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-Micromini lnl •cas Small, 
Ultrafast BASIC and C Computing! 

There is no debating that the BASIC Stamp~ I is a great 
little controller. Unfortunately, it has to sacrifice speed and 
performance to bring you the convenience of BASIC. Now, 
Micromint offers Stamp users the best of all worlds: as­
sembly language speed, BASIC and C programmability, and 
enhanced performance. 

Micromint introduces the three little PicStics . PicStics 
are BASIC Stamp" I I/O-compatible 14-pin boards 
with a little extra. The primary en­
hancement is speed. Any nr"n"'~"'·T> 
you have for a Stamp will auto­
matically run faster on a PicStic 
using the PBASIC compiler. Be­
sides getting at least a 15-times 
increase in execution speed and 
typically double the instruction 
space of the Stamp I, you also 
crease your code's security. 

r-----..- -
Micromini Micromini 

-
Micromini 

-

PicStics also have more 1/0 lines and onboard features. 
The PicStic ~ 2 has a battery-backed hardware clock/calen­
dar. Most people just call it a real-time clock because it 
allows you to trigger program events based on a particu­
lar time of day or day of the month. PicStic · 3 connects 
you to the analog world through its high-speed, 2-channel, 
12-bit A/0 converter. 

Small size, high speed, improved performance, 

actual size 
0 .6" X 1.4" 

and lower cost. That's the 
new PicStic. 

Call now and order. 

Mast Asked Questions 
PicSiic'" I PicSiic'" 2 PicStic'" 3 BASIC Stamp 

I. Ia PlcSUc BASIC ._,z com,.......? 
Using the PBASIC compiler, PicStics are 100% BASIC Stamp pro­

gram compatible, but typically run 15 times faster (7 times faster 

than 8S2) and allow more variables. If you have an existing 8S1 

program, it can be compiled using the PBASIC compiler and ex­

ecuted exactly as before. The only exception is that because PicStic 

Price $29 $39 $39 $34 
881 software compatible yes yes yes yes I 
Reprogrammable EEPROM yes yes yes yes 
1/0 lines 10 9 10 8 

I 
I 

I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
Extra features none real-time clock 

Programming language PBASIC compiler, PBASIC compiler, 

2-c:hannal, 
12-bit ABC 

PBASIC compiler, 

none 

PBASIC interpreter I 
I 

uses a compiler, interactive features like debug are not compiled I 
with the program. I 

C, assembly lang. C, assembly lang. C, assembly lang. 
RAM [variables) 22 bytes 22 bytes 22 bytes 14 bytes I 
Max. program length 150 inst' 150 inst' 150 inst' 80 inst' 

I Clock speed 4 MHz 4 MHz 4 MHz 4 MHz 
Execution speed 50k lnstfs* 50k lnstfs* 50k lnstfs* 2k inst/s I 
Max. serial 1/0 2400 bps" 2400 bps" 2400 bps" 2400 bps 
Packaging 14-pin SIP 14-pin SIP 14-pin SIP 14-pin SIP 

~------ -~ -- - - _ .. 
'Maximum program length and execution speed are determined by instruction mix. Overall speed gain is typically at 
least 15 times while individual instructions may be 100 times faster 

"Comm speed is presently set for compatibility. New COfllliler versions wtll allow 9600 bps. 

PBASIC or C compiler. PicStic programmer. power supply, and cables. 

Does not includes PicStic. $149.00 

Simply order PicStic by numbar: PS1, PS2. or PS3 

,.0 OIIDEB CAI.I. 

I I 
4 Park ~,.. Vernon. CT 06066 

2.1 .... a -IC ltalllp"' ............... . ,..... 
C.lault? 
No. Parallax BASIC Stamps" use an interpreted BASIC with a 

tokenized BASIC downloader. PicStics use an EEPROM-program­

mable processor with a compiled PIC assembly language program. 

So, yes, you'll need a PicStic programmer with either the PicStic C I 
or P8ASIC compiler development system. 

3 . ... fast • the Pldllc DC? 
PicStic uses an LTC 1298 12-bit ADC. In a typical application, the 

ADC can provide 1000 samples per second or more. 

For a 9-V input at 25'\:, the 5-V output is typically 100 mA. 

