? 

Jim Scardino 
Hollister, CA 

A. There was a time in my life when gophers drove me crazy, too - which 
is why I built the "thumper." Basically, it's a stick in the ground that you 
bang on. The racket gives the critters a headache, after which they pack 
their bags and leave town (imagine a noisy upstairs neighbor). I've seen 
wind versions of these rodent chasers, where a little guy is chopping 
wood or doing some other noisy task, but where I live there isn't always a 
breeze. So, I replaced the little guy with a solenoid. The other problem I 
had, though, is that I wanted to protect the south 40 acres, where I don't 
have utility power. So, I devised this battery-powered circuit. 
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-~~-*SCR 
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It runs from a 12-volt car battery that I trickle-charge from a small solar 
panel. The key components are the 10,000 uF capacitor (Cl) and the 
SCR. As CJ charges through RJ , the voltage across the capacitor rises. 
When CJ is nearly fully charged, the SCR fires and activates the thumper 
solenoid. The thump rate is adjusted via the J OK pot, RY. The solenoid, 
you ask? I salvaged mine from a discarded eight-track tape player, but 
any spring-loaded solenoid seems to work. What you want is the thump, 
so the heavier the plunger, the better. Feel free to adjust Rl and Cl to suit 
your needs. Use the formula: 

t= 4RC 

where tis in seconds, R is ohms, and C is farads (not uF). Keep in mind, 
though, that Rl can't be less than 100 ohms, or the SCR might lock up 
and not release the solenoid. 

Pa Bell Power: Another Look 

Q. Your answer on "Pa Bell Power" (July '97) was a revelation! Our summer 
home is off the power grid, so we have no electricity - but we do have a tele
phone. We've often mused about deriving a small amount of dependable 
power from the phone line to perform simple functions, such as drive a water
level sensor, light an LED, or perhaps trickle-charge a small NiCd. My ques-
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tion is the reverse of Mr. Cisneros': With 48 volts at 20 mA to 40 mA to play 
with, I want to use every drop of power available. How do I most efficiently 
convert all of those available milliwatts into 12, 9, or 5 volts of useful work? In 
other words, what power supply design would allow me to operate the largest 
number of low-current DC Relays, LEDs, and small circuits off the phone line? 

Jeff Rothfus 
via Internet 

A. Have you considered a photovoltaic panel? For $269.00 you can buy a 
42W Unisolar panel from one of our advertisers, Solar Electric (800-842-
5678; http:j /www.solarelectricinc.com). This panel is totally indestruc
tible (you can run over it with a truck!) and it delivers 2.5 amps at 16 
volts under full sunlight. That's more than enough to charge a 100 Ah 
battery plus light all the LEDs you could possibly string together. But 
back to the phone line. First, you have to understand that it's a current 
source - not a voltage source. The voltage varies from 42.5 volts to 56 
volts at a current of 20 mA to J 20 mA. On-hook, my voltage measures 
52.6 volts with zero current, and J 0 volts with 70 mA when it's off-hook. 
That means I can get about 700 mW of power from Pa Bell. I guess you 
can call this free power, but I wonder after looking at my phone bill. 
Nonetheless, if you pay, here's how you can play. 

TIP o-------~ 

RING u-----+---~ 

At the front of this circuit is a bridge rectifier, which guarantees that the 
positive leg will always be positive, no matter what the polarity of the 
phone line. This is followed by a simple 78xx voltage regulator. The volt
age output voltage is that stamped on the IC (e.g., 7805, 7809, etc.) and 
the current is limited to that available at the moment. The problem is that 
the more current you draw, the lower the voltage because the phone line 
has a "carbon pile" (don't ask, look it up) to limit the current and voltage. 
So, if you pull down the line too far, the voltage may drop below that of 
the regulator. Anything below about 10 volts, though, is pretty stable. 
Also be aware that the phone company uses current flow to detect an off
hook condition - picking up the receiver to make a phone call. My phone 
triggers at 28 mA, at which point I get a dial tone. There comes a lot of 
beeping and warning messages that follows this condition if you don't 
dial, but the current remains on. Just remember that once this happens 
you can't send or receive calls, but you can always unplug the circuit 
whenever you want and your phone service will be restored. Check out 
the Mailbox at the end of this column for more information on phone 
power. 

MJE5742, Where Are You? 

Q. I eagerly awaited the Aug. '97 issue to see if you answered my question on 
building a fence charger. The answer was there, but I can't find a supplier for 
the MJE5742 Darlington, Ql. Who is the manufacturer and where can I buy 
this critter? 

Douglas Cranston 
via Internet 

A. This transistor is made by Motorola (all MJxxx transistors are Motorola 
numbers), and is available from Allied Electronics (800433-5700; 
http:j/www.allied.avnet.com) for $2.16. However, few of my circuits have 
critical components. This transistor, for example, has the following specs. 

NPN Darlington 
le =4A 
Vceo = 400 
hfe = 200 min. 
Pd =BOW 

Any transistor coming close to these specs is a suitable substitute - it 
doesn't even have to be a Darlington or bipolar. A good NTE substitute is 
the NTE 375 or the ECG 375 (I told you it wasn't critical). When it comes 
to substituting transistors, the critical factors are breakdown voltage 



(Vceo), maximum collector current (le), and gain (hfe), in that order. Oh 
yeah, make sure it's the right sex - NPN or PNP. When repairing a stereo 
or TV, though, exact replacements are a must. 

Talk Power 

Q. I read and enjoy your column. However, I disagree with your explanation of 
speech compression being like AVC (or ALC). ALC prevents audio peaks from 
driving the linear power stages into a non-linear region (for SSBSC) or exceed
ing 100% with AM modulation. Speech compression (or in its original form, 
speech limiting) processes the audio non-linearly in such a way that the lower
level audio components are amplified more than are the high-level compo
nents, thus increasing the average speech amplitude without increasing the 
peak amplitude, thus giving more "talk power." Obviously, the greater the 
amount of compression (and resulting talk power), the greater the audio dis
tortion. 

Sid Knox 
via Internet 

A. You're talking three different things here. AVC, better known as AGC 
or automatic gain control, simply measures the average volume of the 
input signal over a relatively long period of time and adjusts the gain of 
the preamplifier accordingly. In other words, AGC sets the amplification 
factor decided on the normal signal level, and peaks are still peaks. AGC 
is used in tape recorders and AM receivers. ALCs (automatic level control) 
are peak limiters. They work by "chopping" off the top of the waveform, in 
much the same way a lawnmower cuts grass. Anything taller than a set 
limit is simply lopped off Yes, they're full of distortion, an effect used by 
musicians to create the "fuzz" sound you hear in heavy metal bands. A 
logarithmic amplifier - like the kind used in mike compression circuits -
reacts to instantaneous changes in volume, and attenuates the peaks by 
reducing amplification as it happens: the louder the volume, the less the 
amplification. While logarithmic compression isn't hi-fi, it lets you extend 
your AM and SSB range up to 25%, so I'm told, with good intelligibility. 
Here's a sampling of the three methods. 
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AGC (Automatic Gain Control) 

AWORtEJOP 
PLAIN CONVERTERS 

PANASONIC TZPC175DG2 
MILLENNIUM-3: CONFIGURE 

THE VARIOUS OPTION PACKAGES TO 

SUIT YOUR NEEDS. 10-LOT PRICING 

FULL LINE OF SA, JERROLD, 
PIONEER COMPATIBLE REMOTES 

33k 

LOOARITHMIC AMP 

220k 

IM 

470k 
.--'VV'.~-<o-------o>--<J OUT 

IN34 
JM 

CUPP ER 

IC PARTS 
PIC-16C54,56,57 
PIC-16C622-04/P 
INTEL 87C51, 8753H 
KYROCERA 117,119 
CRYSTALS 4, 8 MHz 
RESONATORS 4MHZ 

CALL TOLL-FREE 11am-7pm EST 1~888-561-4796 

CALL .US FOR YOUR BEST PRICE! 
Write In 195 on Reader Service Card. 

Shortwave AM Filter 

Q. I have a tuned radio-frequency, shortwave receiver that's constructed on a 
solderless breadboard. During daylight hours it picks up a local broadcast sta
tion as clear as a bell . Unfortunately, no amount of twisting the dial will let me 
hear anything but this one station. During nighttime hours, the AM station dis
appears and shortwave reception is fine. How can the receiver be modified to 
pick up shortwave stations during the day? 

Peter Lehmann 
Upper Darby, PA 

A. With the exception of clear channel stations, most BCB stations have 
to reduce their power or sign off at night. This is why you hear the inter
ference only between the hours of dawn and dusk. You can start by plac
ing the receiver in a metal enclosure, and making sure the power leads 
are bypassed with 0.1 capacitors as close to the /C's power pins as possi
ble. Also place a 1 mH choke in series with the speaker or earphone wires 
at the point where they enter the metal box - not at the board. If this 
doesn't reduce or eliminate the problem try using a filter trap on the 
antenna input, like one of those below. 

c c CD. 
.002uF .002uF .OOluF 

~---1~ ~---0 ~ 
U2 RCVR L L RCVR 

ANT 2.5uH ANT 5uH 5uH 
50 oluns 50 oluns 

~ ~ 

T-FILTER PI-FILTER 

The first is a T-filter and the second is a pi-filter. One blocks out the 
unwanted signal, and the other shorts it to ground. Both have a cut-off 
frequency of 1700 KHz when connected to a 50-ohm antenna source. If 
your antenna's impedance is different, you can calculate the value of L 
and C using the following formulas. 

555 Cookbook 

WO= 2pi X f 

z 
L=-

Wo 

1 
C=--

Zw0 

Q. Do you know of a book on the application of the 555 IC? 
Howard Bard, Jr. 
Chula Vista, CA 

A. Radio Shack sells one called "Timer /Cs" written by Forrest M. Mims Ill . 
The part number is 62-5010, and it sells for $1 .99. The LM555 datasheet 
from National Semiconductor(http://www.national.com) is another 
good source of 555 information and applications. Stay tuned for my 
upcoming feature on the 555 in a couple months. 

Continued on page 108 

1r•1 l"~'ll"i C_f.~... . .JfI E.H. Yost & Co. ·YOUR SOURCE FOR Jr.~: ......... Jt 
* BATTERIES! * 
-tr AMATEUR I COMMERCIAL I AVIATION RADIO * 

-tr LAPTOP COMPUTERS -tr VIDEO CAMCORDERS -tr * CELLULAR & CORDLESS TELEPHONES* * SEALED LEAD ACID* PHOTOGRAPHY* * MEDICAL EQUIPMENT* TESTING EQUIPMENT* 
tsrnrnrnm.u·:•:C'llFO"lf.WRltIJ.llillYJD.R:D.Uf[F.lfE"i"ICltlllCl18.U::::::t:i[I 
Phone l6081 831-3443 / Fax l6081 831-1082 

E.H. Yost & Company 2211-D Parview Rd., Middleton, WI 53562 
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Explore leading edge technology with this stand alone 
speech recognition kit. The circuit recognizes 40 words ( J 
second length). You easily train the circuit to recognize 
words you say. Train the circuit in any language~ English, 
Spanish, Swahili. Chinese, etc. The circuit is easily interfaced 
to the outside world to control appliances, robots, equipment 
and machinery using voice commands. 
Speech Recognition Kit ..---------1 
Unassembled s t00.00 Images Uimpal"f( 

..,.,....,...-...,..,..._,..,...-...,_...,,PO Box 140742 
'ffii us CX'I the lnlemd Slaten Island NY Xl314 

wwjnlagescoc.om m~ WS-8305 

Serial Proble111s??? 
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, wilh manual ..................................... $99.95 
Cable for full duplex monitoring ................ $49.95 

For Orders and Inquiries Call: 1-80~980-9806 
Allison Technology Corporation · 
8343 Carvel, Houston, TX 77036 

FAX and BBS 1-713-777-4746 

TV 85 PJ &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 
www.fossw.com 

SPECIAL 
ALL MAJOR BRANDS • ALL GUARANTEED 

ln91%'1 -;~~·!· ";'~~8~;~·~\~:' 
PIC 16C54 2732 2MEGX32 SIMM 
PIC 16C56 
PIC 16C57 27C64 4MEGX32 SIMM 

G~~1~~:P 27C512 i3iUli;l1illj;"i 1a;11!M£\i1i;fj 
GAL 20VBLP 27C256 8748 80C31 
GAL 22V10LP 27C128 8749 8255 
KiMl!i;1·1t.1 27C010 9751 8254 

6116 8253 
6264 27C020 87C51 8284 

62256 27C040 8752 8275 
628128 27C080 · 8259 
AND MUCH MORE ... 

I WE BUY YOUR EXCESS INVENTORY I 
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200,000 VVALL 
TRANSF<>RIVIERS 

3.& voe .... soo MA ..... 2.25 
12 voe .. .. 100 MA ..... 1.10 
12 voe .... 500 MA ..... 1.75 
12 voe .... soo MA ..... 2.10 
14 VAe .... 500 MA ..... 1.75 
16 VAe .... 1.25 A .... . 2-95 
Min I 000/type - • Call tor other types 

SUilPl .. US 'l'IlADEllS 
PO Box 276, 

Alburg, Vt. 05440 
Tel: 514-739-9328 
Fax: 51 4-345-8303 

2 Line Simulator ......... $185.00 
7 line Simulator . ........ $399.00 
Caller ID Simulator ...... $395.00 
20 HZ Ringing Module .... $49.95 
9-1-1 Training System ... , $370.00 

* * * And Much More * * * 

Check out our Web Site for detailed 
info about our unique line of test 
equipment. The CID-max Caller ID 
Simulator is a stand alone test unit 
that generates 10 different Caller ID 
messages per the Be!lcore Specs! 

Call John Today! 
http://www.infinet.com/-jectech 

ADAPT-I I • 68HCI l :\lodult> 
for Soldt>rlt>ss Brt>adboards 
& Emht:>ddt>d Applications 

•low-cos1, versatile, compac1 (2.8" by l.7"1 module 
-reset circuit. pushbutton. & mode sek:a switch 
•RS-232 iruerface. 5V regulata & exiemat powtt connecta 
•llO lines brought oul to breadboard-compatible header 

Slarter Package (Alli l·SP) bas ADAPT· I I module, 6BllC8Ji~;C,,,_ 
"J"lroller (lK EEPKOM oo..:hip~ PC serial cable,.,,. downloadine codt, 

iMotorola Progrommine !Ide"""" Guide, IJ9er Maowtl, rmly dlslrib
ulable 68HCll software, & ADAPT-II demo proerano. US $74.!IS + S5 
S&:H (disoouot avai.latM b' qty Sor mort:) 

NEW MODULES 
•ADAYl'-llC7S: Module for use wilh68HCJ I&. X68C7.5 (adds SK EEP
ROM + dua1 LQ ptwts); same sizelpiDOUl &!i ADAPT-11...from US $48, 
depending oo configlnlion. 
• ADAPT-llC75DX: Same as above. tu includes 32K SRAM on a slightly 
larger boetd (2.8" x 2.1'"). Use with a68HC711E9 to get 12.K EPROM, 8K 
EEPROM. md l2K RAM, all oo one rompacl boanll ... from US $87. 
• Ooice of 6 header sayks f<W the uhimale in flWbililyl 

Use any PLCC with your solderless breadboard! 
Socket adapters fur most PLCC s~ !'tom S7.50 

Solderless breadboard adapters also available fur DB9 & 
DB25 colllltdors, and IDC (ribbon cable) OODDectors. 

I Et"l!'\(ll ()(,It \I \RIS 
vo1cetlal (416 9b3 6996 1.· .... 1 1nterlog com lectiart 
309 Araqona 81'.d Suite 102 41a VA Beach VA 23462 
16-'4 Bayv1e~·J Ave Suite 1704 Toronto O!J r.14G 3C2 

PROGRAMMERS '.·~', : , 
ADVANTE.CH EETOOlS NEEOHAMS DATA VO ICE TECHNOl..OGY HILO 

SYSTEM GENERAL CHROfvtA MODULAR CIRCUIT TECHNOlOGY XELTEK 

PROMAX EMP-20 MEGAMAX MEGAMAX4 SIM~ TESTER EMUPA 

CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX 
629 ICE TECH MICROLV 795 CHROMA SIMM/SIP 
650 EETOOLS ALLMAX + 359 MOD·MCHMUPA/R 
409 EETOOLS MEGAMAX 279 MOD·MCHMUP/R 
509 EETOOLS MEGAMAX4 49 EPROM 1 G TO 512K 
369 XELTEK SUPERPRO II 69 EPROM 1 G TO 1 MEG 
409 XELTEK SUPERPRO II P 99 EPROM 4G TO 1 MEG 
249 XELTEX SUPERPRO L 199 EPROM 16G TO 1 MEG 
165 XELTEK ROMMASTER II 89 EPROM l G TO 8MEG 
479 MOD·MCT-EMUPA 129 EPROM 4G TO 8MEG 
739 STAG ORBIT-32 250 EPROM 8G TO 8t-,1EG 

PnP BWE cw PnP WET 
For High Precision Easy Hobby 

Professional PCB layouts Quality PCB's 
I • la .. rPrlnt I • laarf'rtnl 
2. Iron-On 2. Iron-On 
3. P••l-011 3. Soak-Oii w/ Woi.r 
4. Etch 4. Etch 

Adds an Extra layer of Transfers l.OS8I' f'rlnlBr 
Resist for Super Fine or Copier Toner as 
lines on Std Clad Bds Resist to Std acct Bds 

20ShS30/40ShSS0/1OOShSI00 Blue/Wet (No Mix) 
Sample Pock 5 Shts Blue + 5 Shts Wet S20 
VISA/MOPO/CK/MO S4 S&H •• 2nd Doy Moll 

Techniks Inc. P.O. Box 463 Rin901s NJ oass 1 I 
(908)788-8249 

100% Money Bock Guoronteel·Deoler Inquiries Invited 

B~ 
electro 

~ . 
We'll Buy your 

excess Inventory 
IC's, Transistors, Diodes, 

capacitors, trlmpots, etc. etc. 
•Purchase outright 
•Consignment 
•Partnering agreements 
Send your excess list 

for a quick offer! 
Contact Bob Harris 

Phone (214) 343-2170, FAX 1854 
email - bcdelect@onramp.net 

web- http://www.bcdelectro.com 

Convert RS-232 to RS-485 
or TTL/CMOS for Only 549.00 

c:--i..ce ""i. 
4,8Mleoi,mt11pt. 
I MEGA-BPS, I.ii 
w llaH ohoplu, 11p i. :12 ..... __ _ 

lblk, ...t~ 31 jolmpor 
.,.._ .... lleDWe 

~LllD ......,_ 
COMMUNICATIONS CONVERTER 

• FULL SCHEMATIC AND DOCUMENTATION 
o FULL FAMILY OF MODULAR DESIGNS 
• Rs-485/RS-422 REMOTE 1/0 MODULE KITS 
• NETWORK SOFTWARE AND SOURCE CODE 
• AUTOMATIC OR ATS UNITS AVAILABLE 
• RJ-11/12 CONNECTORS OA TERMINAL STRIP 
• TURN YOUR PC INTO A DISTRIBUTED DATA 

ACQUISITION AND CONTROL SYSTEM 

H.E. S)llTll 
(513) 874-4796 

4311 TVLERSVILLE RD • HAMILTON OHIO 45011 
FAX (513) 874 1236 

Peltier Junction .· 
·~··::;;.-~ 

1 3/16 "x 1 3/16" 
coo/Ing area 

Quantity Pricing 
Aval/able 

WffH HEATSINK AND LEADS 

$10EACH 
OR THREE FOR $25 

Shreve Systems 

i :;,/, 
, . t 

' 
TOUCH-SENSITIVE 

TRACKPAD SUBASSEMBLY 
Orlglnally designed for Apple 

PowerBook 500 series 

ONLY 
$10EACH 

Returns subject to a 15" restocking fee. Prices are 
subject to change without notice. 

WE ACCEPT VISA, MASTERCARD, AMEX, DISCOVER ~ 318-424-9777 
Ask for Jake http://www.shrevesystems.com 

Get up to speed fast ! 

QuickPIC 
PIC 14000 AID 

MicroController c.. 
Quick Intro & Handbook :::> 

Manuals, Routines .! 
Prototyping Boards 

Programmer 
Sample Applications 

Ready-to-1Ue 

Cl> -·u; 
.c 
~ I 

Software & Hardware ~ 
Easy-to-use, easy prices. o 

For more info, contact us at 
http://www.QPIC.com 
email: info@qpic.com 

(603) 643-8243 

Fast Solutions with 

QuickPIC 
Programmable 
Data and Level c.. 

Translators ~ 
with buffering, character CD 
translation, auto-timing, :!:::: 

and multiplexing ~ 
Parallel<-">S erial CD 

<->RS232<->242<->185 S: 
<-">K eyboard<->ADB 

<->AID<->DIA 
<-">C:M 0 S <->TTL 
<-">O ptoC ouplen 

<-i>R.elay1 
cost effective aNj easy-to-use 

... 
::::s 
0 



VIDEO CHARACTER 
OVERLAY GENERATOR 

Low-cost BOB-I board superimposes 
up to 240 characters on NTSC video 
source, or generates video internally. 
Easy to integrate. Many applications: 

Video Inspection - NOT 
Home Automation Display 

Security & Surveillance 
ATV & Pay TV Systems 

Remotely Piloted Vehicles 
Gaming - Racing - Sports · 

Process/Experiment Monitor 
Robotics - Electronic .Signs 

DECADE ENGINEERING 
[•1 5504 ValView Dr. SE, Turner, OR 97392 

Tel: 503.743.3194 - Fax: 503.743.2095 
mikehOdecadenet.com- www.decadenet.com 

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, 50's & &O's Radios -
Early TV - Auction Reports & more ••• 

1-Year: $38.95 ($55.95by1st Class) 
6-Month Trial - $19.95. Foreign - Write. 
~ A.R.C., P.O. Box 802-019 raa1 
~ Carlisle, MA 01741 ~ 
Call: 508-371-0512-Fax: 508-371-7129 

Web: www.antiqueradio.com 

READ THIS 
Our company does three things very well. 
Contract Engineering - We take your idea 
or rough design and tum it into a cost
effective product. We are experts at 
designing products with embedded micro
processors and sensor applications. 
Contract Assembly - We will build your 
product for you. Our assembly staff is very 
experienced in all phases of electronic 
assembly. 
Toll Call Restrictor - We build a whole 
series of products to limit a telephone's 
access to long distance. Our Toll Call 
Restrictors are easy to install and are 
powered from the phone line itself. Our 
TCRs are priced from $49.95 

Bilocon Corp. 
800-736-5927 
425-353-2276 

Acceleron1eters 
• Stable Force Balance Designs 
• Miniature Triaxial Configurations . 
e Low Cost, Starting at $85.00 

• 30 +Years Aerospace Experience 

e Custom Designs ... .NO N.R.B 

© IP :Z Technologies for the lowest 
oost accelerometers for demanding 
automotive, industrial, seismic and 
laboratory applications. 
Configurations to measure linear 
acceleration, vibration, rotation and tilt 

© lll Jr 610-692-6357 
'T': .i.- .r • Edgmont, PA. 
.. 8C.uu.01.ogiet1 

Serial Programming Adapter 
for AVR* RISC Microcontrollers 

$49 
• In-circuit programming speeds development 
•Programs all AVR parts 
• Register dump provides simple debugging 
• RS-232 interface has none of the restrictions of 

printer port interfaces 
• Cable & sotlware (DOS & Windows) included 

' 

ProgressiveSolutions 
7737 Fair Oaks Blvd. Surte 460 
Carmichael, CA 95608 
Voice (916) 338-2212 
Fax (916) 338-2287 
Web http://www.progsoln.com 

Your AVR Source rM 

EQUIPMENT FOR SALE 
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 
COBWEB CORNER ............... EXT 380 

MFG . 
COMPLETE INDEX ............... EXT 300 

To obtain information via FAX: A) Have your fax 
number ready. B) Dial 1-800-547-4636. C) 
Request above Extension Numbers. 

DEXIS CORPORATION 
(612) 944-7670 FAX (612) 942-9712 

9749 HAMILTON ROAD 
EDEN PRARIE, MN 55344 

£T__,,. 
3580 Haven Ave. 
Redwood City.CA 
94063-4603 

650/367-8320 
Fx-365-5845 
VISA/MC 

/ STlllP-$400.00 
ZoomWl"C"mt 

WHOLESALE 
PRIClllG 

• All Converter Boxes 
• Universal Converters 
• And Many More 

Cable Items 

Free Catalo• 
(800) 676-6342 
mEGA EIECTRORICS 

CCTV SPECIALS 
Panasonic WV-BP114 Panasonic AG-RT600 
1/3"8/WCCDCamera 40HourRealTimeVCR 

0.1 lux 0 f1 .2 8124/40hr 
380 In• reeolution rlFMl'D ... Geneoiabr 

~~ ~·" 5149 :::,~ • .'~=::~·.:::::. , 5729 
DetectionDynamicsDDC&>OOP DectectionDynamicsDDLC04 
ColorPinholew/Audio ActiveMatrix4"ColorLCD 

Monitor 

9 vdc • Bwlt-in •udio 
Smal! 42mm x 42nvn 
400 TVL • 1.0 Lux 

CABLE TV 
CONVERTER BOXES 

SHEET METAL 

20 GAUGE 

SILK SCREEN 

T 
11/8 
.L 

ALSO PCB, SMT, PROTOTYPES, ASSEMBLY. 
PLASTIC MOLDS, INJECTION MOLDING. 

USA Office: V&V Mach. & Equipment, Inc. 
Ph: (713) 397-8101, Fax: (713) 397-6220. 

Mexico Plant: Marketing Tech. 
Ph:011(525)361·3351, Fax:011(525)361·5996. 

CONTROL • MEASURE • INPUT 
MODEL 4o-$109 
• RS-232 interface 
• 28 lines digital 1/0 
• Eight analog inputs 
• PWM output 
• Three stepper ports 

MODEL 10o-$279 
• 12-bit 1 OOKHz AID • Four analog outputs 
• Three timer counters • 24 digital 1/0 

PRAIRIE DIGITAL, INC. 
920 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE DU SAC, WI 5357e 
TEL: (808) 643-8599 • FAX: (60e) IS4H754 

CELLULAR PHONES 
BIG LIQUIDATION 
SALE 
10,000+ unils as low as 

s39 
Thousands of phones, bolh digilal and ana· 
log. All major brand names and currenl 
models available. Like: Molorola, Nokia, 
Erickson, and many more. 
Batleries, 
Leather Case, $ 4 95 Minimum 
Car Charger qty. app. 

1-800-328-7120 
FAX 954-730-3326 

EPROMS L~ 25c 
27C256 27C040 27C1024 
27C512 27C400 28F010 
2732A 27C4096 28F020 
27C32 574000 28F040 
27C128 574200 8749H 
27C64 27C402 8748H 

87C51 
8751 
8755 
68705 
2564 
2516 

2716 27C020 8741 
2708 27C210 8742 IQ;i•IH;ii•l;i 
27C512·90 27C010 8744 8255 

8254 
80C31 Lif.Slli;E·#1i MMiMl•l;tM 

•2764 
TEL: (818) 774-9444 • FAX: (818) 774-0822 

WE BUY EXCESS INVENTORY 

Ths PH200A Is /1111 
smallssf plnholt1 
camsra In lht1 industry. 
•High Sensivity • needs 
only .2 lux •High resolution· more than 
400 lines •Ultra miniature· measures only 
30mm x 30 mm x 14 mm •Camera comes 
complete with connectors and power 
supply • Includes 5.5mm wide angle 
pinhole lens •Can be easily mounted 
behind a 11,.· hole for any custom or covert 
applications. ONLY. .. $105 00 

Surveillance Catalog $5 00 

SPY OUTLET 
2468 Niagara Falls Blvd 

Tonawanda NY 14150 
(716) 695·8660 fax (716) 695·7380 

£L£CTRONIC 
HANDYMAN 

Prototyping, assembly, 
repairing, PLO designing, 

micro programming, 
retrofitting obsolete 

systems and components, 
CAD services, data capture, 

test fixture design 
and construction. 

TURNER fil£.CTRONlCS 

(714) 489-9800 

$ 599.00 
Free Shipping 

Slot Machine Demo 
Video $ 5.99 
40 - Minutes 

35' Hip 20' WUlo 14" Dnp 

Brachun $ 1.DD 
Filter Kits 

.:..~ 
~,.,. 

Notch Filters 

Video Media www.nutnet.com 
P.O. Box 93/6025 
Margate, Fl. 33093 

(954)-752-9202 
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BRTTERIES REPLRCEMENT 
BRTTERIES 
RLL NEW • MRDE IN Lf.S.R. 

KENWOOD YAESU CAMCORDER MasterChargers• NEW/ 
PB1 12v @ 1100 mAh $50.00 FNB-2 10.Sv 600 mAh $19.00 Panasonic PB 80/88 KENWOOD Tll22RTn9R 
KNB-3 7.2v@ 1200 mAh 30.00 FNB-4 12v 750 mAh 39.00 SRLE! MasterCharger I DELTA V, PB32 6v @ 600mAh 
KNB-4 7.2v @ 2200 mAh 69.00 FNB-4A 12v 1000 mAh 55.00 ORIG PAN ........................... $39.00 RAPID CHARGER PB33 6v @ 1200 mAh 
PB6 7.2v @ 760 mAh 35.00 FNB-17 7.2v 600 mAh 30.00 Sony NP77H 2400 mAh. 39.00 ALL VOLTAGE 4.8v-13.2v 1/2-2 HOURS PB34 9.6v @ 600 mAh 
PB7 7.'2>1 @ 1500 mAh 49.00 FNB-10S 7.2v 1200 mah 39.00 ALL 7.2 VOLT FNB-12S 12v 600 mAh 40.00 Sony NP55 1200 mAh 29.00 MasterCharrr Ila PBB 12v@ 850mAh 49.00 FNB-25 7.2v 600 mAh 35.00 @ 1500 mAh* ~~ TAPER CHA GER 

YRESU FT-11/SlR 
PB-13 7.2v@ 750 mAh 37.00 FNB-26 7 .2v 1200 mAh 44.00 Sony NP22 500 mAh 29.00 FNB-31 4.SV @ 600 mAh 

~ PB-14 12v@ 800 mAh 49.00 FNB-265 7.2v 1500 mAh 49.00 Canon Smm 2000 mAh 36.00 ~~ 
ALL VOLTAGE 4.8v-13.2v 0 HOURS FNB-33~5J 4.SV ·@ 1500 mAh 

;.~:· 

PB-18 7.2v@ 1500 mAh 47.00 FNB-275 12v 800 mAh 49.00 BATIE RY fil~ 
FNB-35 7.2v @ 1500 mAh 

ALINCO 
Panasonic Palm 2400 mAh 39.00 i DUAL CHARGERS FNB-38 9.6v @ 600 mAh 

ICOM JVC GR Type C 1500 mAh 36.00 • MasterCharger i+I 
7S 13.2v @ 1400 mAh $53.00 EPB-10N 7.2v@ 700 mAh $36.00 PACKS t ICOM-W21 RT/2GX 
BS 9.6v@ 1400 mAh 51.00 EPB-12N .12v@ 700 mAh 47.00 Sharp BT 21/22 2000 mah 45.00 [ • MasterCharger l+lla BP-157 7.2v @ 900 mAh 
BP7 13.'2>/ @ 600 mAh 53.00 DJ-F1T • MasterCharger lla+lla' BP-157(S) 7.2v @1500 mAh 
BPS 8.4v @ 1400 mAh 50.00 EPB-16N 7.2v@ 750 mAh $37.00 RCA/Hitachi Bmm 2400 mAh 39.00 $3900 ~~: 'AUTOMATICALLY CHARGES TWO BP-132 12v @ 850 mAh 

SA/SAT 
EPB-16N 12v@ 600 mAh 47.00 ~ BATTERIES AT THE SAME TIME .. available wi1h and without miaophone .. 
DJ-180, DJ580 ALL BRANDS AVAILABLE 

BP82, BP83A EPB·20N 7.2v@ 800 mAh $34.00 ' EXCEPT FNB-35jS)(SJ All MasterChar~ers 
MOTOROLA 

BP84 7.2v@1200 mAh 3" $39.00 EPB-20NX 7.2v@1600 mAh 44.00 (Single and Dual) eature: GP-300 7.5v @ 1200 mAh 
BP85B 12v 600 mAh 3" 69.00 EPB-22N 12v@ BOO mAh 49.00 • Interchangeable Cups 

• Fully Automatic Operation 
• Built in Overcharging Protection 
• User Friendli 
•More Than 5 Cups Available 
• Optional DC Charger BRTJi~ 0 u _ Ji~Cff, INC soo sou1H sRoAowAv, H1cKsv1LLE, NY 11so1 

~ 11 T ~ • 800-442-4275 • FAX 516-496-9523 
SEND FOR FREE CRTRLOG • DERLER INQUIRIES WELCOME IN NEW YORK STATE CALL: 516-496-9520 

Write In 149 on Reader Service Card. 

I PUBLICATIONS cont. 

HOME AUTOMATION. If you are a home· 
automation enthusiast this book is for you. 48 
pages of plans, ideas, schematics including 
speaker switching, vehicle detection, interac
tive control, and much more. A must have 
bookl $15 to Creative Control, 937 S. Leyden 
St., Denver, CO 80224. 

VIRTUAL REALITY IS HERE! VR publica
tions under $5 eachl Homebrew VA, hacks, 
resources, VRML, morel 24-hour recorded 
message: 1-800-917-9045. 

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! CAB 
Research, Box 56-NV, Commack, NY 11725. 

BOOK: CRYSTAL Set Projects. 15 radio pro
jects you can build. $13 ppd. Ross, 217-428-
7385. 

MILITARY COMPONENTS wanted. 
Capacitors, resistors , diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-769-1002, FAX: 818-769-
1084. 

ROBOTICS 

MICROMOUSE ROBOT, can be used for line 
tracking, mazes, etc. Everything you need to 
build your own robot. Includes a Counterfeit 
Basic Stamp with example code. $95 com-. 
plate. Add $7.50 S&H USA. IL residents add 
6.25%. VISA, MasterCard, Tel: 309-382-1816 
Fax: 309-382-1254 Web: www.lynxmotion. 
com Free catalog with more robots. 

CABLE CON\/.ERlER 
ACCESSORIES 

WE CARRY A COMPLETE LINE 
OF:CABLE ACCESSORIES AND 
MAGNETIC SECURITY TOOLS. 
** FOR MOST CONVERTERS** 

WER•E OPEN MON·FRI 8AM·7PM SAT IOAM·lPM 
VISIT OUR WEB SITE & SEE OUR CATALOG ON 
THE INTERNET HTTP://WWW.800-GOCABLE.COM 

UNIVERSAL MOTOR CONTROL KIT $29, 
computer interfaced, drives two, 3A. 4, 5, 6, 
or 8 wire , steppers or two 3A. DC motors. 
Linear interpolation software included, 
expandable. FREE CATALOG, kits, and sur
plus goodies. 510-582-6602, SVS_KITS@ 
MSN.COM fax 510-582-6603. 

HEXAPOD ROBOT, walks forward, reverse 
turns left and right. Comes with everything to 
build your own robot. Includes a counterfeit 
Basic Stamp with example code. $150 com
plete. Add $7.50 S&H USA. IL residents add 
6.25%. VISA, MasterCard. Tel: 309-382-1816 
Fax: 309-382-1254 Web: www.lynxmotion. 
com Free catalog with more robots 

CNC TURNKEY systems under $1,0001 
Tools, not toys. Also parts/drivers/software. 
Write : Motivity , Attn . Pam , PO Box 428, 
Rocklin , CA 95677. Call : 916-349-8757. A 
great place to buy CNC. www.motivltyusa. 
com Tried before? The website E-Mail now 
works. 

NOTICE: WED N T SERVICE 
OR SELL DESCRAMBLERS , 
CONVERTERS , SATELLITE 
EQUIPMENT OR ANY KIND OF 
DECODING DEVICES 1!1 

*ASK ABOUT OUR GOLD SERVICE AND 
SPECIAL DISCOUNT FOR AMATEUR RADI 

OPERA TORS, WHAT IS YOUR CALL?? 

WE STOCK A FULL LINE 
OF REMOTE CONTROLS!! 

~I VISUAL COMMUNICATIONS INC.,~~ ftii-~-~-~- ~•-•Ill 
~ 800-GQ-CABLE (FOR ORDERS ONL YJ , .,. • ,. .:~ l 

717-620-4363 FOR CATALOG & TECH SUPPORT 
1 

\/, ~ \'\ 
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ROBOTIC ARM, 5 axis arm, including grip
per. Control with any serial port. Very accu
rate and repeatable. Comes with everything 
to build your own robot. Includes a MiniSSC2 
servo controller with software . $195 com
plete. Add $7.50 S&H USA. IL residents add 
6.25%. VISA, MasterCard, Tel: 309-302-1816 
Fax: 309-382-1254 Web: www.lynxmotion. 
com Free catalog with more robots. 

FREE CATALOG. Laser light show with soft
ware $139, computerized waveform genera
tor and software $25. Stepper motor con
troller $12, plus other kits and surplus good
ies. 510-582-6602, SVS_KITS@MSN .COM 
fax 510-582-6603. 

MOBILE ARM, 5 axis arm including gripper 
plus mobile base. Control with PC or micro
controller. Everything you need to build your 
own robot. Includes a MiniSSC2 servo con
troller with software. $250 complete . Add 
$7.50 S&H USA. IL residents add 6.25%. 
VISA, MasterCard, Tel: 309-382-1816 Fax: 
309-382-1254 Web: www.lynxmotion.com 

·Free catalog with more robots. 

PLANS/KITS/SCHEMATICS 

MILITARY COMPONENTS wanted. 
Capacitors , resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-769-1002, FAX: 818-769-
1084. 

VIRTUAL REALITY IS HERE! VA publica
tions under $5 each! Homebrew VA, hacks, 
resources, VRML, more! 24-hour recorded 
message: 1-800-917-9045. 



BIU6AB ~ PHONE: (607) 723-3111 ldllfZ1M1 FAX: (607) 723-5202 

ELEC'l1HONICS 
E-MAIL: BRIGAR2@aol.com 
VISIT OUR WEB PAGE AT 
http://members.aol.com/brigar2/brigar.html 

CREDIT CARD DISCOUNT 
$ 0.00 - $ 99.99 NET 
$100.00 - $249.99 LESS 10% 
$260.00 - $499.99LESS 16% 
$600.00 - $999.99 LESS 20% 
$1000.00 AND UP LESS 26% 

7-9 ALICE ST., BINGHAMTON, NY 13904 
~~Wll~@~ ·~~©>l!JJ~ •~IXl©©I!.~ •IXl©~~\t'~m •~>Xr?~ru~~~ro~ •«=©~ru~~~ 
OPEN: MONDAY THRU FRIDAY 7:30AM TO 4:30 PM, SATURDAY 7:30AM TO NOON 

L&OTRONICe. INC. 