I . .., .._ l'lclllc .._ ............. _ ., . ... 
PicStic has the same eight general-purpose VO lines eupported in 
P8ASIC, but because PicStic uses an EEPROM PIC16C84, the two 
lines required for programming the Stamp aren't required on 
PicStic. These two V0 lines and the four interrupt sources re 
available using MIS8mbly language {ar calls from PBASIC Cll" C). ............ u.-.... 
The bast part about uatng PioStic and a ~ is chat wa can 
start by being 1()Qqb compatible and then add powerful new in­
structions es they re written. Next versiona r:l the PBASIC com­

piler will allow 9600 bps, Peek and Poke, ancUncreased clock speeds. 

I 

I 

Tel: (860) 9'71-6170 • Fax: {860)~-2204 • in 'Europe: {44} 1285-658122 • in Canada: {514]336-9426 • ····~~~--~~~~~~~-~-~~~--~ 
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1 t ~1 f 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! 

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

rr Consists of new external Reno CD/ROM drive, 
docking bay with SCSI2 port, AC Adapter 
..,. Now with Mac software, better vibration damping! 
.,. Later-style model uses AA Alkalines, not NiCads 
.,. Double-speed 180mS drive is lightning fastl 
.,. Drive detaches from docking bay, use with 
headphones as a portable personal audio CD player 
.,. Great for Mac or IBM (adaptor bracket Included) 
.,. Brand new in box. 90-day warranty $gg 

95 -1• Vlalon Reno Kit HSCI15586 • 

~ ~!1.~ 
Complete Portability! 

+ Mecll• VIsion Reno Kit HSCI15586 Includes: 
B. Reno Cable Kit (SCSI2 • DB25 cable, SOp. ribbon cable, 
internal & external audio patch cables) 
C. Padded Travel Pouch 
D. Internal SCSI IDS50to 0825 Adapterb<acketfor IBM, use 
with Reno cable k~ (above) & your SCSI card for convenient 

SCSI and audio connections ~-~ 
E.~ A ... rr ., ~· · 
+ Reno Accessory Available Separately: 
A. Rechargeable Battery Pack (for eartv-sl'/le Reno, will not 
recharge In late-model Reno) HSCI15587 $9.95 
F. Macintosh Powerbook SCSI Adapter (HDI-30 to 25-pin D 
connector) HSCI15704 $12.50 ~ purchased alone, 
or with purchase of Reno K~. $5.00 

New Hard Drive Deals! 
+ Max tor LXT213S 3.5" haK-height (1.5") 200MB SCSI drive 
+ Seven heads, 1320 cylinders, 15mS access time 
+ New, 90-day warranty 

HSCt18026 $49.95 
+ Proprietary interface drive for IBM Thinkpad laptops 
+ 125MB 2.5" form factor (1" height) 
+ New, 90-day warranty " 

HSCt16025 $59.95 

DTC Disk Controllers! 
+ K you know computers, you know of Data Technology 

Corporation's reputation for robust devica controllers! 

+ Unused In OEM packaging ~h Software & Info Sheet 

+ Many bus formats & drive types supportad 

+ All have our 90-day warranty ·· Now, Lo- Prlceal 

DTC.2130S HSCI15837 $9.95 
<r PCI Bus controller for two E·IDE drives (no FD) 

DTC.21300 HSCI15831 $14.95, 
<r PCI Bus controller for four E· IDE drives (no FD) 

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

DTc-3270VL HSCI16068 $27.50 
<r VESA-Local Bus HD/FD SCSI-2 Controller 

<r Will control up to seven BGB drives, can co-reside 

DTC.2277A HSCI16066 $27.50 
<r Caching VLB E·IDE controller with floppy controller 

DTC-3150V HSCI80376 $19.95 
<r 8-bit Non-bootable SCSI (perfect for Renol) 

-~~ • Toll Free (Orders Only) 1-BOG-4 HALTED 
Internet World Wide Web: 
3500 Ryder St., Santa Clara, CA 95051 
4837 Amber Ln., Sacramento, CA 95841 
6819 Redwood Dr., Cotati, CA 94931 

Full-screen MPEG Video! 
+ REALmagic Maxima MPEG playback controller by Sigma 

Designs enhances your multimedia capabileyl 
+ Get ful~screen, full motion video with CD-qualey soundl 
+ Up to 1280 x 1024 resolution, 30 frames/sec . 