· GREEN LED'S 
PART# L 120TG5B 
GREEN DIFFUSED 
SIZE: T1 
DIAM: .119' - 3mm 

150 MTT SlllllTCHiNG POWER SUPPLY 
Cherokee International - MODEL# QT2A1X 
INPUT:115/230 VAC 50/60 HZ 
OUTPUT: Size: 8-5116"L x 4314'D x 2-1 /2H 
VOLT AMP weight: 2-112 lbs. 
+6 20 
+12 6 
-12 1 

al WESTERN DIGITAL MODEL# WDA-L 1.60 
3.5" 160 MB HARD DRIVE 

GRAY Flat Rrlbbon cable #YP3301 
50 CONDUCTOR 28 AWG (7136) 
.010' THICK PVC INSUL. 'JYJV 

R/W Sectors F' MllttM 1Cli'C AWM STYLE 2651 
Cyt. HEADS Per Track Mbytas MIL-C-49CE511-13A UL APPROVED. 

924 10 35 160 .000 COND. SPACING. BLACK 
desjgned for IBM Of' IBM compatablM POLARITY STRIPE. WILL 

AT(2B6.386,and 486) systems. AT interface IDE Hard TERMINATE TO ANY STANDARD 
Drive. IDC CONNECTOR - CABLE WIDTH . 1.7V@20mA 

BRIGAR PRICE .... 
100 PCS. @ 6¢ ea. 
500 PCS. @ 6¢ ea. 

1000 PCS. @ 4¢ ea. 

PRICE 
$24.96 

BRAND tEw.... 2-1/2'WIDE 

HEWLETT PACKARD # QDSP-6090 
! 3-1/2 DIGIT LED DISPLAY 
COMMON ANODE - MULTIPLEXED 

F'h~ HEWLETT 
a_:~ PACKARD 

•PINS: 11 GOLD PLATED •CHARACTER HEIGHT: 0.3"•1LLUMINATED COLOR:YELLOW 
•BUSS POLARITY: COMMON ANODE •VT (MAX) 2.5 •IF (MAX) 2.0mA OOmA PEAK 
•MCD@ IF2.7 - 20MA D.C. •WAVE LENGTH: 583 •DECIMAL POINT (1) COLON(1) 
Suitable for clock display Hours-Colon - Minutes. Counters, Voltmeter etc .. complete pin 
schematic included. LIST PRICE ... $4.95 BR/GAR PRICE ••••••• $1.26 

' s-vr -----

~800SB I) 

(¢ 0¢$Jlt Ci!WI~ 
' l t L •• voc ! i '--.. v ... _ 

--•\ZV .. ,.,.,. 
--· •2"-lC 

41)in 

CABLE CUTTERS -
MFG: GB ELECTRICAL PART# GC-73 
Precision ground, high strength steel blades 
Contoured cutting blades hold cable firmly 

BRAND NEW FACTORY BOXED. 
300 FT. REEL ••... $79.96 

while cutting Cushioned vinyl hand grips for 
high leverage cutting Cuts copper or aluminum 

-U-L-TRA_S_O_N_l_C_L-IG_H_T_S_ll\ll_T_C_H_M-FG_:_L-IT_R_O_N-IC---~H~EA~V~EY~~D~U~TY~DC~M~O~Ti~O~R~--t electrical cables including battery cable, welding 

Replaces existing wall switch_ Great for home alarm MFG: JOHNSON #HC987G cable and control cable. Cuts tubing and hose. 
systems or controlling lights & small appliances, ON- VOLTAGE RANGE: 10-30 VDC 

shrinkage ratio 2:1 (50% shrinkage) 

OFF Switch-LED TRIP Indicator COLOR: WHITE CURRENT: 4.47AMP 
SIZE: S'W x 6"H X 1-3/S"D DC Voltage: 10 
eVOL TAGE 120 OR 2T7VAC 50/00HZ -Connection: .187" quick connect 
•MIN LOAD 80 WATT 120V or solder Tabs. -Motor Size: 
•MAX LOAD 1rxx:NV 120V 2'Diam x3-1/4'1ong •RPM: 18590 
Sensor Low Power Ultrasonic 25KHZ MAX -Direction: Reversable 
•ADJUSTMENT: Sensitivity& . •Shaft Size: 1/4'Dia. x5/8'Long 
Time out (0 TO 25 MINUTES) •Four front mount 10-24 Threaded 
•Docl.lllentatlon & schematic holes. •Weight: 1 lbs 

. included. ENERGY SAVINGS PRICE····· 
30 TO 60% $3.95 . 

. ORIGINAL PRICE $100.00 

. SPECIAL SALE PRICE 
: ..•.. $12.95 EA. 
. 5 FOR $60.00 

HEAVY DUTY INDUSTRIAL HYDRAULIC PUMP 
. WITH hydraulic distribution control panel 
. •1500 PSI -60 GPM -50 HP •100 GALLON TANK 

. · MOTOR DESCRIPTION: MFG LINCOLN 
' 50 HP - 'l3J/400VAC 00 HZ - 1770 RPM 3 PHASE 
PUMP PARKER HANNIFIN #PW1421513412 
DIRECTIONAL CONTROL VALVE#10101B1AYC 

, PRESSURE CONTROL VALVE #1120MOAHO 9AB 
SIZE: 5'2'Wx3'11 ' Dx4'11'H 
WEIGHT: 2,CXX> LBS. Removed from service - Mint Condition 
CREDIT CARD DISCOUNT - NOT APPLICABLE 
SPECIAL SALE PRICE ••••• 
$8,500.00 

CONTROL PANEL 
SIZE: 6'6"H x 6'6"W x 2'6"D • 
WEIGHT: 1725 LBS. 

METERS: 
PUMP (0-10,000 PSI) 
CONTROL (~,000 PSI) 
MOTION (0-2,000) 
OIL TEMP (30 - 180 .. F) 

NYLON INSULATED TERMINALS 
200 PCS. ASSORTMENT #HG500 
KIT INCLUDES: SPADE, RING & 
QUICK CONNECT TERMINALS. 
SIZES RANGE FROM #4 TO Ml 
BR/GAR SPECIAL $8.96 

r.'\ molex 
\.....-/ 
A.MP 

100 FEET SHRINK TUBE ASSORTMENT 
KIT# TGBO 100 FT. OF 4 FOOT STICKS, 
Most popular assortment - Great variety of size 
& colors. Size range from 3164' up to 2' 
RETAIL PRICE .. $75.00 
BRJGAR PRICE ONLY $18.00 

GENERAL INSTBlJMENT .,. 
POWER DIODE PART# GI 764 . 
R-6 PACKAGE - PLASTIC 6 AMP 400V . .. 

PRICE 16C • 
·'""~··""'· -....... --~i .. · .~ .. 1~=:· _ _,,:::;;;;:; ___ ~ .. = = 

MINIATURE PLASTIC RECTIFIER 
MFG:TCI PART# IN6400 Package: D0-27 50volt 3Amp 
Price ••.. $10.00/Hundred $70.00/thousand 

---·~~~~, 1111~.~~--~ 

KATO ENGINEERING MOTOR-GENERATORS 40-70341711 
Alternator: 40 'rON -SO KVA •.8pf o3 phase o400 hertz o4 
wire •Voltage 66.51115 -314 Amp Exe. Fld. volts 50 Exe. Fld 
Amps 4.6 Induction Motor: 1714 RPM oOOHP -ooHz o3 
phase •240/480 Volt •150/75 Amp o9 Wire Code F 
Dinenslons: OO"Wide x 38"Deep x 34"High Weight: ~ 
Lbs. SPECIAL PRICE ••• $8,000.00 

KATO ENGINEERING MOTOR - GENERATOR 
MODEL#100-684341711 Alternator: 100'rON •125KVA 
•.8pf •3 phase o400 hertz •12 wire •voltage 115/200 znt400 
•amps 362/181 •Exe filed volts 50 •Exe Fld amps 5.8 
Synchrenous Motor: 175 HP •1200 RPM -00 Hertz •3 phase 
•1.0 pf -code letter F -wire 9 •Volts 480/240 •Amps 1841370 
•Exe Field volts 100 •Exe field Amps 2.3 Dinenslons: 80'wide 
x 40'deep x 34'high Weight: 4CXXl Lbs. SALE •••••• $1,600.00 

CIUiDIT CARD DllCOUllT 
llOT APl'UCABLli . 

Write In 155 on Reader Ser vice Card. Nuts & Volts Magazine/September 1997 77 



SEPTEMBER 1 997 

NC - ASHEVIUE - Computer Show. Asheville Civic 
Center. 9:30am-4pm. MarketPro 201-825-2229 
PA - AUENTOWN - Computer Show. Holiday Inn 
Conference Center. MarketPro 301-984-0880 
VA - MANASSAS - Computer Show. Manassas 
Fairgrounds. MarketPro 301-984-0880 ••-Ill i il&--;:-;""",&"""x·m"""W""'·· 
NY - ROCHESTER - Historical Radio Conference. 
Thruway Marriott. Antique Wireless Association 
607-739-5443 

AR - MENA - Hamfest. Charlotte Lee KC5DOR, 870-
642-7656 

WI - MADISON - Super Computer Sale. Dane Co. 
Expo Center. Blue Star Productions 612-788-1901 

AL - PELL CITY - Hamfest. Johnny Thompson 
N4MLP, 205-884-4613 or 205-884-1585 
CANADA - ONTARIO - LINDSAY - Hamfest. Ann 
Jones VE3KWI, 705-324-0638 
CA - DALY CITY - Computer Show. Cow Palace, 
Gate #5, Geneva & Santos. Robert Austin Corp. 
1-800-243-7041 , http://www.robertaustin .com 
CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
IL - ROLLING MEADOWS - W9DXCC Convention 
& Banquet. Holiday Inn. Phil Camera KB9CRY, 708-
343-1696 E-Mail : iphil@megsinet.net 
IN - SPENCER - Hamfest. Kathryn Smith KB91NU, 
812-829-2140 
LA - PRAIRIEVIUE - Hamfest. Gourmet Catering, 
Inc., 13417 Hwy. 73. AARC 504-673-8396 
MA - HARWICH - Computer Show. Cape Cod Tech. 
Northern Computer Shows 508-7 44-8440 
Ml - LIVONIA - Super Computer Sales. Elks Lodge 
Hall , 31117 Plymouth Rd. 10am-3pm. Computers & 
You 313-283-1754 
MO - COLUMBIA - Hamfest & Computer Fair. Good 
Time Country, HY 63S. 8am-2pm. Perry Ogletree 
NONMC pogltre@mail.coin, missouri.edu 
PA - ERIE - Hamfest. Franklin Twp. Firehall. 8am-
2pm. Chris Robson KB3A, 814-474-1211 
VA - RICHMOND - Computer Show. The Showplace. 
9:30am-4pm. MarketPro 301-984-0880 

'vx JW~Jr::::)t= ,.. 

CANADA - MANITOBA - AUSTIN - Hamfest. 
Manitoba Agricultural Museum. Dave Snydal VE4XN, 
204-728-2463 
DE - NEWARK - Computer Show. University of DE. 
9:30am-4pm. MarketPro 301-984-0880 
FL - JACKSONVIUE - Computer Show. Morocco 
Shrine Auditorium. 9:30am-4pm. MarketPro 
301-984-0880 
KY - LOUISVIUE - Hamfest, Computer Show, & 
ARRL State Convention. KY Fair & Exposition Center 
Pavilion. Greater Louisville Hamfest Assn., POB 
34444, Louisville, KY 40232 
MA - WILMINGTON - Computer Show. Shriner's 
Auditorium. 9:30am-4pm. MarketPro 201-825-2229 
MD - TIMONIUM - Computer Show. Timonium 
Fairgrounds. 9:30am-4pm. MarketPro 301-984-0880 
NY - WHITE PLAINS - Computer Show. Westchester 
Co. Center. 9:30am-4pm. MarketPro 201-825-2229 
PA - MONROEVILLE - Computer Show. Pittsburgh 
Expo Mart. 9:30am-4pm. MarketPro 301-984-0880 
TN - KNOXVIUE - Computer Show. Knoxville Civic 
Auditorium. 9:30am-4pm. MarketPro 301-984-0880 

CA - LIVERMORE - Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 
IL - JOLIET - Hamfest/Electronics/Computer. 
Inwood Recreation Center, 3000 W. Jefferson St. 
(Rte. 52). BARS Hotline 630-759-7005 
MD - GAITHERSBURG - F.A.R.fest. Montgomery 
Co. Agricultural Center Fairgrounds. Mary Morris 
N4TCI, 703-971-3905, N4TCl@erols.com 
MI - GRAND RAPIDS - Super Computer Sales. 
Crowne Plaza, 5700 28th St. SE. 10am-4pm. 
Computers & You 313-283-1754 
NH - DURHAM - Computer Show. Whittemore Arena 
@ UNH. Northern Computer Shows 508-744-8440 
OH - FINDLAY - Hamfest. Hancock Co. Fairgrounds. 
FRC, Box 587, Findlay, OH 45839 
PA - BUTLER - Hamfest & Computer Show. Farm 
Show Gnds. Cliff Frescura K3LL, 412-538-9491 
VA - HAMPTON - Computer Show. Hampton 
Coliseum. 9:30am-4pm. MarketPro 301 -984-0880 

. ~ 

CA - RIVERSIDE - ARRL Southwestern Division 
Convention. Riverside Convention Center. Joe 
Magaditsch, 909-685-7 441 
WI - MILWAUKEE - Super Computer Sale. State 
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Fairgrounds. Blue Star Productions 612-788-1901 

CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
CA - OAKLAND - Computer Show. Oakland 
Convention Center, Broadway @ 10th St. 
1-800-243-7041 http://www.robertaustin.com 
Ml -TAYLOR - Super Computer Sales. Democratic 
Club Hall, 23400 Wick Rd. 10am-3pm. Computers & 
You 313-283-1754 
NY - BALLSTON SPA - Hamfest. Saratoga Co. 
Fairgrounds. Darlene Lake N2XQG, 518-587-2385 
OH - TALLMADGE - Computer Show. Summit Co. 
Fairgrounds. 9:30am-4pm. MarketPro 301-984-0880 
OR - GRESHAM - Metropolitan Amateurs' Picnic. 
Red Sunset Park. 1 lam-3pm. Gene Buell KA7KBH, 
503-614-0563 
PA - LEBANON - Computer Show. Lebanon Valley 
Expo Center. 9:30am-4pm. MarketPro 301-984-0880 
SC - GREENVILLE - Computer Show. Palmetto 
Exposition Center. 9:30am-4pm. MarketPro 
201-825-2229 

FL - ORLANDO - Computer Show. Central Florida 
Fairgrounds. 9:30am-4pm. MarketPro 301-984-0880 
GA · KENNESAW - Computer Show. Outlet Mall, 
1-75 @ Exit 117. Georgia Mountain Productions 
706-838-4827 
IN - FORT WAYNE - Computer Show. Memorial 
Coliseum. 9:30am-4pm. MarketPro 301-984-0880 
MD - GAITHERSBURG - Computer Show. 
Montgomery Co. Fairgrounds. 9:30am-4pm. 
MarketPro 301-984-0880 
NY - STONY BROOK - Computer Show. SUNY 
Stony Brook. 9:30am-4pm. MarketPro 201-825-2229 

MA - SWANSEA - Computer Show. Venus DeMilo. 
Northern Computer Shows 508-744-8440 
Ml - FLINT - Computer Show. Holiday Inn, Gateway 
Centre, US 23 @ Hill Rd. Exit. Five Star Productions 
810-890-0988 
Ml - LANSING - Super Computer Sales. Holiday Inn 
South Convention Center, 6820 S. Cedar St. 10am-
4pm. Computers & You 313-283-1754 
Ml - MT. CLEMENS - ARC Swap & Shop. L:Anse 
Creuse High School. 8am-2pm. Richard Dzick 
810-268-4671 
MO - MONETT - Hamfest & Picnic. City Park. Joe 
KBORVB, 417-235-8359 
NC - ASHEVIUE - Computer Show. Asheville Civic 
Center. 9:30am-4pm. MarketPro 201-825-2229 
NC - MONROE - Hamfest & Computer Fair. National 
Guard Armory. Zachary Davies KF4FDE, 
704-536-1952 E-Mail: KF4FDE@JUNO.COM 
NJ - TRENTON - Hamfest. Tall Cedars of Lebanon 
picnic grove. 609-882-2240 
NJ - PARSIPPANY - Computer Show. Parsippany 
Hilton. 9:30am-4pm. MarketPro 201-825-2229 
NY - YONKERS - Hamfest. Yonkers Raceway, 
Central Ave. & Yonkers Ave. 8am-2pm. WECA 
914-741-6606 
OH - STRONGSVIUE - Computer Show. Holiday 
Inn Select. 9:30am-4pm. MarketPro 301-984-0880 
PA - LANCASTER - Computer Show. Holiday Inn 
Lancaster Host. 9:30am-4pm. MarketPro 
301-984-0880 

Ml - TAYLOR - Computer & Technology Show. 
Gibraltar Trade Center, 15525 Racho Rd. 
313-287-2000 
WI - WAUSAU - Super Computer Sale. Marathon 
Park. Blue Star Productions 612-788-1901 

CA - SANTEE - ARC of El Cajon Ham, Computer & 

Electronic Swapmeet. Santee Drive-in. 619-561-0052 
CA - SEBASTOPOL - SCRA Swapmeet/ Auction. 
Holy Ghost Hall. Rick Reiner K6ZWB 707-575-4455 
GA - GAINESVIUE - Hamfest. Fairgrounds. LARC 
770-532-4118 
IN - INDIANAPOLIS - AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
10am-4pm. 31 7-299-8827 
KS - CHANUTE - Hamfest. Central Park. 9am-1 pm. 
Charlie WDOAKU, 316-431-6402 
KY - CAVE CITY - Hamfest. Cave City Convention 
Center. Larry Brumett KN41V, 502-651-2363 
ME - AUGUSTA - Computer Show. Civic Center. 
Northern Computer Shows 508-7 44-8440 
MN - WARROAD - Hamfest. Warroad Area 
Community Center, 222 Virginia Ave. NE. David 
Landby 218-386-1092 
NY - POUGHKEEPSIE · Computer Show. Mid
Hudson Civic Center. 9:30am-4pm. MarketPro 
201-825-2229 
OR - PORTLAND - Ham Fair & Computer Swap 
Meet. Collectors' Market, 8900 N. Vancouver. 9am-
5pm. Ed 503-257-4822 or www.hamfair.com 
PA - GREENSBURG - Computer Show. Greengate 
Mall Expo Center.. 9:30am-4pm. MarketPro 
301-984-0880 
SC - CHARLESTON - Computer Show. King Street 
Palace. 9:30am-4pm. MarketPro 201-825-2229 

AK - ANCHORAGE - Hamfest. Kincaid Park Rec 
Center. Lillian Marvin NL7DL 907-277-6741 
FL - FORT MEYERS - Computer Show. Harborside 
Convention Complex. 9:30am-4pm. MarketPro 
301-984-0880 
FL - TAMPA - Computer Show. State Fairgrounds. 
9:30am-4pm. MarketPro 301-984-0880 
IL - PEORIA - Hamfest & Computer Show. 
Exposition Gardens, Northmoor & University Streets. 
309-692-FEST 
MA - WORCESTER - Computer Show. Worcester 
Centrum. 9:30am-4pm. MarketPro 201-825-2229 
Ml - DEARBORN - Super Computer Sales. Dearborn 
Civic Center, 15801 Michigan Ave. ! Oam-4pm. 
Computers & You 313-283-1754 
OH - COLUMBUS - Computer Show. Ohio Expo 
Center. 9:30am-4pm. MarketPro 301-984-0880 
PA - KING OF PRUSSIA - Computer Show. Valley 
Forge Convention Center. 9:30am-4pm. MarketPro 
301-984-0880 
VA - CHANTILLY - Computer Show. Capital Expo 
Center. 9:30am-4pm. MarketPro 301-984-0880 
VA - NORFOLK - Computer Show. Norfolk Scope. 
9:30am-4pm. MarketPro 301-984-0880 
VA- VIRGINIA BEACH - Hamfest & State 
Convention. Virginia Beach Pavilion. Manny Steiner 
K4DOR, 757-HAM-FEST 

CT - NEWTOWN - Hamfest. Edmond Town Hall. 
9am-2pm. Bill Schaeffer NI PJG, 203-798-2831 
FL - NEW PORT RICHEY - Hamfest & Computer 
Show. New Port Richey Recreational Center, 6630 
Van Buren. Mimmie K04FB, 813-937-7455 
IN - NOBELSVIUE - AGI Computer Fair. Hamilton 
Co. Fairgrounds. 10am-3pm. 317-299-8827 
MA - CAMBRIDGE - Flea Market. Kendall Square 
area. 9am-2pm. MIT. Nick Nternburnd 617-253-3776 
Ml - ADRIAN - Hamfest & Computer Show. Lenawee 
Co. Fairgrounds. 8am-2pm. Brian J . Sarkisian 
KG8CO, 517-265-1537 kg8co@juno.com 
Ml - ANN ARBOR - Computer Sale. Washtenaw 
Community College, Morris Lawrence Bldg. 9:30am-
4pm. 313-971-0990 
NH - PORTSMOUTH - Computer Show. Yoken's. 
Northern Computer Shows 508-7 44-8440 
NY - ALBANY - Computer Show. Empire State Plaza. 
9:30am-4pm. MarketPro 201-825-2229 
OH - CINCINNATI - Communications Expo '97. 

Kolping Center, 10235 Mill Rd. 8am-5pm. Paul N. 
Riedel WB8NFT, 513-733-3900 
PA - ERIE - Computer Show. Erie Civic Center. 
9:30am-4pm. MarketPro 301-984-0880 
SC - FLORENCE - Computer Show. Florence Civic 
Center. 9:30am-4pm. MarketPro 201-82!>-2229 

MO - KANSAS CITY - Super Computer Sale. 
Kansas City Market Center. Blue Star Productions 
612-788-1901 

CA - DALY CITY - Computer Show. Cow Palace, 
Gate #5, Geneva & Santos. Robert Austin Corp. 
1-800-243-7041, http:// www.robertaustin.com 
FL - DAYTONA BEACH - Hamfest & Computer 
Show. DBARA E-Mail: k4bv@juno.com 
IN - TERRE HAUTE - Computer Fair. Vigo Co. 
Fairgrounds. 10am-4pm. David Martin 812-442-0110 
ME - LINCOLN - Hamfest. Ella Burr School. Max 
Soucia 207-732-3263 
ME - PORTLAND - Computer Show. Portland Expo 
Center. Northern Computer Shows 508-744-8440 
NJ - WESTFIELD - Computer Show. Westfield 
Armory. 9:30am-4pm. MarketPro 201-825-2229 
NY - HORSEHEADS - Hamfest/ Computerfest. 
Chemung Co. Fairgrounds. 6am-3pm. Dave Lewis 
607-589-7495 
PA - CARLISLE - Computer Show. Carlisle 
Fairgrounds. 9:30am-4pm. MarketPro 301-984-0880 
SC - ANDERSON - Hamfest & Computer Fair. Civic 
Center. 9am-4pm EDT. C. H. Merrell 864-225-0028 

FL - FORT LAUDERDALE - Computer Show. War 
Memorial Auditorium. 9:30am-4pm. MarketPro 
301-984-0880 
IL - GRAYSLAKE - Radio Expo '97. Lake Co. 
Fairgrounds. Sat: 8am-4pm, Sun: 8am-3pm. Mike 
Brost 708-457-0966 
KY - LOUISVIUE - Computer Show. 
Commonwealth Convention Center. 9:30am-4pm. 
MarketPro 301-984-0880 
MD - NEW CARROLLTON - Computer Show. 
Ramada Conference & Exhibition Center. 9:30am-
4pm. MarketPro 301-984-0880 
OH - DAYTON - Computer Show. Montgomery Co. 
Fairgrounds. 9:30am-4pm. MarketPro 301-984-0880 
TN - EAST RIDGE - Computer Show. Camp Jordan 
Arena. 9:30am-4pm. MarketPro 301-984-0880 
VA - ANNANDALE - Computer Show. Northern VA 
Community College. 9:30am-4pm. MarketPro 
301-984-0880 
WA - WALLA WALLA - Hamfest. National Guard 
Armory, 113 S. Colville. W7DP, POB 321, Walla 
Walla, WA 99382 

CA - SANTA ANA - Swapmeet. ACP parking lot. 
Mary Russo 714-558-8813 
CO - LONGMONT - Radio/Computer Swap. Boulder 
Co. Fairgrounds. 8am-2pm. BARC 303-673-0289 
IL - GLEN ELLYN - Computer Show & Sale. College 
of DuPage. Main Arena of Phys Ed Bldg. Corner of 
Park Blvd. & College Rd. 9:30am-3pm. Computer 
Central Shows 847-940-7547 
KY - LOUISVIUE - Computer Fair South. Executive 
West Hotel. 9:30am-3pm. Sammy L Hastings 
812-333-9300 
MA-TAUNTON - Computer Show. Holiday Inn. 
Northern Computer Shows 508-744-8440 
Ml - MADISON HEIGHTS - Super Computer Sales. 
UF&CW Hall, 876 Horace Brown Dr. !Oam-4pm. 
Computers & You 313-283-1754 
MO - ST. PETERS - SPARC SwapFest. St. Charles 
Co. Community College. 7am-lpm. Nlen Underdown 
NOGOM, 314-939-9444 
NY - OLD WESTBURY - Computer Show. SUNY Old 



Westbury. g:30am4pm. Marl<etPro 20Hl25-222g 
NY • YONKERS • Electronic Flea Marl<et. Lincoln 
High School. gam-3pm. Otto Supliski WB2SLQ, 
914-96!H053 
OH • BEREA · Hamfest & Computer Show. 
Cuyahoga Co. Fairgrounds. 8am-2pm. Hamfest 
Assn. of Cleveland 1-8()().CLE-FESTinfo@hac.org 
PA • YORK • Computer Show. Holiday Inn Holidome 
& Conference Center. 9:30am4pm. Marl<etPro 
301-984-0880 
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IL • QUAD CrrY • Super Computer Sale. QCCA 
Expo Center. Blue Star Productions 612-788-1901 
Ml • MT. CLEMENS • Computer & Technology 
Show. Gibraltar Trade Center, 237 N. River Rd. 
810465-6440 

CA • SANTEE • ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Driv~n. 619-561-0052 
PA • WARMINSTER • Mid-Atlantic States VHF 
Conference. Benjamin Wilson Senior Center, on 
Delmont Ave. gam-9pm. John Sortor KB3XG, 
61~78-5674 

TX· BELTON • Ham Expo. Bell Co. Expo Center. 
Mike LeFen WA5EQQ, 254-773-3590 

f'IC • GREENSBORO • Computer Show. Greensboro 
Coliseum Complex. g;30am4pm. Marl<etPro 
201-825-222g 
NJ • EDISON • Computer Oktoberfest. Middlesex 
Co. College. Sat: gam-6pm, Sun: gam4pm. Lee 
Le'Mon 717-786-2260 
NJ • SOMERSET • Computer Show. Garden State 
Exhibit Center. 9:30am4pm. Marl<etPro 
201-825-2229 

CA • LIVERMORE • Swapmeet. Las Positas College. 
Noel Anklam 510447-3857 
IL - OAKBROOK TERRACE • Hamfesl Oakbrook 
Terrace enclosed parking lot. 8am-3pm. George 
773-545-3622 
11'1 • BEDFORD • Hamfest. Lawrence Co. 4-H 
Fairgrounds. Sat: lOam-1 lpm, Sun: 5am-? Dewey 
Sowders WD9DKO, 812-279-5546 
NH • NASHUA • Computer Show. Sheraton Tara 
Hotel. Northern Computer Shows 508-744-8440 
NY • QUEENS • Harnfesl New Yori< Hall of Science 
parl<lng lot, Flushing Meadow Park, 47-01 11 lth St. 
gam-3pm. Arnie Schiffman WB2YXB, 718-343-0172 
eves. 
PA • WARRINGTON • Hamfesl Bucks Co. Drive In. 
Brian Taylor 215-257-6303 

MD - BALTIMORE - Digital Communications 
Conference. Holiday Inn BWI Airport, 890 Elkridge 
Landing Rd., Linthicum, MD. Tucson Amateur Packet 
Radio, 817-383-0000, FAX 817-566-2544, Internet: 
tapr@tapr.org, Web: www.tapr.org 
Ml - TAYLOR - Computer & Technology Show. 
Gibraltar Trade Center, 15525 Racho Rd 
313-287-2000 
MN - MINNEAPOLIS - Super Computer Sale. State 
Fairgrounds. Blue Star Productions 612-788-1901 

CA - FONTANA • inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. BUI 909-8224138 eves 
FL· TAMPA - Hamfest. Clnit Building, 4050 Dana 
Shores Dr. J. F. Strom K9BSL. 813-822-g107 
GA - AUGUSTA· Hamfest & Computer Show. 
Evans Middle School, Washington & Belair Rd. 9am-
4pm. Frank KS40C, 706-560-9600 
MA - WESTPORT - Computer Show. White's 
Hospitality Center. Northern Computer Shows 508-
744-8440 
NY • BUFFALO - Computer Show. Hamburg 
Fairgrounds. 9:30am4pm. Marl<etPro 201-825-2229 
WA • BREMERTON • Hamfest & Electronics 
Swapmeel Kitsap Co. Fairgrounds. Susan Johnson 
360-6974469 

GA - KENNESAW· Computer Show. Outlet Mall, 
1-75@ Exit 117. Georgia Mountain Productions 
7()6.8384827 
MA - WILMINGTON - Computer Show. Shriners 
Auditorium. 9:30am4pm. Marl<etPro 201-825-2229 
NY • WHITE PLAINS • Computer Show. Westchester 
Co. Center. 9:30am4pm. Marl<etPro 201-825-2229 
TN - MEMPHIS - Hamfest & Computer Show. Big 
One Expo Center, 2585 North Hollywood at 1-240. 
Sat: 8:30am4pm, Sun: 8:30am-2pm. John Lovett 
KD4ECJH 901-388-8745 

Ml - MASON - Ham Fair. Ingham Co. Fairgrounds. 
Bam-lpm. Chuck McNease N8CM, 517-694-2757 
NH • MANCHESTER - Computer Show. Center of 
NH Expo Complex. Northern Computer Shows 

508-744-8440 
NJ - UNCROFT - Hamfest. Brookdale Community 
College. Al Jackson NK20, 908-922-8121 
NY • ROCHESTER • Computer Show. The Dome 
Center. 9:30am4pm. Marl<etPro 201-825-2229 
OH - ASHLAND - Hamfest. County Fairgrounds, 
Claremont Ave. 8am-2pm. David Fike N8CJCA, 419-
289-1082 days 

MA - BRAINTREE - Computer Show. Sheraton Tara. 
Northern Computer Shows 508-744-8440 

FL· STARKE • Hamfest & Computer Show. Bradford 
Co. Fairgrounds on CJS 301 N. of Starl<e. Fri: 1pm-
8pm, Sat: 8am-3pm. Dan Phillips K4RVD, 
352475-26g5 

IL • PEORIA - Super Computer Sale. Peoria Civic 
Center. Blue Star Productions 612-788-1901 

CA • OAKLAND • Computer Show. Oakland 
Convention Center, Broadway@ 10th St. 
1-800-243-7041 http://www.robertaustin.com 
CA • SANTEE • ARC of El Cajon Ham, Computer & 
Electronic Swapmeel Santee Drive-in. 619-561-0052 
IN • ll'IDIANAPOUS • AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
10am4pm. 317-299-8827 
MA· HYANNIS· Computer Show. Tara-Hyannis. 
Northern Computer Shows 508-744-8440 
MA • WEST SPRINGFIELD • Computer Show. 
Eastern States Exposition. g:30am4pm. Marl<etPro 
20 l-825-222g 
TN • GRAY • Harnfest. Appalachian Fairgrounds. Tri
Cities Hamfest. POB 3682 CRS, Johnson City, TN 
37602 

NJ • SECAUCUS • Computer Show. The 
Meadowlands Expo. Center. 9:30am4pm. Marl<etPro 
201-a2s..222g 

IL • SALEM • Hamfest. Salem Community Activity 
Center. Daisy King, 618-532-6606 
IN • KOKOMO • AGI Computer Fair. Ramada Inn. 
10am-3pm. 317-299-8827 
KY - LOOISVJU.E • Computer Fair South. Executive 
West Hotel. 9:30am-3pm. Sammy L Hastings 
812-333-9300 
MA • CAMBRIDGE • Flea Marl<el Kendall Square 
area. gam-2pm. MIT. Nick Altemburnd 617-253-3776 
Ml • FUNT • Computer Show. Holiday Inn, Gateway 
Centre, CJS 23 @ Hill Rd. Exit. Five Star Productions 
81~90-0988 

Ml - KALAMAZOO - Hamfest. Kalamazoo Co. 
Fairgrounds. Hazel Grey Bldg. 616-6574482 
NH - SALEM • Computer Show. Rockingham Pali< 
Race Track. Northern Computer Shows 
508-744-8440 
NY • TROY • Computer Show. Troy Armory. g:30am-
4pm. Marl<etPro 201-825-2229 
PA • GREENSBURG • Hamfest. Greensburg Hose 
Co. No. I. 8am-2pm. Al Compton N3LQX, 
412-523-3727 

PA-NEWTOWN-Tradefest •g7. Bucks Co. 
Community College, Swamp Rd. Steve 215-752-1202 

IL • BRADLEY - Computer Show & Sale. Ramada 
Inn. 9am-3pm. Gary 815-935-1605 
MA • WORCESTER - Computer Show. Worcester 
Centrum Centre. Northern Computer Shows 
508-744-8440 
MN - ST. PAUL· Hamfest & Computer Expo. Civic 
Center, Kellogg & 7th St. 8am4pm. Hot line: 
612-535-0637 
NY • LAKE GROVE • Computer Show. Sports Plus. 
9:30am4pm. Marl<etPro 201-825-2229 
NY • POMPEY HILLS • Hamfesl Pompey Hills Fire 
Dept. 8am-2pm. 315469-0590 
OR • RICKREALL - Swap-toberfest, ARES/RACES 
Convention. Polk Co. Fairgrounds. gam-3:30pm. 
Garry Zinn KC7BSX, 503-838-2008 
SC • SUMTER • Hamfest, Computer Fair, & ARRL 
State Convention. Sumter Co. Exhibition Center, 700 
W. Liberty St. 8am4pm. Steve Bregger KD4HTS, 
803-983-4251 

FL· MIAMI - Computer Show & Hamswap. Dade 
Co. Fair & Expo Center, SW 112th Ave. & SW 24th 
St. g;30am4pm. Evelyn 305-642413g 
NC • CHARLOTTE - Computer Show. The Charlotte 
Merchandise Mart. 9:30am4pm. Marl<etPro 
201-825-2229 

IL· GLEN ELLYN· Computer Show & Sale. College 
of DuPage. Main Arena of Phys Ed Bldg. Comer of 
Pali< Blvd. & College Rd. g:30am-3pm. Computer 
Central Sh<>Ws 847-940-7547 
MD • WESTMINSTER • Computer & Hamfesl 
Carroll Co. Ag Center. George Johns N3JKY 
717-633-6641, E-Mail: gjohns@surrlink.com 
ME • PORTLAND • Computer Show. Verrillo's 
Convention Center. Northern Computer Shows 
508-744-8440 
NJ • PARSIPPANY • Computer Show. Parsippany 
Hilton. g:30am4pm. Marl<etPro 201-825-222g 
OH • MARION • Hamfest & Computer Show. Marion 
Co. Fairgrounds Coliseum. 8am-3pm. Karen Eckard 
N8KE, 614499-3565 
PA • SELU;RSVILI..E • Hamfest. Sellersville Fire 
House Bethlehem Pike. 7am-2pm. Linda Erdman 
KA3TJZ,215-679-5764 

VA- TYSONS CORNER· Surveillance Expo •g7. 
Sheraton Premiere Hotel. Marilyn Roseberry 703-450-
2200, Fax 703-450-2204 

NOVEMBER 1 997 

CA • SANTEE • ARC of El Cajon Ham, Computer & 
Electronic Swapmeel Santee Drive-in. 619-561-0052 
NH • SEABROOK - Computer Show. Greyhound 
Pali<. Northern Computer Shows 508-744-8440 
OK • ENID - Harnfesl Garfield Co. Fairgrounds, 
Hoover Bldg. 8am-5pm. Tom Worth N5LWT, 
405-233-8473 

TX· ODESSA - Hamfest. Ector Co. Coliseum, 
Exhibit Bldg. C, 42nd & Andrews Hwy. Sat: 8am-
5pm, Sun: 9am-2pm. Robert Jordan N5RKN, 
915-335-7980 

CA • LIVERMORE • Swapmeet. Las Positas College. 
Noel Anklam 510447-3857 
OH· CANTON · ARRL Auctionfest '97. Starl< Co. 
Fairgrounds. Jack Cale N8FEB, 330477-8261 

IL • SPRINGFIELD • Super Computer Sale. State 
Fairgrounds. Blue Star Productions 612-788-1901 
Ml • MT. CLEMENS - Computer & Technology 
Show. Gibraltar Trade Center, 237 N. River Rd. 
810465-6440 

AL • MONTGOMERY • ARRL State Convention, 
Hamfest & Computer Show. Garrett Coliseum, South 
AL State Fairgrounds. 8am-5pm. Phll 334-272-7980 
after 5pm 
CA - FONTANA - inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-8224138 eves 
CA - OAKLAND • Computer Show. Oakland 
Convention Center, Broadway @ 10th St. 
1-800-243-7041 http://www.robertaustin.com 
IN • ll'IDIANAPOUS • AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
10am4pm. 317-299-8827 
LA· WEST MONROE • Hamfesl West Monroe 
Convention Center, comer North 7th £, Ridge Ave. 
8am-3:30pm. 318-323-6621. 
NH • SALEM • Computer Show. Rockingham Park 
Race Track. Northern Computer Shows 
508-744-8440 
SC • MYRTLE BEACH - Radio and Computer Show. 
Myrtle Beach High School, 38th Avenue North. 
Robert Battle .803-236-2887 

GA - KENNESAW • Computer Show. Outlet Mall, 
1-75 @ Exit 117. Georgia Mountain Productions 
7()6.8384827 
MO • ST. CHARLES • Computer Show & Sale. St. 
Charles Exposition Hall, St. Charles Center, 1-70 & 
5th St. Sat: 10am4pm, Sun: 11am-3pm. Computer 
Central Shows 888-296-6066 

11'1 • ANDERSON • AGI Computer Fair. Ramada Inn, 
5901 Scatterfieid Rd. 10am-3pm. 317-299-8827 
KY • LOUISVILLE • Computer Fair South. Executive 
West Hotel. 9:30am-3pm. Sammy L Hastings 
812-333-9300 
MA - SWANSEA • Computer Show. Venus DeMilo. 
Northern Computer Shows 508-744-8440 

IA • DES MOINES • Super Computer Sale. State 
Fairgrounds. Blue Star Productions 612-788-1901 

CA • SANTEE - ARC of El Cajon Ham; .Computer & 
Electronic Swapmeel Santee Drive-in. 619-561-0052 

Continued on page 109 

WORLD OF SAVINGS FROM l.E.S. 
We can help with all your cable needs. 