+ 16-bit ISA Bus card connects to your VGA card and 
to your sound card with Included cables 

+ Demo CO's (Silent Steel, Flash Traffic interactive thrillers). 
book and software Included 

+ REALmagic Interactive and OM-1 compatible 

+ New in retail box, 5-yeer manufacturefs warranty I 

RIAlma~-
MAXIMr-

HSCI16062 $149.00 

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

+ 100 • 400 dpi resolution, hardware (sw~ch) selectable 

+ Factory Refurbished, 90-day warranty 

+ Includes Fototouch image acquiring & editing software, 
Omnipage OCR software 

+ Latest Windows 95 drivers included 

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

PCMCIA Card Reader 
+ IBM Compatible Reader/Wr~er for PCMCIA Cards 

+ SwapBox by SCM Microsystems wlth16-be ISA Bus card 

+ Convenient front access for slots (not In rear of system) 

+ F~s in 3.5" drive bay, or use included 5.25" bracket 

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

+ Perfect for transferring data or hardware from laptops, 

notebooks or Kodak Cameras to desktop PC's 

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

+ New in OEM paclcage (white box), 90-day warranty 

HSCI15954 $79.95 

PCMCIA SCSI Card 
+ Mediavision PCMCIA SCSI II Card for Laptops 

+ Use ~h CD/ROM Drives, WORM Drives, Hard Drives, 

Scanners, any SCSI I or II device 

+ Bundled with Corel SCSI (ver. 2.04) soltware 

+ Cable, installation software, manual Included 

+ Would make excellent laptop connection to Reno, above 

+ New in box w~ soltware, 90-day warranty 

HSCI15893 $79.00 

Electronic 
Supply 

(1-800-442-5833) 
http://www.halted.com 
(408) 732-1573 -or-

(916) 338·2545 FAX your orders to: ~ 
(707)792-2277 (408) 732·6428 .... 

It's almost that time again ... Mark your calendars for 

Saturday, September 21, 1996 

EGA Refuses to Die! 
+ ATIBOO-Pius EGA Video Card for ISA bus systems 

+ Perfect for low-end or infrequently-used compulers (like 
remote system controllers, BBS's, etc.) 

+ Connects to any 9-pin EGA Monitor 
+ Hurry, the last time we had these, they sold out quickly! 

+ New in OEM bag with software, 90-<lay warranty 

HSCI16024 $19.95 

Erasable Optical Drive 
+ Maxoptix (by Max lor) T aMi I Removable Media Drive 

+ 35nS avg. access time, 680kBIS transfer rate 

+ SCSI Interface, 5.25" Full Height Form Factor 

+ Used, tested good, 90-day warranty 

+ Uses 650MB or 1GB cartridges 

+ Use of high quality, fan cooled dust-fiHered enclosure highly 
recommended 
+ Able to run files from drive, unlike lape backup units 

HSCI15995 Tahiti I Optical Drive $199.00 
HSCI15996 New 650MB cartridge $49.95 

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

Out jacks, Volume ccntrol. 
+ Microphone included 
+ Installation software (Windows 3.x), InstructiOns included 
+ New in OEM packaging 
+ 90-day warranty 

HSCI15948 $59.95 

Visit HSC's Website! 
+ HSC has a new presence on lhe Internet World Wide Webl 

+ Simply point your browser to hltp://www.haHed.com 

+ SHe is constantly being revised, please visit often I 

+ Specials and one-of-a-kind llems not in our adsl 

Small-scale Video! 
+ Matsushita M·A101BUS ceo Color ceo-camera 

+ ComposHe video out, separate audio output jack, 
Operales on 12VDC (AC Adaptor incl.) 

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

+ Made by MalsushM for IBM 
Videoconferencing System 

+ Un~ measures under S"long • 90-day warranty, new in box I 

HSCI80375 $189.95 

Bargain SCSI Sound Card 
+ Mediavision ProAudlo Spectrum 16 sound card 

+ 16-bit audio, 44.1KHz stereo sound 

+ MPU 401 MIDI emulation, Soundblaster compalible 

+ Internal SCSI CD-ROM port, microphone jack (mike not 
included), line-in, speaker jack, joystick port 

+ Includes driver disk, information sheet (no book) 

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

HSCI15797 $39.95 

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

+ Brand new in box with 90-day warranty 

+ EZ· Tape software for 005/Windows 3.XX is included 

+ Hooks to floppy ccntroller with included insertion cable 

+ Comes ~h brackels and 5.25" faceplate for mounting in 
regular half·height drive bay, but can be mounled in 3.5" 
bay with optional faceplates below 

+ Made for IBM so you know It's rugged! 

+ Includes new 250MB preforrnatted tapa 

HSCI15805 $39.95 

-Irwin Tape Backup Accessoriess ·• 
+ 3.5" Faceplate, Light Gray H$CI15807 $2.95 

+ 3.5" Faceplate, Dark Gray HSCI15808 $2.95 

You can still subscribe to our e-mail •Mailing list•, just 
send a posting to HSC-server@hsc.cue.comwith the single 
line message: SUBSCRIBE HSCmall <full name> 
You willgetfuture unsolicited mailings. You can ·unsubscribe• 
at any time in the same manner. 

htt :l/www.halted.com 
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re 
Dear Nuts & Volts: 

I don't usually write to elec­
tronic magazines that I have fol­
lowed since 1945, but someone 
should give Ronald Reis a pat on 
the back for such an excellent 
article on resistors "The 
Ubiquitous Resistor: All About the 
Most Widely Used Electronic 
Component of All Time" July '96. 

I was Ham licensed in 1946, 
radio school USAAF 1944, and 
am now an extra, but it was a 
review that really impressed me. 

Harry Tanzer 
Yucca Valley, CA 

Dear Nuts & Volts: 
The article entitled "The 

Ubiquitous Resistor" (July '96, p. 
26) incorrectly attributes the 
invention of the Wheatstone 
bridge to Charles Wheatstone. In 
fact, the circuit was invented by 
Samuel Hunter Christie in 1833. 
Wheatstone merely encouraged 
and popularized its use in electri­
cal measurements. Indeed, 
Wheatstone, in his own writings in 
the mid-ninteenth century, gave 
full credit to Christie for the cir­
cuit's invention. 

Response: 

Bill Johnston 
White Sands, NM 

Bill is right. Technically, 
Charles Wheatstone did not 
"invent" the bridge, which is 
named in his honor. He "devel­
oped" it in 1850. 

Ronald A. Rels 

Dear Nuts & Volts: 
I am an electronic technology 

instructor at Suburban Technical 
School in Ronkonkoma, NY and I 
have found the articles to be a 
perfect introduction for my stu­
dents into the hobbyist realm. 

There are five instructors 
teaching five classes during the 
day. Each class runs 1 ,200 hours 
(about 10 months- throughout 
the year) and covers everything 
from DC and AC theory, semicon­
ductors and op-amps, communi­
cations, digital, DOS, upgrading, 
and repair of PCs and networks. 
The four evening classes last 13 
months and stress digital technol­
ogy. 

Although we try to allocate a 
third to a half of our time to labo­
ratory applications and investiga­
tion of the lecture part of the 
course, we are always looking for 
real applications and fun projects. 
Your magazine fits the need and 
the students who have had a 

chance to read my copy are moti­
vated to try some of the designs 
or at least to enjoy the achieve­
ment of now being able to under­
stand and to analyze the circuits. 
For most of these students, this is 
their first exposure to electronics; 
they were not brought up with a 
soldering iron in their hands and 
a burning desire to make elec­
tronic things. 

Roger S. Cohen 
Holbrook NY 

Dear Nuts & Volts: 
In a recent Tech Forum col­

umn, I inadvertently called an 
EPROM and Electrically Erasable 
Read Only Memory (which, if you 
add Programmable, is the correct 
name for another device, the 
EEPROM). An EPROM is actually 
an Erasable Programmable Read 
Only Memory. The devices are 
functionally similar with both 
being field programmable and 
erasable; however, an EPROM can 
only be erased through exposure 
to ultraviolet light, whereas an 
EEPROM can be erased (a mem­
ory location at a time) while in­
circuit. Flash memories belong to 
this class; however, in this case, 
the entire device can be "flash" 
erased at once. Since I use both 
parts, the error was all too easy 
to overlook. My apologies for any 
confusion this may have caused. 
Aside from the name, the rest of 
the information was correct. 

Dear Nuts & Volts: 

Jay Rabkin 
Pasadena, CA 

As a subscriber, I want to 
thank you for posting Scott 
Edward's columns and info on 
your Web page. I hope that you 
see fit to expand this coverage to 
include other writers such ·as Reis, 
Weeder, Lancaster, and Lunt. 

Rich Dunlap 

Dear Nuts & Volts: 
Haven't seen your magazine 

in years and when I get my issue 
I will be subscribing. Glad you 
have a Web site and find it very 
interesting. Your magazine was 
one of the best magazines I 
would read back when I was very 
interested in electronics. Now 
taken over by computers, your 
magazine is still going to be 
worth reading every month. 
Thanks for your hard work and 
taking the time to give us a Web 
site to visit. 