One stop source for converter parts, tools, and accessories. 

•Low Prices 
•Quality Service 
•Quality Products 

Call now for your FREE catalog. 

Tel: 405-634-1535 
Fax: 405-634-1587 

Feature Of The Month 
PIC16C54: $1.95 EACH 
PIC16C56: $1.90 EACH 

Micro 40 pin Motorola 

68H705C8P: $8.50 EACH 
Minimum 100 lot 
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I PLANS - KITS- SCHEMATICS cont. 

HOBBY CATALOG: Broadcast, ham, CB 
transmitters, amplifiers, antennas. TV add
ons, descramblers, bugging devices, science 
projects, start your own radio station books 
and more. PAN-COM International, Box 130-
V, Paradise, CA 95967. ~.panaxis.com 

CALLER-ID phoneline simulat9r. 
Demonstrate telephone devices without 
phonelinel Six direct dial extensions, Caller-
1 D, distinctive ringing. Authentic dial tone, 
busy signals , 20Hz ringing. "Party-Line" 
deluxe kit $199.95. Includes PCB, all elec
tronic parts, microcontroller, documentation. 
Custom enclosure $32.95. Fully assembled 
$425. Shipping $8. Credit cards accepted. 
Digital Products Company, 134 Windstar Cir., 
Folsom, CA 95630. 916-985-7219, Fax 916-
985-8460, E-Mail: DigProd@aol.com 

LONGWAVE KITS AND PRODUCTS . 
Including 1750 meter license-free equipment. 
Catalog $1. CURRY COMMUNICATIONS, 
BOX 1884, Burbank, CA 91507-1884. WEB: 
http://www.fix.net/-jparker/currycom.htm 

SCHEMATICS AND DOCUMENTATION for 
remote control miniature encoded RF and IA 
transmitter and receiver boards. $5 Inventive 
Solutions, PO Box 8, Stratford, NY 13470. E
Mail: lnvent@kllnk.net 

MANUALS GALORE! Over 100,000 test and 
measurement manuals for sale. Please fax 
order in. I will refax with price & availability. 
Fax 773-826-1845 . HP , ANA , DAN , 
Honeywell , Tek, ESI , Gould, Racal-Dana, 
WAV, ESA, WNB, Kepco, Flu , AMS, DIO, 
B&K, Wiltron, SOK, TAU, Ball, Wilcom, EGA, 
B&N, Ballintine, many more. You name it, we 
have it. Ask for Lew Porter, 630-860-3110. 

•Ultra-miniature surface mount construction. 

• E-Z kit approach makes assembly a snap. 

•Miniature battery and holder will mount 

XTR300EZ 
$79.95 

XTL1000EZ 
$69.95 

directly to the circuit board. 
•Transmit to any scanner type receiver 

XTR300 XTL.3000 XTL1000 

DIGl-CALL KIT. Automatically store data on 
1500 telephone calls. Records telephone 
numbers, Caller-ID, time, date, call durations, 
account codes, morel Connect to PC and 
DOS software lets you retrieve , sort, print, 
and save. Deluxe kit includes PCB, all elec
tronic components, microprocessor, RS232 
cable , DOS software , documentation, 
$169.95. Custom enclosure $21.95. Shipping 
$8. Credit cards accepted. Digital Products 
Co., 134 Windstar Circle, Folsom, CA 95630. 

_ 916-985-7219, Fax 916-985-8460, E-Mail : 
DigProd@aol.com 

TEST EQUIPMENT kits. If you liked Heathkit, 
you w i ll love Technology Systems, 4 
Prospect Pl., Torrington, CT 06790. 

QUALITY KITS. Electronic project kits for 
assembly. Please call for free catalog 1-888-
G0-4-KITS, or check out www.qklts.com 

BUG DETECTOR 

ljJtl 
e Professional quality. 
•Assembly is a snap. 
•Covers 1 to 2,000MHz. 
•Uses new Microwave 

Integrated Circuit~. 

• ~sensitivity. 
•Audio jack tor privacy ear phone. 

TRACKING TRANSMITTER KIT 
Transmits continuous beep-beep-beep 
Ideal for locating lost or stolen items 
Range up to 1 mile 

LONG RANGE TRANSMITTER KIT 
Sensitive built in microphone 
Range up to 1 mile 

TRANSMITTER KIT 
Sensitive built in microphone 
Range up to 1/2 mile 

Custom frequencies available Custom frequencies available 

88-108 MHz 
FM RECEIVER 

•Worlds smallest 
•FM radio. 

•As small as a 
hearing aid. 

•Weighs less than 
1/4 oz. 

• Digital touch tuning. 
• Ideal for use With our 88-

10BMHz FM transmitters 

~

XPC 200 
PIN HOLE CAMERA 

400 LINE RESOLUTION 
• Audio and Video outputs. 
• See entire room through 

pin sized hole. 
e Use with any 1V or VCR 

with audio & video input 
connectors. 

•Other models available. 

Assembled $169.95 

XVS100 
TV TRANSMITTER 
e Use with XVC200, 

VCR, Camcorder, etc. 
• Power cube included. 
e Uses VHF 1V Band. 
• Transmits video & 

audio. 
e Up to 100 foot range. 

E-Z Kit $29.95 

XST 500 Voice transmitter. Range up to 1 
mile. Supersensitive mic. Uses 9 volt battery. P"'"""' Uses surface mount components. 

v ~ XWB 1000 Voice transmitter. Range up to 
'-"' 1/2 mile. Includes mic and battery on circuit 

board. Uses surface mount components. 
XFM 1 OOC XFM 100 Voice transmitter. Range up to 1 
$21.95 mile. 9 v battery and leaded components. 

XSP 250 Super-miniature telephone 
transmitter. Range 1/4 mile. Powered by 
phone line. Uses surface mount component. 

XTR100C 
$29.95 

XTT100C 
$19.95 

"THE ENFORCER"! 

NEW! 
XXE-1000 
as a kit $39.95 
EZkit$49.95 

10.450 to 10.550 GHz handheld transmit
ter. Extra high output level. Includes an 
input connector for keyed amateur band 
operation. May be used to test your own 
radar detector. 

XTR 100 Tracking transmitter. Range up to 
1 mile. Uses 9 volt battery. Transmits a BEEP 
- BEEP - BEEP tone 
XTT 100 Telephone transmitter. Range up 
to 1 mile. Uses 9 volt battery. 

Works with regular 
or multi-line 
phones. Connects 
between handset and 
phone. Note: will not work 
with cordless or cellular 
type telephones. XVC-2005C 

$59.95 

XANDI ADVANCED HOBBY KITS 

XPS 1000C ' 
XVA250C 
$49.95 

$55.95 88-108 MHz FM STEREO 
VOICE-sTRESSANALVZERKIT TRANSMITTER KIT 

TELEPHONE SNOOP KIT SCANNER CONVERTER KIT(80CHISOMHZ) e See at a glance w your being lied to! e Separate level control for both left 
• Dial home from anywhere and hear in- • Uninterrupted coverage of the 800 to • Subject need not be present. Works and right channels. 

sideyourhome. 950 MHz band!. with voices from recordings, 1V or eOutputlevelcircuitwithtestpointsfor 
•TouchTonecodedforsecureoperation. •Works with any 400-SSOMHz scanner. radio. quickandeasytuning. 
•Stop burglars and intruders. •Gain: 6 dB typical. e Has built-in microphone. •Transmitfromanystereoauciosource 
• Reliable 24 hour protection. • Noise figure: 3 dB typical. • Easy to use LED display output. to most any FM stereo recetVer. 

Serving the public since 1981 

®~'oivws. iivc. 
1270 E Broadway Rd. # 113 
Tempe AZ 85282 

WE ACCEPT CHECK. VISA. MC. MO. COD ~ ~ 
SHIPPING & HANDLING EXTRA ~ ~ 

CALL FOR YOUR FREE CATALOG 

SEND MAIL ORDERS TO: 
XANDI ELECTRONICS, INC. 
BOX25647 
TEMPE. AZ 85285-5647 
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200+ ELECTRONIC PROJECTS. Build for 
pleasure or make 100% (or more) profits 
reselling printed plans. Loose 55¢ stamp for 
catalog & dealer info. MATCO-A4, POB 509, 
ROSEVILLE, Ml 48066-0509. 

1-CHIP TESTBENCH. Counting to 16MHz, 8-
channel 1 MHz logic analyzer, 40KHz oscillo
scope, RS232 interface. Custom build your 
own instrument. Oricom Technologies, 303-
444-9776, details: www.sni.net/-oricom 

BROADCAST FARTHER! 75-110MHz ampli
fier connects to stereo transmitters. Produces 
2-15 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. 630-736--9822. 

POWER AMP, new design. 10 to 300 watts 
RMS of very clean sound. With a low compo
nent count of easy to find parts makes this 
AMP a pleasure to build . Schematic and 
information on sale now for $19 .95 . 
AMP300P. GAVATRONICS, PO Box 20, 
Sandusky, Ml 48471 . 

BUILD A radar jammer out of your old radar 
detector. No electronic knowledge needed. 
Call 24 hr. for easy step-by-step plans . 
"GUARANTEED." New from "Image Master 
Publishing" 1-800-295-0953. Only $9 .95 , 
$2.50 S&H. 

UNLIMITED UNDERGROUND ELECTRON
ICS plans/kits, schematics , parts , assem
blies, EMP, lasers, plasma, rail guns, elec
tronic weapons, alternative energy, etc. High 
energy plasma generator kit $45, plans $5. 
Ultrahigh energy plasma generator kit $75, 
plans $7. High power EMP generator kit $140 
+ $15 S/H, plans $10. 12" arc generator kit 
$40 + $4 S/H, plans $3. Tesla earthquake 
machine, plans $8. Feasible atomic bombs, 
plans $10. For orders or catalog send SASE 
to: 1839-D West Vistaway #515, Vista , CA 
92083. Http://www2.incom.net/ninteach/ 760-
639-5527NM. E-Mail: ninteach@incom.net 

HAVE A blast building electronic devices 
from our plans. Over 200 quality plans that 
cover a wide variety of interests for electron
ics enthusiasts. Send for our free catalog 
today! Nova Enterprises, 3402 Edgemont 
Ave. #377, Brookhaven, PA 19015. 

CIRCUIT BOARDS. Single sided. No mini
mum. No set-up fees. No hidden costs. No 
per hole charge, up to 1,000 holes per panel. 
Complete price list available. Circuit Design, 
PO Box 5415, Central Point, OR 97502, 541-
664-7904. Phone or Fax. http://www.med 
ford.net/circuit/ 

HEATH COMPANY is selling photocopies of 
most Heathkit manuals. Only authorized 
source for copyright manuals. Phone: 616-
925-5899, 8-4 ET. 

BUILD THE original BIO-stimulator featured 
in Popular Electronics June issue . Tone 
111;..:~cles, stop aches and pains with electron
ic acupuncture. Updated kit with enclosure 
$40 plus $2.50 S&H. RAH Projects, PO Box 
15904, Newport Beach, CA 92659. 

AWESOME KITS: Voice changers, levitators, 
lasers, gas sensors, and more! Catalog $1. 
LNS Technologies, 20993 Foothill Blvd., 
Suite 307R, Hayward, CA 94541 www.ccnet. 
com/-lnstech 



Cele~r•ll•1 ••• 141~ Ye•r Of Serwice II 

MOTION DETECTOR KIT 
c.on..,act <Jld portable. Adda 
tdety to your heme or offioe. 
Leorn the b<Zlics ol motion 

. dolec:ta- technology. Uses a 
fl pyodedtic infrared sensa'. 

Si~" ond lun lo build. 
Batt..ry cperded. Complete 

Ylith ell pals, PC bead, case, schcmaic, 
ond-li"" !reining malual. 

Odedor Kit 19.9918.9917.09 

RS-232 MINI TESTER 

Used lo monila fie 7 
mool conmonly used 
data lines to""" if 
<q.iipment has failed. 
7 "'° c:dor LEO. 
died< stcrus ol 10, RD, 
RTS, OS, DSR, CD & 
DTR. 

MT100 9.99 9.49 8.54 

11 PIECE COMPUTER TOOL KIT 

•

11piecelcit. 3/16" & 1/4" 
nut di-,3 prong relri....,., 
Tweezer, 3/16", 1/4", #1 & 
#2 phillips r~esa...,,. 

a i.,...,T-10& T-15 r....,.sd>lesa......a-i.,... 
14-16 pin IC ins..-t..-, IC..ctrador, 1/8" ftct 
aaev.d-i.,..., #0 phillips sa......di-. Blad< 
.,;n)I zippered Case 

TKl 100 Tod Kit 17.99 17.09 15.38 

DIGITAL MULTIMETER 

I 
• 3 1/2 diijt LCD 
• Low bcttery display 
•Rooting decimd point 
•fr<q.iency ownter 
•AC: & OC airr. (600V) 
• Transista test..-
• Rmislanoe test 
•Lowohm cent. beeper 
•Recessod inpit jacks 

rec:Lom shad< hazard 
•0...... ronge indiaitor (0. & -a.) 
•Diode test funcion cllowo testing ol 
semiCXlOdidor junctions 
•G:ipacitance test sod<els 
•3.5" Wx7.5" Lx 1.4" D 

M1700 49.99 47.49 42.74 

D·SUBMINIATURE • SOLDER CUP 

• Sled shell 

• • 1 amp ccntod airr. 

• 10megflres. 

CXXlB9P 9 Pin Plug .29 .28 .26 
CXXlB9S 9PinSodtot .37 .35 .32 
CXXlB15P 15Pinl\Jg .39 .Y .33 
CXXlB15S15PinSodtot .45 .43 .39 
CXXll151'HDIHigdlnt-,! .59 .56 .50 
CQrn25P 251';nP\ug .45 .43 .39 
c:a:l625S25P·n Sccke< .55 .52 .47 
c:a:l637P 37 Pin Plug .79 .7 5 .68 
c:a:l637S37 Pin Socke1 .89 .85 .77 
CClrn5Cl' .IOPin P'ug 1.19 1.131.02 
CXXlB50550Pin Sockd 1.291 .231.11 

LEAF SWITCH 

• 4 amp 

•N.O. 

581059 .29 .28 .25 

What Do We Hove ? 
• l.C. 's 
• lllcifaron 
• Crystah 
• Diodes 
• Taals 

' CapcxitM 
' CiJnnectGB 
• Tri mpoh 
• Kn 
• 16111 

• Laser Diodes • LfD's 
• v.s. • Treiston 
• lllli!ton • And-" 

GAOGETEER I GOLOINE 

This _,;ting oclleo
ti on of electronic 
proj ects features 
experiments rang
ing frcrn magnetic 
le...; talion and 

lasers to higi-tecn sur....;llonoe 
ond diijtal aimmunicxmons. 

• By Gordon McCarC 

---------~-----------------------• Oder Line - (800) 824-3432 • lnternaliond - (412) 49~1230 • Fax Oders - (412) 49~7882 
• Tedmicd Support- (412) 49~ 1231 • No Mnimum Oder -(Oders under $20 subject to$ 5 charge) 
• UPS 3 day, Blue, Red, & Fed. Ex. Shipping Avaldile (Call for charges) • PA Res. Add 7 % Sde. Tax 
• Open Mon-Fri 9:00 AM - 5:00 PM (EST) • Corporate Acoounts / Quanttty Discounts Availd:>le 
', We accept M/C, VISA with no surcharge• Call For FREE Catalog ($2.00 Outside U.S.) 
• We C.ary A Complete Line Of Electronic Components• Emcil - uni elect @aol.o::im 

lnmrn Be<lrmics 
FREE SHIPPING!! 1142 Slate Raure 18 

on pr~paid orders Alicpppa. PA 15001 

Write In 38 on Reader Service Cerd. 

5oftware 
C\earance Out\et 

MS Golf 2.0 CD 
Microsoft Office Pro 97 11P11rade 
Mickey It Friends Print Studio CD/Win 
Encarta 97 Wln95 CD 
c11111zauon CD 
QA Plus Diagnosis 
MaYls Beacen Teaches Typing 
Return to ZOrk MAC /IBM 
Personal Law Firm 
Wordstar 
lmaglneer Technlcal Wln95 & NT 
Aoorplan Plus 
QulckBooks Pro 5.0 

$111'" 
$2611"' 
$10" 
$311"' 
s111• 
$111"' 
s11• 
$111" 
S5" 
$34" 
$911"' 
$10" 
$1511"' 

Corel Draw 7 
$39995Full 

MS Dos 6.22 
Upgrade version of 6.0 
with free stepup to 6.22 

$ 199115 Upgrade $2995 
Fax Works Pro 3.0 

fOrWIDdDWS 
w1t11 OCR $1911 

3501 W.llool'll Ate. #C Open 10-8 Mon-Fri 
Santa ADI, CA927H Open 10-6 Sat-Sun 
Fu (714) ~791 17141 ~717 

Pacific Standard Time 

1-800-230-SOFT 
Quantltles are llmtted. Campatlblllty not 

guaranteed. Na returns an used or opened 
(7638) 

merchandise. Returns must have an 
authartzatlon number! Defective products will 
be replaced wtth ldenUcal Hems. Add $6 min. 
for shipping. l'llllcles, avallablllty, and prices 

subject to chlnge wtthout nallce. 

$ We also buy new software and closeouls $ 
Call (714) 434-4797 or Fax (714) 434-4799 

fl 
Ill 
~ 

Wri te In 196 on Reader Service Card. 

Solar-Powered 
Robots! 

Why? Because Batteries SUCK•. 
Well, ok, they may ncit suck that .bad. 
Being batteryless, BEAM robodcs is about 
building your own solar-powered devices 
that torment you with their dcks, buzzes 
and whim whenever the sun comes up! 

• Type-1 Solarenglne Kit, an Ideal 
Introduction to building basic BEAMbots. 
Complete with a very detailed 20 page 
instruction booklet. K SE1 • $25.00 

•Photopopper 4.2 Photovore Kit Is a 
true robot, using simple smarts to find light 
and avoid obstacles. K PP42 • $60.00 

•Sundancer Butterfly Kit Is a device 
designed to sit on a windowsill or desk and 
sway on a self-induced electromagnedc 
breeze. K SD • $35.00 

We also carry BEAM essentials like solar cells tiny pager 
motors, powerful capacitors and other hard-to-find parts 

and BEAM goods. 

11' 1W...r Ol<tn Way N.E., C411Qaty, Al"'"" ~ T3K 4.U 
Ph:{"'3} 116-33141 :u..31'3 Fa: {"'3} :u..3141 

http://www.solarbotlcs.com 
•No offense intended to any dnan-beadng pink bunny rabblls 

ALL CABLE NEEDS 
~ SE HABLAN ESPANOL 
E 

ELECTRONICS CORP. 

TOLL FREE ORDER LINE: 

1-800-361-4586 
ALSO 

HOOK-UP HELP LINE: 

1-630-889-0281 
NO ILLINOIS SALES 

CONVERTERS 
ALL BRANDS 

WITH REMOTE 

COMPETITIVE PRICING 
HOURS: Mon. thru Fri. 9-6, Sat. 10-2 
30-DAY MONEY BACK GUARANTEE 

1 YEAR WARRANTY 
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Spectrum Research 
Your Design and Manufacturing Source 

Electronics is our Specialty 
BUY DIRECT FROM THE WHOLESALER 
IET TIE IDT PRICES AID SERVICE Complete Product Engineering ~ REVERSE Engineering 
ALL UNITS AU IN STOCK FOR IMMEDIATE SHIPMENT 

CABLE CONVERTERS 
AND ACCESSORIES 
CALL FOR PRICING ON 

ITEMS NOT LISTED 

RF Circuit Design ~ Prototype Design 

Computerized Testing Lab 
Parts Acquisition 
Complete Assembly Facility 

~ Printed Circuit Boards 
~ Gal and Pie Read, Program 
~ Local and International 

1r (941) 921-3484 
Visit our WEB SITE WWW.SPECTRES.COM 

~~ a:oo~cnLrrncn~ 
QTY QTY QTY QTY 

50+ 

Write In 189 on Reader Service Card. 

CENTURY CT-3000 
COMMERCIAL-11 
PANASONIC-1003 
ZENTEK 

5 10 20 
$68 $64 $60 
$75 $70 $65 
$59 $55 $50 
$45 $40 $37 

~®W~WJJ~D®~~ 

CALL 
CALL 
CALL 
CALL 

I PLANS - KITS - SCHEMATICS cont. 

NV-5600 $205 $195 $185 CALL 

CABLE! SATELLITE! If you repair these 
items, we have 300+ schematics for same. 
Latest draws: ST-1600, 5508W, VCR and "Z' 
F.E.M. modules for CFT, and CFT2254/0/ 
800/R1/T1. Also two DSS systems with a 
third in the works. Send $5 (refundable with 
order). Ask for television catalog. Bomarc 
Services, Box 1113, Casper, WY 82602. 307-
234-3488. ROLLO@TRIB.COM NV-5700 $195 $185 $175 CALL 

NV-5800 $195 $185 $175 CALL 
PIC PROJECT allows coinless operation of 
arcade video games and pinball machines. 
Illustrated manual includes PCB art and 
source code. Send $5 check or money order 
to : SAUNDERS, PO Box 271571 , Fort 
Collins, CO 80527. 

NV-5750 $305 $295 $285 CALL 
Cfll][RYCfl[]3[]~00rnl]) IT:CID~Lrrn!Il~ 

REGAL • PANASONIC CAU FOR THIS MONTH'S SPECIALS 

Write In 71 on Reader Service Card. 

unday, 8am-2pm 

ept28th 
REE Admission & Parking 

Shop 1 OO's of Sellers 

in ACP's Giant Parking Lot 
Advanced Computer Products, Inc. -
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Motorola EE3 

$1295 
*Pocket Size 

*Operates on 
9-volt Battery 

*Easy to read 
LCD Display 

' 

MANUALS/SCHEMATICS WANTED 

WANTED: TEST EQUIPMENT SERVICE 
MANUALS! for HP, Tektronix, Fluke, etc. 
Pepper Systems: 214-353-0257; 214-902· 
951 1 FAX. 

NOll' Available: 

*EE3 
*Star-Tac 
*7-Way Boxes 

*Load Code 
Removal 

*Repair & Update 
Old Units 

"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@J'rodigy.com 
http:llwww.cris.com/-macguyvr 

. . 
Write In 32 on Reeder Service Card. 

MILITARY COMPONENTS wanted . 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-769-1002, FAX: 818-769· 
1084. 

WANTED: MANUAL for the Toshiba satellite 
T1910 notebook computer. 1-800-804-8655. 

MISC. ELECTRONICS FOR SALE 

INDUSTRIAL RF TRANSPONDERS, RCA 
jacks, 1" speakers. Browse the surplus page 
at http://ourworld.compuserve.com/home 
pages/dvp or call Mike: 503-743-3194, fax 
503-743-2095. 

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/MC/Amex. SEE US ON THE INTER· 
NET: http://www.anaheimwire.com OR E
Mail: info@anaheimwire.com 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC· 
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769-1084. 

NEW IN box. 1,000 ft. Commscope communi
cation cable model #55N4 cat. 5 4 pair 24GA 
solid cond. $80 ea. 1-800-804-8655. 

TEST EQUIPMENT, power svpplies, scientif
ic, and other odd stuff. Contact: T-MINUS-7 
510-651-9477 Fax 510-651-3657 , t
minus7@mediacity.com www.tminus7.com 
2060 WARM SPRINGS CT. #5, FREMONT, 
CA 94539. 

CLOSEOUT ITEMS/ BNF, alarm indicator kit 
2 LEDs, steady, blinking $2, $10/6; wind 
speed indicator kit $5, $13/3, Jacobs Ladder 
25K voltage kit $19, $55/3, fan/motor speed 
control $3, $10/4, 2-1/2" ID 1-1/2" D. Solder 
pot $3, $13/3, voice/sound activated switch 
modu. $1, components by the foot asst'ed, 
$1/10', 500 pts, 2 speed sw. motor/lamp con
trol $1/2, 12/$5, Mallory Sonalert SC628 $3, 
$10/4, security keylock switch, w/2 keys $312. 
See web. WWW.BNFE.COM BNFE, Rte. 1 S, 
Peabody, MA 01960, V508·536-2001, F508· 
536-7400. In our 33rd year. 



by Gordon West 

ost portable electronic 
equipment will quickly self
destruct when any kind of 
water gets inside on the cir
cuit board or delicate mech
anisms. Saltwater immer
sion is the greatest threat -
saltwater quickly attacks 

the copper traces on the circuit board, and within 
a few days, the traces break down and the result 
is an open connection. 

Freshwater may have enough minerals and 

impurities in it to create a high resistance short 
across the portable battery system, and failure 
may occur within a few days, too. 

Total submersion - when the portable goes 
into a lake, river, or ocean - usually inputs water 
behind the keypad membrane, quickly closing 
contacts that would normally be open when the 
equipment is dry. 

Portable equipment like marine VHF radios 
and marine GPS receivers are sometimes adver
tised as waterproof, meeting the United States 
Coast Guard CFR 46 Standards. Many boaters 
mistake this waterproof rating as submersion-

proof. Wrong! The US Coast 
Guard rating is based on spray 
and splashes, not water pressure 
when your equipment takes a 
tumble into a shallow creek or sandy ocean bot
tom. 

The few marine electronic exceptions to this 
would be the !COM M-15 submersible VHF hand
held transceiver (!COM America, ·206-454-8155), 
the Navico Axis submersible VHF handheld 
marine transceivers (Navico, 813-524-1555), and 
the Magellan 5000 series of "big body" GPS 

receivers (Magellan, 909-394-5000). 
Unless you own one of these specific sub

mersible radio and GPS receivers, a little water 
on the inside will quickly spell disaster. 

0 o&e 

If you are using a handheld transceiver where 
there is blowing spray or blowing dust and sand, it 
is extremely important to close up the micro
phone, speaker, and power port jack-openings 
with the provided rubber stopper protectors. 
These little rubber stoppers should already be in 
place when you purchase your equipment; and 
when you unplug them to charge your batteries or 
run an external speaker microphone, they stay 

attached to the equipment by a little rubber tag to 
keep you from losing them. 

But after about one year of operation, the little 
rubber stoppers somehow work free of the equip
ment, and you probably didn't realize their impor
tance until you got into a wet environment. Now 
you know! If any type of spray seeps into those 
openings, your radio equipment may quickly fail. 

Many personal stereos have wide-open jacks 
for water intrusion. They don't come with stop
pers. You will need to develop your own little rub
ber plugs in order to keep those stereo sounds 
thumping when you are out there in wet weather 
on your bike or hiking trail. Even a little bit of per
spiration getting into your personal stereo ear
phone jack can lead to circuit board failure. 

And when you take your equipment to the 
beach, blowing sand can really do a number on 
the mechanics of your CD player or tape cassette 
drive. Sand and saltwater are number one ene
mies of your portable electronics down at the 
seashore. 

e ag 

Vinyl submersible bags have been around for 
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over 40 years. I remember my first 
bag that had a glass window for an 
inside Kodak viewfinder camera to 
take underwater snapshots. Getting 
the camera in the bag required 
unscrewing the hose clamp around 
the glass window, putting the cam
era inside, then replacing the round 
glass window and securing the hose 
clamp back on, nice and tight. 

The test was to hold the equip
ment under water and see whether 
or not there were any bubbles. If you 
saw bubbles, your underwater equip
ment was in deep trouble! 

New Bags 

For the last 10 years, sutr 
mersible portable electronic bag 
containers have been readily avail
able in the marine stores for a vari
ety of equipment that could go on 
the inside: 

Two-way radios 
Beepers 

Cellular phones 
GPS receivers 

Personal stereo safekeeping 
Portable AM/FM radios 

Cameras 
Fluxgate compasses 

Handguns 
Electronic chart devices 

Binoculars 
Jewelry 

Night scopes 

As you can see by this list, the 
possibilities of what you want to pro
tect inside the submersible vinyl bag 
are almost endless! But keep in 
mind that the bag is designed for a 
total seal, so running your personal 
CD player on a set of headphones is 
going to be tricky when trying to fig
ure out how to make a tight exit with 
the headset wires. It can be done, 
and we'll tell you more about how 
these bags get sealed for positive 
water rejection. 

The equipment within the bag 
can still be operated. When you turn 
the volume up, you get about 95% 
volume out of the bag with the vinyl 
not cutting down on any fidelity. The 
clear vinyl lets you readily see all of 
the buttons and readouts, and pro
vides an acoustic transducer for the 
inside speaker. 

· The vinyl is flexible enough that 
you can push buttons, turn small 
volume and squelch controls, and 
manipulate any little switch that may 
be on your portable electronic gear. 
For cameras, these little bags allow 
you to easily adjust focus, aperture, 
speed, and give you an easy view · 
through the viewfinder. 

About the only time that these 
. bags get cumbersome ·is when you 
are trying to use them in .extremely 
cold weather. The vinyl firms up on 
the ski slope, and you may need to 
warm up the vinyl in order to get a 
good grasp on the volume control. 

When you put your equipment 

inside the bag, you need to make 
sure that rubber antennas, flip-up 
GPS patch antennas, and flip-up 
flash strobes have enough space. 
Most manufacturers and marine sell
ers of these bags have at least five 
different styles to accommodate big 
or small electronics on the inside. 

If you just want to keep your 
beeper dry, get the small bag. If 
you're planning on running a big 
GPS map unit inside the bag, better 
get the big style. If your VHF aircraft 
or marine radio has a real tall anten
na, be sure to get the bag with the 
longer vinyl antenna tube. And most 
of these bags come with a conve
nient thumb flap that lets you easily 
stick your thumb into the bag and 
make your equipment adjustments 
without ever having to take anything 
out of the bag. 

The Test 

We brought in waterproof bags 
for river and ocean testing from the 
following organizations: 

West Marine 
1-800-538-0775 

"Aquasafe" bags, eight different 
styles, three with neoprene 

additional float power to handle 
heavy metals. 

Boat/OS 
1-800-937-2628 

Large and small waterproof PVC 
pouches. 

Consumer Marine Electronics 
1-800-332-2628 

"Aquaman" pouches, 15 different 
sizes and styles! 

Defender 
Standard and miniature pouches. 

Newmar Corporation 
714-751-0488 

"Aquapak" ultra-deep submersible 
pouches, seven different styles. 

There are probably many other 
manufacturers and sellers of pouch
es, but these are the ones that I 
have personally taken out on the 
water and put to the plunge and 
underwater pressure tests. 

We found it very important to 
know the size of our equipment 
before dialing the 800 number to . 
order these 20 $25.00 underwater 
bags. Measure the height of your 
equipment, including any extended 
antenna, the width and depth of the 
equipment, and you might even see 
how much it weighs. 

Most pouches will easily float a 
piece of marine electronics with just 
the natural air buoyancy on the 
inside. However, if you have an old 
Russian night scope, or are packing 
a small caliber handgun, you better 
go with a pouch with extra flotation, 
such as the neoprene models from 
West Marine. 

Most of these pouches also 

come with a lanyard. This keeps 
your equipment from floating away 
in case you take a nosedive off of 
your personal watercraft, or if you 
accidentally slip into the river and let 
go of everything. 

During one of our recent river 
tests of handheld pouches, some 
downstream fishermen indicated 
that on a busy weekend, they would 
occasionally see one of these 
pouches go floating by with proba
bly all sorts of neat things on the 
inside. I can just see the ultimate 
pouch collector down at the bottom 
of the river turning up everything 
from lost handheld radios to the 
very best in Walkmans. Best secure 
your pouch, via the lanyard, to your 
canoe, life raft, or maybe on your 
wrist. 

All of the pouches could go 
down to at least six feet deep and 
survive the water pressure without 
water intrusion. The Aquapak 
pouches from Newmar can go down 
to 30 feet. Why the difference? The 
more simple the pouch opening sys
tem for putting electronics in and 
out, the less depth that can be 
achieved under water before pres
sure overcomes the seal. The more 
elaborate (i.e., more complicated 
and frustrating) the sealing method, 
the better chance that your equip
ment will stay dry down to the sea 
floor or lake bed bottom. 

During our tests, all of the 
pouches made a quick plunge to 30 
feet without water entry. The 
Newmar Aquapak pouches went 
down to 60 feet without a water 
droplet on the inside. This double
depth is a function of its elaborate 
plastic securing system. Although 
we found this system a little frustrat
ing to close out on a rocking boat, 
once we understood how it all went 
together, we began to appreciate 
how well it double-seals out any 
water. The Newmar is best for going 
very deep. 

The other locking systems were 
simply closing up the PVC or vinyl 
opening, clamping a little bar over 
the seal, and then squeezing the bar 
closed with two little levers. This one 
you could figure out without reading 
the instructions. But on the Newmar 
unit, keep the instructions handy! 

We judged the ease of operating 
the equipment within the bag as 
reasonable, but slightly cumber
some. What do you expect when 
you're trying to turn a volume and 
squelch knob through a cold vinyl 
bag? Leave the bag out in the 
warmth of the sun, and adjustments 
get immediately easier. But try to 
work this out on the ski slopes, 
stand by for the thaw to get a real 
grip on things. 

The most important feature of 
these bags is personal safety. On a 
personal water craft five miles out 
from shore, your VHF handheld 
transceiver may be the only way to 
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New waterproof and 
submersible lcom VHF marine 

handheld set. 

call for help. And if you get spilled 
out of the PWC, and this is attached 
to your wetsuit, you are still on the 
air even though you are treading 
water. 

Same thing for windsurfers, 
hang gliders, and other types of 
sports that may put you into the 
drink - even though your electron
ics go under water, the waterproof 
pouch keeps them bone dry. 

I 
I 
I 
I 
I 

So what is your favorite piece of 
portable electronics? Take some 
measurements, then call up for a 
waterproof pouch that will complete
ly seal out the water elements. Yes, 
we did manage a reasonable seal 
on our CD player with the head
phone cord exiting the sealed up 
opening. 

While it's not recommended, it 
kept water out down to a foot under, 
and this was fine for us as we 
splashed our way down the river, 
completely soaking and wiping out 
our headset, but keeping the inside 
electronics absolutely dry in our 
waterproof pouch. NV 

•FLOAT YOUR PORTABLE• FLOAT YOUR PORTABLE• FLOAT YOUR PORTABLE• FLOAT YOUR PORTABLE• FLOAT YOUR PORTABLE• 
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f~;r~~*t~~~, 
and r.ef ated to. .·· .• < ~an get a 
tremendous electromcs ,_ r~;c:co.mputer 
education without teaving ham~. ln,,,this 

, month's column, we will take a look at some 
of the options. 

Knowledge, skills, and abilities are most 
people's only, or most valuable, renewable 
resource. You can update present knowledge or 
gain new knowledge. Whether it is for your 
hobby or your work, constantly adding new 
knowledge is the way to improve and keep on 
going to newer heights. In fact, given the 
modern economy you had better be constantly 
updating old and gaining new knowledge if you 
want to remain 1n the game. The economy 
changes rapidly, and opportunities come to the 
well prepared. 

I talked to a friend of mine recently, and it 
was a bit sad. He was a computer programmer 
all of his life, but had remained stagnant in older 
systems and languages. He had clearly not kept 
up. Now, at the age of 50+, he was too 
expensive for too little return, so was laid off. He 
was desperately trying to come up-to-date by 
taking courses in the local college ... but that 
takes time (he recently got a little boost because 
he was rehired for the "Year 2000H problem ... 
but that will soon expire). 

Another friend of mine teaches college in 
Ireland. For several years, he has used a distance 
learning course of study to pursue a second 
bachelors degree {information systems major) to 
guard against personal obsolescence as he 
grows older. 

First, before starting, let me tell you a little bit 
about my own history so that you understand 
why I am so passionate about this topic. My high 
school diploma was one of the "industrial arts" 
variety because I reamed to be a Radio-TV repair 
technician. After high sc,hool, I took a couple of 
correspondence courses {Motorola Training 
Institute in two-way radio repair, and Capitol 
Radio Engineering Institute in computers). I also 
spent two years of night school getting the extra 
high school courses needed to get into college. I 
spent only one year in full-time college, and the 
rest of the time in night school. It took me J I 
years to complete a bachelor of science degree, 
and another two for a master of science in 
electrical engineering. 

Because of the vagaries of my .own 
checkered background, I am a firm belie'1er in 
qistance education, computer-based training ' 
{CBT), and Internet-based education. Let's take a 
took at some options. 

Options 

There are a number of ways to acquire new 
knowledge, but the most effective way is to take 
appropriate courses {you could, of course, buy 
my books!). Tradition~! courses require the 
students and the instructors to be together in the 
same place at the same time. Unfortunately, this 
form of learning, while quite valuable, is often 
not suited to people who are at a distance from 
the teaching site; the course venue might just be 

-_ dsft.;-·. 

too far aw 
your n<:f 
know.p HeoeJe v,vhq~ 
made' . ' 100-mile 
commuteS" to classes, 
bL(t they are a hearty 

·'and lucky few. 
The time constraint may also be a problem. If 

courses are only given during your work day -
when you are interacting with customers, 
colleagues, the boss, or otherwise tending to 
business - then either your business or your 
education will suffer. Guess which one it is? 

For many people, the most effective way to 
acquire new knowledge is through distance 
learning. Although the distance learning 
phenomenon is booming right now, it actually 
has a much longer history. The University of 
London offered distance learning since the mid
i 9th century. In the United Kingdom, the Open 
University is training many thousands of 
students. Many US soldiers and sailors in the 
1960s earned college credits through the 
University of Maryland Extension Service. Some 
U.Md courses were taught aboard Navy ships or 
on Army and Air Force bases worldwide. 

Correspondence courses, although the butt 
of some very funny jokes about brain surgery, 
have provided good training in many fields for a 
long, long time. In electronics, we are particul13rly 

e 

tucky because the correspondence course 
method goes a long way bacl<, and it's been 
largely high quality stuff. I've seen 1930s vintage 
radio magazines that advertised National Radio 
Institute (NRI) in Washington, DC. You could 
learn to be an electronics technician, Radio-TV 
repairer or other types of job by mail. NRI was 
founded by James Smith in 1 914, so was a well
established institution by the late 1930s. 

Also in Washington, DC w as the Capi ta l 
Radio Engineering Institute (CREIJ. They had both 
correspondence and residence courses. The 
residence course of CREI was originally taught in 
a building on Sixteenth Street NW, in 
Washington. It formed the basis of a four-year 
degree granting electronics technology school 
called Capitol College located in DC's Maryland 
suburbs. 