Lou Clawges 
Security Electronics 

HAM GEAR FOR SALE 

MOTOROLA 158.19 SyntorXX 70W $100, 
Maratrac 90W $100, 3) Mitrek 75W $50, 9) 
Motrak 20-SOW $35, 153.62 Micor SOW $50, 
6) Motrac 20-50W $35, 25W 461.750 
466.750 3) Mitrek $65, 6) Motrac $35, 2) 
Mocom 70 $35. Phone 302-892-9916 Fax 
302-998-5072. 

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

UHF 2 way radio system. 4 tempo handhelds, 
TT pads , tone encoders, external mic ., 
mobile bracket, drop-in charger 1 OOW TPL 
liner amplifier. Ritron 12-110 repeater. CES 
deluxe interconnect. All manual and schemat­
ics. $600 takes all561-283-0479. 

GE 158.19 8) Master II $75, 11) Master Pro 
25-50W $35, 153.62 5) Master Pro 25-50W 
$35 . Phone 302-892-9916 Fax 302-998-
5072. 

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

LIGHTNING PROTECTION. Get ready for 
summer storms. An educational VHS tape is 
available from the North Marietta Amateur 
Radio Club. The video was conducted by our 
president, KE40CO, a retired military consul­
tant. The tape covers antennas, coax, tele­
phones, computer modems, ham equipment, 
and entire home AC lines. Get one for yo~;~r 
club or yourself. Club or personal checks 
accepted, made payable to our treasurer, "W. 
Paradise - NMARC." Write or call the 
NMARC, 515 Wood Forest Ct. NE, Marietta, 
GA 30066. Ph. 770-428-7257 $25 ppd. 
Priority mail add $3. 

ELECTRONICS BOOKS. Thousands of 
titles. Electronics meet. Aviation at Marine, 
Manhattan Beach 7-11 am, last Saturday 
each month. We also buy. Lee and Margaret 
Johnson, 805-525-8955. 

ICOM MODEL R7000A, HFNHF/UHF band 
communications receiver, 25-2000 MHz, 
AM/FM/SSB, 99 memory channels, six scan 
modes, new, in original box, $925, 804-525-
1390. 

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

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

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

ICOM DUAL BANDER HT. IC-32 AT, IC-24 
AT, IC-2S AT with the original boxes and 
manuals all HT with CTCSS encode/decode 
desktop charger, extra high power battery 
and more, all $500. 407-348-8892, Fax 407-
348-5966. 

IMPROVE scanner/radio reception plans $7, 
Easy-to-build ham antenna plans $10, station 
RF grounding plans $7. Ham, Packet, 
QB/BASIC , seismic software 1.44-FDs 
$1 Olea . Check, money order. K-Six 
Company, PO Box 2174-3C, Manitowoc, WI 
54221. 

ELECTRIC GENERATING PLANT: 20HP, 4 
cylinder, air-cooled, electric start, gasoline 
engine. Rated 12.5KVA/10KW 120/240 single 
phase, 120/208 three-phase. Control panel, 
gauges. Compact, heavy-duty, pick-up only 
$1,695. 309-523-3262. 

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

KENWOOD TS-700A two meter all mode 
transceiver in very good condition with mic, 
AC pwr. cord, and manual, $250. Hitachi 
V212 scope like new with probes and manu­
al, $250. Prefer local pick up. 818-338-2696 
after 6:00pm PDT. 

CELLULAR PHONES, Nokia (Model 
M 11 TXE) Transceiver units removed from 
OEM equipment service perfect for mods 
(use your handset). $10 each or $250 for 30. 
Call Kelly at 501-839-8269. 

FREE! THE ETC. Catalog of manuals for 
amateur, audio & test equipment. A.G . 
Tannenbaum, Box 386, Ambler, PA 19002. 
215-540-8055, FAX 215-540-8327. 

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

E ** 
RAW UNITS 

ZENITH ST-1000-288 
** $20.00 Tested ** 

Call for even lower pricing on 
quantities of 1000 or more. 

We also have other Model ZENITHs 
plus AS, TOs, and other MFGs. 