Both the NRI and CREI correspondence 
courses were bought out by NRljMcGraw-Hill, 
who still offer courses by mail from an office near 
Washington, DC (web site at 
http://www.mhcec.com/mkjnricrse.html). 

l 
lPlf T ramntor biased ON. . ...,, ............... 
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One of the most promistng developments in 
the distance learning field is information 
technology. Computers, multimedia CD-ROMs, 
and the Internet offer opportunities for distance 
learning that were unheard of only a short time 
in the past. 'Virtual universities·· are springing up 
that offer entire college degree programs via the 
Internet. 

Because of the nature of the fnterne,, it is no 
longer necessary for you to be 111 the S<lme city, 
time zone, or even country as me distance 
learning provider. Although most accredited 
colleges require you to travel to some site or 
another for examination and interaction once to 
several times per year, others provide local 
examination sites. 

Nova Southeastern University 
/www.nova.edu) requires information 
technology students to travel to Florida severaJ 
times a year. Otherwise, instruction and 
interaction between students, and with the 
faculty, are carried out on-line. 

Scotland's Heriot-Watt University (website: 
www.ebs.hw.ac.uk, or E-Mail to 
enquiries@ebs.hw.ac.ukJ, on the other hand, 
provides examination venues world wide for 
their Master of Business Administration (MBA) 
program. Although some students must travel for 
the twice yearly exams, others find that local 
venues are available. 

Remember Heathkit? And who in electronics 
doesn't? Many of us spent a large part of our 
early years building Heathkit products. Most of 
my early ham radio and electronics test 
equipment was from Heathkit. The stories of their 
demise are a bit overstated. True. Heathkit 
doesn't make those neato kits anymore, but 
Heathkit Educational Systems (455 Riverview 
Drive. POB I 288, Benton Harbor, Ml 49023~ 
1288; 1-800-253-0570 (voice), 1-616-925-2898 
(FAX); E-Mail heathkit@iserv.net; web site: 
http://www.heathf<it.com) is still in business. 
Remember those AC and DC electronics 
fundamentals courses? They still have them 
available, plus many more courses as well. 

Some other old standbys are also found on 
the web. Cleveland Institute of Electronics (CIE), 
Grantham College of Engineering, International 
Correspondence Schools, and others are still 
around. When researching this article I came 
across the fact that ICS operates in a lot of 
countries. including the United Kingdom and 
Zimbabwe, as well as the United States. The CIE 
web page demonstrates the range of electronics 
training that is available: 

• Broadcast Engineering 
• Electronics Communiccrtion 
• Industrial Electronics 
• Electronics Engineering 
• Automotive Electronics 
• Electronics Technology and Advanced 

Troubleshooting 
• Electronics Technology with Digital & 

Microprocessor Laboratories. 

Self-Motivated Study? 

If you are interested in gaining knowledge, 
but not necessarily obtaining formal credentials. 
then there is always the old fashioned book 
route. My own private library runs 14 80-inch 
high, 30" to 36" wide bookcases jammed to the 
limit. Indeed, I also have several tables and a desk 
piled high with books (my wife, I am sure, rolls 
her eyes when she sees me coming home from a 
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bookstore!). If you know the topic you need to 
learn, then try any good bookstore. Sometimes, 
Borders and Barnes & Noble stores have 
technical titles (especially in computer topics). 
You can also search on-line for technical topics 
from Amazon.com books 
!http/ / www.amazon.com). 

It takes a lot of self-discipline to learn this 
way. but it fits a lot of schedules that other 
methods do not. But if you are something of an 
autodidact /self-learner), then it might have 
advantages. Acquiring knowledge in this manner 
may be a bit fractured and disorganized. but it is 
also possible to be extremely tightly focussed. 
After all, you don't need a curriculum in 
information systems technology if all you want to 
do is learn how to use the Microsoft Access 
database program. 

Synchronous and Asynchronous 
Distance Learning Courses 

In distance learning there is no "one-size fits 
all" solution to the problem of delivering 
instruction. Diversity of student populations and 
course requirements means that different 
solutions are optimal for different situations. 
Distance learning experts recognize two forms of 
delivery: synchronous and asynchronous courses. 

Synchronous communication between 
faculty and students occurs in real-time, with 
both parties being present simultaneously. 
Traditional face~to-face in-class instruction and 
one-on-one mentoring are examples of 
synchronous communication. Also included are 
technological solutions such as telephone or 
conference call hook-ups, satellite or cable TV 
delivery, or via the Internet through chat rooms 
and real-time audio. Clearly, "simultaneously" 
does not necessarily mean "in the same room." 

In Virginia, the University of Virginia (U.Va) 

downloading to the student. Updates to the 
course content can be posted on the web site at 
the instructor's convenience. In addition, 
students can upload their work for review by tne 
instructor rather than sending ft in by mail. 

External Degrees 

Some years ago the New York State Board of 
Regents, which governs education in New York. 
formed a group that was called the Regents 
Credit Bank. They would allow recording of 
credits earned at numerous universities, and 
provide a common transcript for all. They evolved 
into the Regents External Degree Program, and 
are now called Regents College {7 Columbia 
Circle, Albany, NY 12203-51 59). 

Regents College can offer a large number of 
degrees /including both Associates and Bachelors 
in electronics technologyJ, and are fully 
accredited. You take the courses elsewhere, and 
then have official transcripts sent to Regents 
once a year or so. They also have other ways of 
earning credit including examination, evaluation 
of non-academic training, and special 
assessment. The latter is a way for people with 
objectively testable knowledge to receive credit 
even if they have not taken a formal course. This 
is not one of those "life's learning" deals, but 
must represent knowledge in a recognized 
academic field (e.g .. electronics technology), and 
must be objectively testable in some way. 

Virtual College Degrees in the Future? 

There are currently a large number of . 
distance learning opportunities, both on the 
Internet and via other means. I can see a day 
when a program, conceived perhaps much like 
Regents, will exist to offer accredited degrees 
based on courses taken via distance learning 

Some On-line Distance Learning Sites 
and Virginia Polytechnic Institute 
and State University (VPI & SU), 
fierce rivals elsewhere, jointly 
operate a center in Northern 
Virginia where students can take 
satellite remote classes from 
professors who are physically in 
Charlottesville or Blacksburg. 
Similarly, Ofd Dominion 
University /ODU) in Norfolk, VA 
serves Northern Virginia 
graduate students through their 
TeleNet system installed on the 
campus of Northern Virginia 
Community College. 

Weber State College (Utah) 
Western Governor's University 
UCLA (Home Education Network) 
Heriot-Watt University 

www.weber.edu 
www.westgov.org 
www.then.com 
www.ebs.hw.ac.uk 
www-cmil.unex.berkeley.edu 
www.openu.com 
www.diainsa.edu 
http://cstcc.Chattanooga.net 
www.dupage.edu 

Asynchronous communica
tions does not require both 
parties to be present 
simultaneously. Some media is 
used for the exchange between 
instructor and student. Examples 
of courseware for asynchronous 
instruction include printed 
materials. voice mail, E-Mail, video 
tapes, electronic files, computer 
software {multimedia and text), 
and computer bulletin boards. 

The World Wide Web offers 
opportunities for decentralizing 
instruction that were undreamed 
of only a short time ago. A 
number of companies are now 
offering authoring software that 
permits courseware to be 
installed on a web site for 

University of CA-Berkeley 
Open University (Florida) 
New School Social Research 
Chattanooga State TCC 
College of Dupage 
Cleveland Institute 

of Electronics 
Commonwealth of Learning 
Indiana School of Education 
Internet University 
Knowledge On-Line 
National Technological Univ. 
Open College (UK) 
New York Inst. of Photography 
Tennesee State (Project DIANE) 
George Washington University 
Graduate School of America 
Stanford Distance Learning 
Thomas Edison State College 
University of Berkeley 
University of Georgia 
University of Louisville 
University of Maryland 
University of Washington 
Western Michigan University 
University of Phoenix 
McGraw-Hill Continuing Edu. 
Nova Southeastern University 
James Cook University (Aus.) 
University of Canberra 
Heathkit Educational Systems 

http://www.cie-wc.edu 
www.col.org 
www.indiana.edu 
www.capecod.net 
www.jec.edu 
www.ntu.edu 
www.opencollege.co.uk 
www.nvip.com 
www.diane.tnstate.edu 
www.gwu.edu 
www.tgsa.com 
http://minas.stanford.edu 
www.tesc.edu 
www.uofb.com 
www.coe.uga.edu 
www.louisville.edu 
www.umuc.edu 
wever.u.washington.edu 
www.wmich.edu 
www.uophx.edu 
www.mhcec.com 
www.nova.edu 
Sue.McGinty.jcu.edu.au 
www.canberra.edu.au 
http://www.heathkit.com 



nstlttltions. dent would be~ 
able to custqm tai.r.or a program with the 
guidance and approval of the college. Perhaps 
they will hold graduation in an Internet "chat 
room" with real audiq.and video to monitor the 
proceedings (I'm not kidding!). 

There is no real reason why au students need 
be at a physical college (although some will). The 
main complaints that I've heard seem to be from 
faculty that appear to be afraid of losing jobs. At 
least one study demonstrated that even more 
faculty is needed to do distance learning 
properly, although the infrastructure is greatly 
reduced. 

Self-Standing CST Courses 

An increasing number of vendors are 
offering reasonably priced CBT instructional 
programs. I've seen several in electronics 
technology. I recently obtained a copy of 
Electronics Principles 3.0 by EPT Educational 
Software (Pump House. Lockram Lane. Witham. 
Essex. UK, CMS 2BJ; phone 011-44-01376-
514008; E-Mail sales®eptsoft.demon.co.uk; web 
site: http//www.octagon.co.u k/ ext/ ept/ soft 
ware.htm). 

The price was £49.95 {about $80.00 in US 
funds). EPT accepts Visa and MasterCard. If you 
order via mail, and use the credit card. then the 
pounds sterling price will be converted to US or 
Canadian dollars by the credit card company. 
Alternatively, you can obtain a pounds sterling 
money order or cashiers check {or is that 

I MISC. ELECTRONICS FOR SALE cont. 

. of 
charge $25.00 for this service!):· 

Figure I shows the screen for Electronics 
Principles 3.0. The merit! bar along the top allows 
selections of AC, DC, ;f?ower, Semi·Cond, Op
Amps, Number. logic, Measure, and a Help topic. 

When a topic is selected, a window opens 
with a circuit and certain controls. In the 
example shown, the circuit is a transistor driver 
for an electromechanical relay. Option buttons 
on the right side of the panel allow different 
types of input sensor. In .the case shown, a 
thermistor is used for the sensor. When the 
temperature reaches a certain point, the voltage 
across the thermistor rises enough to turn on the 
NPN transistor which, in turn, activates the relay 
coil. 

Several command buttons along the base of 
the window allow Calculations. Topic Theory. 
and Copy & Paste. In this particular screen. there 
is also a Hot/Cold button that shows what 
happens under the two conditions. The 
Calculations button opens a window or panel 
that shows the arithmetic used to calculate the 
circuit. The Topic Theory opens a textbox that 
describes how this cir~uit works. The Copy & 
Paste button puts the· active window on the 
Clipboard. so that it can be pasted into other 
applications. I successfully pasted the images into 
Visio Technical 4.1 and Microsoft PowerPoint 97. 

Other titles in the EPT series include 
Electronics Principles 4.0 (£99.95), Electronics 
Toolbox 3.0 (£ 19.95), and Mathematics Principles 
3.0 (£49.95). 

Congratulations are in order for Nuts & Volts 
columnist Harry Helms. Qur software guru, and 
my predecessor in this colt..imn:.t recently passed 
the test for the Federal Communications 
Commission Radiotelegraph license. That's right 
radiotelegraph. You know the stuff: CW, 
merchant marine operators rsparks"}, Morse 
code. etc. ... He reports that the test still had 
vacuum tube stuff ... so apparently hasn't been 
updated in decades. I'm not sure why Harry 
wanted the Radiotelegraph License ... he is, after 
all, one of the leading lights in electronics 
publishing, and is a pioneer in computer and 
Net-based training. Congrats, Harry! I think. NV 

Connections .•. 

I would like to hear from people who have 
had experience with distance learning, either 
good or bad. I can be reached at P.O. Box I 099, 
Falls Church, VA 22041. Or via E-Mail at 
carrjj@aol.com 

One student's perspective on distance 
education is below. Formerly in New 

York City, she now lives in New Hampshire: 
"ff you have a telephone, a computer with a 
MODEM, a VCR, cassette tape deck, a FAX 
machine, and an address Fed-Ex can find, 
who the hell needs Manhattan!" 

HTTP://WWW.LABX.COM/AMSL.HTM 
HOSTS HUGE LIST OF IN-STOCK, USED 
ELECTRONIC TEST, LABORATORY, AVIA
TION & MANY OTHER INTERESTING 
ITEMS. AMSL, 802-254-9459, FAX 802-257-
4862. 

Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING ... 

RF Data Modules 

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. 

SOLAR KING'S many millions of dollars of 
solar panels in stock. Solar panels: unique 
credit card solar panel, 6V 30mA flexible 
plastic panel add more panels for other volt
ages & amps. $4.95 ea. , $45/10, $210/50, 
$400/100, 12"x6" 15V@ .125A, 1.5W 
$15.95, $140/10, $1,200/100, $9,000/1,000, 
6"x6" 7.2V @ .065A, .75W $6.95, $59/10, 
$500/100, $3,990/1,000. Cracked 4" solar 
cells $15/#, 20# min . only 2,000#s. 
Wholesale, retail, mail order. Material running 
low. New solar material coming in all the 
time. Many other solar items available. On 
the web WWW.BNFE.COM BNFE, Rte. 1S, 
Peabody, MA 01960, V508-536-2000, F508-
536-7400. In our 33rd year. 

NEW: PHANTOM, POLICE LASER/RADAR 
JAMMER & DETECTOR: No more tickets or 
manufacturer pays them! Guaranteed lowest 
prices. Free brochures. 30-day money back 
guarantee, 3-yr. warranty. Visa/MC/COD . 
Kortesis Marketing, order 303-548-3995, FAX 
or messages 303-699-6660. 

with the AES learning system/ 
embedded control system. 
Extensive manuals guide 
you through your 
development project. 
All programming 
and hardware details 
explained. Complete 
schematics. Learn to program the 
LCD, keypad digitaJ , analog, and serial 
1/0. for your applicat ions. 

•32K Byte ROM. 32K Byte RAM • 2 by 16 Liquid 
Crystal Display • 4 by 5 Keypad • Digital, Analog, and 
Serial UO • Interrupts,timers, chip-selects • 26 pin 
expansion connector• Built-in Logic Probe • Power 
Supply (can also be battery operated) • Powerful ROM 
MONITOR to help you program • Connects to your 
PC for programming or data logging (cable included)• 
Assembly,BASIC, and C programming(varies with 
model) • Program disks with Cross Assembler and 
many, well documented, program examples• User's 
Manuals: cover all details( 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 

AES 970 W. I ITH STREET, SANTA ANA, CA 92706, USA 

Transmitters 
•Only 30 x IO x 5mm 
•ERP 0.25mW into 500 
•3V(F), 5V(F) or 6-12V(A) 
•Up to 20k bps data transfer 
•418 or 433.9Mhz FM 
•Simple to integrate -
•simply add antenna, data, power 
•Range up to 200m 
•Analog or digital data i/p 
•SAW controlled - stability 

Receivers 
•Only 21x47 x 5mm 
• 13mA; 130uA on power save (100:1) 
•Carrier detect o/p 
•Simple to integrate 
•Up to 20k bps 
•418 or 433.9MHz FM Superhet 
•SAW controlled - stability 
•Analog or digital o/p 
•Wide supply range 4,5-9V (NF ver.) 
•Fast enable time <3ms 

TXM-4XX-A ............. $24.50 SILRX-4XX-A ................ $39.38 

· .. \ -::: ··: 

' ' . .... ,• ': ~ 
;. JI[ ~ ' 

' . " . . . .. . . . "' 
Transceivers 

•Only 23 x 33 x I Imm 
•Up to 40.000bps of balanced code 
• 19200 baud with ASCII 
•Up to I 70m range. 
• 5v operation 
•0.25mW into 1/4 wave antenna 
•418 or433MHz FM 
•Fast lms enable for power saving 
•Direct interface to 5V CMOS logic 
•Auto TX/RX changeover 

TXM-4XX-F .............. $25.80 SILRX-4XX-F ................. $41.92 BIM-4XX-F ................. $87.36 

RS232 Transceivers 
•4,800 to 38,400 bps half duplex 
•3-wire RS232 interface 
• Microcontroller with user EEPROM 

gl;A~ •RS232 interface protected to ±15kV 
•Auto TX/RX changeover 

'- •418 and 433Mhz versions 
•Range I 20-200m 

Synthesized Transceivers 
•64 channels, 25kHz width 
•464.075-464.850MHz 
•Integral loop antenna 
•External antenna option 
•5V operation 
•600m range -internal ant. 
•TIL logic level 110 
• 5kbps data rate •0.25mW, lmW & IOmW verions 

•Reset switch and status LED's 70 x 55 x 18.5mm •I OµA in standby mode 
•I Om W RF o/p power • 7 .5- I 5V de via DB9 connector 20mA 

BIM-4XX-RS232 .... $139.30 TXR-464-DTRIOO ................................ $313.50 

Volume Discounts 
• Free Catalog Available 

v":~==l~•oo •ON•!,,,.:_ 
Tel: 416-242-3120 
Fax: 416-242-2697 

FaxBack: 416-242-3082 

Nuts & Volts Magazine/ September 1997 87 



I 

Serial Display Modules 
We offer top-quality LCDs that accept data through a serial 

interface at up to 9600 baud. Easy to use with computers and 

controllers (e.g., BASIC Stamps, PCs)-if you can send serial 

(RS-232), you can have a display working in minutes! 

Contact us or download 
sample user manuals, 
catalogs, schematics 
and other docs from our 
FTP archive. 

OEMs: serial-to-LCD 
chips and boards 
available at great 
quantity discounts 

$139 
non-backlit 

$159 
LED backlit 

non~~it .i;.i;,t.iEiC· iBAiCIKll...IliTi«~· 
S;~~rlwi,;t, 21.16 

$89 
LED backlit 

Counterfeit Kits 
Designed by the author of the Stamp Applications column, the 

Counterfeit is no fake! It's the genuinely easy, truly inexpensive 

kit equivalent to the BASIC Stamp I microcontroller. Get started 

with microcontrollers today with a $69 Counterfeit Development 
System, or add a Counterfeit to your Stamp collection for $29. 

Reset button 

~ 
EEPROM memory for 
autostarting BASIC 
programs up to 100 
instructions 

$29 

I 
Great low price 

Pads tor turbo options 

SIP socket for easy 
connection of 
pulluplpulldown 
resistors 

Programming header 

Mini .Serial Servo Controller 

$29kit 
$44 assembled 

Control hobby servos with a Stamp 
or PC computer. Build robots, 

automated camera positioners, test 

equipment, etc. The Mini SSC 

generates precise, stable 

servo-control signals based on 
simple, serial instructions. Want to 

know more? Get our catalog or 

download info from our Internet 

archive. 

Scott Edwards Electronics 
We accept Visa, Mastercard, Discover, and American Express. 
Personal/company checks OK for mail orders. CODs incur a handling fee. 

Scott Edwards Electronics • PO Box 160 • Sierra Vista •AZ• 85636-0160 
ph: 520459-4802 •fax: 520459-0623 •e-mail: 72037.2612@compuserve.com 

Internet: ftp:/lftp.nuts1tOlts.comlpublnutsvoltslscott 

BASIC Stamp is a registered trademark of Parallax Inc. 
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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 thru 27080 plus EE 
and Flash to 32 pins. Reads and writes binary, ASCII hex, 
Intel Hex, and Motorola S formats. 

SERVICE - Information and software updates via BBS or 
voice. 30 day money back guarantee. 

ADAPTERS for additional devices are available. 
EP-51 (8751 ,C51) $39.95 EP-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 (16M 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 3101837-7818 
3526 Jasmine; Suite #4 Mon-Fri 9-5 
Los Angeles, CA 90034 BBS/FAX: 310/841-6050 

URL - http://Www.cs.ucla.edu/csd-grads-gs311oving/Www/m21.htrnl 
CA - edd 8.25% tax. UPS Ground - $5; 2 Day - $10; Ovemighl - $17 COO $4.75 

Write In 72 on Reader Service Card. 

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. 909-877-8900, FAX 909-877-
8902. 

POOR RECEPTION on your AM radio? Our 
signal booster will help. Guaranteed! Send $4 
for info (refundable with order) . Fala 
Electronics-3, POB 1376, Milwaukee, WI 
53201-1376. 

RADAR GUNS: MPH Industries, model K-55. 
Displays your speed & target speed. Comes 
w/case & instructions. Only $300. 1-800-539-
2859. 

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 732-758-8388. 

MISCELLANEOUS ELECTRONICS FOR 
SALE. Wave solder machine, 18" computer
ized, foam fluxer, fire alarm, data loggers, air 
knives, etc. asking $6,500. So. Cal. location 
760-632-9775. 

C&H DISTRIBUTING: semiconductors, 
receiving tubes, amp connectors, fuses & 
much more. Specializing in obsolete parts. 
Visa & MC. 215 S. George St., York, PA 
17403_ 717-843-7881/Fax 717-843-3875. E
Mail: chdist@cyberia.com 

ELECTRON TUBES: All types bought and 
sold. Daily Electronics, B-6 10914 NE 39th 
St., Vancouver, WA 98682. 1-800-346-6667, 
360-896-5476 FAX. 

POWER LINE PROBLEMS? We can help! 
Free application notes and catalog . TDL 
Technology, Inc., 505-382-3173, FAX 505-
382-8810. www.geocities.com/Eureka/9438 

NEW! INSTRc;>N 5890 tensile strength tester 
with strip chart recorder, less head. Tests to 
1000 lb. 415-453-9266. 

NUCLEAR ELECTRONICS (NIM, CAMAC), 
PMTs, optics, high vacuum, and high voltage 
components and equipment. Guaranteed 
quality at reasonable cost. For catalog, con
tact: OE Technologies, Box 703, La Madera, 
NM 87539. Ph: 505-583-2482, Fax: 505-583-
9190, E-Mail: oetech@newmexico.com 

NEW, USED, and "as is" Radio Shack items. 
Software, printers, computers, books, parts 
for R/C cars, etc. List $2 . B and B 
Enterprises, 208 S. Pulaski St. , Baltimore, 
MD 21223. 410-566-5388. 

QUALITY ELECTRONIC parts at surplus 
prices! Everything is on sale now! Call, fax or 
send E-Mail for free flyer. Hoffman Industries, 
853 Dundee Ave., Elgin, IL 60120. Ph: 847-
622-8201 , Fax: 847-622-8202. E-Mail : hotf 
man.ind@MCIONE.com and be sure to visit 
our Home Page: http://www.hoffind.com 

PCB DRILLS: 50 assorted tungsten-carbide 
bits in plastic cabinet, only $5. Jack 503-581-
6654, fax: 503-581-4382. 

MISC. ELECTRONICS WANTED 
MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC· 
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769-1084. 

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. 

WESTERN ELECTRIC WANTED: 1920s-
1960s. Amplifiers, mixers, pre-amps, speak
ers , tubes , etc. FREE OFFER 1-800-251-
5454. 

Converters, All Pro-Filters 
AU Cable Equipment, Good Prices 

Shipped Same Day COD 

Just Call: 1-800-A-WIRE 4U 
(1-ioo-294-7348) or 1-888-219-3111 

Plazac Sa/es, Inc. 
Sorry, no New Jersey sales. 

Write In 111 on Reader Service Card. 



WANTED: TUBES , radios, transmitters, 
rece ivers, gyros, bearings, connectors , 
relays, lamps, synchros. Hyness Company, 
709B Delair Road, Cranbury, NJ 08512-4212. 
Phone: 609-395-1116, FAX 609-395-1117. 

WANTED: TUBE HiFi, Tube theater/commer
cial amps, speakers etc. Corner 
speakers/coaxials/triaxials. Old guitars & gui
tar amps. Altec, 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: EXCESS ELECTRONIC INVEN
TORIES, ICs, MEMORY, EPROMs, PALs, 
LEDs, CIRCUIT BOARDS, DIODES, AND 
TRANSISTORS. CALL ACTIVE MICRO, 
562-494-4851 OR FAX 562-494-4913. 

DEC EQUIPMENT WANTED!!! We are buy
ing DEC systems, boards, terminals, drives 
and pe ripherals . 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., 937-847-2300 
OR fax 937-847-2350. 

WANTED: LATE MODEL TEST EQUIP· 
MENT (Tektronix, HP, Fluke), and test equip
ment service manuals. Pepper Systems: 214-
353-0257; 214-902-9511 FAX. 

WE TERN ELECTRIC audio equipment 
wanted 1927-1960's. Amplifiers, "receivers," 
speakers, x-overs , tubes, etc. 1-800-251-
5454. 

MISCELLANEOUS ELECTRONICS WANT· 
ED: Northern Telecom and AT&T boards, 
Picturetel video conferencing units. New to 5 
years. 760-632-9775. 

WANTED: ELECTRON tubes, ICs, semicon
ductors. Astral, PO Box 707NV, Linden, NJ 
07036. Call 1-800-666-8467. 

WANTED: BALANCING machines & vibra
tion analyzing equipment manufactured by 
the following: Spectral Dynamics, Hofmann, 
Bentley Nevada, Schenck, I RD 
Mechanalysis, Gishott. Contact Mike Park at 
E.T. Balancing , 12823 Athens Way, Los 
Angeles, CA 90061 . 310-538-9738, FAX: 
310-538-8273. 

TESTERS WANTED: Immediate offers made 
for Ult rasonic , Magnetic Particle, Eddy 
Current, X-Ray and Botescopes, 24hrs. 
Leave detailed message with make/model. 1-
800 ·530-3371. 

WANTED: JENNINGS type J-1004 or J-1005 
high voltage voltmeter. Equipment in all types 
of conrtition accepted. Youngson's, Inc. , 6701 
Me1rose Ave., Louisville, KY 40216, 502-448-
6226. 

WANTED: ELECTRICAL materials, Allen
Bradley, Agastat, Appleton, Crouse-hinds, 
T&B, Square D, Pyle National, Russel & Stoll, 
circuit breakers, fuses, connectors. Call 
Bainer Sales, 805-376-9044, FAX 805-376-
8207. 

SS WHITE AIR ABRASIVE wanted. Model 
K, H, or similar. Call or fax Jack, 513-777-
0800, 513-779-3931 (voice). 

HIGHEST PRICES paid for new and used 
tubes. I will pay $200+ for Western Electric 
205D (tennis ball shape) used. $150+ for 
Western Electric 274A/B (engraved base) 
used. $450+ for Western Electric 300A/B 
(engraved base) used. $100+ for 2A3 (single 
plate) used. Any questions please call Don 
Singerhouse 715-246-3899. 

WANT USED or surplus DC motor controls or 
adjustable frequency AC drives, 1/2 HP and 
up . DC motors fractional to 3 HP. C. 
Woodruff, 5507 55th Ave. So. , Seattle, WA 
98118. Voice/Fax 206-723-8487. 

Subscribe to NutS'"& VoltS! 
Call 1-800· 783.:.4624 

BBS & ONLINE SERVICES 

VISIT DON Lancaster's GURU'S LAIR web
site at http://www.tlnaja.com PICs, pseudo
science, Postscript, patents, Tinaja quests, 
flutterwumpers, book-on-demand , magic 
sinewaves, money machines, Navicubes, 
tramways, wavelets, and Webmastering . 
Online reprints, consultants net, forums, 
annotated hot links, surplus bargains, great 
heaping bunches more. 

EDUCATION 

START YOUR OWN TECHNICAL VEN· 
TUREI 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. 

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. 

I 

BUSINESS OPPORTUNITIES 

MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors , 
semiconductors, ICs. Electronic Material 
Industries, 818-769-1002, FAX: 818-769-
1084. 

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. 

• Dual analog/digital Learn all about 
• Rooster crows Photography 

s79_9s every hour. 

• Easy-to-build No 

Contains 25 tools 
An electronic technician tool kit designed 
for the educational field. Heavy-Outy 
deluxe Plano tool box comes with two 
cantilever trays having 18 component 
trays. Deep bottom storage area for 
bulky items. Quality array of tools meets 
most educational requirements. 

Hobbiest Tool Kit 
TK-1000 

All the tools you'll need to build 
these kits. 25 tools contained in 
a heavy-duty carrying case. 

s39.9s 

• Transparent Case 

·Belt Chp 

• High Resolution 

• Includes Headphones 

Telephone Kit 
Model AK-700 

Build this high-tech see
thru plastic telephone. 
Learn theory on how tele
phones work and then 
proudly show off your work 

No 
Soldering Soldering 
Required Requ ired 

ELECTRONIC KEYBOARD KIT 
AK-900 

• l :_: :_: :. : : _: .• : ' 

'UH 
• 37 mini-size keys 
• 8 tempo rhythms 
• 4 custom drums 

REMOTE CONTROL CAR KIT 
AK-870 

• 7 functions 
• Remote control included "~ . 

··/" ·~. 
·- ' ~?/\ 

• >-: · 1° ;~~i:;tr · a 
••• 

F0-30K 

s29.9s 

Fiber Optics Technology with 
Training Course $24. 95 

Learn the basics of fiber optics data 
communications while you build this 
exciting kit. Comes complete with all 
necessary components. 

AM Radio Kit and Training Course 
7 Transistors and 1 Diode $19, 95 

Talking Clock Kit Model AK-210 
Features: 
• LCD time display 
• One button instant time report 
• Hourly ti me announcements 
• 3 alarm sound choices 

rooster cr<YW, buzzer, cuckoo 
Requir .. two(~) "AA" blnefllt (nol lncbild) 

Robotic Arm 
Model OWl-007 

The Mov1! Robotic Arm is an 
educational kit lhal teaches the 
fundamentals of a basic robotic 
arm as well as your own motor 
skills 

with the transparent phone $ 
case. Complete with all 14 • 95 

$34.95 
s59,9s 

parts and manual. Neon ~========~------1~-..;;:=:;;;_ ____ ...:...;:~---L---~~:...--..I 
AK-300 Digital Roulette Kit Telephone Hold Button Telephone Bug Motion Detector Kit 

Model AK-510 
lamps flash when the 
phone rings. 

This Digital Roulette Kit is just 
like the real thing. With a push of 
a button, the LEDs spin round 
and round. Where they stop Is 
anybody's guess. It's unique 
design Includes •pop out" chips 
of different values. Enjoy hours 
of tun with this game of chance. 
Requires one (1) 9V battery. 

Write In 33 on Reader Service Card. 

Model K-18 Model K-35 
Size of a dime. yet transmits both Simple and fun 10 build . Compact, 
sides of a phone conversation to portable, and adds safety to your 
any FM radio .• No battery needed. home or office. Requires one (1) 9V 

battery. 

$7 95 '2 ·~-• ,· Jf/ tl~-,,,} 
:~;: (f:~'f· ' $14 95 ~:"~_.) . 
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This is a READER TO HEADER Column. All questions AND answers will be provided by Nuts & Volts readers and are intended to promot.e the exchange of ideas and provide 
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 suitable to 
the publisher. All answers are submitted by readers and NO GUARANTEES WHA TSCE\IER are made by the publisher. The implementation of any answer printed in this 
column may require varying degrees of t.echnical experience and should only be attempted by qualified individuals. Always use common sense and good judgement! 

QUESTIONS 
I would like to see a schematic and 

parts values for a de-modulation probe 
for use with an audio signal tracer. 
9971 C. Mills 

I want to add the current date and 
time to a video feed from a tiny surveil
lance camera, which I will then record 
on a VCR. I need a schematic, or at 
least what chip[s) to use to do this. 
9972 Chris Estabrook 

Glendale, CA 

I have a Texas lnstrump,; its Model 
3000 Travelmate laptop that has a 
broken LCD display. Is t:1is a color dis
play, and what key sequence is used to 
activate the external monitor connec
tor? 
9973 Bill Brinkerhoff 

Savannah, GA 

Does anyone have information on 
restoring the missing parts of the 800 
band in the Bearcat Tracker 7 scan
ner? I know that you can reprogram 
the EPROM. I would like to know if there 
is any other way that it can be done. I 
bought two BCT-7s from Grove 
Electronics. 
997 4 Raymond A. Moreno 

Somers, CT 

I need informat ion on hardware 
that would provide J1850 and SCI 
interface via an RS232 port. 
9975 Simo Meskouri 

Ann Arbor , Ml 

I need a proximity detector for 
backing up my vehicle like on new 
Expeditions. I need something without a 
separate receiver. How can I use an old 
Motorola three-watt bag phone as an 
intrusion monitor without using phone 
lines? Could it be locked on a little-used 
frequency and monitored by a scanner 
or another cell receiver on that fre
quency? 
9976 Grant Maxwell 

Nanaimo, BC, Canada 

I have a hardware/ software com
munications need. Currently, I have the 
computer modem connected to a sin
gle telephone line. However, when I am 
working on the computer doing 
Internet searches, the incoming per
sonal phone call gets a busy signal, but 
I have no indication that someone is try
ing to call me. 
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I wish I could install an interface 
[hardware or software) which would 
visually indicate that there is an incom
ing call in progress. This would allow 
me to interrupt my work at a good stop
ping point and switch over to the voice 
telephone to answer the call. 

I look forward to your help in rec
ommending a solution where I am limit
ed financially in using only a single tele
phone line for both computer (data) 
and voice calls. 
9977 John J. Janda 

Mayaguez, PR 

I'm trying to do a "freeze-frame" on 
NTSC composite video; capture one 
frame and continually play it back -
similar to the "pause" button on VCRs 
and the freeze button found on some 
VGA to NTSC scan converters. Can 
anyone suggest a circuit/ chip/ chipset 
to do just that? 
9978 via Internet 

I have two walkie talkies and a base 
unit on the 483.000 band. I was won
dering, is there any way I can connect 
my scanner to my base unit to listen to 
my local police department base chan
nel? I would like to have my scanner key 
up my base station when it receives a 
transmission. How would I go about 
doing this? Do I need some kind of VOX 
system? 
9979 Vincente Sanchez 

Los Angeles, CA 

I have a RELM VHF FM high band 
programmable transceiver model #LM 
V25488 t hat I would like to use on the 
two meter ham band. I need to know 
how to program the unit [front panel 
keypad or PC) and if any re-tuning would 
be required. The factory service manu
al has been on back-order for approxi
mately four months now, and the RELM 
technician I spoke with would not 
answer my questions regarding pro
gramming of the unit. Any help would 
be appreciated. 
99710 8 . Pliler 

I need a circuit to provide a pulsat
ing voltage, 0 to peak around 50Hz, but 
it is not crit ical. The coil it will power will 
be about 1 DO ohms, again not critical. 
The supply voltage will be 12 VDC. I 
would prefer to use the 555 timer due 
to the cost for, if successful, I will be 
making a number of the devices. I don't 
know if the 555 can carry the current 
for prolonged periods of t ime. Again, 
the output does not have to be alter-

nating, only unidirectional pulsating DC. 
99711 Charles Forman 

San Diego, CA 

am looking for a way/ circuit to 
add to an DAC output, to increase the 
output specs. The circuit should pro
vide up to 300 mA from the 2 .5 mA of 
the DAC, while maintaining a constant 
3.5 volts. 
99712 K Hollis 

kman007@ab-io.com 

I am designing a game that 
requires multiple players to wirelessly 
signal a central unit whether their 'buzz 
in with the answer' button is pushed 
from as much as 50'-100'. 

I tried using commercial TV 
infrared controllers and receivers but, 
if two players buzz in nearly simultane
ously, the signals interfere and the 
receiver gets confused. Any sugges
tions? 
99713 Jeffrey J. Schwartz 

via Internet 

Does anyone know how to reset 
problem codes and the Service 
Required light for a '9 1 Jeep Cherokee 
onboard computer? Also, I would like to 
find information describing the serial 
protocol used by Chrysler, GM, and 
Ford so that I could build a interface 
between a laptop PC and the auto's 
computer box. With this protocol infor
mation I could write PC software to 
troubleshoot the auto's fuel system. 
99714 Winstan J. Hattala 

Vail, AZ. 

I have a harder time waking up in 
the winter than in the summer. Do you 
know of a product or kit that will, at a 
pre-determined time, slowly turn on a 
Halogen light? 

I want to use the Halogen light 
because of it's brightness and close 
resemblance to sunlight. I figure if t he 
circuit can handle a Halogen, it should 
be able to easily handle incandescent 
lighting. 
99715 Glen Devers 

via Internet 

ANSWERS 
ANSWER TO #7974-JULY 1997 

As a preface, the biggest problem 
in measuring signals in many circuits is 
the measurement technique. Small sig
nal levels and high frequencies can 
cause things to appear differently than 

ANSWER INFO 
• Include the question number that 
appears directly below the question you 
are responding to. 
• Payment of $25.00 will be paid within 
four weeks of publication if your answer 
is printed. 
• Only one answer per question wiU 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 objection. 
• In. the eveht that more than one per
son submits the same solution, the 
choice will be made at the discretion of 
the publisher. 
• Due to space limitations, we can not 
reprint the original questions with the 
answer. The question number and the 
issue it appeared in are printed above 
the answer. 
• Unanswered questions from a past 
issue may still be responded to. 

QUESTION INFO 
m BE CONSIDERED FOR PUBLICATION 

All questions should relate to one or more 
of the following: 
1] Circuit Design 3 ) Problem Solving 
2} Electronic Theory 4 } other Similar Topics 

INFORMATION/RESTRICTIONS 
• No questions will be accepted that offer 
equipment for sale or equipment wanted to 
buy. 
• Selected questions will be printed one 
time on a space available basis. 
• Questions may be subject to editing. 

HELPFUL HINTS 
• Be brief but include all pertinent informa· 
tion. If no one knows what you're asking, 
you won't get any response (and we proba· 
bly won't print it either] 
•Writ.a legibly (or type). It we can't read it , 
we'll throw it away. 
• Include your Name. Address and Phone 
Number. Only your name win be published 
with the question. but we may need to 
contact you. 

they really are. 
Part 1 : regarding the voltage drop 

seen across five, 600 mH inductors in 
series and connected to a 555 
[squarewave) runn ing at 470 KHz. 
Ideally, the drop across each inductor is 
the same. What's changing is more 
likely a result of the measurement tech
nique. 

Since reader Moran hasn't said 
exactly how he's making these mea
surements, let's assume his scope is 
grounded to the 555 common, and 
he's measuring the voltages at each 



connection between a pair of inductors 
and comparing the difference between 
each reading. With this measurement 
technique, the voltages will steadily 
decline. 