******* CALL FOR PRICING ******* 
-

** Quantities of 100 or more, less than 100 $25.00 ** 
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EASY PIC'n 
MICROCONTROLLSR 

BOO~ 

How to get started using PIC16CXX 
microcontrollers 

• Programming techniques 
Program design 
Flow charts 
Instruction set 
Addressing modes 
Bit manipulation 
Subroutines 
Sequencing 
Lookup tables 
Interrupts 

• Writing source code using a text 
ed~or 

• Using an assembler 
• Interfacing 

Circuits 
110 conversion 

• Timing and counting 
• Using a PIC16/17 programmer 
• Experiments 
• Lots of examples 

PIC is a trademark of Microchip Technology Inc. in USA 

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

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

PJ C Programmer 
Development Tools 

• Programmer for PIC 16C5X, 16C6X, 
16C7X, 16C84, and 17C4X in DIP 
packages. 

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

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

16C71 and 16C84. 
• Programmer only $155, Complete 

package $245. 15 day money-back 

guarantee. -Low cost 
Micro controller 

Development Systems 
80C552, 80C3l, and 68HCll 
development systems include single 
board computer, assembler, 
disassembler, real-time execution and 
debugging, monitor program, and 

examples. 

ROMY-16 
EPROM EMULATOR 

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

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

Write in 141 on Reader Service Card . 

CATALOG. INDUCTORS, ferrites, micromet­
als, toroids, components, semiconductors, 
more. Two stamps. Johnson Shop Products, 
Box 2843, Cupertino, CA 95015. 

JENNINGS VAC. VARIABLE. Capacitor 
model UCSXF 1500-10W560, 20-1500PF @ 
10,000 volts, new unused $150. 6 available. 
Psitech Plus 707-745-4804. 

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. CRB 
Research, Box 56-NVV , Commack, NY 
11725. Visa/MasterCard welcome. Phone: 
516-543-9169. 

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

WE HAVE the highest quality kits and mod­
ules at the lowest possible prices. Call , Fax, 
write or E-Mail us for a free catalog. C&S 
Electronics, PO Box 2142 , Norwalk , CT 
06852-2142. Phone: 203-866-3208, Fax: 
203-854-5036. E-Mail CANDSELECT@world 
net.att.net 

HAM MAGAZINE research and QST comput­
er Index available. Info: vlincoln@execpc. 
com Also QST/73/CQ/HR back issues for 
sale (612-440-1735). · 

LOW PRICED commercial two-way radio. 
We have scanners & ham gear too. GE 
Mstr2 or Mot .Mocom 70 4 channel 1 OOW on 
6 meters $99. Mitrec VHF 45W on ham band 
$50. Syntor X 6 or 2 meters 100W 32 syn­
thesize channels & pi $249. Maxar 50 VHF 
25W 1 ch $30. Mstr2 VHF 1 OOW $75. lcom 
IC725 $500, lots more equipment! 
Conversion books for GE & Mot. For the list, 
call 909-873-1319 or fax 909 820-1885. E­
Mail HRH6@aol.com or write LML, 424 E. 
Shamrock, Rialto, CA 92376. 

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

HAM GEAR WANTED 
WANTED: AM filter for FT101ZD Yaesu. 
BTW 501-423-2315 Fax 501-423-4926. 

WANTED: SWAN TV-2 or TV2B. Need not 
work, but must be complete. Also Swan NS-
1 Blanker. F. Emrich W2VDI. 

TYPE 3C24 TUBES WANTED. Will pay $10 
each for good ones and return gassy ones. 
Call Pete, 203-877-2871 . 

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. 

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

LOOKING FOR copy of 33rd edition, Radio 
Amateur's Handbook (1956) . Write to Fred 
Fabishak, 8230 W. Grand Ave. #1 , River 
Grove, IL 60171. 

Complete On Site 
Electrical Engineering Lab 

• 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 

• CAD LAYOUT SERVICES • SINGLE & DOUBLE SIDED 

• COMPATIBLE WITH ALMOST • MULTI-LAYER & FLEXIBLE PCB'S 

ALL CAD SYSTEMS • FROM QUICK TuRN PROTOYPES 

• FROM SCHEMATICS OR TO SCHEDULED PRODUCTION RUNS 

SAMPLE PCB'S • FINE LINES, SMT 

• PHOTOPLOTTING SERVICES • ELECTRICAL TESTING 

• 28,800 BAUDE MODEM • PRECIOUS METAL PLATING 

For Quick & Competitive Pricing or More Information, 
Please Call Us Today! 

852 Foster Avenue • Bensenville, IL 60106 

( 708) 350·951 0 
Fax (708) 350-9760 • Modem (708) 350-9761 

AsSEMBLY SERVICES 

• FAST TuRN BOARD STUFFING 

• WmE IIARNESSES 

• WAVE SOLDERING 
• ACQUISITION OF PARTS 

-· FINAL TESTING 

• TURNKEY SERVICES 

• CUSTOM ENCLOSURES 

Internet Access: 
For Automated Info Response: 

INFO@capital-elec.com 
E-Mail: Quote@capital-elec.com 

Web Access: http: //www.capital-elec.com 
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CUNARD ASSOCIATES 
R D 6 Box 104, BEDFORD, PA 15522 
TEL I FAX 814 623 7000 

THE 

I IF Y()IJ NS!9 NEW SATI!'RIE$ FOR )'OUR Et.EC'1RONli; EfifitPMeNr I 
DoN'TPtTCHa· ............ $P0"1HSI ro~F06~1 ....... . 

• M' INSTAll ,_NU;NJM~ INTO Vot.fl ~ GAiz. 
• WE~CN'NJITYTOBETT£11 TIWI~ 
• WERX 'MiATCNIT BEFCUND. ( Oil AFFORDED) 
• WE PAO\o1IE QUICK SSiVJC£ I EXT9IDED I.IFE FOil OUlSI EOUIPMENT 
• WE PROIIIOE RIEE QIN)1B I RIEE fiETIJRN F OU07E IS IIEFUSED. 
• WE--. Y DISPOSE OF Vot.fl OtD CSJ.S IIY RECYaJNO. 
• ~~ YOUA 11lMONTH WNflfA/IITV. 
• ~ WJI.L R HBU! WHB'I YOU NEl!D US I tO \~EARS Mllll.JSftESS.. 
• WE SA\£ YOU- MONE Y -11111 

• NO..Q!IS roo I.Ntl1eOR roo SIIALL ···- M' ot'RR I'Ol.l.<llr~ 
10 LAW ENFORCE1ENr I COMI'ANIES I RIIE DE1'NmiENTS/ fJNIV9tStTIES ALL MAKES 

FORIIOIIEINFI:JfiiiATIOIOBOIJTYOIAIPA/!1VJI.NINEEDS, WECINBEOONTACT£D & MODELS 
~PHONE OR FAX AT (8 14) IZI-7fX/D OR~ EMAil. 7D: ZN'PEII (t Aa.ca.l 
OR SEMJ YOIA! PACKS FOR QU(JTATICN \I7A UPS OR PRXJRITY MNL 10 AOORESS ABC/tiE 

GENERAL ELECTRIC STANDARD 
MPO/PlS • MPR/MPS/MPX CN81 11AiWA110 $29.95 
19A704850P(12Q()rMH) S 34.95 CN8120!1iWA120 $34.95 
19A7048601'(1800mAH) S 39.95 CN8121/1 52/153 $39.95 
Pl19D429763(n7)G1/3 s 37.95 UN IDE N 
MAXON SA-1155 $39.95 APX650 $34.95 

MOTOROLA APX1 10011200 $39.95 
P200ffl600hoiT1000 BP100!"2001205 $ 19.95 
NTN5521/45851-4824J5.t 14 S ~7.95 I C 0 M 

MIDLAND BP2/BP31BP22 $18.95 
70-832/7().838 $ 39.95 BPS / BP23/ 24 $ 24.95 
70-810 / 816 / 819 / 821 $39.95 BP7 / CM7/ BP8 $ 34.95 

BENDIX KING 
KR105/l.AA125 $34.95 

KENWOOD 
PB2 I KNB3 $ 29.95 
PB21/21 H $ 14.95 
PB251H/26 $ 24.95 

YAESU 
FNB3141/12127 $32.95 
FNB11/14/16/26$ 32.95 
FN817/25 $ 23.95 

COMPUTERS 
SEND PACK FOR QUOTE 

BATTERY REBUILD SERVICE 

Write In 179 on Reader Service Card. 
Write In 63 on Reeder Service Card. 

CB/SCANNERS 

FOR SALE, Palomar Skipper 300 linear 
amplifier, needs work, has backward swing 
when tuned up. Tubes in excellent condition, 
also unit is in great shape no scratches/dents 
$150 or B/0. Will trade for other CB related 
equipment. Call Bob 707-894-9430 after 
4:00pm PST. 