Consider that a typical scope has 
an input impedanc.e of 1 megohm. 
Calculate the reactance of the 600 mH 
inductor at 470 KHz and you'll find that 
it's 1.77 megohms. 

So, if you draw the circuit being 
measured, you have a string of five 
1.77 megohm reactances to ground. 
With each measurement, you're paral
leling the reactances below the test 
point with the 1 megohm scope imped
ance. 

What you actually have is a voltage 
divider. The upper leg being the number 
of inductors above the measurement 
point, the lower leg being the rest of the 
inductors, paralleled by the scope's 1 
megohm. 

Each node between inductors will 
have a different division ratio. The clos
er to ground, the higher the loss. The 
harmonics likely result from capacitive 
coupling between the inductors. 

The other condition present, equal 
capacitors and a switching diode, con
tains similar problems with measure
ment. Here, however, remember that 
470 KHz is really RF. 

Besides capacitance, the leads 
and components also have inductance 
associated with them. And inductors 
and capacitors together will have reso
nances. 

The situation posed is interesting, 
but of questionable value other than to 
point out that measurement technique 
and a reasonable understanding of the 
circuit being measured is important. 
Seeing something on a scope doesn't 
always prove something's really there. 

Richard Nelson 
Newport News, VA 

rickn2432@aol.com 

ANSWER TO #89711 • AUGUST 1997 
The DB 15 female port is for an 

external transceiver to an ethemet net
work. You can use your NCR PC as a 
Unix [or some other OS) and your ter
minal to create a host/terminal envi
ronment. But, I would recommend you 
get a cheap PC and make a small eth
ernet network. You should be able to 
get a small 386 for under $1 OD.OD 
and it will be more functional than a 
VT220. 

Don Burkey 
via Internet 

ANSWER TO #8971 ·AUGUST 1997 
Do not, under any circumstance, 

splice a video tape. The fact that the 
tape is stretched against a 3600 RPM 
cylinder head assembly will eventually 
unsplice any fix. 

The glue or adhesive that will be 
released and possibly attached to the 
cylinder will result in required cleaning 
will negate any gain for the splice. 

The best one can do is choose the 
reel with the most remaining, and sal
vage that by throwing away the shorter 

piece and fastening the end of the 
longer to the spool just emptied. 

If the video is so important on the 
broken tape, then one could make two 
cassettes of the two ends at the 
expense of pitching a worthless tape 
from another cassette. Use the two 
empty spools and make two with the 
two ends of broken tape. Dub the result 
ASAP onto a new tape. 

The only loss will be that video that 
won't scan as it is too close to the end 
near the spool. 

Travis Brackeen 
Fayetteville, GA 

ANSWER TO #8973 - AUGUST 1997 
A 16-bit ISA slot is also an eight-bit 

slot; the difference is a 16-bit slot has 
an extra extension for 16-bit cards to 
plug into for faster communications to 
the computer processor at twice the 
speed of an eight-bit slot. 

You can use all five slots as eight
bit slots. Just plug your card into the 
slot in the longer portion as this is the 
eight-bit portion. You can tell this by 
comparing it to the single eight-bit slot 
you mention the motherboard has. 

I suggest you check your local 
library or bookstore where you can 
obtain a book by Que called Upgrading 
and Repairing PCs. It's a very good 
source for learning about the internal 
function of computers and the compo
nents they use. 

Wesley K. Miller 
Camp Hill, PA 

ANSWER TO #89717 ·AUGUST 1997 
Reader Larry L. Williams in Union, 

MO, is asking about a serial port switch. 
I don't know his exact needs, but there 
are AUTOMATIC serial switches that 
might serve his purpose. 

In the latest All Electronics catalog, 
the following ad appears: 

Four-way automatic switch for 

computers and peripherals 
[serial R&232 connectors) 

Ora Electronics # PSB-41 S auto
matic switch allows two, three, or four 
computers to share one serial device 
without changing cables or pushing but
tons. Time-out between operations can 
be adjusted to fit software require
ments. Selectable auto form feed will 
automatically instruct a printer to 
advance to a new page after each print 
job is completed. Requires "straight
through" cables with DB-25 male ends. 

6 1/8" x 3 3/8" x 7/8" 
CAT# PSB-41S $8.00 each 

He can contact All Electronics at 
1-SOQ-826-5432. 

This might serve his purpose, and I 
just don't think one could be hacked 
together for less than the $8.00 [plus 
shipping)! 

John M. Hoyt 
Fayetteville, AR 

amicon@specent.com 

ANSWER TO #89718 • AUGUST 1997 
There should be a jumper block 

labeled CNH 1 just to the right of the 
SCSI terminating resistor near the 
lower left side. The Table looks like this:I 

J1-2 
Open 
Short 
Open 
Short 
Open 
Short 
Open 
Short 

J3-4 
Open 
Open 
Short 
Short 
Open 
Open 
Short 
Short 

J5-6 
Open 
Open 
Open 
Open 
Short 
Short 
Short 
Short 

SCSI ID 
0 
1 
2 
3 
4 
5 
6 
7 

Fujitsu is available at 1-800-626-
4684, 408-432-6333, fax is 408-
894-1709. 

Don Burkey 
via Internet 

ANSWER TO #8977 ·AUGUST 1997 
There are two simple ways to mea

sure temperature with a PC. The first is 

the traditional analog method. 
·The sensor could be a National 

LM335. This provides a fixed output 
voltage change per degree. 

The analog output voltage is con
verted with an analog-to-digital convert-
er. 

A company called Electronic 
Energy Control (1-800-842-7714) 
makes eight-bit and 10-bit A/D con
verters with RS-232 serial output [easy 
to connect to the serial port of your PC] 
for $1 OD.OD and $125.00, respective
ly. 

The 1 0-bit resolution gives you 
1 024 steps of temperature, while 
eight-bits only gives you 256 steps. 
These A/0 boards accept up to eight 
analog inputs. Or you could make your 
own. 

The other method is all digital. 
Dallas Semiconductor makes the 

DS1621 [http:/ /www.dalsemi.com/ 
DocControljPDFs/ 1621.pdf] direct 
digital temperature sensor. It could be 
interfaced to a PC parallel port with a 
few parts and a little software support. 
The DS1621 would require four wires 
between the sensor and the computer, 
though. 

Tim Godfrey 
tgodfrey@unicom.net 

ANSWER TO #8976 ·AUGUST 1997 
There are quite a few things to con

sider when designing a switch mode 
transformer and selecting a core. 
Frequency of operation, power, switch
er topology, and core operating tem
perature [not ambient temperature) 
are probably the most important. 

Cores are frequency sensitive, and 
looking at the curve of Q versus fre
quency will show that quite dramatical
ly. Each material has a maximum fre
quency, beyond which permeability 
drops rapidly. Selection of frequency 
will determine the type of rectifier 

Continued on page 109 

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

• 

QUALITY SERVICE 
QUALITY PRODUCTS 

• • 
9am-Spm M-S · Same Day Shipping 

1 FULL YEAR GUARANTEE 

CALL TODAY! NOIVSALES 
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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 
Ton: Bit: 
Tocom T-8 ........................ $8.00 
Zenith T-10,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• E-Mail: WSE405@AOLCOM 

Write In 151 on Reader Service Card. 

WE PURCHASE SURPLUS LASERS. LASER 
RELATED EQUIPMENT AND OPTICAL EQUIPMENT 

We also sell LASER'• for researchers, Industrial a ppllcatlo ns, 
educational purposes, entertainment and hobbyists. 

e-mall mkenny1989@aol.com 
FAX (909) 278-4887 

1269 W. Pomona, Corona, Califomla 91720 CALL FOR flff t:ATALOI! 

(909) 278-0563 
See our catalog on the internet! 

http ://www. mwl<i nd ustries. com 
Write In 112 on Reader Service Card. 

I BUSINESS OPPORTUNITIES cont. 

MILLIONS IN scrap gold are about to hit the 
market in the form .of old computer junk. I'm 
making a bundle recycling this material and 
you can join me. Call 24-hour message: 603-
645-4776. 

THE CASE AGAINST PATENTS. 
Thoroughly tested and proven alternatives 
that work in the real world, $28.50. SVNER
GETICS PRESS, Box 809-N, Thatcher, AZ. 
85552. 520-428-4073. Visa/MC. 

HOME AUTOMATION DEALERS WANTED. 
Free information. Call 1-800-838-4051 or fax 
name, address, and telephone to 402-729-
3863. 

ELECTRONICS BUSINESSES, home 
based part/full time. Comprehensive guide
book 250+ pages. Insider information $19.95. 
24 hr. recording/faxback: 1-800-326-4560 
x151 . 

REPAIRS/SERVICES 

CATV REPAIR, most models, great prices, 
warranty included. Please call 573-363-0402. 

20,000 + TECHNICAL REPAIRS for TVs, 
VCRs, PROJECTION TVs, CAMCORDERs, 
AUDIO on disk . COMPONENT/BOARD 
LEVEL REPAIRS. Installs on your hard drive. 
Easy look-up by model/chassis number. ADD 
your own tech repairs. PRINT out repairs. 
FREE DEMO. HIGHER INTELLIGENCE 
SOFTWAR E, 60 FARMINGTON LANE, 
MELVILLE, NV 11747.1-800-215-5081 . 

(E)EPROM PROGRAMMING done quickly 
and economically. One day turn 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. 

ENGINEERING CONSUL TING . Product 
development from conceptual to manufactur
ing stages. Digital, analog, and RF expertise. 
Microcontroller designs for HC05xx, HC1 1 xx, 
PIC16C5x. Software design for IBM PC. 
ASIC design using XILINX. In-house 
schematic capture and PWB. Steve Hicks, 
DiaSystems Electronics, 7508 E. Granada 
Rd .. Scottsdale, AZ 85257. 602-970-31 62. E
Mail : diasys.@cyberhighway.net website: 
www.cyberhighway.net/-diasys 

"The Most Advanced Motorola Programmer & More!" S(J)l)ll~ll Si.\1 ... 1~ 
"Most Prices Cut by up to 50%" 

The MAGIC-BOX™ is a small and powerful Universal 
Cell-Phone Programmer. It only requires the 
phone and a lead (supplied) to program the 
phone using the phone'sown keypad. + 
With the MAGIC-BOXTM attached the 1" 
ESN is simply entered on the phone's t 
keypad and then after a few seconds the ~ 
phone is programmed! It is supplied to do 
the certain Motorola models as standard, but can 
be upgraded (before and after purchase) to become a Ii 
complete Multi- Programming tool for almost all phones ·er" 
in use today. 
"Thi& is the only Cell-Phone Programmer you'll ever need!" 
The MAGIC-BOX™ Programs & Repairs (OOOOFFFF faults) on all 
MOTOROLA models up to the later 9647 versions, including EEl, 2, 3 
and StarTAC. 

Call Us Now on ... 01144-188-333-0060 

MAGIC-BOX™ OPTIONS. All are supplied with 550 
(Flip) leads. StarTAC models are supplied with 

550(Flip). Elite and StarTAC leads. 
EE3. only $449 

EEl, 2, 3 and StarTAC. only $699 
9630 I 9647 Upgrades. only $499 

W'" / Other Cellular Products 
.. // Ericsson Clip. only $119 

ci.l>< NEC Clip. only $149 
New ESN Readers. only $1699 

New StarTAC CopyCat & Cables. only $649 

FREE Cellular Manual with ALL orders over $400" 

Email: MFMCOM123@aol.com 
M • F'. M. C 0 MM UN I CAT I 0 NS. 57 Addison Road, Caterham. CR3-5LU. UK. 

"For Info rmation Purposes Only" Please note: When Purchasing the ESN reader, proof of Cellular dealership will be required. 
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USER'S GUIDE TO AUDIO POWER 
AMPLIFIER ICs 

by Ray Marston 

a onth's opening installment of this five
~rt series explained audio power amplifier 
basics and showed how they are applied in 
many modern audio power amplifier ICs. 

--·--- This month's installment takes an in-depth 
look at nine popular current-production audio power 
amplifier ICs that have maximum output power rat
ings in the range 32S mW to S.5W, and shows how 
they can be used in practical applications. 

PRACTICAL ICs 

A large range of audio power amplifier ICs are 
readily available. Some of these ICs house a single 
(mono) amplifier, while others house a pair (a dual) 
of amplifiers. Figure 1 lists the basic characteristics 
of nine popular audio power amplifier ICs with 
maximum output power ratings in the approximate 

Device Amplifier MlllCimum SUpply Distortion, 
number type output power YDl!ag• Into 8RO range 

LM386 Mono 325mW 4to15V 0.2%, Vs = 8V, 
into8RO Po=125mW 

that is housed in an eight-pin DIL package and uses 
power supplies in the 4V to 1SV range. It consumes 
about 4 mA of quiescent current and is ideal for use 
in battery-powered applications. 

The IC's voltage gain is variable from x20 to 
x200 via external connections, its output automati
cally centers on a quiescent half-supply voltage 
value, and it can feed several hundred milliwatts into 
an BRO load when operated from a 12V supply. Its dif
ferential input terminals are both ground-referenced, 
and have typical input impedances of SOK. 

Figure 2 shows the LM386's internal circuit. 
Here, Ql to Q6 form a differential amplifier in which 
both inputs are tied to ground via SOK resistors (R 1 
and R2) and the output (from Q3) is direct-coupled 
to the input of common emitter amplifier Q7. 

The Q7 collector signal is direct-coupled to the 
IC's output terminal via class-AB unity-gain power 

Z,N A., Bandwidth 

50k 26d8 300kHz 

Quiescent 
cu mint 

4mA 

Bypass 

7 

LM831 Dual 220mWper 1.8 to 6V 025%, Vs = 3V, 25k "6d8 20Hz-20kHz 6mA 
channel, Into '4RO 

TDA7052 Mono 1.2W 3to 15V 
lnto8RO 

LM388 Mono 1.5W 4to12V 
Into 8RO 

TDA2822 Dual 1.0Wper 1.8to15V 
clllnnel, Into 8RO 

TBA820M Mono 2.0W 3to 18V 
ln1o 8RO 

LM18n Protected- 2.0Wper 8to28V 
output Dual channel, into 8RO 

LM380 Protected- 3.0W 8 to '1Zll 
output Mono into '4RO 

LM384 Protected- 5.SW 12 to 28V 
output Mono into 8RO 

Po•SOmW 

o.2%, vs • ev, 100k 
Po• 1oomw 

0.1%, Vs= 12V, 50k 
Po•0.5W 

0.3%, Vs • 9V, 100k 
Po=O.SW 

0.4%, Vs • llV, 5MO 
Po=O.SW 

0.04%, Vs = 20V, 4MO 
Po : 2Wchannel 

02%, Vs• 18V, 150k 
Po•2W 

0.25%, Vs .. 'JZll, 150k 
Po•4W 

40dB 20Hz-20kHz 

28d8 300kHz 

40dB 120kHz 

34d8 20Hz-20kHz 

34dB 85kHz 

34d8 100kHz 

34d8 450kHz 

4mA 

18mA 

8mA 

4mA 

25mA 

7mA 

8.SmA 

-In 
2 

R1 
50k 

Ray Harston looks at nine popula,. 
audio powe,. amplHJe,. ICs w"ll maxi-

, mum output.power ratlltpe;l,p tlle range 
· J2S mW to S~f',JI In this seeol,ld part ol 
, this tlve-panz'f,erles .. 

the emitters of Ql and Q3 (=RS+ R6) . Thus, the IC 
can be used as a minimum parts amplifier with an 
overall voltage gain of x20 (= 2 x 1SK/1.SK) by using 
the simple connections shown in Figure 3, where the 
load is AC-coupled to the IC output via C2, and the 
input signal is fed to the non-inverting terminal via 
RVL 

Note that Cl is used to RF-decouple the +VE sup
ply pin (pin 6), and Rl-C3 is an optional Zobel net
work that ensures HF (high frequency) stability when 
feeding an inductive speaker load. 

R3 
15k 

R4 Gain Gain 
15k 8 1 R7 

15k 
t-IVV'_.../'./l~,__~'""'-N'--~~'--~~~-+---::5 ouT 

RS 
150R 

Top view 

Figure 1. Basic details of the nine ICs described in this chapter. 
Figure 2. Internal circuit and pin connections of the LM386 

low-voltage audio power amplifier. 

C1 V+ (4 to 12V) 
100n 

C2 
Vin 

5 ·~ 

JZr~ 
Vin 

C1 V+ (4 to 12V) 
1oon 

=aker 

V+ (4to 12V) 

Vin 

Speaker 
BRO 

Figure 3. Minimum-parts LM386 
amplifier with AV= 20. 

Figure 4. LM386 amplifier with AV = 200. 

Figure 4 shows the 
above circuit modi
fied to give an over
all voltage gain of 
x200 by using C4 
(between pins 1 and 
8) to effectively 
short-circuit the 
internal 1 K3S resis
tor of the IC. 
Alternatively, Figure 
S shows how the 
gain can be set at 
xSO by wiring a 1 K2 range 325 mW to S.SW; note that the 

LM831, TDA2822, and LM 1877 are dual types, 
and that the LM1877, LM380, and 
LM384 have fully protected (short-circuit proof) output 
stages. The rest of this article is devoted to detailed 
descriptions of each of the above nine IC types. 

LM386 BASICS 

The LM386 is a very popular audio power ampli
fier IC (manufactured by National Semiconductor) 

Figure 5. LM386 amplifier with AV= 50. 

amplifier stage Q8-Q9-Q10 which, to minimize inter
nal volt-drops and maximize the available output 
power, is not provided with overload protection cir
cuitry. 

LM386 APPLICATIONS 

The LM386 is very easy to use. Its voltage gain 
equa)s double the pin 1 to pin S impedance value 
( 1 SK in Figure 2) divided by the impedance between 

resistor (R2) in series with C4. 
The voltage gain of the LM386 can also be var

ied by shunting the internal 1 SK pin S to pin 1 feed
back resistor. Figure 6 shows how to shunt this resis
tor with C4-R2, to give 6 dB of bass boost at 85 Hz, to 
compensate for the poor bass response of a cheap 
loudspeaker. 

Finally, Figure 7 shows how the LM386 amplifier 
can be modified for use as a built-in amplifier in an 
AM radio. Here, the detected AM signal is fed to the 
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Vin 

V+ (4to12V) 

Speaker 
BRO 

Figure 6. LM386 amplifier with 6 dB of 
bass-boost at 85 Hz. 
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OUTPUT PO\lllER SUPPLY RM 
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C2 
100n 
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V+ (4to 12V) 

C4 
101J 

+ 

Figure 7. AM-radio power amplifier. 

470p 

10k 

ov 

10k 

~aker 

LM.366 output stage and<used a 14-pin OIL 
package that enableclcitto feed lW into a 
4RO load when operating'from a 6V supply. 

One other member of the family, the 
LM3BB, which can feed I.SW into an BRO 
load when using a 12V supply, is still avail
able and is described in greater detail later 
in this article. 

LM831 CIRCUITS 

The LMB31 is a dual power-amplifier IC 
designed specifically for very low-voltage 
operation; it can use supplies in the l .BV to 

6V range. Its two independent ampli
fiers give good low-noise and low-dis
tortion performances, and generate 

4
RO minimal RF radiation, thus enabling 

lM the IC to be used in close proximity 
Out to an AM receiver. The IC is housed 

in a 16-pin OIL package, using the 
pin notations shown in Figure B. ov 

4RO 
Mi 
Out 

The two amplifiers of the LMB31 
can either be µsed independently to 
make a low-voltage stereo amplifier, 
or can be interconnected in the 
bridge mode to make a boosted-out
put mono amplifier. Figures 9 and 
10 show the circuit connections of 

Figure 8. Outline, basic circuit, and pin 
notations of the LM831 dual low-voltage 

audio power amplifier. 

Vol + 10001' these two options. 
When these circuits are powered 

from a 3V supply derived from two 
1.5V cells, each channel of the stereo 

amplifier can deliver 220 mW into 

BRO 

Figure 10. Bridge-connected LM831 amplifier. 

Figure 9. LM831 stereo amplifier. 

' 

RV1 
10k 

Volume 

Input 

C1 
100r1~ 

+6V 

+ C2 

;:;h22Dt1 

a 4RO speaker load (and gives a 
3 dB signal bandwidth of 50 Hz to 
20K Hz), and the bridge amplifier 
can deliver 440 mW into an 8RO 
load (and gives a 20 Hz to 20 KHz 
bandwidth). 

SPKR When constructing these two 
(8RO) circuits note that, in the interest 

of adequate circuit stability, the 
PCB must be laid out with large 
earth planes, anj:I the pin 9 
decoupling capacitor must be as 
close to the IC as possible and 
must have a minimum value of 
47 µF; the two 330N decoupling 

Figure 12. Super-simple TOA 7052 application 
capacitors must also be as close 
as possible to the IC. 

circuit as 1.2W amplifier. 

V+ 

Input 

Signal GNO 

NC 

NC 

TDA7052 
GNO (substrate) 

Top view 

Bypass 1 V+ 

OUT 

GND{ LM3B8 }~D 
9 Bootstrap 

' Figure 11. Outline, pin notations and simplified circuit of the 
TOA 7052 bridged-output 1.2W audio power amplifier IC. 

-Input 

Top view 

non-inverting input of the IC via volume control RVl, 
and is RF-decoupled via Rl-C3; any residual RF sig
nals are blocked from the load via a ferrite bead. C4 
sets the !C's voltage gain at x200. 

Note that this circuit is provided with additional 
power-supply ripple rejection by wiring C5 between 
pin 7 and ground; this ripple-rejection capacitor can 
also be used with the Figure 3 to 6 circuits if required. 

Next month,s Installment ot this series 
looks at eight popular audio power 
amplHler ICs with maximum power 
ratings In the range 6W to 12W. 
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Before leav
ing the LM3B6, 
note that this IC 
is a member of a 

Figure 13. Outline and pin 
notations of the LM388 1.5W 

audio power amplifier IC. 

long- established family of audio power amplifier ICs 
designed around the basic Figure 2 chip circuit, and 
that two of these !Cs - the LM3B9 and the LM390 -
have recently been withdrawn from production 
through lack of demand. 

The LM389 contained an array of three indepen
dently accessible wide-band NPN transistors on the 
same substrate as the basic amplifier, and used an 
18-pin OIL package. The LM390 had a modified 

TOA 7052 CIRCUITS 

The TOA 7052 is intended for use in battery-pow
ered equipment and is designed to drive a single 
loudspeaker in the highly-efficient bridge mode, gen
erating up to l .2W in an 8RO speaker when using a 
6V power supply. The IC, which uses an eight-pin OIL 
package, is a dedicated fixed-gain (40 dB) unit with a 
protected output and does not require the use of an 
external heatsink. Figure 11 shows the outline, pin 
notations, and simplified circuit of the TOA 7052 IC, 
and Figure 12 shows the !C's basic application circuit 
as a l .2W amplifier. 

LM388 CIRCUITS 

The LM3BB is a slightly modified version of the 
LM3B6 and uses a 14-pin OIL package with internal 
heatsink (see Figure 13) and can feed 1.5W into an 
BRO speaker when powered from a 12V supply. The 
most significant internal difference between this IC 
and the LM3B6 relates to Q7 (see Figure 2), which 
uses an internal constant-current collector load in the 
LM386, but which uses an external load in the 
LM3BB. This external load feature greatly increases 
the versatility of the IC. 

Figure 14 shows one way of using the LM388. Rl 
and R2 are wired in series between the positive supply 



Vin 

~ker 

Figure 14. LM388 with a gain of x20 and 
load returned to ground. 

V+ (4to12V) 
~ker 

+ C2 
220µ 

Vin 

Vin RV1 
10k 

C3 
r•7n 
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~aker 

Figure 15. LM388 with a gain of x200 and 
load returned to ground. 

+12V 

,J,100n 

+ + 
2211 221.1 

47n 

SPKR 

Balance 

c:an b~ powered from a 3V supply and used to drive 
headphones at 20 mW per 32-ohm channel, or from 
a -gy supply-and used to drive 8RO speakers ·at 1 W 
per channel. 

The TDA2822 is housed in an eight-pin DIL 
package (see Figure 18), and uses the minimum of 
external components. Figure 19 shows how it can be 
used as a stereo speaker or headphone amplifier cir
cuit that is power~d from a 6V supply. 

TBA820M CIRCUITS 

The manufacturers describe this device as a 
low-power amplifier that is capable of generating a 
few hundred milliwatts in a 4RO to 16R speaker load, 
although it can, in fact, generate as much as 2W in an 
8RO load. The IC uses an eight-pin DIL package, can 
operate from supplies as low as 3V, and features low 
quiescent current, good ripple rejection, and low 
cross-over distortion. 

Figure 20 shows the outline and pin notations of 
the TBA820M IC, plus a practical application circuit 
for the device. Here, R2 determines the voltage gain 
of the IC, and R3-C6 form a Zobel network across the 
loud-speaker. This circuit can use a maximum supply 
voltage of 16V with a 16R speaker, 12V with an 8RO 
speaker, or 9V with a 4RO speaker. 

LM1877 CIRCUITS 
Figure 16. LM388 with a gain of 

x20 and load returned to +VE 
supply. Figure 17. LM388 bridge amplifier delivering 4W to 

an BRO load. 

The LM 1877 is a protected-output dual ampli
fier that can feed up to 2W into each output channel 
when using a pair of 8RO speakers. Figure 21 shows 
the outline and pin notations of the IC, which uses a 

Output 1 -In (1) 

V+ +In (1) 
TOA2S22 

Output2 +In (2) 

-In (2) 

Top view 

Figure 18. Outline and pin 
notations of the TDA2822 

dual amplifier IC. 

line and pin 9 of the IC, to pro
vide collector current to the 
internal Q7, and the R1-R2 junc
tion is bootstrapped from the 
IC's output via C2, to raise the 
AC-impedance of R2 (and thus 
the voltage gain of Q7) to a 

+6V 

>-<>--3-: .... '.'" J?i=~ ~~:v 
100µ 

ov 
Figure 19. TDA2822 stereo amplifier circuit. 

OUT1 

LM1S77 

OUT2 

14-pin DIL package; 
note that - in use -
GND pins 3 to 5 and 10 
to 12 are meant to be 
soldered to a large 
ground plane on the cir
cuit's PCB, which is 
used as a heatsink. 

Figure 22 shows the 
LM1877's basic applica
tion circuit, as a stereo 

Input 1 

Feedback 1 7 Feedback 2 amplifier driving 8RO 

Top view 

Figure 21. Outline and pin 
notations of the LM1877 dual 

2W amplifier IC. 

speakers and powered 
from a single-ended sup
ply. The voltage gain of 
each amplifier is set at 
x200 by its 100K/510R 
negative feedback resis-
tance network, and each 

valut far greater than its .---------V-+-(see--te->cl)------------------, .------
5
-
10
-R-----

1
-
00
-k--------------. 

DC value. The LM388's 
overall voltage gain is 
determined in the same 
way as in the LM386, and Vin 
equals x20 in Figure 14. 
Figure 15 shows how the 
gain can be increased to 
x200, by wmng C5 
between pins 2 and 6. 

Figure 16 shows 

RV1 

100k 
Volume 

+ C2 
;:t;,tOOn 

C7 
100n 

+ 

SPKR 
(see 
text) 

Comp Gs Rejeetion 
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Input 820M V+ 
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+ 10p,J; 

100n 
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50p 1MO 

nni·I-'-·---.... 
tMO 

9 
Input 2 ..--j----t 

2 

LM1877 

13 

500µ 
+ 

2R7 
SRO 

ov another way of using the 
LM388. Here, DC current is 
fed to pin 9 via the speaker 
and Rl, and the low end of 
the speaker is AC-driven by 

Figure 20. TBA820M low-power audio amplifier circuit. 100n 

the amplifier's output, thus bootstrapping Rl and giv
ing it a high AC impedance value. This circuit thus 
gives a performance similar to that of Figure 14, but 
does so with a saving of two components. 

Finally, Figure 17 shows how to connect a pair of 
LM388 ICs in the bridge configuration, to provide 4W 
of drive to a direct-coupled 8RO speaker load when 
using a 12V power supply. Pre-set pot RV2 is used 
here to set the quiescent output of the two ICs at 
identical values, to minimize the circuit's quiescent 
current consumption. 

Before leaving the LM388, note that this 
IC has a fairly poor supply line ripple rejec
tion performance, and if any problems are 
met in this respect they can be overcome by 
wiring a 10 µF (or larger) capacitor between 
pin 1 and ground. 

TDA2822 CIRCUITS 

The TDA2822 is a versatile dual amplifier that 
can use any DC supply in the 1.8V to 15V range; it 

100k 

Figure 22. LM1877 stereo amplifier using a 
single-ended power supply. 

amplifier's input signal is applied to its non-inverting 
terminal, which is wired to the IC's decoupled pin 1 
bias terminal via a IMO isolating resistor. 

Other points to note are that the amplifier out-

Nu ts & Volts Magazine/September 1997 95 



2k0 100k 

+ 
1~ 4p7;J; 

2 

V- SRO 

13 

8RO 

100k 

Figure 23. L.M1877 stereo amplifier using a split 
(dual) power supply. 
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V+ (8V to 22V} 

V+ • 18V, IC1 "' LM380, P ~ • 2W 
V+ = 22:11, IC1 • LM31M, P 8111 • SW 

Speaker 
8RO 

Figure 25. 2W or 5W amplifier with simple 
volume control and ripple rejection. 
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+Input 

~{ L.M380 
or 

LM384 

-Input NC 

GND 

Top view 

Figure 24. Outline and pin 
notations common to the 

L.M380 2W and L.M384 5W 
audio power amplifier ICs. 

C1 
100n 

~ 

V+ (8V to 22V) 

V+ • 18V, IC1 • LM380, P0111 • 2W _ 

V+ • 22:11, IC1 • LM384, P 8111 • SW 

Speaker 
8RO 

Figure 27. 2W or 5W phono amp with common mode 
volume and tone controls. 

power amplifier !Cs. It can work with any sup
ply voltage in the range BV to 22V, and can 

deliver 2W into an BRO load when operated with an 
18V supply (but needs a good external heatsink to 
cope with this power level). Its differential input ter
minals are both ground referenced, and the output 
automatically sets at a quiescent value of half-supply 
volts. Its voltage gain is fixed at x50 (= 34 dB), the 

RV1 
2M2 (log) 
Volume 

Ceranic 
or crystal 
pick up 

ov 

C1 
100n 

~ 

V+ (8V to 22V) 

V+ • 18V, IC1 • LM380, P 8111 • 2W 

V+ • 22V, IC1 • LM384, Pout= SW 

Speaker 
8RO 

C4 220p R1 1 MS 

Figure 26. 2W or 5W phono amplifier with RIAA 
equalization. 

output is short-circuit proof, and the IC 
is provided with internal thermal limit
ing. 

The LM384 is simply an up-rated 
version of the LM3BO, capable of 
operating at supply values up to 26V 
and of delivering 5.5W into an exter
nal load. Both types of IC are housed 
in 14-pin DIL packages, in which pins 
3 to 5 and 10 to 12 are intended to be 
thermally coupled to an external 
heatsink. 

To conclude this month's part of 
this series, Figures 25 to 2B show 
some practical applications of these 
two audio power amplifier !Cs. Figure 
25 shows how to use either IC as a puts are AC coupled to the BRO speakers via 500 µF 

electrolytics and are fitted with 2R7-1 OOn Zobel net
works, and that pins 3 to 5 and 10 to 12 of the IC 
must be wired to the PCB's ground plane, which is 
used as a heatsink. 

V+ • 18V, IC1 - IC2 • LM380, Pout = 2W 
V+ = 22V, IC1 - IC2 = LM31M, Pout = SW 

V+(8V to 22\1) 

basic x50 amplifier with enhanced 
(via C2) ripple rejection and a simple 
form of volume control (via RVl). 

Alternatively, Figure 26 shows how 
Figure 23 shows the above circuit modified for 

operation from a split (dual) power supply, and with 
its voltage gain set at x50 by the 1 OOK/2KO resis
tance ratios and with its input signal levels made vari
able via stereo volume control pot RVl. Note that 
each amplifier's output is direct coupled to its BRO 
speaker, that the IC's pin 1 bias terminal is connect
ed directly to the power supply OV (common) line, 
and that pins 3 to 5 and 10 to 12 of the IC must be 
wired to the PCB's negative supply rail (which must 
be of substantial size), which is used as a heatsink. 

LM380/LM384 CIRCUITS 

RV1 
2M2 (log) 
Volume 

C1 
100n 

£ 
2 

8 

R1 C4 
2R7 47n 

C2 
1oon 

~ 

to use either IC as a phono amplifier 
with RIAA equalization (via R1-C4), 
and Figure 27 shows how to moCl.ify 
the circuit for use with so-called com
mon mode volume and tone con
trols. 

Finally, Figure 28 shows how to use 
a pair of these ICs in the bridge 
mode, to give a maximum output of 
either 4W or lOW. 

A further selection of applications 
of audio power amplifier ICs (includ
ing dual types) , with maximum 
power ratings in the approximate 

The LM3BO (see last month's Figure 17 and this 
month's Figure 24) is probably the best known of all 

Figure 28. 4W or lOW bridge-configured amplifier. range 6W to 68W, is given in the next 
two parts of this series. NV 
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794-8000. 
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HS-961 TRICOLOR 
LCD MODULE 

Shoreline Electronics introduces 
the Tricolor Smart LCD Module, 

HS-961. 
The HS-961 is a complete tricol

or display system and incorporates 
all of the necessary components 
required to display graphics and 
text. 

Display ideas can be created on 
a PC and transferred to the HS-961 
via the PC COM port. The HS-961 
removes all of the tedious work and 
time required to use a LCD display. 
The Flash memory used in the HS-
961 will save the display program 
indefinitely or can be reprogrammed 
for product upgrades or design 
changes. Graphics, text, and anima
tion can be displayed simultaneous
ly. 

For more information, contact: 

SHORELINE ELECTRONICS 
20988 WALSH AVE., DEPT. NV 

SANTA CLARA, CA 95050 
408-987-n33 

E-MAIL: ShoreElec@aol.com 

PHONE LINE SIMULATOR 

Phone line simulators act like a 
phone company central office. 

They can give you flexibility and 
lower your costs when you are 
demonstrating or testing any type 
phone product. Fax, modem, voice, 
or video conferencing recognize 
simulators as real phone lines, mak
ing them ideal for trade shows, cus
tomer sites, or the lab. 

The ILS-1000 from Teltone® 
gives you two ISDN basic rate inter
face lines for one end-to-end simu- , 
lation. Configuration software is 

unique features of your products in 
trade shows, sales training, to cus
tomers, or for test and development 
in your lab. 

For more information, contact: 

JENSON TOOLS 
7815 S. 46TH ST., DEPT. NV 

PHOENIX, AZ 85044 
602-968-6231 FAX: 602-438-1690 

1-800-426-1194 
http://www.jensentools.com 

PC TO CONTROLLER AREA 
NETWORK ADAPTER 

Embedded Micro Software 
announces the CANPORT, PC 

Parallel Port to Controller Area 
Network (CAN) adapter. 

The CANPORT is used to con
nect a PC to a CAN. Included in the 
package are dynamic link libraries 
(DLLs) for Windows, DOS libraries, 
and a stand-alone application for 
sending and receiving messages. 
Custom application software is also 
available. 

Single quantity price is $109.00. 
For more information, contact: 

EM IC ROS 
EMBEDDED MICRO SOFTWARE 

25759 RIDGEWOOD DR. 
DEPARTMENT NV 

FARMINGTON HILLS, Ml 48336 
248-4n-6639 

E-MAIL: info@emicros.com 
http://www.emicros.com 

RS422/485 SERIAL PORT 

included, making the unit extremely slip the new #485PCC PCMCIA 
flexible. Use it to demonstrate the card from B&B Electronics into 
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your laptop and gain an RS422/485 
serial port. This single card can be 
configured for either RS422 or 
RS485 and high-speed or normal 
communications. 

The Type II (5 mm) PCMCIA 
card features automatic send data 
control which handles RS485 driver 
enable and disable functions trans
parently, allowing easy use with Win 
95 and software without RTS sup
port. This is ideal for field service 
reps who work on numerous differ
ent configurations. 

Users can also set the 485PCC 
to 4X clock mode which allows baud 
rates up to 460.8 KBaud. A high
speed 16550 UART allows high
speed communications with reduced 
CPU overhead. 

The 485PCC pinouts match the 
SMPTE video standard for control
ling devices. A simple configuration 
program is shipped with the 
485PCC. Configuration options are 
stored in non-volatile memory. A 12-
inch cable has a 089 male connec
tor. 

No. 485PCC PCMCIA Serial 
Port Card is $159.95. 

For more information, contact: 

B&B ELECTRONICS 
MANUFACTURING CO. 

707 DAYTON RD., DEPT. NV 
OTTAWA, IL 61350 

815-433-5100 FAX: 815-434-7094 
http://www.bb-elec.com 

PC/104 AID BOARD 

Designed specifically for the 
analysis of fast transient signals 

such as ultrasonic transducer wave
forms, the FADC-50 is a unique, 
economical 50 MHz dual-channel 
sampling AID card in the PC/104 
form factor. Supporting both AC and 
DC coupled inputs with 32 Kbytes of 
onboard fast RAM for each channel, 

real-time high-speed data acquisi
tion is possible for applications 
where the capture of short high-fre
quency signals is required. 

Applications include ultrasonic 
inspection systems, wave acquisi
tion and processing, transient signal 
analysis, and optical and laser sig
nal analysis. 

A TTL trigger input can be used 
for synchronization with external 
events to acquire voltage spikes or 
flash signals, but internal triggering 
is also provided. An adapter is avail
able to make this board useable in 
ISA-bus computers too. 

Featuring the dual input eight-bit 
AD9059 A/D converter, FADC-50 
comes complete with DOS/Win3.1/ 
Win95 application software and 
source code for data acquisition and 
direct-to-screen display of captured 
waveforms. 

FADC-50 is available at 
$1,845.00 from stock. 

For more information, contact: 

THE SAELIG COMPANY 
1193 MOSELEY RD., DEPT. NV 

VICTOR, NY 14564 
716-425-3753 FAX: 716-425-3835 

saelig@aol.com 
http://www.memo.com/saelig 

F-2800 & F-2850 
FREQUENCY COUNTERS 

Elenco Electronics introduces two 
new handheld frequency coun

ters, Models F-2800 and F-2850. 
Both counters offer wide input 

ranges. The F-2800 displays fre
quencies from 1 MHz to 2.8 GHz 
and the F-2850 range is 1 O MHz to 
2.8 GHz. 

Each unit has a 250 MHz direct 
count range for high resolution. The 
F-2850 also reads period and has 
auto triggering. Both units have data 
hold and 16-segment signal strength 
bargraph. Many other features 
included. 

For more information, contact: 

ELENCO ELECTRONICS 
150 W. CARPENTER AVE. 

DEPARTMENT NV 
WHEELING, IL 60090 

847-541-3800 FAX: 847-520-0085 
E-MAIL: elenco@elenco.com 
WEB: http://www.elenco.com 

HIGH-ENERGY 
SURGE PROTECTORS 

Anew line of heavy duty surge 
protectors from B&B Electronics 

is designed to help protect data and 
communication lines against light
ning strikes, power surges, and 



other types of voltage disturbances. 
Up to five signal lines are protected. 

The new models offer three 
stages of protection: a gas dis
charge tube, a series resistor, and a 
transient voltage suppressor. The 
heavy metal case offers two termi
nal posts and two metal mounting 
brackets to provide a good solid 
ground connection, which is impor
tant for the units' proper operation. 

The units have been tested to 
meet IEC 1000-4-5 and IEEE 
C62.41 specifications. They also 
meet CE regulations. Standard con
nectors are five-position terminal 
blocks. An RS232 model with M/F 
DB-25 connectors is also available. 
Size is 4-1/2"L x 3-1/4"W x 1-3/4"H 
and weight is seven ounces. 

The new high-energy surge pro
tectors range from $74.95 to 
$124.95. 

For more information, contact: 

B&B ELECTRONICS 
MANUFACTURING CO. 

707 DAYTON RD., DEPT. NV 
OTTAWA, IL 61350 

815-433-5100 FAX: 815-434-7094 
http://www.bb-elec.com 

LOW-COST SIGNAL AMPS 

Temperatures, pH levels, and the 
output of full bridge sensors can 

be linked to a PC using these new 
sensor interfaces from B& B 
Electronics. The modules amplify 
and condition sensor signals and 
are normally used with B&B data 
acquisition modules which convert 
the signal to RS232 or RS485 so 
that it can be monitored and record
ed on a computer. 

Measure temperatures between 
-50°C and 200° with #TCDA thermo
couple interface and a data acquisi
tion module. Factory modification 
can change the temperature range. 
The #TCDA costs $99.95 and the 
data acquisition modules commonly 
used with it are $89.95-$109.95. 
Accessories include a 36" bead-tip 
thermocouple at $13.95 and a 12-
volt power supply for $14.95. 

The pH measurement unit can 
be plugged to a thermocouple inter
face to correct for the temperature 
dependence of pH readings and the 
combined signal sent to a single 
data acquisition module. This also 
uses only one com port on the PC. 
#PHDA pH Electrode Interface is 
$64.95 

The #FBDA modu le has 

adjustable gain settings to suit a 
wide variety of signals from full
bridge transducer sensors. The 
module also has the adjustable exci
tation voltage required by transduc
er sensors. This module is often 
used to monitor the voltages pro
duced by strain gauges, load cells, 
pressure sensors, and other full
bridge transducer sensors. #FBDA 
is $64.95. 

For more information, contact: 

B&B ELECTRONICS 
MANUFACTURING CO. 

707 DAYTON RD., DEPT. NV 
OTT AWA, IL 61350 

815-433-5100 FAX: 815-434-7094 
http://www.bb-elec.com 

HAWKEYE™ BORESCOPE 

G radiant Lens Corporation® intro
duces a borescope that enables 

magnified inspection within confined 
spaces. Precision optics provide 
crisp, bright, high-resolution images. 
A built-in high output krypton illumi
nator has variable focus. Avai lable 
in 7" or 12" length, .165" diameter 
rigid optical tube. Maximum magnifi
cation is 12.5X at 1 O mm with a 40° 
field of view. Operates on two AA 
batteries. 

For more information, contact: 

JENSEN TOOLS 
781 5 S. 46TH ST., DEPT. NV 

PHOENIX, AZ 85044 
1-800-426-1194 FAX: 602-438-1690 

http://www.jensentools.com 

INTERFACE ADAPTER 

The new #232V35 interface 
adapter from B&B Electronics 

allows you to connect a PC's RS232 
(V.24) serial port to the V.35 port on 
a mainframe computer. It utilizes a 
complete V.35 integrated circuit to 
provide full compliance with both the 
RS232 and V.35 communications 
standards. The RS232 connection is 
a DB-25 female connector and the 
V.35 interface is a male 34-pin con
nector compl y ing w ith ISO/IEC 
2593. 

The 232V35 is configured at the 

factory to connect a AS232 DTE 
device (synchronous terminal or 
server) to a device with a V .35 DCE 
interface (synchronous modem, 
CSU/DSU or multiplexer). The unit 
can easily be reconfigured by the 
installer to reverse the transmit and 
comm connections. The #232V35 is 
powered by 12 voe (a power sup
ply is optional). 

The #232V35 supports these 
signals: TD, RD, TC, RC, Ext TC, 
ATS, CTS, OTA, DSR, DCD. The 
maximum data rate is 64 Kbps and 
the unit is protocol independent (the 
synchronous protocol is provided by 
the interconnected devices). This 
cable-end adapter plugs into the PC 
serial port , requiring no internal 
board installation. A six-foot cable is 
included. 

No. 232V35 interface converter 
is $139.95. 

For more information, contact: 

B&B ELECTRONICS 
MANUFACTURING CO. 

707 DAYTON RD., DEPT. NV 
OTTAWA, IL 61350 

815-433-5100 FAX: 815-434-7094 
http://www.bb-elec.com 

PIC16C66/67 OTP MCUs 

Microchip Technology, Inc. intro
duces PIC16C66 and 

PIC16C67 OTP MCUs. These 
devices combine extensive commu
nications capability and industry
leading performance of 5.0 MIPS 
CPU with cost-effective OTP tech
nology to provide a new price/per
formance po int in the e ight-bi t 
microcontroller market. 

The EPROM-based PIC16C66/ 
67 features a Un iversa l Syn 
chronous/ Asynchronous Receiver 
Transmitter (USART) operating up 
to 5.0 million bits per second for 
high-speed communications capa
bility. With large 8K x 14 bits works 
of program memory and 368 bytes 
of data RAM, these devices are 
ideal for computationally intensive 
applications. 

The PIC 16C66/67 offer 200-
nsec microcycle times; 35 powerful 
single-cycle instructions, each 14 
bits wide; and small footprint 28-pin 
and 40-pin packages. Both devices 
provide an ideal embedded control 
solution for applications - such as 
air bag controllers, motor control, 
central office line cards, set top 
boxes, and network switches -
which require high-processing 
speed and extensive comm unica
ti ons with other processors or 
resources. 

For more information, contact: 

MICROCHIP TECHNOLOGY, INC. 
2355 W. CHANDLER BLVD. 

DEPARTMENT NV 
CHANDLER, AZ 85224-6199 

602-786-7668 FAX: 602-899-9210 
WEB: www.microchip.com 

MINI-ADAPTER TOOL SET 

Moody® now offers a compre
hensive selection of precision 

miniature tools recommended for 
use with the optional Utica® torque 
screwdriver or any other 1/4" drive 
hand/cordless driver applicat ion. 
Blades are hardened, black finished 
alloy steel. Set includes an insert bit 
adapter, a power drive bit adapter, 
and six categories of blades. 

For more information, contact: 

JENSEN TOOLS 
7815 S. 46TH ST., DEPT. NV 

PHOENIX, AZ 85044 
1-800-426-1194 FAX: 602-438-1690 

http://www.jensentools.com 

WORLD'S SMALLEST 
SERIAL EEPROM 

Microchip Technology, Inc. intro
duces the world's smallest seri

al EEPROM. The first member of 
the 24XXOO family, the 24COO, is a 
16-byte, 128-bit 12C™ serial EEP
ROM in a substantially smaller five
lead SOT-23 package (measuring 
0.1 1 O"L x 0.059"W x 0.035"H). 

The 24COO prov ides a 1 OX 
reduction in board area requirement 
over a traditional eight-lead PDIP 
package and a 3X reduction over a 

Continued on page 110 
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ATTENT . .10-N DEA,LE~R,S ~; 
. ·... : .. · . . ~ 

" \ . \ \ \ \ I / . . . . . ,. ·_ ,,, 

BUY DIRECT FROM / / 
THE WHOLESALER 

,/ I I I I . I · ... ' .. ·,, . ., 
. GET THE BEST ·PRlCES AND. SERVICE~-~: 
ALL UNfTS ARE fN STOCK FOR fMMEDfATE SHfP~iE~t· 

NOUAUISIONS 
QTY QTY QTY 

10 20 50 

NV-5600 (PIO) •... . $199 $185 $170 
NV-5700 ........ . $199 $185 $170 
NV-5800 ••a I I I I I .$199 $185 ' $170 
NV-5750 (JIB) ... . $275 $260 $245 

NEW 
CONVERTERS 

QTY 
10 

CENTIIRY CT-3000 •• • $65 
PANASONIC 145 .... . $79 

QTY 
20 

S&O 
$74 

QTY 
50 

$55 
$69 

ALL TYPES OF CABLE 
EQUIPMENT AVAILABLE. 

CALL FOR DETAILS. 

100 September 1997/Nuts & Volts Magazine Write in 191 on Reader Service Card. 

.--------------------...--------------------------------------.... ., ABC ELECTRONICS 315 7TH A VEN. MPLS. MN. 55401 
(612)332-2378 FAX (612)332-8481 E-MAILSURPl@VISI.COM 
WE BUY TEST EQUIPMENT AND COMPONENTS. 
SENCORE LC53 UC METER 
'!EK 7Al3 DIFFERENTIAL COMPARATOR 
TEK 7AI 7 ISO MHZ SINGLE TRACE AMPLIFIER 
TEK 7Ai8 75 MHZ DUAL TRACE AMPLIFIER . 
TEK 7Al9 600 MHZ SINGLE TRACE AMPLlFIER 
TEK 7A22 DIFFERENTIAL AMPLIFIER 
TEK 7A24 400 MHZ DUAL TRACE AMPLIFIER 
TEK 7A26 200 MHZ DUAL TRACE AMPLIFIER 
TEK 7B92A SOO MHZ DELA YING TIME BASE 
TEK 7013 DIGITAL MULTIMETER 
TEK ?Sil SAMPLING PLUG IN 
TEK 7Sl2 GENERAL PURPOSE SAMPLER 
TEK 453 SOMHZOSCILLOSCOPE 
TEK 485 3SO MHZ PORTABLE SCOPE 
GENRAD 1657 RLC BRIDGE 
TEK 7020 PROGRAMABLE DIGITZER 
TEK 465 100 MHZ OSCILLOSCOPE 
TEK465B IOOMHZOSCILLOSCOPE 
TEK 2335 100 MHZ OSCILLOSCOPE 
TEK 455 SO MHZ OSCILLOSCOPE 
HP 6428B 0-20V/0-45A POWERSUPPL Y 
BRADLEY 132 SCOPE CALIBRATER 
FANELL TSU70MK.2 0-35V· IOAOR0-70V-5A P.S. 
PHILLIPS PM33SOA 60 MHZ DIG.STORAGE SCOPE 
HP 8601A 110 MHZ SWEEP/SIGNAL GENERATOR 
HP 3575A GAIN-PHASE METER 
HP 8443A TRACKING GENJCOUNTER 

$3SO.OO 
SIS0.00 
SS0.00 
SS0.00 
$1SO.OO 
$200.00 
$200.00 
$75.00 
$125.00 
SS0.00 
$200.00 
$3SO.OO 
$200.00 
$600.00 
$750.00 
$500.00 
$400.00 
S4S0.00 
$1200.00 
$2SO.OO 
$400.00 
$100.00 
$700.00 
$1000.00 
$400.00 
$500.00 
$3SO.OO 

TEK 7Bl5 I GHZ DELAYING TIME BASE 
TEK 7BSOA ISO MHZ TIME BASE 
TEK 7B52 DUAL TIME BASE 
TEK 7B53 100 MHZ DUAL TIME BASE 
TEK 7B70 200 MHZ TIME BASE 
TEK 7B71 DELAYING TIME BASE 
TEK 7B80 400 MHZ DELAYED TIME BASE 
TEK 7B85 400 MHZ DELA YING TIME llASE 
TEK 7904 SOO MHZ MAIN FRAME 
TEK 577/177 CURVE TRACER 
TEK 475 200 MHZ OSCILLOSCOPE 
FI.uKE 95 SCOPE METER NO PRC>BliS 
FLUKE 97 SCOPE METER wml !•ROBES 
DRANETZ 626 DIS'IURBANCE ANAL Yl.ER 
PHILLIPS PM32% 400 MHZ OSCILLOSCOPE 
EMI SCR 75-300 7.5V 300A POWERSUPPLY 
HP 8558B SPECTRUM ANALYZER 
WA VETEK 175 WAVEFORM GENERATOR 
WAVETEK 157 PROO. WAVEFORM SYN'Jl{. 
RACAL DANA 1901 COUNTER 
RACAL DANA 9500 COUNTER 
KEITHLEY 261 PICOAMPERE SOURCE 
HP 5370A IOOMHZ COUNTER 
HP 3455A MULTIMETER 
HP 3456A MULTIMETER 
HP 8503S S PARAMETER TE51' SET 
TEK FGS04 .W MHZ FUNCTION GENERATOR 

$250.00 
$75.00 
$75.00 
$75.00 
$75.00 
S75.00 
$100.00 
$125.00 

$2SO.OO 
SIS00.00 
$500.00 
$600.00 
$1000.00 
$1500.00 
$1000.00 
$500.00 

$1500.00 
$500.00 . 
$500.00 
$250.00 
$300.00 
SIS0.00 
$400.00 
$300.00 
$4SO.OO 
$7SO.OO 
$500.00 

Write In 113 on Reader Service Card. 

Continued from page 79 

FL· CORAL GABLES • Hamfest(failgate Swapfest. 
University of Miami, Coral Gables campus, Physics 
parking loL Sam-Noon. Walt 305-895-0398 

NH • LEBANON - Computer Show. Lebanon High 
School. Northern Computer Shows 508-744-8440 

MS • OCEAN SPRINGS • Hamfest/SwapfesL 
Latimer Community Center. Fri: 4:30pm-9pm, Sat: 
8am-3pm. Harry Mclemore KD4AK, 601-872-0732 

Ml· TAYLOR· Computer & Technology Show. 
Gibraltar Trade Center, 15525 Racho Rd 
313-287-2000 

CA - DALY CITY· Computer Show. Cow Palace, 
Gate #5, Geneva & Santos. Robert Austin Corp. 
1-800.243-7041 , http://www.robertaustin.com 
ME • AUGUSTA • Computer Show. Augusta Civic 
Center. Northern Computer Shows 508-744-8440 

FL - TAMPA· Radio & Computer Convention. State 
Fairgrounds, Expo Hall. Jean 813-52!>-5178 

IL • WHEATON • Radio Fest Electronics Flea Markel 
DuPage Co. Fairgrounds. GMRS 81!>-756-3933 
NH • PORTSMOUTH - Computer Show. Yoken's 
Conference Center. Northern Computer Shows 
508-744-8440 

NH • NASHUA - Computer Show. Sheraton Tara. 

Northern Computer Shows 508-744-8440 

CA • OAKLAl'l.D • Computer Show. Oakland 
Convention Center, Broadway@ 10th SL 
1-800-243-7041 http://www.robertaustin.com 
IN - COLUMBUS • AGI Computer Fair. Holiday Inn. 
10am-3pm. 317-299-8827 
MA - FALL RIVER • Computer Show. Whites of 
Westport. Northern Computer Shows 508-744-8440 

Ml • FLINT • Computer Show. Holiday Inn, Gateway 
Centre, US 23 @ Hill Rd. Exit. five Star Productions 
810-890-0988 

CA • SANTA ANA • Swapmeet. ACP parking lot. 
Mary Russo 714-558-8813 
IL • GLEN ELLYN - Computer Show & Sale. College 
of DuPage. Main Arena of Phys Ed Bldg. Corner of 
Park Blvd. & College Rd. 9:30am-3pm. Computer 
Central Shows 847-94().7547 
IN - NOBLESVIU..E - AGI Computer Fair. Hamilton 
Co. Fairgrounds, 2003 E. Pleasant. 10am-3pm. 317-
299-8827 
MA • HYANNIS • Computer Show. Tara Hyannis. 
Northern Computer Shows 508-744-8440 

OECEMBER 1 997 

CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 

CA • LIVERMORE • Swapmeet. Las Positas College. 
Noel Anklam 510447-3857 

Javanco 
The Electronics "Five & Dime"! 

40,000 FT2 OF REAL BARGAINS· 

•computer parts •diodes •tie-wraps • wire & cables 

• misc software •LEDs •batteries 0 obsolete parts 

• TVNCR service parts •telephone parts & acc. • fuses o equipment racks 

oles •resistors •crystals • knobs & hardware 

•sockets • capacitors •oscillators • circuit boards 

otubes •switches & relays • fans, meters • subassemblies 

• transistors • connectors •speakers • neat "junque" 

• 

We have one of the largest selections of common and "hard to find" Integrated 
circuits available. Check out out 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! ' 

Orders only: 1-800.JAVANCO (528-2626) 
(615) 244-4444 
BBS: (615) 2444445 Fax: (615) 2444446 
http://www.javanco.com 

Write in 152 on Reader Service Card. 



MO-TECH DISTRIBUI ORS 
YOUR MIDWEST PANASONIC 
CONVERTER WHOLESALER 

TZPC1453G2 

lOPC 20PC 

$63- $61-

SOPC 

$59-
"Top of the line converter" featuring sleep timer, parental lock, 
standard/HRC switchable, last channel recall, favorite channel 
memory, and 83 channel capable. · 

TZPC1003 $49- $44- $42-
one of our best selling converters featuring sleep timer, 
parental lock, last channel recall, favorite channel memory, and 
80 channel capability. 

TZPC175DG2 $89- $85- $82-
our "Top of the line" converter with volume control. Featuring 
sleep timer standard/HRC switchable, parental lock, last 
channel recall, favorite channel memory, and 83 channel 
capable. 

PHONE (810) 739-2710 
FAX (810) 739-3517 

Ml· TAYLOR· Computer & Technology Show. 
Gibraltar Trade Center, 15525 Racho Rd. 
313-287 -2000 

CA • DALY CITY · Computer Show. Cow Palace, 
Gate #5, Geneva & Santos. Robert Austin Corp. 
1-80().243-"1041, http://www.robertaustin.com 
CA· FONTAl"IA ·Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
IN • INDIAl"IAPOUS • AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
l0am-4pm. 317-299-8827 

IN • KOKOMO • AGI Computer Fair. Ramada Inn, 
1709 E. Lincoln. 10am-3pm. 317-299-8827 

CA • OAKLAND • Computer Show. Oakland 
Convention Center, Broadway @ 10th St. 
J-80().243-7041 http://www.robertaustin.com 
CA • SANTEE • ARC of EI Cajon Ham, Computer & 
Electronic Swapmeet. Santee Dri~n. 619-561-0052 

GA· KENNESAW· Computer Show. Outlet Mall, 
1-75 @ Exit 117. Georgia Mountain Productions 
70&838-4827 

Ml • FLINT • Computer Show. Holiday Inn, Gateway 
Centre, US 23 @ Hill Rd. Exit. Five Star Productions 
81~90-0988 

Ml • MT. CLEMENS • Computer & Technology 
Show. Gibraltar Trade Center, 237 N. River Rd. 
810-465.{)440 

JANUARY 1 998 

MN • ROCHESTER • Super Computer Sale. Mayo 
Civic Center. Blue Star Productions 612-788-1901 

WI • LA CROSSE • Super Computer Sale. La Crosse 
Civic Center. Blue Star Productions 612-788-1901 

FEBRUARY 1 998 

FL • MIAMI • Hamboree. Dade Co. Fair & Expo 
Center, SW 112th Ave. & Coral Way. Evelyn 305.{542-
4139, Home Page: WWW:\HAMBOREE.COM 

. ... 

New company 
Positive Filters 

7.50ea 
Min Purchase 10pcs 

Channels In Stock 
2-24 and 95-99 

Visa, Mastercard, Discover and UPS COD 
24 hours a day 7 days a week. Same day Shipments 

800-6 84-053 9 

FR 
CHECK US OUT!!! 

Miniature 4-way Copy Cat 
With illuminated screen. 

MOTOROLA: 
Software 89xx - 9611 
Startac, Elite EE3, etc. 

NEC: 
Pl,P2,P3,P4,P5,P6,P7 

ERICSSON: 
EH97, EH237, etc. 

SONY: 
CM-H333 

New Motorola 
Startac Clip and flip clip 

Your pick $850 
Ericsson clip $150 

Call for details from 9am to 1 Opm EST 

Cell: 917-915-0455 Pager: 917:--333-4410 

AGREEMENT FOR PIJRCHASING CELLULAR PROGRAMMING SOflWARE AND EQUIPMENT: 
...__MC oo-..w -n: aod .,...,.. ....... aay lllqal ,..._. lllis iadodcllM &aod, 

-·-....... .......................... 1-.. ----· .... - --....... ad ..... ""'"oltkFCCdClelll. --119 aodaoylocal •-applicable le ,....1oaiu1y. 
All eqllip ... 1 oold for ..i--1 aod ,_1r .,..._ONLY! 
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2176 E. Colorado Blvd., Pasadena, CA 91107 

llVE BUY AND SELL! 
ORDER VIA TOLL FREE NUMBER BELOW OR FAX US AT (818) 796-4875 

0 Master Charge 0 Visa 0 American Express 0 Discover 

±15 voe BECKMAN POWER SUPPLY 

BECKMAN, #MPS-60. Input 120 VAC 60 Hz@ 1 amp. 
Dual adjustable outputs O to ± 15 voe @ 0-2 amps. 
Resolution 10 mV and 100 mA. Accuracy ±20 mV and 
1 OOmA. Has digital display for voltage and current. 
Dim.: 12" widex 4-1/4" highx 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 additlon, 
this prism has the apex of the 
reflecting surfaces flattened and polished. An infrared 
filter is bonded to this flat surface. With this modltication 
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: 2.610" max. O.D. Riter is 18mm 
dia. x 2mm thick. Overall depth of prism and filter is 
1.412'. NOTE: We have production quantitles of these 
units available. 

Stock #OL9600 $69.50 

3600 RPM DC MOTOR WITH ENCODER 
ELECTRO
CRAFT 
#M1140 or 
equiv. 30 volts 
nom. input 
voltage. 
Permanent 
magnet, 
reversible 
servo motor. 
Has Hewlett Packard optical encoder. Ball bearings. No 
load speed at 30 voe 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-secz. 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" dla. 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 
#1411 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 
#8614B. Signal Generator. 0.8-2.4. ilC .... $695.00 
#216A. Pulse Generator ......... . .. ... $295.00 
#8445B. Automatic Preselector ......... $495.00 

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

Stock #OL9601 $79.50 See our catalog tor more models in stock. 
CAU OR WRrrE FOR OUR FREE 120 PAGE CATALOG FIUE.D wrrH GOODIEs-EUCTRDNIC, OPTICAL, 

MECHANICAL, AND MUCH MORE/ ALSO, PLEASE v1srr OUR RETAJL STORE WHEN YOU'RE IN PASADENA. 

TOLL FREE: 1 -800-325-9465 

Write In 35 on Reader Service Card. 

~1MELESS PRODUCTs 
The Best Prices and Service • In Business over 15 years/ ... 

Phone 218-346-6660 Fax 218-346-6664 

CABLE TV CONVERTERS 

TP1550PC 

WILL NOT DECODE 

• LARGEST IN-STOCK DISTRIBUTOR OF 
TIMELESS AND PANASONIC CONVERTERS• 

• REFURBISHED CONVERTERS 
ALSO AVAILABLE • 

•QUALITY REPAIR DEPARTMENT FOR 
ALL YOUR TUNER REPAIRS• 

• REMOTES AVAILABLE FOR MOST CABLE BOXES• 

102 September 1997/ Nuts & Volts Magazine Write In 74 on Reader Service Card. 

If you would be 
interested in selling 
Nuts & Volts in your 

store or on your 
newsstand, we have a 

great deal for you! 

For complete 
information, 
askforour 

New Distributor flyer. 
Nuts & Volts Magazine 

430 Princeland Court 
Corona, CA 91719 

Phone 909-371-8497 
Fax 909-371-3052 · 

E-Mail: 
editor@nutsvolts.com 



RESOURCE BIN 
lier ~ixty eight 

Terribly tricky terrific 
toner techniques 

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. 

ers with a fusion wiper pad (such as 
a Canon CX or SX), it also pays to 
use a "dry" pad (rather than one pro
viding a thin film of fusion oil) when 
you are using these materials. 

Note that the Dyna Art address 
an d phone number has newly 
changed. 

Decals 

The word "decal" can have dif
ferent meanings to lots of different 
users. A traditional water slide decal 
was some artwork that you soaked 
in water till its glue softened. The 
artwork image then got slid off onto 

NEXT MONTH: 

Transfer Papers 

Special heat transfer toners are 
so ld for most laser printers. The 
suppliers advertise in Recharger 
magazine. 

A product called Color Laser 
Copier Transfer Paper can let you 
move any copier or toner images 
onto T-shirts, mousepads, caps, or 
whatever. Usual quantity cost is 30¢ 
a sheet. 

One brand is Photo Trans avail
able from Pro Distributors. There's 
also a Photo Trans Opaque which 
helps you apply transfers to dark 
colors or black T-Shirts. Basically, 
your opaque goes down first and 
creates a white surface the size and 
shape of your image or artwork. The 
regular PhotoTrans then overprints 
the image. 

The final image transfer takes 
place with an iron or a suitable heat 
press. As before, a real heat press 
gives you more consistent results. 

Usually, your images are printed 
backwards or horizontally reversed. 
So they end up between your fabric 
and the actual heat transfer materi
al. Thus "locking them in" and giving 

you fair protection against 
normal wear and machine 

I'm now in the process of setting 
up my new Guru's Lair web site you 
will find at (where else?) www.tina 
ja.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 and other columns. 
Plus a brand new Synergetics 
Consultant's Network . 

Terrific Toner Tricks 

The toner that's used in most 
laser printers is a mixture of black 
stuff and hot glue. That black stuff 
(or carbon) part obviously could get 
used to dirty up otherwise clean 
sheets of paper. But that hot glue 
(or polyethylene) part is frequently 
ignored. Giving you all sorts of very 
unusual new toner-based opportuni
ties. 

Don shows us how to 
use Postscript for PIC 
fl utterwu mpers. 

washings. 
To backwards print in 

Postscript, use -1 1 scale. 
Lots more on this is stashed 
on the Postscript library 
shelf of www.tinaja.com 

Let's review a few of the emerg
ing possibilities ... 

Printed Circuits 

The polyethylene toner compo
nent makes an excellent etch resist 
for Lise in printed circuit processing. 
After a number of false starts, we 
now have simple and effective ways 
of getting the toner out of the printer 
and onto the printed circuit board 
stock. 

The Toner Transfer System by 
Dyna Art Designs is one good prod
uct. An alternative is sold by 
Techniks. 

In either case, a 1 :1 printed cir
cuit positive is laser toner printed 
onto a magical transfer medium. 
Heat and pressure then get used to 
transfer the toner onto your super 
clean printed circuit board material. 
Etching then proceeds as usual. 

You'll get the best results when 
you use a real heat press to do the 
actual transfer. On older laser print-

a suitable final home. Railroad and 
aircraft models have long used this 
type of decal. 

These days, though, a decal 
could mean "any old stick-on." With 
fancier artwork backed by a more 
permanent adhesive and a release 
sheet. 

You can easily make your own 
personal custom decals. Note that a 
single dot in a 600 dpi printer at an 
HO model railroad scale of 87:1 is 
around one sixth of an inch. 
Lettering as small as a scale one 
inch high could, in theory, be 
accommodated. 

Do note that waterslide _decals 
are currently restricted to toner or 
micro dry ink methods. lnkjets tend 
to use inks that are not waterproof. 

Several useful decal resources 
are sold by Dyna Art Designs. 

There's also a new kid on the 
block by the name of Larry Boulet's 
Labco. Labco has a nice little book
let called Making Decals on your 
Computer and Printer, along with 
reasonably priced materials and 
techniques. Larry has explored all 
sorts of different printers and color 
processes, and has come up with 
some real winners. 

Contact him for further details. 
One source for these decal 

stocks in larger quantities is 

Special papers are opti
mized for heat transfer, inkjet, ther
mal wax, dye sub, or for color copier 
systems. Two other sources for 
these materials are Conde and 

· Alsina. 
Their web sites are 

www.conde.com and www.alsina 
-inc.com 

Specialty Products 

Carefully selecting what you 
print on or transfer your toner to can 
lead to all sorts of oddball and inter
esting product ventures. 

For instance, one source for 
mugs which accept slide-in inserts is 
Neil Enterprises. Two suppliers of 
badges and buttons are Badge-a
.M in it and the Super Button a.nd 
Badge folks. 

All of the direct mail paper out
fits now offer all kinds of color 
matched business cards, letter
heads, or unique announcement 
stocks. Typical sources include 
Technique, Great Papers, Paper 
Access, Paper Direct, or Premier 
Papers. There is also the national 
Paper Plus retail chain that I've per
sonally found to be highly useful. 

For really strange printing 
stocks that include prismatics, holo
graph ics, and related wild effects, 
try Coburn. Puzzle blanks are newly 

ACTIVE FILTER COOKBOOK 
The sixteenth (!) printing of Don's bible on analog 
op·amp lowpass, bandpass, and highpass active 
filters. De-mystified instant designs. $28.50 

CMOS AND TTL COOKBOOKS 
Millions of copies in print worldwide. THE two 
books for digital integrated circuit fundamentals. 
About as hands-on as you can get. $28.50 each. 

INCREDIBLE SECRET 
MONEY MACHINE II 

Updated 2nd edition of Don's classic on setting 
up your own technical or craft venture. $18.50 

LANCASTER CLASSICS LIBRARY 
Don's best early stuff at a bargain price. Includes 
the CMOS Cookbook, The 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 
Intro to Postscript Video . . . . . . . . . . . $29.50 
Postscript Reference II . . . . . . . . . . . . $34.50 
Postscript Tutorial/Cookbook . . . . . . . $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 worl<s (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 Don's tested 
and proven real-world alternatives. 28.50 

BLATANT OPPORTUNIST I 
The reprints from all Don's Midnight Engineering 
columns. Includes a broad range of real world; 
proven coverage on small scale technical startup 
ventures. Stuff you can use right now. $24.50 

RESOURCE BIN I 
A complete collection of all Don's Nuts & Volts 
columns to date, including a new index and his 
master names and numbers list. $24.50 

FREE SAMPLES 
Check Don's Guru's Lair at httpf/www.tinaja.com 
for interactive catalogs and online samples of 
Don's unique products. Searchable reprints and 
reference resouces, too. Tech help, hot links to 
cool sites, consultal)ls. email: don@tinaja.com 

FREE US VOICE HELPLINE VISA/MC 

SYNERGETICS 
Box 809-ttV 

Thatcher. fiZ 85552 
(520) 428-4073 

Write In 119 on Reader Service Card. 
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A&E CobumCorp 
2800Mid~ · , 1650 CofPOrate Rd 
Bloomfield 80020 ,. ...... lallewood NJ 08701 
(303) 469-0424 201) 367;5511 

Colorbul Alps Electric 
3553 North Rrst St .. 18261 McDurmott West 
Ssn Jose CA 95134 + Irvine CA 92717 
(408) 432-6000 (800) RGB CMYK 

Alsina Conde 
Box640058 7851 Schillinger Park 
Kenner LA 70064 West Moblle AL 36608 
(504) 441-5050 (800) 826-6332 

Andrews Decal Cooper Graphic• 
6559 N Avondale Ave 234-C East Joh~on St 
C.hicago IL 60631 cary NC 27513 
(312) n5-1000 (800) 996-MASK 

Bad~A-Minit Dle-0-Perf Inc 
384 30th Rd 1721 E Pioneer Dr 
LaSalle IL 61301 lrvi~ TX 75061 
(815) 224-2090 (800 843-2807 

Banner American DonJer 
42381 Rio Nedo 11eneetB1m 
Temecula CA 92590 Belle Mead 08502 
(909) 699-0872 (800) 336-6537 

Blanks/USA DynaArt Designs 
2722 Fembrook Ln N 4707 140th Ave N #212 
Minneapolis MN 55447 Clearwater FL 34622 
(800) 328-7311 (813) 524-1500 

Brooker DIT Foiled Again 
PO Box818 POBox538 
Chariton IA 50049 E Brunswick NJ 08816 
(515) 774-8847 . (908) 238-1800 

Cards of Wood · FoilMax 
POBox310 6805 Alameda Ave #A 
Belmont Ml 49306 El Paso TX 79905 
(616) 887-8257 (915) n1-nsa 

resold by Pro Distributors. 
Sandblasting photoresists are avail
ab I e from Cooper Graphics and 
National Sandblast. · 

Resources for a wild assortment 
of precuts are Die-0-Perf, Ticket 
Express, and Blanks USA Such as 
tickets, door hangers, and table 
tents. 

Specialized single color toners, 
mag stripe or "banknote" toners, and 
heat transfer toners are often adver
tised in Recharger magazine. 

Your leading certificate supplier 
is Goes Lithography. It is usually 
better to get their products through 
Paper Plus or a direct mail outfit. 

Your own rubber stamps are 
easily done these days. Thanks to 
those new photopolymer systems. 
Two sources of kits and supplies are 
Grantham and Justrite, while bulk 
materials are sold by Merigraph. 

Special carriers that let you 
directly inkjet print onto fabrics are 
available from Micro Format as their 
Imaging Gallery product line. 

Flock? The older "cabbage 
duster" style is available from Don 
Jer, while newer hot split plastisols 
are available from Gerber or Stahls. 

Stahls has pretty near every
thing you need for school or sports 
lettering materials and supplies. 

Those hot split plastisols are 
really neat. You'll print them like 
ordinary silkscreen ink. Then, you 
violently rip them apart while still 
wet. 

Your final result from this sud· 
den shearing is a warm and fuzzy 
"felt" effect. With none of the time, 
labor, or mess of loose cut fibers. 

Great for gimmie caps and such. 
1M September 1997/Nuts & Volts Magazine 
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Gerber Scientific Laser Buddy 
83 Gerber Ad 117A Commrcial Drive. 
S Windsor CT 06074 Thomasville GA 31792 
(203) 644-1551 (800) 873-9758 

Goes L~raphlng 
42W61st t 

Me~Miercules 
Box 

Chi~Jl 60621 
(312) -6700 

Naperville IL 60566 
(800) 323-1832 

GranthamlPolly·Stamp Micro Format Inc 
418 Central ~ve NE 830-3 Seton Court 
E Grand Forks Ml 56721 Wheeling IL 60090 
(218) 773-0331 (800) 333-0549 

Great Papers · National sandblast 
PO Box8465 4421 Prospect NE 
Mankato MN 56002 Albuquerque NM 87110 
(800) 287-8163 (505) 883-1151 

Impressions Neil Enterprises 
1515 Broadwari 940 Forest Edge Dr 
New York NY 0036 Vernon Hills IL 60061 
(212} 669-1300 (800) 621-5584 

Inside Finishing 
POBox56652 

Oxbridge 
150 5th Ave #202 

Washington DC 20040 New York NY 10011 
(202) 882-7949 (212) 741-0231 

Instant Printer POP & Sl~n Design 
Box368 7400 Sko ie Blvd 
Northbrook IL 60065 Skokie IL 60077 
(708) 564-5940 (708) 675-7400 

Justrite/Louls Mellnd Paper Access 
5240 Alhambra Avenue 23West18 St 
Los A~eles CA 90032 New York NY 10011 
(213) 55-5683 (800) PAPER-01 

Labco Paper Direct 
27563 Dover 57 Romanelli Ave . 
Warren Ml 48093 S Hackensack NJ 07606 
(810) 754-7539 (800) A-PAPERS 

Cross Linking 

Uh, I am not allowed to say too 
much about this, because it is still in 
development. But the polyethylene 
in toner is a polymer. One that can 
get chemically modified for any 
desired degree of adhesion or stick
tocity. 

Thus, you could toner print onto 
a suitable transfer sheet, spray on 
the special glop to convert your 
toner into real self-stick adhesive, 
and then stick the toner to your final 
product. 

Stay tuned for details on this 
one. 

Laser Buddy 

One example of a temporary 
cross linking is that Laser Buddy 
spray. This makes toner way 
glossier and much blacker. At $9.00 
per can, it is particularly useful for 
improvement of camera-ready art or 
certificates. 

A solvent dissolves a portion of 
the toner and adds some extra plas
tic to it. When your solvent evapo· 
rates, the toner gets blacker, shinier, 
and more durable. More gooder. 

But note that a little of this goes 
a long way. Too much and you'll 
lose resolution. Halftones and greys 
do not usually improve and may end 
up blotchy and a lot worse. Use this 
only in a well-ventilated area. And 
note that Laser Buddy is not suitable 
for printed circuits since it deposits 
both on the printed and unprinted 
portions of the final page. 

Great stuff otherwise, though. 

Paper Plus ~nCraft 
4101 McEwen #800 Box06031 
san Antonio TX 75244 Ft Mrsrs FL 33906 
(888) PAPERPLUS (813 939-4644 

' Premier Papers .Stahls 
PO Box64785 20600 Stephens Dr 
St Paul MN 55164 St Clair Shores Ml 48080 
(800) 843-0414 (800) 521-9702 

Printwear Super Button & Badge 
1008 Depot Hill Rd 2338 W Burnham 
Broomfield CO 80020 Milwaukee WI 53004 
(303) 469-0424 (800) 328-8272 

Pro Distributors Synergetlcs 
5135 A 69th Street Box809 
Lubbock TX 79424 Thatcher AZ. 85552 
(800} 658·2027 (520) 428-4073 

Quick Printing Techniks Inc 
1680 SW Bayshore Blvd 45J Ringo Rd 
Port St Lucie FL 34984 ~oes NJ 08551 

. (407} 879-6666 ( ) 788-8249 

Rec~ Technique 
4218 Charleston Blvd 10 Post Office Sq #SOOS 
Las Vegas NV 89102 Boston MA 02109 
(702) 438-5557 (800) A-PAPERS 

Screen Printing Don Thompson 
407 Gilbert Ave 6 Morgan #112 
Cincinatti OH 45202 Irvine CA 92718 
(513) 421-2050 {714) 855-3838 

Screen Graphics Assn Ticket Express 
10015 Main Street 366 Melody Lane 
Fairfax VA 22031 Casslebe~ Fl 32707 
(703) 273-0469 (800) 544 520 

Sign Business Transfer Print Foils 
1008 Depot Hill Park PO Box518 
Broomfield CO 80020 E Brunswick NJ 08816 
(303) 469-0424 (201) 238-1800 

When the Pressure is On 

As with nearly anything else, 
there are two ways to melt toner: 
heat and pressure. You can apply 
lots of heat and little pressure. Or 
you can get the same effect with lit
tle heat and lots of pressure. The 
older ColorBus system is rather 
pricey, since this one is mainly 
intended for printshops and special
ty advertisers. What it does is take 
any black and white or color copier 
or a toner print and literally force it 
into the surface of a hard substrate. 
Such as a wooden plaque or what
ever. 

Only modest temperatures (of 
200° or so) are combined with very 
high pressures. This is far below the 
standard toner melting point of 375° 
Farenheit. 

You could probably do the same 
thing yourself by working out some 
suitable tensioning scheme and 
some sort of pressure roller. No rea
son that your machine should cost 
more than $99.00. Note that it is 
mucti easier to get high pressure 
along a line contact, instead of over 
an entire surface. 

There's also a new mystery 
super secret Brooker DIT toner 
process. I do suspect this is just a 
variation on the long available 
ColorBus system. Or perhaps at a 
different point along the tempera
ture-pressure continuum. I did find 
their poorly done $10.00 video 
demo to be singularly uninformative, 
since it just shows you a bunch of 
wooden blocks with toner on them. 
I'd also guess their high profile 
patent is totally useless as well. 

More on how trivial it is to bust 
do-it-yourself patents can be 
found in BUSTPAT.PDF on 
www.tinaja.com 

Wood Micro Veneers 

There's another approach you 
can easily explore to put toner onto 
wood items. Simply and cheaply. 

An outfit called Cards of Wood 
has created what they call micro 
veneers. Which are ultra thin sheets 
of wood glued together in one or two 
layers. In several dozen assorted 
flavors. 

Yes, some of these are thin 
enough to run through certain laser 
printers. Be sure to pick a printer 
that is heavy stock rated and has a 
fairly straight paper path option. 

The ancient Canon CX might be 
a good choice. If you don't want to 
risk this, you can use one of the 
transfer sheet methods instead. 

As their company name sug
gests, all these micro veneers are 
quite well suited to unusual busi· 
ness cards. But note they can also 
be glued or double stuck onto any 
other piece of wood, a trophy base, 
a letter opener handle, or whatever. 
Curved, even. 

Several thicknesses and ply 
options are stocked. They also can 
do custom and specialty work. 

Although made from interesting 
species of genuine wood, their grain 
patterns somehow do not seem 
quite as dramatic as I'd expect. 
Probably owing to how a veneer is 
made. The cards are surprisingly 
sturdy, bec.ause of the "plywood" 
construction. 

Prices are as low as a dollar per 
page sized sheet. A sampler of all 
the different woods is also offered. 

Lots of possibilities here. 

Some Magazines 

Your single most important 
toner magazine is Recharger. Here 
you'll find tutorials and ads for all 
sorts of refill toners, specialty prod
ucts, and assorted bits and pieces. 

Several little known magazines 
outside of their specialty fields also 
offer lots of new opportunities and 
ideas here. POP and Sign Design is 
an example from the point-of-pur· 
chase display industry. Or check out 
Awards and Engraving. People who 
are newly discovering the power of 
powder. 

As with just about any industry, 
the commercial T-shirt folks have 
their own trade journals. Two big· 
gies here are Impressions and 
PrintWear. 

Your foremost silkscreen mag is 
apparently Screen Printing. There is 
also that Screen Printing and 
Graphics Imaging Association. 
You'll find them online at 
www.sgia.org 



A favorite sign magazine of 
mine is SignCraft. Sign Business is 
also useful. The printshop pubs are 
Quick Printing with its great 
Helene's Hotline finder service; and 
Instant Printer. 

For books, videos, and training 
info on laser printer service and 
repair, your best source is Don 
Thompson. 

One good way to pick up new 
mags and the insider pubs in just 
about any field is with the new and 
free online Oxbridge Media Finder 
you'll find at www.mediafinder.com 

Foil Effects 

This old opportunity has kind of 
just been stumbling along. It some
how just missed ever hitting the big 
time. Probably because it never 
ended up quite reliable enough and 
that most supplies and machines 
were always horrendously over
priced. 

The "hot glue" part of toner can 
be used to grab hot stamp foils. 
Giving you brilliant colors, gold and 
silver metallics, and other special 
effects. 

Early pioneers in this area were 
Omnichrom and Kroy Color. Neither 
firm still remains in the toner-to-foil 
business. But just about any of 
those specialty paper houses do 
offer small stick-on foil kits that can 
get used to add hot stamp effects to 
a letterhead or business card. 

A two-step process gets 
involved, where you will run a foil 
carrier back through your laser print
er or through a special heat fusion 
machine. Usually you'll tape a small 
piece of foil over only what you want 
to emphasize. 

A supplier for roll fed production 
machines is Banner American. 
Sell ing a Fuser 1200. A second 
comP.eting f irm seems to be 
Foil max. 

One of many bulk foil sources is 
Transfer Print Foils. Hot stamping 
foil magazines do include Inside 
Finishing and the aptly named 
Foiled Again. 

But I've just found an exciting 
new replacement for these foil 
effects that seems much better and 
much cheaper for most users. And 
far more reliable. 

This involves new ... 

Micro Dry Inks 

The smartest toner trick of all 
might be to not use toner at all. I've 
been playing with the Alps MD2010 
printer and am quite impressed with 
its color capabilities. This $370.00 
street machine uses special ribbons 
of micro dry inks. 

Their color is stunning. 
You'll find a four ribbon series of 

black, magenta, cyan, and yellow. A 
second group of ribbons directly 

print foils as metallic silver, metallic 
gold, magenta foil, and cyan foil. 
And the third group of costlier photo
rea listic ribbons is for newer 
machines in the series. Which can 
give yol,J results that are in every 
way comparable to "real" color 
photo processing. 

Even to a glossy overprint. 
Thanks to Adobe Acrobat, the 

Alps MD201 O is fully compatible 
with real Postscript. Its powerful 
print drivers automatically make 
color separations and even do 
retouching for you. 

Specialized T-shirt transfer iron
on papers and photorealistic media 
are available. 

Yeah, the print speed is some
what less than glacial and your per
page costs are far higher than toner. 
But I am finding this beast especially 
useful for BOD book covers, ship
ping and disk labels, foil letterheads, 
fancy business cards, and specialty 
ads. 

These Alps printers also per
form extremely well with the Labco 
decal materials. Their foils are truly 
opaque and thus can look good on 
any color background. Even black. 

More on BOD in my Book-on
demand Publishing Kit and on the 
BOD library shelf of www.tinaja.com 
- Per my nearby Synergetics ad. 

This Month's Contest 

For our contest this month, just 
tell me about any unusual new ploy 
for toner. Or some related product 
or a substitute technology that I may 
have missed out on. 

There should 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. 

Let's hear from you. NV 

A Jlcrocomp. uter pioneer and guru 
IVIDon Lancaster is the author of 
33 books and countless tech arti
cles. Don maintains his no-charge 
US tech helpline found at (520) 
428-4073, besides offering all of his 
own books, reprints, and consulting 
services. Don also offers a free cat
alog full of his unique products and 
resource secrets. The best calling 
times are 8-5 on . weekdays, 

·Mountain Standard Time. 
Don is in the process of set

ting up his Guru's Lair at 
http://www.tinaja.com 
' Full reprints and preprints of all 

Don's columns and ongoing tech 
support appear here. You can 
reach Don at Synergetics, Box 809, 
Thatcher, AZ 85552. Or send any 
messages to his US Internet 
address of don@tinaja.com 

Positive Notch Filters 
Internet: www.gofilters.com 

Large STOCK on all Available Channels 
2 thru 30*, 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 every 
Channel 

Prices as low as $6.00ea 

NOBODY BEATS OUR 
PRICES 

Monday - Friday (Sam to Spm) 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 

25pcs-$10.00 SOpcs-$8.00 
*Standard Positive Filters , Channels 26-30 add $3 .00 more each. 

Positive "G and S" 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 seconds ..•.• 

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 ORDERS: 

1-800-235-8080 
Visa, Mastercard and Discover 
(UPS COD for established customers) 

Anyone implying theft of Cable 
Service will be denied assistance 
We do not sell Data Blockers, 
Bullets or FM Traps 1111 

A "TFC" Company 

-. 

Give our 800 line a howl for the best 
service in the Country ••.•.. !!!! 
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This device grew out of another 
project that was somewhat of a fail
ure. I wanted to make a sound 
mixer that was totally computer
ized. The best I could do was an 
eight-channel eight-control-per
channel version. There just weren't 
the right ICs available for that pur
pose. The closest available were 
the MAX528, an eight-channel digi
tal-to-analog converter, and the 
TOA 1524 which was designed for 
car radios. 

The TOA 1524 supplies analog
controlled bass, treble, balance, 
and volume on one IC. These two 
work well for a DJ-type mixer, but 
are not suitable for professional 
sound mixers. 

But one thing I did develop is 
the ability to display volume levels 
on all channels of the mixer on a 
computer monitor. Taking this fea
ture and adding it to a normal mixer 
gives the ability to view activity on 
all channels of the mixer. 

In theory, the design could be 
expanded to add the ability to give 
a 15-frequency spectrum analyzer. 
You could even make a 32-channel 
version that can monitor 32 chan
nels, and display a 30-frequency 
spectrum analyzer. The two could 
be crossed to give 16 VU meters 

'16 CHANNEL PRINTER POR1 AUDIO ANALYZER 4/23/96 
' BY BOB DAVIS 640 X 200 CGA VERSION 
CLS : LOCATE 8, 20: PAIN'!' ~PRINTER PORT AUDIO ANALYZER" 
LOCATE 11, 20: PRINT "COPYRIGHT 1995 BY ROBERT J. DAVIS" 
LOCATE 14, 20: INPUT .. USE PRINTER PORT NUMBER:", LPT 
DOUT = &H378: COUT = &H37 A: CIN = &H379 
IF LPT = 1 THEN DOUT = &H3BC: COUT = &H3BE: CIN = &H3BD 
IF LPT = 3 THEN DOUT = &H278: COUT = &H27 A: CIN = &H279 
CLS : SCREEN 1: COLOR 0, 0 
FOR A = 10 TO 170 STEP 10 ' draw lines 

LINE (1, A)-(400, A) 
NEXT A 
FOR B = 10 TO 310 STEP 20 ' blank for meters 

LINE (B - 7, 10)-(B + 7, 170}, 0, BF 
NEXTB 
DATA 0,0,1,0,0,0,1,1,0,0,0,0,1,0,0,0,0,1,0,0,0,0,1,0,0,0,0,1,0,0,0,1,1,1,0 
DATA 1, 1, 1, 1,0,0,0,0,0, 1,0,0,0,0, 1,0, 1, 1, 1,0, 1,0,0,0,0, 1,0,0,0,0, 1, 1, 1, t, 1 
DATA 1,1,1,1,0,0,0,0,0,1,0,0,0,0,1,1,1,1,1,0,0,0,0,0,1,0,0,0,0,1,1,1,1,1,0 
DATA 1,0,0,0, 1, 1,0,0,0, 1, 1,0,0,0,1, 1, 1, 1, 1, 1,0,0,0,0, 1,0,0,0,0, 1,0,0,0,0, 1 
DATA 1, 1, 1, 1, 1, 1,0,0,0,0, 1,0,0,0,0, 1, 1, 1, 1,0,0,0,0,0, 1,0,0,0,0, 1, 1, 1, 1, 1,0 
DATA 0,1,1,1,0,1,0,0,0,0,1,0,0,0,0,1,1,1,1,0,1,0,0,0,1,1,0,0,0,1,0,1,1,1,0 
DATA 1, 1, 1, 1, 1,0,0,0,0.1,0,0,0, 1,0,0,0,0, 1,0,0,0, 1,0,0,0,0, 1,0,0,0,0, 1,0,0 
DATA 0, 1, 1, 1,0, 1,0,0,0, 1, 1,0,0,0, 1,0, 1, 1, 1,0, 1,0,0,0, 1, 1,0,0,0, 1,0, 1, 1, 1,0 
DATA 0, 1, 1, 1, 1, 1,0,0,0,1, 1,0,0,0, 1,0, 1, 1, 1, 1,0,0,0,0, 1,0,0,0,0, 1,0,0,0,0, 1 
DATA 0,1,0,0,0,1,1,1,0,1,1,0,0,1,0,0,0,1,0,1,0,0,1,0,0,0,1 
[)ATA o,1,o,o,1.o,o,o.1,o,1,o.o,1,o.o,o,1,o,1,o,o,1,o,o,o.1,1,1,1,0,o.1.1,1,o 
[)A.TA 0, 1,0,0,0,0, 1,0,0, 1.1,0,0,0, 1, 1,0,0,0, 1,0,0,0,0, 1,0,0 
[)ATA 0,1,0,0,0,0,1,0,0,0,1,0,0,0,0,1,0,0,0,1,0,0,0,0,1 ,0,0,1,1 ,1,0,0,1 ,1,1,0 
[)AT.&. 0,1,0,0,1,1,1,1,0,1,1,0,0,0,0,0,0,1,0,1,0,0,0,0,0,0,1 
DATA o, 1,0,0,0.1, 1,1,0.0, 1,0,0, 1,0,0,o,o,o, 1,o,o,1,o,o,o,o, 1, 1, 1,0, 1.1.1, 1, 1 
DATA 0,1,0,0,1,1,1,1,0,1,1,0,0,0,0,0,0,1,0,1,0,0,0,0,0,0,1 
[)J\TA 0,1,0,0,0,1,1,1,0,0,1,0,0,0,0,0,0,1,0,1,0,0,0,0,0,0,1,1,1,1,0,1,1,1,1 ,0 
[)ATA 0, 1,0,0, 1,0,0,0, 1, 1, 1,0,0, 1,0,0,0, 1,0, 1,0,0, 1,0,0,0, 1 
DA.TA 0, 1,0,0, 1,t, 1, 1, 1,0, 1,0,0,0,0,0,0, 1,0, 1,0,0,0,0,0,0, 1, 1, 1, 1,0,0,0,0,0, 1 
[)ATA 0, 1,0,0, 1,1, 1, 1, 1, 1, 1,0,0, 1,0,0,0,0,0, 1,0,0, 1,0,0,0,0 
DA.TA 0, 1,0,0, 1,1, 1,1,0,0, 1,0,0,0,0,0,0,1,0, 1,0,0,0,0,0,0,1, 1, 1, 1,0, 1, 1, 1, 1,0 
[)ATA 0,1,0,0,0,1,1,1,0,1,1,0,0,1,0,0,0,0,0,1,0,0,1,0,0,0,0 
DA.TA 0, 1,0,0, 1, 1, 1, 1,0,0, 1,0,0, 1,0,0,0, 1,0, 1,0,0, 1,0,0,0, 1, 1, 1, 1,0,0, 1, 1, 1,0 
FOR C =OTO 15 

FOR A= 175 TO 181 
IF C < 9THEN 

FOR B = 8 + C * 20 TO 12 + C * 20: READ[): PSET (8, A),[): NEXT B 
ELSE 

FOR B = 6 + C * 20 TO 14 + C * 20: READ [): PSET (B, A), D: NEXT B 
ENDIF 

NEXT A 
NEXTC 
LOCATE 24, 8: PRINT "PRINTER PORT AUDIO ANALYZER"; 
START: 
FOR B"" 10 TO 310 STEP 20 'DRAW VU METERS 

OUT DOUT, (B • 10) / 20 ' SELECT A:D CONVERTER 
OUT COUT, 0: OUT COUT, 255 ' START A:D CONVERSION 
LEVEL = (INP(CIN) }(OR &H70) \ 8 ' INVERT BIT 7 & SHIFT [)ATA 
LINE (8 • 2, 10)-(8 +''2, 165), 0, BF' BLANK OL[) LINE 
LINE (8 - 2, (LtVEL)" 5 + 10)-(8 + 2, 172), 2, BF 

' LINE (B - 2, (32 - LEVEL) * 5 + 10)·(8 + 2, 172), 2, BF 
NEXTB 
IF INKEY$ = "Q" THEN END 
GOTO START 
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II 
and a 15-channl?I spectrum analyz
er on the same screen. 

PRINTER PORT AUDIO ANALYZER 
TWO MODES OF OPERATION: 
1. 16X16 STEP VU METERS 
2. 15 CHANNEL SPECTRUM ANALYZER 
ALSO: IT CAN PRINT THE ABOVE 

by Robert Davis 

each channel in sequence and dis
plays the levels on the screen. 

The fullwave rectifiers response 
time is controlled by the resistor 
feeding the 1 uF capacitor. For a 
486 computer, 1 OK works fine, but 

BLOCK DIAGRAM 

INPUTS 

INPUTS 

16X 
RECT 

15X 

FREQ 

SEPER. 

t------ll 4: 1 & 

4 X 8:1 ,______,, 8 BIT 
MUX A:D 

03 

D4 

07 

D6 

D5 

D4 

DO 

DODI 02 

For this article, we will consider 
a scaled down version, just a 16-
channel VU meter that can be 
added to any mixer with a "tap," 
"insert," or "line out" on each chan
nel. Each of the 16 channels have 
16 steps displayed on the screen. 
This is the equivalent to 256 LEDs. 

To keep the price at rock bot
tom, a junk Tandy 1000, 286-based 
computer was used. The software 
had to be optimized and compiled 
to run on a 286 computer. CGA 
graphics and a 12" color monitor 
work fine, but a black and white 
monitor would work as well. 

Salvaging everything from the 
junk pile, except some LF353s and 
RCA jacks, kept the project under 
$10.00. If everything was new, the 
price would still be under $100.00. 

The basic computer-controlled 
audio analyzer consists of 16 full
wave rectifiers and a 16-port ana
log-to-digital converter that is con
trolled by the computer's printer 
port. The computer then checks 

for slower 286s you will need to use 
a 47K or 1 OOK and will be display
ing the average level. 

To save space and to use parts 
on hand, I used some 1 OK resistor 
arrays on the incoming lines. The 
LF353 can be substituted by a 
TL082 or perhaps even one of the 
old LM1558s. The diodes aren't crit
ical either. The C04051 is an eight
channel to one-channel analog 
multiplexer. Two are used for 16 
channels. 

The MAX154 is an easy-to-use, 
four-to-one multiplexer, eight-bit, 
analog-to-digital converter and volt
age reference in one small IC. By 
adding two more C04051s, the 
design is easily expanded to 32 
channels. 

The computer printer port has 
eight data out bits. They are used 
to select the channel to check on. 
There are four input bits, normally 
used to obtain the status of the 
printer, but now are used to read 
four bits of the selected analog 



0 13 11 

1 14 CD4051 10 

2 15 16=5V 9 
3 12 
4 1 6,7,8= 

5 5 GND 
6 2 

7 4 3 

8 13 11 
9 14 CD4051 10 
1 15 16=5V 9 
11 12 
12 1 6,7,8= 
1 5 GND 
1 2 
1 4 3 

1 13 11 
17 14 CD4051 10 
1 15 9 
1 12 

16=5V 

2 1 6,7,8= 

21 5 GND 
22 2 

3 2 4 

11 
10 
9 

6,7,8= 
GND 

3 

value. There are also four bits nor
mally used to send commands to 
the printer, but now are used to tell 
the analog-to-digital converter to 
start conversion. Since it has a 
four-bit flash converter, the upper 
four bits are available almost imme
diately, so there is no need to 
check the ready line. 

The spectrum analyzer option 
can be built by using the design of 
Richard Schroeder that appeared in 
the Jan. '94 Nuts & Volts. His "pro
fessional-type audio spectrum ana
lyzer'' gave the design and values 
for a 28-channel analyzer. Add 25 
Hz by using a 620K resistor and 20 
KHz with a 680-ohm resistor to 
expand his design to 30 channels. 

You can use every other fre
quency, starting with 25 Hz, for 15 
channels. He used 1 K and 10 uF 
as the RC values for reading peak 
levels. Where that signal feeds the 
FETs (Qa, Qb, Qc, and Qd) is 
where it would instead feed the 
4051 IC tor my design. 

The project can be built in a 
small box, about 6" by 8" by 3", or 
larger if you plan on adding the 
spectrum analyzer or more chan
nels. The biggest space is needed 
tor the 16 RCA jacks for the 16 
inputs. Use a plug-in circuit board 
tor ease of design modification. 

2 
3 
4 

TO 

PRINTER 

5V 2.SVREF PORT 

24 5 
22 

4 21 
MAX 

3 154 20 11 19 10 2 18 
17 12 

1 13 

10 16 1 

12,1 

.01 10K 

SET PIN 14 TO .77V 

PRINTER PORT AUDIO 
ANALYZER 32:1, AND A:D 

Plugging and unplug
ging all 16 inputs is not 
easy. 

For more than 16 
channels, a 44-pin edge 
connector will come up 
short. A solution is to 
mount the printer port 
connector on the board 
or have a header that 
goes to a ribbon cable 
to the connector. 

To connect to the 
mixer, use 16 shielded 
cables about 4' to 6' in 
length. Put RCA connec
tors on one end and 1/4" 
audio connectors on the 
other end. For mixers 
with an "insert" output 
jack, the 1 /4" connector 
needs to be a stereo 
version. Tip and ring 
then are connected 
together and to the wire 
to the converter. The 
shield of the wire always 
goes to the sleeve of the 
1/4" connector. 

INPUT 

120VAC ON 

' 32 CHANNEL PRINTER PORT AUDIO ANALYZER 4/23196 
' SY BOB DAVIS 640 X 200 CGA RESOLUTION 

'.:CLS : LOCATE 8, 20: PRINT "PRINTER PORT AUDIO ANALYZER" 
'LOCATE 11, 20: PRINT "COPYRIGHT 1995 BY ROBERT J. DAVIS" 
LOCATE 14, 20: INPUT "USE PRINTER PORT NUMBER:~. LPT 
DOUT = &H378: GOUT = &H37A: CIN = &H379/10 
IF LPT = 1 THEN DOUT = &H3BC: COUT = &H3BE: CIN = &H3BD 
IF LPT :;: 3 THEN DOUT = &H278: GOUT = &H27A: CIN = &H279 
CLS : SCREEN 1: COLOR 0, 0 
FOR A ,,,.. 10TO 170 STEP 10 

LINE(1 , A)-(400, A) 
NEXT A 

' draw lines 

LOCATE 23, 2: PRINT "1--CHANNELS-1625-FREQUENCY-16"; 
LOCATE 24, 8: PRINT ~PRINTER PORT AUDIO ANALYZER"; 
START: 
FOR B = 10 TO 310 STEP 10 

OUT DOUT, (8 - 10) / 10 

OUT COUl: 0: OUT GOUT, 255 

'DRAW VU METERS 
'SELECT A:D 
'CONVERTER 
' START A:D 
' CONVERSION 

LEVEL :e (INP(CIN) XOR &H70) \ 8 ' INVERT BIT 7 & 
' SHIFT DATA 

LINE (B • 2, 10)-(B + 2, 165), 0, BP BLANK OLD LINE 
. LINE (B • 2, (LEVEL) * 5 + 10)-(B + 2, 172), 2. BF 
' NEXTB 
IF INKEY$ = "Q" THEN END 
GOTO START 

inputs to the converter 
can be used if the cable 
length causes errors. 
The sensitivity adjust
ment can be set for . 77 
volts for most mixers, but 
it is a relative setting cor
responding to the top of 
the VU meters. 

To connect to older 
Tandy computers, an 
adapter to a 25-pin con
nector is needed. My pin 
numbers are for IBM 
standard 25-pin printer 
ports. Another solution is 
to add a second printer 
port card. Configure it to 
LPT3 and select port 3 

1N914 

1N914 

LF353 - 8=5V, 4=-SV 

when you run the software. 
The software listing is for quick 

BASIC, but the compiled version 
has more features, such as creating 
its own numbers so they can be 
correctly positioned under each VU 
meter. 

As you can tell , the software is 
quite simple. A filled box is drawn 
on the screen for each channel of a 
size proportional to the level input 
for that channel. BASIC comes with 
DOS and should be found in your 
DOS directory. 

For a true VU meter, a formula 
would have to be added to the soft
ware to convert the linear result 
from the analog-to-digital converter 
to a logarithmic value. NV 

10K 

47K 

~-T04051 

1uF + 

_l 

PRINTER PORT AUDIO ANAL VZER 

POWER SUPPLY 

18VCT 1A RECT 
0 

LM7805 

+5 

POWER TO 
CIRCUIT BOARD The cable from the 

audio analyzer to the 
computer should be kept 
short - about 5' is 
ideal. Pull up resistors of 
about 4 70 or 1 K on the 

FULLWAVE RECTIFIER 
FOR VU METERS 

-5V 
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Reader's Tip 
In the July '97 is'sue, you published a circuit that would let me monitor a 12-
volt battery using my digital panel meter. However, this modification didn't 
work with my cheap DPM, so I experimented with some DC-to-DC converter 
chips and came up with this design that does the trick. 

78LOS 

TluF To.1uF 
-'- -'- -'-

-=- -=- -=-

LCD Panel Meter 

I 
Converter For Single-

Ended, Common-Mode 
-'- Operation 

-Battery a>---~ 

I 

2 TC7662A 
3 

4 5 (-5V) 

'l1~ 
-'- -'-

-=-

Vin 

V+ 

V-

GND 

-=-

Dlfj.lal 
Panel 
Meter 

The secret of this circuit is a TC7662A charge pump (sometimes called 
switched-capacitor) voltage converter, which generates -5 volts from a +5-
volt source. What I did was place the V+ and V- connections of the DPM 
across the +5- and -5-volt lines, for a total of 10 volts to the meter (my par
ticular meter can operate over a range of 9 to 12 volts, some DMPs can't). 
Then, I grounded pin 3 of the TC7662A to split the source, and place -5 
volts below ground. The meter likes this solution. However, the reference 
divider voltage changed a little, so I had to lower the 1 K scaling resistor to 
476 ohms {by paralleling a 910-ohm resistor across it) to bring the meter's 
linearity back in line. 

Naked Solar Cells 

Ronald Stowe 
Snowflake, AZ 

Q. I recently purchased a solar cell that doesn't have any leads for electrical con
nections. The solar cell is deposited on glass with a thin metal backing where elec
trical connection must be made. How do I attach wires to this type of solar cell? 

Charles Cheatwood 
via_ Internet 

A. Ever so carefully! Too much heat, and bang your contacts are history 
(vaporized). I suggest a 15-watt soldering iron with a brand-new chisel tip. 
Let it heat up to full heat and apply a liberal coating of fresh rosin-core solder. 
The wire should be #22 or #24 stranded wire that has been tinned. Place the 
tinned wire on your solar cell contact and touch the hot iron to the back of 
the wire. Hold it just long enough for the solders to meld - no longer, or you'll 
destroy the contact. This technique is akin to cooking a souffle - temperature 
and timing are everything. Good luck! 

Medium-Level Fo11mat 

Q. I have an IDE Conner 1 GB hard disk that I converted from FAT16 to FAT32, 
only to discover that it didn't take. When I boot, my PC won't recognize the hard 
disk anymore. Moreover, FDISK refuses my pleas to put things back right. I keep 
getting an error message that tells me that the disk no longer exists. What can I 
do? 

Alexander Belenky 
via Internet 

A. Normally, I'd tell you to throw the hard drive away because you've 
destroyed the low-level format. However, when I contacted Seagate (the new 
parent company of Conner) they provided me with a program that does 
what's called a medium-level format. You can download it from our Web site 
at http://www.nutsvolts.com under the name SGATFMT4.ZIP. What's a 
medium-level format, you ask? There are three levels of format: high, medi
um, and low. Low-level format is the laying down of tracks on the platter -
tracks that remain forever so that the read/write head can locate your data. 
Before IDE and SCSI, you did this yourself using a utility from Norton (now 
Symantec) or Ontrack. Nowadays, low-level formatting is done only at the 
factory because it's a lot more complicated than it used to be. High-level for
matting is that which FD/SK does. Basically, it partitions the disk into C: 
and D: (etc.), then activates ihe partition that the PC will boot from. 
Between this is medium-level format. Medium-level formatting will "data
scrub" all the sectors, and may be the only way to delete a corrupted parti
tion record, or partition record from another operating system, or even a 
virus infection. I can't guarantee this format will bring your hard disk back 
to life, but it's worth a try. Be sure to read the text file before starting the for
mat; it's chuck full of directions and information. 

MAILBAG 

Dear TJ: 

In your July '97 column, you showed a way to get DC voltage from a phone 
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line, with the outputs labeled positive and ground. I've heard that phone com
panies generally ground the positive side of their lines, which has made life 
interesting for photovoltaic-powered houses with answering machines! Home 
Power has dealt with this a few times, and I recall that the best-working solu
tion is to run the answering machine off a transformer-based inverter to isolate 
the grounds. 

Response: 

Jim Tolson 
via America Online 

Actually, the ground symbol / use in my schematics represents signal 
ground, not earth ground. However, this is an interesting discovery. I was 
under the impression that the phone companies didn't ground their lines; 
apparently some do. When I measured my phone line, though, the nega
tive was grounded - not the positive. Meanwhile, I ran across this 
DCPOJ 15 IC from Burr-Brown (800-548-6132; http://www.burr 
brown.com) which is a miniature 1-watt isolated DC-to-DC converter 
housed in a standard 14-pin DIP that should prevent the answering 
machine problem. 

~------------ - -- - ----------1 

I 
I BOOkHZ 
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Vscr-t-+--------....-------+-~ 
___ I 
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ov 
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The converter has a 15-volt, unregulated output that can be easily 
changed to 9 or 12 volts, depending on your answering machine, using a 
small ?BL.xx voltage regulator IC The SYNC in and out pins are used to 
parallel two or more of these chips for greater power output. 

Dear Mr. Byers: 

I was interested to read in your Jul. '97 column about Decibel Instruments. As 
a programmer, I spend a good part of my life close to a computer and I really 
hate the noise they make - especially the hard disk. There is, however, a 
much better solution for silencing computer noise from Silent Systems (617-
273-3200; http://www.silentsystems.com/2index.htm). This DIY kit, dubbed 
the HushKit, includes a sleeve that fits any internal 3.5-inch drive (housed in a 
5 1/4-inch bay), and serves as both an acoustical baffle and a heatsink for the 
drive. The replacement power supply reduces fan noise using state-of-the-art 
fans, coupled with an internal component layout that minimizes air resistance 
inside the power supply. The HushKit goes for $149.00 - not bad when you 
consider that it includes a new power supply! I'm grateful that there are finally 
companies addressing this problem. 

~ --. 

Steve Freeman 
via Internet 



Mr. Byers: 

I have been reading Nuts & Volts Magazine for quite some time, and I just 
wanted to comment on the "Electronics Q & A" column. I think it is a great 
idea, and I get a lot of useful information out of it. However, it seems to be 
gravitating more and more towards questions related to computers, which usu
ally have nothing to do with electronics unless the problem is an actual hard
ware problem, such as a b(!d printer switch. Now, I know there is some 
amount of overlap between electronics and computers, and that it can some
times be difficult to tell the difference between the two, but I would hate to see 
the magazine (or the column) go "computer-happy" like some other electron
ics publications have done. I have nothing against computers. In fact, I love 
computers more than I do electronics, but N&V is an electronics hobbyist 
magazine, not a computer magazine. If you must print computer questions, 
perhaps you could start another column called "Computer Q & A." While it's 
~at the ideal solution, it would be better than-having.to weed through the com
puter questions to find the actual electronics questions. Just my opinion. 

Response: 

Paul Veres 
via Internet 

Thanks for the kind remarks and suggestion. However, I simply answer 
the questions as they arrive. Some months have more computer questions 
than others. I wish I had an answer to this dilemma, because we don't 
have space for a separate computer Q & A column. Perhaps if the comput
er questions were bunched at the end? 

rea 
Continued from page 5 

The SGC tuners have some 
other features. Most of their 
switches have one side connected 
to ground, and the pi configura
tion minimizes the voltages the 
input side switches. The T network 
makes both sides see high volt
ages. 

The design would be simpler 
and more rugged if a switched 
inductor were used instead of the 
subsitute roller inductor. 

Response: 

Gerald Roylance 
Mountain View, CA 

Mr. Roylance is correct. 
Higher voltages can be present 
while transmitting with improp
er loads connected to any anten
na tuner. As I stated in the arti-

Continued from page 91 

required and obviously the specifics of 
the filter network, but frequency may 
also be a consideration that's depen
dent on the application for the power 
supply. 

As an example, a switcher operat
ing at 2 KHz might cause objectionable 
audible coupling into an audio circuit, 
whereas 1 MHz could require special 
high-frequency diodes and careful filter 
layout. Selection of a frequency >50 
KHz puts ripple outside the audible 
range, but still requires an appropriate 
high-speed rectifier. You won't be able 
to use a garden variety 1 N4007. 

Cores are made of a number of dif
ferent materials, and are supplied in dif
ferent styles: toroids, pot cores, E 
cores, as examples. Toroids and pot 
cores will have lower leakage, if leakage 
[RF) is a concern. Toroids are the trick
iest to wind, whereas pot cores, E 

TJ Byers 
Q &A Editor 

cle, the PC boards began to heat 
up at 300 watts. To operate at 
this level would eventually dam
age the unit. 150 watts - or half 
the rating - would be the recom
mended level, and I assumed 
users would not purposely dam
age the tuner. My fault for not 
stating it in the text. 

In tests with the tuner I built, 
readers can be assured that I 
operated it with very many 
improper loads while experi
menting with it. No component 
failure was, or is, evident. I 
would like to thank Mr. 
Roylance for his feedback and 
that he found the article interest
ing. 
Carl can be reached at: 
615-847-9704 
Internet: The2x4@aol.com 
Page at: http://members.aol. 
com/the2x4/eO.htm 

Carl Motsinger 

cores and others have bobbins on 
which the wire is wound, and then 
placed on the core and assembled. 

Back in the 80s, Ferroxcube 
[Saugerties, NY] had a whole design 
package with nomographs and data 
sheets to make the design process 
easier. 

If we assume an 800/o efficiency 
[achievable with a good design] and the 
desired 400V@ 0.5A [200 watts) plus 
1 DOV@ 20 mA [2 watts), then picking 
a core rated for at least 250 watts 
should handle it. 

An E-core of 3C8 material from 
Ferroxcube, model EC52, is about a 2" 
E-core, and shows 250 watts at 20 
KHz, increasing to 400 watts capacity 
at 50 KHz on the Ferroxcube nomo
gram. 

A companion standard bobbin is 
P /N 52PTB. and the mounting parts 
P/N 52U and 52 PLATE. 

Calculating the turns, wire sizes, 
final operating frequency, and power 
capability also requires the primary 
voltage, which Hemken didn't specify in 
his letter. 

Richard Nelson 
Newport News, VA 

nelson@jlab.org 

ANSWER TO #89714 -AUGUST 1997 
Optoelectronics has a new pager

sized DTMF decoder that will do what 
you want. It's the first entry in their 
TechToyz line and costs $89.00. Call 
them at 1-800-327-5912 and order 
one i it looks like a neat little unit! 

Phil Combs 
Dayton, OH 

ANSWER TO #89710 - AUGUST 1997 
For good UHF reception, you need 

a UHF preamp mounted at the anten
na. Also make sure you have a good 
antenna. This will give you more signal 
and less noise. There are several good 
models available from Winegard, 
Channelmaster, or Radio Shack. 

· The FCC's present plan for HDTV 
calls for TV stations to simulcast an 
HDTV signal on a second channel 
[mostly UHF] for several years until 
people start to buy digital sets or con
verters. After that period, the old an& 
log channels will be turned off and only 
the digital will be left. The timetable has 
been very flexible and will probably 
change as the project unfolds. 

There are already converter sys
tems on the market for off-air TV, but 
you won't need one for several years. 
The cost is high now. but should drop 
later. Satellite equipment may not need 
replacing since the small dishes use 
digital now. 

Commercial, or "free TV," will prob
ably always be with us! 

Dennis Daugherty 
Russellville, KY 

ANSWER TO #89719 - AUGUST 1997 
There is no practical cost-effective 

way to convert your generator to those 
specifications. 

In the March '96 issue of Nuts & 
Volts, I wrote an in-depth answer that 
should cover all of the questions and 
answers that you might have. 

The issue here is "cost-effective," 
and it is cheaper to replace the unit 
with one that meets your requirements 
than it is to try and convert it. 

Chris 
Bieber, CA 

ANSWER TO #89715 ·AUGUST 1997 
The hard drive you have is a 20 

meg. Select Type 2 on the CMOS set
up. 

Michael Young 
Newville, AL 

ANSWER #89713 -AUGUST 1997 
. The answer here is simple. Since 

nothing is attached to the Adaptec 
card, it is not being used and you don't 
need it. So, remove it and store it in an 
anti-static bag. Try loading Windows 95 
again. In general, it is best to add com
ponents one at a time in a working 
Windows 95 system and allow the soft-

ware to autodetect any new hardware. 
In this case, though, just forget about 
the Adaptec card. 

Michael Young 
Newville, AL 

ANSWER TO #89722 - AUGUST 1997 
These tiny SOT devices with three 

to six legs have qeen proliferating like 
rabbits in the last few years. We have 
been keeping index cards on all those 
we've run across in our work and have 
several thousand to date. There are 
several problems involved in figuring 
them out. 

1. What are they? Multiple devices 
are housed in these packages. 
Transistors, both conventional and digi
tal. Transistor arrays, single or dual 
diodes, TTL or CMOS gates, RF or oper
ational amps, etc. 

2. If the device is known, how is it 
based? A transistor or diode or dual 
diode in a three-pin package can be 
configured in several ways. 

3. Who is the manufacturer? 
Many companies make these packages 
and they all seem to have their own 
stamping or marking codes. In some, 
the first letter is a company abbrevia
tion, such as R for ROHM. In others, the 
last letter is this, such as a small P for 
Philips. Therefore, in a three-digit num
ber, only two of them may be significant 
as a part number. 

To really get a handle on these 
things, one almost has to have a 
schematic of the device they are in, 
along with a knowledge of the manufac
turer. 

In the case of the first one, R1 A, or 
possibly RIA, if we go for a ROHM tran
sistor, we get ST3904. If we go for the 
1A, by Motorola, Toshiba, or Zetex, we 
come up with MMBT3904, YTS3904, 
or CMPT39041. If we try for the R1, by 
Motorola or Temic [formerly 
Telefunken], we get an RF NPN transis
tor BRF93. 

It is our guess that, assuming this 
is a transistor, it is either a 2N3904 or 
BRF93. As for the R1 P or RIP, if all the 
letters are large case, the Rohm ver
sion is ST2222A. If the last P is small 
case, BFR93. A 1 P is basically back to 
the 2222A type, MMBT2222A for 
Motorola and FMMT2222A for Zetex, 
or YTS2222A for Toshiba. Our guess is 
BRF93 for an RF NPN, or 2N2222 for 
general-purpose NPN. 

C3L is more difficult. We have no 
listing for C3L at all. Under 3L, we have 
both a PNP type for Motorola, Central, 
or Zetex called BC858C, or an NPN 
type by NEC called 2SC1623R. Under 
C3, we have seven different items, four 
of them dual diodes, one N-ch JFET, and 
a PNP transistor. 

If it is a PNP transistor, it may be a 
Motorola MMBT 4126. Our guess 
would be the Central version of the 
2N4126. If these are in a transmitter 
with coils, etc. they may have to be 
removed to be properly tested. I don't 
see how they could all go bad, unless 
severely staticed;:iut or excessive volt
age was applied. 

Bomarc Services 
Casper, WY 

ROLLO@TRIB.COM 
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tiny eight-lead SOIC 150-mil pack
age. The SOT-23 package has an 
extremely low height, making it ideal 
for applications requiring a low pro
f i I e. The smaller package size 
requires less board space, reducing 
size and cost of the printed circuit 
board. 

For more information, contact: 

MICROCHIP TECHNOLOGY, INC. 
2355 W. CHANDLER BLVD. 

DEPARTMENT NV 
CHANDLER, AZ 85224-6199 

602-786-7668 FAX: 602-899-9210 
WEB: www.microchip.com 

DB-25 PORT REVERSER 

The #232DTE is a DCE/DTE port 
reverser. It is a valuable tool for 

technicians when two PCs need to 
be temporarily connected for testing. 
Within the connector, the data lines 
and available handshake lines are 
crossed instead of being looped 
back. Pin 1 passes straight through, 
while pins 2 and 3 cross, 4 and 5 
cross, and pin 20 crosses to 6 and 
8. No other pins pass through. The 
unit comes configured with one D8-
25 male connector and one D8-25 
female connector. 

No . 232DTE DCE/DTE Port 
Reverser is $15.95. 

For more information, contact: 

B&B ELECTRONICS 
MANUFACTURING CO. 

707 DAYTON RD., DEPT. NV 
OTTAWA, IL 61350 

815-433-5100 FAX: 815-434-7094 
http://www.bb-elec.com 

SERIAL-TO-DIGITAL INTERFACE 

I CS Electronics announces a new 
serial-to-digital interface that com

bines a parallel digital interface and 
monitoring capabilities in one mod
ule. Uses include controlling digital 
devices from a serial COM port and 
for monitoring remote signals. 

The 2363 serial<->parallel inter
face provides 48 programmable 1/0 
lines that are user configurable as 
inouts or outputs in qroups of eiqht 
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lines. The 1/0 lines use Texas 
Instruments new 8CT drivers with 
high sink/source capacity for driving 
digital signals, LEDs, relays, or 
other loads up to 48 mA. Internal 
pullups are provided for inputting 
TTUCMOS signals or contact clo
sures. Data transfer can be by com
mands to a specific byte(s) or by 
combining multiple bytes into data 
strings. 

For more information, contact: 

ICS ELECTRONICS 
473 LOS COCHES ST., DEPT. NV 

MILPITAS, CA 95035-5422 
408-263-5500 

MOTOROLA 
ANTENNA ADAPTER 

Nemal Electronics International 
introduces a coaxial adapter for 

use with Motorola P110 and GP300 
handheld radios. The adapter, part 
number NE9395, accepts a 8NC 
plug and adapts to the Motorola 
miniature 3.5 mm type antenna con
nector. The adapter features a gold
plated center contact and teflon 
insulation for optimum performance 
throughout the VHF and UHF spec
trum, and a knurled body for ease of 
connection. Part number NE9395 is 
a direct replacement for Motorola 
part number HLN9756A. 

Pricing for 100-piece quantity is 
$4.95. 

For more information, contact: 

NEMAL ELECTRONICS 
12240 N.E. 14TH AVE., DEPT. NV 

NORTH MIAMI, FL 33161 
305-899-0900 FAX: 305-895-8178 

E-MAIL: info@nemal.com 

DATA ACQUISITION MODULES 

These new data acquisition mod
ules from 8&8 Electronics can 

receive signals from up to eight 
external sensors, control various 
devices, and output analog volt
ages. The compact modules plug 
easily into D8-25 serial ports. 
Applications include monitoring sen-

sors and controlling process and 
test equipment, and monitoring and 
controlling ON/OFF states. 

RS232 and RS485 modules 
have the ability to interface seven 
AID channels, two digital input chan
nels, one digital output channel, and 
four channels of eight-bit D/A out
puts . Only four commands are 
needed to control the modules. For 
applications where long wire runs 
are required or a lot of line noise 
may be encountered, there are two 
current loop models which output a 
4-20 mA current. 

The four data acquisition mod
ules in the series range from $89.95 
to $109.95. Each module comes 
complete with a demo program and 
API programs. 

For more information, contact: 

B&B ELECTRONICS 
MANUFACTURING CO. 

707 DAYTON RD., DEPT. NV 
OTTAWA, IL 61350 

815-433-5100 FAX: 815-434-7094 
http://www.bb-elec.com 

TIGER BYTE-51 
SINGLE BOARD COMPUTER 

Allen Systems announces the 
release of their new TIGER 

8YTE-51 single board computer. 
This board is small in size, but big 
on performance. It measures just 
1.650 by 2.50 inches and is based 
on the 8988252, which is 80C51 
compatible. 

The 89S8252 is a powerful CPU 
with clock speeds of up to 24 MHz. 
A major feature, however, is its 8K 
bytes of flash for program storage. 
This allows for "in-system" program
ming when software is installed or 
updated. That is, the flash can be 
programmed without removing the 
CPU from its target hardware. In 
addition, programming can take 
place without special programming 
equipment. A simple PC equipped 
with a parallel printer port is all that 
is required. 

The quantity one price is $59.00 
for the 12 or 24 MHz version. A 
developer's kit is also available for 
$79.00 and includes the board, 
cable, and PC-based programming 
software. 

For more information, contact: 

ALLEN SYSTEMS 
2346 BRANDON RD., DEPT. NV 

COLUMBUS, OH 43221 
614-488-7122 

NEW IEEE1394 
BUS ANALYZER FE 

P roducts Intl., Inc. introduces the 
Model #LA-1394FE, IEEE1394 

bus analyzer FE from Kenwood. 
The #LA-1394FE was designed 

to support interface development of 
equipment incorporating the 
IEEE1394 bus, inspection tools for 
IEEE1394 chips in measuring fields, 
and monitoring of incident and reso
lution tools during development of' 
equipment incorporating the 
IEE1394 bus. 

The IEEE1394 standard is a 
high-speed interface for the next 
generation interconnection of com
pute rs, Digital Video Cameras, 
DVD, and printers. The bit rate for 
this bus is capable of 100 Mbps and 
200 Mbps now. Measuring instru
ments specialized for bus timing and 
data analyzation are indispensable 
because of high bus speed. The 
#LA-1394FE would need a logic 
analyzer and a personal computer 
for use as a bus analyzer system. 

For more information, contact: 

PRODUCTS INTERNATIONAL 
8931 BROOKVILLE RD. 

DEPARTMENT NV 
SILVER SPRING, MD 20910 

301-587-7824 FAX: 301-585-5402 
1-800-638-2020 

ISDNTESTER 

The aurorapius is a powerful and 
flexible basic rate ISDN tester. It 

tests most ISDN call and connection 
types at their U interface and on the 
S bus, including point-to-point and 
point-to-multi-point operation. It 
uses the national ISDN protocol, as 
well as custom protocols for AT&T 
and Nortel switches. Displays dialed 
number, calling party number, and 
cause codes, along with control and 
status information, and can verify 
dual 8-channel packet test. 

For more information, contact: 

JENSEN TOOLS 
7815 S. 46TH ST., DEPT. NV 

PHOENIX, AZ 85044 
1-80o-426-1194 FAX: 602-438-1690 

http://www.jensentools.com 



'Listing 3 
' Nuts & Volts: Stamp Applications, September 1997 

-[Title]----------
' 
'File ...... LCDDEM02.BAS 
'Purpose ... Stamp 1 ->Multi-line LCD (4-bit interface] 
' Author .... Jon Williams 
' E-mail.. .. jonwms@aol.com 
I Started ... 16 JUL 1994 
' Updated ... 25 JUL 1997 

' -{ Program Description ]1--------, 

' This program demonstrates the various standard features of a 1x16 LCD 
'display that uses the Hitachi HD44780 controller. 
I 

' LCD Connections: 

'LCD 

I pin 1 
I pin 2 
I pin 3 
I pin 4 
I pin 5 
I pin 6 
I pin 7 
I pin 8 
I pin 9 
I pin 10 
I pin 11 
I pin 12 
I pin 13 
I pin 14 

(Function] 

Vss 
Vdd 
Vo 
RS 
R/W 
E 
DBO 
DB1 
DB2 
DB3 
DB4 
DB5 
DBB 
DB7 

Stamp 

Gnd 
+5 
Gnd (or wiper of 1 OK pot] 
Pin4 
Gnd 
Pin 5 
Gnd 
Gnd 
Gnd 
Gnd 
Pin 0 
Pin 1 
Pin 2 
Pin4 

' -[Revision History]--------
' 
' 16 JUL 94 : Version 1.0 - compilation of code from last 3 months 
'08 AUG 96: Trimmed code to save space - no performance changes! 
' 25 JUL 97 : Updated for Nuts & Volts 

' -{ Constants ]1---------, 
SYMBOL RS = 4 
SYMBOL E = 5 

' LCD control characters 

SYMBOL ClrLCD = $01 
SYMBOL CrsrHm = $02 
SYMBOL CrsrLf = $10 
SYMBOL CrsrRt = $14 
SYMBOL Displf = $18 
SYMBOL DispRt = $1 C 
SYMBOL DDRam = $80 
SYMBOL Line1 = $00 
SYl\/1BOL Line2 = $40 

'Register Select (1 =char] 
'LCD enable pin (1 =enabled] 

' clear the LCD 
' move cursor to home position 
' move cursor left 
' move cursor right 
' shift displayed chars left 
' shift displayed chars right 

' Display Data RAM control 
' starting address of line 1 
' starting address of line 2 

' -{Variables ,__ ________ _ 
I 

SYMBOL char = B1 
SYMBOL index = B2 

' character sent to LCD 
' loop counter 

' -{ EEPROM Data ,__ ______ _ 
I 

EEPROM ('This is Line 1 "] ' preload EEPAOM with messages 
EEPROM ('This is Line 2") 

' -{ Initialization ,__ _______ _ 
I 

I nit: Dirs = %00111111 
Pins = o/oOOOOOOOO 

' set 0-5 as outputs 
' clear the pins 

'Initialize the LCD (Hitachi H044780 controller) 
I 

LCDini: PAUSE 500 
Pins = o/o0011 

' let the LCD settle 
'8-bit mode 

PULSOUTE, 1 
PAUSE 5 
PULSOUTE, 1 
PULSOUTE, 1 
Pins= %0010 
PULSOUTE, 1 
char= %00101000 
GOSUB LCDcmd 
char = o/oOOOO 1100 
GOSUB LCDcmd 
char= %00000110 
GOSUB LCDcmd 

'4-bit mode 

' 2-line mode 

' disp on, crsr off, blink off 

' inc crsr, no disp shift 

' -[Main Code]---------
' 
Start: char = ClrLCD 

GOSUB LCDcmd 
PAUSE 1000 

' clear LCD, home cursor 

L 1: FOR index = 0 TO 13 
READ index, char 
GOSUB LCDwr 
PAUSE 50 

NEXT 

' get character from EEPROM 
'write it 
' delay between chars 

PAUSE 2000 ' wait 2 seconds 

char = DDRam + Line2 
GOSUB LCDcmd 

' move to line 2 

L2: FOR index= 14 1D 27 
READ index, char 
GOSUB LCDwr 
PAUSE 50 

NEXT 
PAUSE 2000 

GOTO Start 

' -[Subroutines ]1
---------, 

' Send command to the LCD 

' Load char with command value, then call 
I 

' Clear the LCD ........... $01, %00000001 
' Home the cursor ........ $02, %00000010 
' Display control . ..... . . . . (see below) 
' Entry mode ......... . . .. [see below) 
' Cursor left . ... ....... . . $10, %00010000 
' Cursor right ............ $14, %00010100 
' Scroll display left . .. ..... $18, %00011 ODO 
' Scroll display right ...... . $1 C, %00011100 
' Set CG RAM address . . . . %01 aaaaaa (Character Generator] 
' Set DD RAM address . . . . %1 aaaaaaa (Display Data) 

' Display control byte: 
I 

I %00001DCB 
11 +-blink character under cursor (1 =blink] 
I+- cursor on/off (1 =on] 
+-display on/off (1 =on) 

' Entry mode byte: 
I 

I %000001XS 
I+- shift display [S=1 ], left (X=1 ), right (X=O) 
+-cursor move: right (X=1 ], left [X=Oj 

LCDcmd: LDW RS ' enter command mode 
' then write the character 

' Write ASCII char to LCD 

LCDwr: Pins = Pins & % 1101 0000 
Pins = char/ 16 I Pins 
PULSOUTE, 1 
Pins= Pins & %11010000 
Pins = char & $OF I Pins 
PULSOUTE, 1 
HIGH RS 
RETURN 

'save 7, 6 and RS; clear bus 
I output high nibble 
' strobe the Enable line 

' output low nibble 

' return to character mode 
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HOW TO PLACE A CLASSIFIED AD 
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 be 
placed in Misc. Electronics or wherever we deem most suitable. Enclose your 
n ame, 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 

or $8.00 for halftone of photographs. To BOX you r ad, include an additional 
$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 
10th) 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 call 909-371-8497. 

DEADLINE 
Prepaid ads received by 5:00pm on the closing date (10th of the month) will 
appear in the following month's issue. Ads postmarked through the 10th, but 
received after the closing date, will be placed in the next available issue. No 
cancellations or changes after the 10th. 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 

A photo or drawing may be run at the top of your classified ad for an additional allowed. Paid subscribers may run ads at the 60¢ rate only through their sub-
$10.00 (1" depth max.) for camera-ready art. No wording is allowed in this scription expiration date. NO REFUNDS. Credit only. No credit for typesetting 
area. Add a one-time charge of $5.00 to enlarge, reduce, or duplicate line art, errors will be issued unless you clearly print or type your ad copy. 

Choose a category for your ad from the classifications listed below. 

10. Ham Gear For Sale 
20. Ham Gear Wanted 
30. CB/Scanners 
40. Music & Accessories 
50. Computer Hardware 
60. Computer Software 
70. Computer Equipment Wanted 

24DOT7, Inc .......................................... .49 
A1 Cable ........................ ......... .... ... ...... 102 
Abacom Technologies ..... .. .............. ...... . 87 
ABC Electronics .................. .. ..... ... ....... 100 
Ace Computers ...................... ................ 37 
ACP Super Store .. .................................. 82 
Advanced Educational Systems ............. 87 
Alfa Electronics ....... .. ...... ... ..................... 38 
All Electronics Corporation ...... .. ........ .... 65 
Allison Technology Corporation .. .... .. 33, 74 
Alltech Electronics Co ............ ............... .48 
Alltronics ............... ...... ............................ 29 
American Innovations, Inc .............. .. ...... 33 
Andromeda Research .. ........ ..................... 5 
Antique Radio Classified ......... ............. .. 75 
Ar2 Communications Products .. ...... ........ 6 
Autotime ... .. ... ..................................... .... 11 
Basic Electrical Supply 

& Warehousing Corporation ...... .. .... .. .. 30 
Battery-Tech, Inc .. ... .. ....... ...................... 76 
Baylin Publications ..................... .. ........... 11 
BCD Electro ..... ...................... .............. .. 7 4 
Bell Electronics ........ ............................. . 22 
Bilocon Corp ... ... ......... ... ... ............. .. ....... 75 
Bisme Computer, Inc . .. ........................... 14 
Brigar Electronics ................ ... ................ n 
C & S Sales, Inc ................................ 8, 89 
C and H Sales Company ......... ............ 102 
Capital Electronics, Inc ...... ............... 66, 96 
Cellular Technology Group ......... ............ 61 
CFXTechnologies .......... ........................ 75 
Chenesko Products, Inc . ........ ................ 24 
Circuit Etching Technics .................... ....... 6 
Circuit Specialists, Inc ................ .......... 114 
Communications Electronics, Inc ........... 17 
Consumertronics .......... ....... .... ............... 39 
Converters, LTD . .. ......... ....... ..... .............. 67 
Corporate Systems Center .................... 22 
Cruising Equipment ... ............. ... .. .......... 25 
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80. Test Equipment 
85. Security 
90. Satellite Equipment 
95. Military Surplus Electronics 

100. AudioNideo/Lasers 
110. Cable TV 
115. Telephone/Fax 

120. Components 
125. Microcontrollers 
130. Antique Electronics 
135. Aviation Electronics 
140. Publications 
145. Robotics 
150. Plans/Kits/Schematics 

ADVERTISER 1S INDEX 
Cunard Associates .................................. 25 MCM Electronics .................................... 23 
Cyber-Test ............... .............................. 97 Mega Electronics .. .... .. ........................... 75 
Danbar Sales Company ........................ .45 Metric Equipment Sales, Inc .................. 30 
Davilyn Corp . ............................ ............. ... 7 M.F.M. Communications ....................... .. 92 
Decade Engineering ..................... ......... 75 microEngineering Labs .......................... 51 
Detection Dynamics ............................... 75 Midwest Electronics ............... .... .............. 6 
Dexis ...... ... .......... .. ........... ................ 75, 96 Micromint, Inc ........................................... 2 
Direct Cable Supply ............................. 100 Modern Communications ....................... 15 
DYNAMIC Technologies ........................ .46 Modern Electronics ............. .. ................. 97 
Earth Computer Technologies ................ 24 Mo-Tech Distributors ...................... 49, 101 
E.H.Yost & Co ........ ................................. 73 Motron ................................................ ..... 57 
Electro Tool, Inc ...................................... 25 Mouser Electronics ...................... ..... ..... 51 
Electronic Rainbow Ind., Inc ................... 21 Mr. NiCd .. .................. ~ ........... ... .............. 73 
Electronic Service and Supplies ............ 82 MWK Industries ............ .. .. ..................... 92 
Electronics Book Club® ......................... 35 National Cable Services .. ...................... 47 
EMAC, Inc . .... .................. ...... ... ... .... .. ..... 14 National Control Devices ......................... 7 
EPS ......... .... ........ ..... ............ .. .. ... ..... .... .. 75 Netcom .......................................... ... .. ..... 5 
Foss Warehouse Distributors ......... - ...... 74 New Company ..... ... ............................. 101 
Gateway Electronics, Inc ........................ 60 Novaplex .. ..... .. ..... .......................... ......... 50 
General Device Instruments .................. 74 Optoelectronics ............... ..... ... .............. 115 
Global Connections ... .. ... .. .. ................... 15 One Stop Supplier .......... .. .. .. ................. 97 
Greenleaf Electronics .. ........................... 59 Parallax, Inc .................... ......... Back Cover 
Halted Specialties Co ......... ............... .. ..... 3 PARAMAX, INC . ..................................... 67 
H.T. Orr Computer Supplies .............. ... ... 44 Phelps Instruments ............................... . 36 
l.E.S . ....... .. ... ......... .............. .. ................. 79 Pioneer Hill Software ............. ................ 51 
Images Company ....................... ............ 74 Plazac Sales, Inc . .. ......... ........................ 88 
Index Publishing Group, Inc . .................... 7 Polaris Industries ....... ............................. 51 
Information Unlimited ............................. 68 Prairie Digital, Inc ................................... 75 
lntronics, Inc .. ...... .. .................... .... ......... 71 Prime Electronic 
J & M Microtek, Inc ................................. 40 Components, Inc ....................... .......... 57 
Jade Products, Inc . ......................... ........ 74 Progressive Solutions ..... ..... .................. 75 
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Fantastic DMM Offer!!! 
Don't let the price fool you . This meter is a digital multimeter 
designed for engineers and hobbyists. Equipped with 5 func
tions and 19 ranges. Each test position is quickly and easily 
selected with a simple turn of the FUNCTION/RANGE selec-
tor rotary switch. Rubber Boot Included 
General 
Display: 3-1/2 Digit LCD, 21 mm Figure Height with Automatic Polarity 
Overrange Indication: 3 Least Significant Digits Blank 
Temperature for Guaranteed Accuracy: 23'C±S'C RH<75% 
Temperature Ranges: 

Operating: O'C to 40'C (32'F to 104°F) 
Storage: -10'C to SO'C (14°F to 122°F) 

Power: 9V Alkaline or Carbon-Zinc Battery(NEDA1604) 
Low Battery Indication: BAT on Left of LCD Display $ 
Dimensions:188mm long x 87mm wide x 33mm thick 19 Q 
Net Weight: 400g 

DC Voltage (DCV) any qty 
Range: Resolution: Accuracy: Resistance (C) 
200mV 100µV Range: Resolution: Accuracy: 
2ooomv 1 mV 200Q 1 oomo 
20V 10mV ±(1%rdg+2dgts) 20000 10 

200V 100mV 20Kn 100 ±(1.2%rdg+2dgts) 
1000V 1V 200Kn 1000 
Maximum Allowable Input: 1000V DC or Peak AC. 2000Kn 1Kn 

DC Current (DCA) 20MO 10Kn ±(2%rdg+10dgts) 
Range: Resolution: Accuracy: Maximum Open Circuit Voltage: 2.BV 
200µA 1 OOnA Diode Test 
2000µA 1 µA ±(l .2%rdg+2dgts) Measures forward voltage drop of a semiconductor 
20mA 1 OµA junction in mV test current of 1.SmA Max. 
200mA 100µA ohFETest 
1 OA 1 Om A ±(1.2%rdg+2dgts) Measures transistor hFE. 
Overload Protection: mA Input. 2A/250V fuse. Frequency Range: 45Hz-450Hz 

AC Voltage (ACV) Maximum Allowable Input: 750V rrns 
Range: Resolution: Accuracy: Response: Average Responding. Calibrated in rrns of 
200V 100mV ±(1.2%rdg+10dgls) a Sine Wave. 
750V 1V 
CAT NO 
9300G 

DESCRPT10N 
Rugged High Quality DMM with Rubber Boot 

Switchable Scope Probe Sets 
(Selectable Xl/Ref/XlO) 

PFICE 
$19-00 

These high quality scope probe sets are for oscilloscopes 
up to 60MHz (model HP 9060) or 150MHz (model HP9150). 
Both sets include a handy storage pouch and include 
an IC test-hook adapter for the probe. The BNC connec
tor rotates to avoid cable tangle or kink. Cable length is 1.4 meters. PRICEEACH 
CAT NO DESCRIPTION 1 10 100 
HP-9060 Scope Probe Set DC-60MHz $16.49 $14.49 $11.58 
HP-9150 Scope Probe Set DC-150MHz 24.95 21.95 18.62 

CCD C IRR • AsLowAs$85/I 
This black and~e!~c~rome CCD ~~,Pe~I!~~~~ ··· 
contained on a PCB (70mm x 46mm). The lens is the 
tallest component on the board (27mm high from the 
back of the PCB) and it works with light as low as 0.1 lux. 
It is IR Responsive for use in total darkness. It comes with 
six IR LED's on board. It connects to any standard monitor, AU or v1 eo mpu on 
a VCR or through a video modulator to a TV. Works with a REGULATED 12V power 
supply (11V-13V) . Hooks up by connectiong three wires: red to 12V, black to 
ground (power & video) and brown to video signal output. 
Power Supply Regulating Kit for CA-H34 This simple kit is designed to 
fit onto the back of the CA-H34 CCD camera. It resolves the problem of hooking 
up the camera to an UNREGULATED supply (which damages the camera) by 
providing safe regulated power from any 12V-14V DC supply. It also provides 
regulated 12V DC from a 12V AC source. PRICEEACH 
CAT NO DESCRIP110N 1 5 
CA·H34A PCB Mounted IRCCD Camera $99.00 $85.00 
A34 Power Supply Regulating Kit $6.95 

PM-128: 3-1/2D LCD Dlgltal Panel Meter; PM-129: 3-1/2D LED Digital Panel Meter 
Features . . . (cont.) 
• 200mV Full Scale Input Sens1t1v1ty Overrange Indication : ·1· Shown in the Display 
• PM-128 - Single 9VDC Operation Reading Rate Time : 2-3 Readings per sec. 
• PM-129 - Single 9VDC Operation Input Impedance : >100 Mohm 
• Decimal Point Selectable Accura~y . : +-0.5% (23+-5'C, <80% RH) 
• PM-128 _ 13mm Figure Height PowerD1ss1pation : PM-128 - 1mA DC 

· I · I · ·' PM-129 - 60mA DC • Automatic Po anty nd.1cat1on Decimal Point : Selectable w/Wlre Jumper 
• Guaranteed Zero Reading for 0 Volt Input supply Voltage : PM-128 - gy DC 
• High Input Impedance (>100Mohm) PM-129 - 9V DC 
SpecHlcatlons - PM·1281PM-129 Size : 67mm x 44mm 
Maximum Input : 199.9mV DC Aoallc:atlona Include: 
Maximum Display : 1999 counts (3-112 Digits) • • ~oltmeter • Capacitance 

w/Automalic Polarity Indication • Thermometer Meter 
Indication Method : PM-128 - LCD Display • pH Meter • LUX Meter 

PM-129-LEDDisplay • dB Meter • LCR Meter 
Measuring Method : Dual-Slope Integration • Watt Meter • Other Industrial 

AID Converter System (cont.) • Current Meter ~ I• :. 

Positive Photo Resist 

Pre-Sensitized Printed 

Circuit Boards 
These pre-sensitized printed circuit boards are ideal 

for small production runs. They provide high resolu
tion and excellent line width control. High sensitive 

positive resist coated on 1 oz. copper foil allows you to 
go direct from your computer plot or art work layout. No need to reverse art. 
Single-Sided, loz. Copper Foll on Paper Phenolic Substrate PRICE EACH 
CAT NO DESCRIPTION 1 10 50 
PP101 100mm x 150mm/3.91" x 5.91' $2.55 $1.90 $1.70 
PP114 114mm x 165mm/4.6' x 6.6' 2.98 2.45 1.98 
PP152 150mm x 250mm/5.91" x 9.84" 5.40 3.98 3.60 
PP153 150mmx300mm/5.91 " x11 .81 ' 6.15 4.48 4.10 
PP1212 305mm x 305mm/12" x 12' 12.78 10.65 8.52 
Single-Sided, loz. Copper Foll on Fiberglass Substrate PRICE EACH 
CAT NO DESCRIPT10N 1 10 
GS101 100mm x 150mm/3.91" x 5.91" $ 3.90 $2.98 
GS114 114mm x 165mm/4.6" x 6.6' 4.80 3.49 
GS152 150mm x 250mm/5.91" x 9.84" 8.69 5.98 
GS153 150mm x 300mm/5.91' x 11.81 ' 10.20 7.20 
GS1212 305mm x 305mm/12" x 12" 18.88 15.73 

50 
$2.60 

3.20 
5.78 
6.80 

12.59 
Double-Sided, loz. Copper Foil on Fiberglass Substrate PRICE EACH 
CAT NO DESCRIPTION 1 10 50 
GD101 100mm x 150mm/3.91' x 5.91' $ 5.07 $3.68 $3.38 
GD114 114mm x 165mm/4.6" x 6.6" 4.29 3.99 
GD152 150mm x 250mm/5.91' x 9.84' 7.39 6.98 
GD153 150mm x 300mm/5.91" x 11.81" 8.69 8.30 
GD12t2 305mm x 305mm/12' x 12' 

5.95 
10.47 
11.95 
22.09 18.35 14.68 

Develoner This product is used as the developer on 
our positive p~oto-resist printed circuit boards. Includes instruc
tions. 50 gram package, mixes with water, makes 1 quart. 

PRICE EACH 
CAT NO DESCRPT10N 1 
POSDEV Positive Developer $ .95 

Etching Tank This handy etching system will 
handle PC boards up to 8" x 9', two at a time. Ideal for etching 
your PCB's! System includes an air pump for etchant 
agitation, a thermostatically controlled heater for keeping 
etchant at optimum temperature and a tank that holds 1.35 
gallons of etchant. A tight fitting lid is also supplied to prevent 
evaporation when system is not being used. Typical etching 
time is reduced to 4 minutes on 1 oz. copper board! 

10 
$ .80 

~:.~:c,o Et~~em ~ REDUCES ETCHING TIME! 

Etching Chemicals/Ferric Chloride 
A dry concentrate that mixes with water to make 1 pint of etchant, 
enough to etch 400 sq. inches of 1oz board. PRICEEACH 

CAT NO DESCRIPT10N 1 5 
ER-3 Makes 1 pint $3.50 $2.75 

Di2ital Panel Meters (LCD & 
LEO) 3-112 Digit LCD 3-112 Digit LED 4-112 Digit LCD 

PM-328: 4-1nD LCD Digital Penel Meler 
Don't let the prices fool you. These digital panel meters 
are not surplus, so even if you design them into an 
ongoing manufactured product, you can be assured 
of continued availability. These high quality digital panel meters are decimal 
point selectable with guaranteed zero reading at zero volts input. 
~ • PM·328 Features· 
Maximum Input : 199.99mV DC • 200 00 • V F 11 S I I t S "!' "ty Maximum Display : 19999 counts (4-112 Digits) . . m u ca e npu ens1 1v1 

w/Automatic Polarity Indication • SinQ,le 9V DC Operation 
Indication Method : LCD Display • Decimal Point Selecti!ble 
Overrange Indication : •1 •Shown In the Display • 11 mm LCD F1gu~e Height . 
Input Impedance : >100 Mohm Automatic Pofanty Indication 
Accuracy : +-0.05% (23+-5'C, <80% RH) Low Battery Detection and Indication 
PowerDisslpatlon : 1mA DC • High Input Impedance (>100 Mohm) 
Decimal Point : Selectable w/Wire Jumper 
Supply Voltage : 9V DC 
Size : 67mm x 44mm 
CAT NO DESCRIP110N 
PM-128 3-1/2 Digit LCD Panel Meter 
PM-129 3-1/2 Digit LED Panel Meter 
PM-328 4-1/2 Digit LCD Panel Meter 

. ., .. . :: 

PRICE EACH 
10 25 100 250 

$ 7.09 $ 6.40 $ 5.86 $ 5.25 
9.54 8.67 7.95 6.95 

16.40 14.90 13.66 11.93 

'' •• 
SEE OUR ON-LINE CATALOG AT 

www.cir.com 

---1119111~ ........ 
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SINCE 1971 

CIRC,fii8!sFf~~W38' INC. 
602-464-2485 

602-464-5824(FAX) 
WE ACCEPT: 

. ~- -. . . "'-"" 
- -- ~ 

RECEIVE OUR LATEST 132 PAGE CATALOG! 
It's chock full of all types of electronic equipment and 
supplies. We've got l.C.'s. capacitors, resistors, pots, in
ductors, test equipment, breadboarding supplies, 
PC supplies, industrial computers, data acquisition 
products, personal computers and computer parts, 
plus much, much more. FAX us your name and address or 
call 800-811 5203, ext. 5, to leave a message on our 
catalog request line. www.clr.com 

Write In 80 on Reader Service Card. 
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The fOfllf Test 
when speed, perform 

ceiver. The professional choice 
ce, and reliability are an issue ! 

For Commercial and Mobile Radio testing, the 

Optoelectronics Xplorer stands alone. Let 

the Xplorer perform all your quick radio 

checks, instantly determining the radio's fre

quency, CTCSS, DCS, DTMF, deviation or 

signal strength. The Xplorer automatically 

locks on to any nearfield signal from 30MHz • 

2GHz in less than a second. 

There is no setup necessary-Whether you're 

in the field or in the shop, the Xplorer is the 

portable, compact and economical solution 

for any two-way communications business. 

SPECIFtCATIONS 

Freq. Range 30MHz - 2GHz 

Modulation FM Deviation 

Freq. Response 50 - 3000Hz 

Auto Sweep Time <1 second 

Input 50 Ohm -59dBm @100MHz 

-25dBm @1 GHz 

FEATURES 
•Nearfield receiver, sweeps 30MHz-2GHz in <1 

second ( Cellular blocked on all U.S. units) 

•Decodes CTCSS, DCS, and DTMF. Manually 

rec~rd tones into memory 

•Lockout up to 1000 frequencies 

•store 500 frequencies in memory with time & date 

stamp, as well as number of hits per frequency 

•NMEA-0183 GPS interface for recording Latitude 

& Longitude coordinates (GPS Required) 

•vFO mode for tuning to specific frequencies 

•pc interface for downloading data from memory 

•FM demodulation I Built-in speaker 

•Auto or manual fre uency old 

•Maximum nearfield reception I Up to 1/4 mile away 

Summer Special Includes: 
Spectrum CD & CC30 Case 

Xplorer includes: TA 1 OOS antenna, NiCads 
Charger, PC Download cable and software 

Display 2 line LCD FACTORY DIRECT ORDER LINE: 800•327•5912 
Power Internal NiCad 

Check out our Web Site 
www.optoelectronics.com 

MADE IN U.S.A. 
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BASIC Stamp® computers 
Tiny computers run PBASIC programs 

BASIC Stamps answer the request for small , 
low-cost, easily programmable computers. 
BASIC Stamps are programmed in Parallax 
BASIC (PBASIC), a simple language with 
powerful I/O instructions. BASIC Stamps have 
their own PBASIC interpreter, non-volati le 
EEPROM, and 5-volt regu lator. Because of 
their reliability and ease of programming, 
BASIC Stamps are the microcontroller of 
choice for hobby projects and industrial control. 

BASIC Stamp® modules 

BSl-IC Modu le 
8 1/0 lines 
80 PBASIC instructions max. 
2000 instructions/sec. 
2400 baud seria l 110 
14-pin SIP module 

Mechanical insect controlled by BASIC Stamp 
Parallax 's United Kingdom distributor Milford Instruments 
(www.m ilinst.demon.co. uk ) uses the BASIC Stamp I to 
control se rvos , LEDs and antennae switc hes in th e ir 
BASLC Stamp Bug kit. The BASIC Stamp Bug was a popu
lar guest in our booth at the June COMDEX show in At
lanta, Georgia, and now finds its way into our regular prod
uct line. Call for pricing and availability of this little beast. 

Plastic extrusion machine industrial application 
Fisher Automatio n of Whitestone, New York uses 
BASIC Stamps in their plastic extrus ion machines to sense 
the appropriate time to start a c ut cyc le and sequence 
severa l pneumatic va lves. Fisher Automation reports that 

. "the BAS IC Stamp has proven extremely reliable in our 
app lications, running 24 hours per day, seven days a week, 
and performing up to 70 cuts per minute ." 

Serial LCD Displays 

$34 
2-li ne x 16 character LC D disp lay (part #279 10) $54 
4-line x 20 character (p a r t #279 19) $ 1 09 
Seria l LCD modules from Scott Edwards Electronics take one BASI C Stamp 1/0 line and 
ground , and are controlled with simple SEROUT instructions. 

Familiar PBASTC language with l/O instructions including BUTTON, HIGH, IN PUT, 
LOW, OUTPUT, POT, PULS IN , PULSOUT, DEB UG , PWM , 
REVERSE, SERIN, SEROUT, SOUND, and TOGGLE. 

BS2- IC Modul e 
16 I/O lines 
500 PBAS IC instructions max . 
4000 in struction s/sec. 
50k baud serial l/O 
24-pin DIP module 

$ 4 9 

Simi lar language as BS l-IC, plus DTMFPUT, FREQOUT, SHIFTIN and SHIFTOUT, 
XOUT (X-10 power line control ), etc. l/O functions common to both modules have a 
higtier reso lution on the BS2-IC, due to its faster clock speed. Larger EEP ROM , high 
speed, and divers ity of instructions make the BS2-IC our most popu lar product. 

BASIC Stamp Starter Kits 
BAS IC Sta mp I Starter Ki t (part #27205) $99 
BAS IC Sta m p II Starte r Ki t (part #27203) $1 49 
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BASIC Stamp If Starter Kit 
shown with BS2-IC module 
0 11 rnrrier board 

(888) 512-1024 

BASIC Stamp AppKits 
MAX72 19 8-d igi t LE D d isplay driver (part #27914) $2 6 
LTC l 298 12-bit A ID co nver to r (part #27916) $26 
DS 162 0 di gita l t hermom eter I t her nrnstat (p a rt # 279 17) $26 
CM 8880 DT M F Tra nsceiver (p a r t #279 15) $26 
Xicor X25640 8 k seri a l EEPROM (part #279 18) $26 
AppKits include all the materials you need to learn about interfacing electronic parts to the 
BASIC Stamp. Each AppKit contains a sample device and supporting components, easy to 
read documentation, and source code. 

Visit Parallax at fall trade shows! 
September 29 to October 2, 1997 
San Jose Convention Center 
Booths #2019 and #202 1 • EM BEDDED 

S YST E M S 
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November 4 to 6, 1997 
Santa Clara Convention Center 
Booths #5405 and #5407 

November 17 to 21, 1997 ~ 

Watch our web s ite for booth in format ion. • COMDEX Sands Convention Center ••• ~.J. · 
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Yes, lhcre will be new products released al these trade shows. Watch our web site for free guest passes, too. 

3805 Atherton Road , #102 • Rocklin , CA 95765 • USA 
Office I Technical Support: (916) 624-8333 • Fax: (916) 624-8003 • FaxBack: (916) 624-1869 
info@parallaxinc.com • stamptec h@parallaxinc.com • http ://www.parallaxinc .com 

Australia and New Zealand +61 39 720 5344, +61 67 722 777 ·Austria +49 241 918 90 0 · Belgium +32-4 377 5151 ·Bulgaria +359 2 72 77 50 ·Brazi l +55 11 453 5588, +55 11 801 0045 •Canada (514) 336-9426 •Czech 
Republic +42 49 5813 252 • Finland +358 31 266 1885 • France +33 328 550 328 ·Germany +49 241 918 90 0 ·Greece +30 1 902 0115 ·Hungary +36 1270 7680 •India +91 422 232 561 ·Ireland +44 1 977 683 665 • 
Israel +972 3 498 543 •Italy +39 0542 55400 •Japan +81 3 3251 1779 •Netherlands +3110 450 4949 · Poland +48 34 648 882 ·Singapore +65 296 3995 •Slovak Republic +42 7 580 2574 • South Africa +27 11 493 6242 
• Sweden +46 431 41 00 88 • Switzerland +49 241 918 900 ·Taiwan +886 2 647 1978 • United Kingdom +44 1 977 683 665 • United States 800 344-4539 (Digi-Key), 800 831-4242 (Jameco) , 800 538-5000 (JDR), 
800 652-6733 (Marlin P. Jones), 800 467-7736 (DC Electronics), 415 491-4600 (Mondo-Tronics), 800 843-7422 (Radio Shack Unlimited), 303 512-2060 (TechAmerica) 

PBASIC, BS1-/C, and BS2-IC are trademarks and BASIC Stamp and /he Parallax logo are registered trademarks of Parallax, Inc. · Prices do not include shipping and sales tax • Features and prices subject to change without notice. Prices are US. prices only; prices in other 
countries may vary. COMDEX is a registered trademark of Softbank COMDEX. 0897 NV 
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