TOMCAT.'S BIG CB Handbook, by Tom 
Kneitel! 221 pages, illustrated. Everything 
they never told you about AM, SSB, DX, 
Freeband, legal and otherwise. Only $15.95 
(+$5 postage , $6 to Canada) . CAB 
Research , Box 56, Commack, NY 11725. 
(NYS residents add $1 .73 tax). MCNisa OK. 
Phone orders 516-543-9169. 

SALES, SERVICE: CB equipment, radios, 
antennas, mics, connex echo boards, hard to 
find items. Send $2. for list. SUNDANCE 
ELECTRONICS, 1051 EVA RD., EVA, AL 
35621 . 205-482·2983 

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

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

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

For Phone Orders Call: 800--'45-0697 
or Fa:x Your Order..., to : (602) -'51-9-'95 
For a Free Catalog Call: (602) -'51-7-'5-' 

Minimum Order: $10.00 (plus $5.00 Shipping and Handling). We accepl MaslerCard, Visa 

FEDERAL FREQUENCY Directory! Kneitel's 
"Top Secret" Registry of government 
Frequencies, New 8th Edition. 268 Pages! 
FBI, DEA, Customs, Secret Service, BATF, 
Immigration, Border Patrol, IRS, FCC, State 
Dept., Treasury, CIA, etc. & surveillance, 
bugs, bumper beepers, worldwide US mili­
ta ry , 225 to 400 MHz UHF aero band, 
Canadian listings, & more. Ultimate "insid­
er's" directory! Standard reference of law 
enforcement, news media, private security, 
communications industry & scanner owners. 
$22.95 + $5 shipping ($6 to Canada). NY 
State residents add $2.31 tax. CAB Research 
Books, Box 56-NVT, Commack, NY 11725. 
Visa/MC welcome. Phone orders 516-543· 
91 69 weekdays (ex-Wed.) 10 to 2 Eastern. 

ICOM R7100 scanner. Open freq. Like new. 
$1,1 00. 301 ·369·2350. 

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

CMttK T:i~ 
Ultimate Scanner 

Scanners takes this step-by-step, 
bench manual fur bey<ni 

IPW>nm>onoeverp.intfd on scannerm<Xls. Bill 
yoo convert your scanner into precisely 

~ yoo've always wanted! 
244pp, huge format, $29.95 ____ .(_ 

l~'wlrv>r'CU>I'li'V Radio! 
FUN! 214pp, $14.95 

Scanning news as it happens. 

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

Henry Eisenson, 160pp. $23.75 

Cl1~atiJ1~* at Blackjack 
Advantoge 7>tay 'Dangerous!' Snyder 

Maries, 230pp, $19.95 'Exceptional' Dalton 

~tiJ-15-" D""k~k SQUARED 
Datk SideofGarrblng '~llflll! 

If you read the original and stayed out 
of jail, this is for YOU! 

"Dustin D. Marks", 20lpp, $24.95 

U~!'91'0\4~ OaL:.bGse 
Everything tluit's sort of legal. 'Fascilatq' A$ 

lOOpp, large forma~ $23.75 

~~~~~~m~m~~~-~~~~M~rn~~~ ~~~~----~~~~~~~~~~~,~~~~~~~~~~~~ij~~~~~~~~~~~~~ Unrted States. Minimum Forel1n Order Amount: $50.00 (plus a minimum $10.00 S&H). 

BRIUJANT OUTPUT \ 
BICYCLE/JOGGER ..--'-=.._ 
WARNING UGHTS 
These small w.rning lights operite lrom 2 AA -
balleries (nol included) illd produce brillianl 
llashesollighllo w.rnapproaching molorisls--­
olyou·rpresence. Clipsonlo bellorlhe back ol / 
your bicycle seal with the buill·in clip. These 1 
awearlobebrighlerlhilllheJqJUI<rredillQuliJ 
units that we have seen il1d we are selling them for 
much less. S!le Approx. 2 3/4"" dia. x 2"" t!m:f< Bril1d new in retail card 
packaging We have 1'Ml types' 

Brilliant Red ••••••••••••••••• G7863 $8.95 

Multicolor (red, green, yellow) G7864 $9.95 

CABLElV 
STEREO DECODER 
Did you f<now 
lhal all lhe 
channels lhal 
come lhrough 
youre<illehaveslereo 
sound? Wilh lhis cable TV 
slereo decoder you will be able to hear all the channels in ferrilic 
slereo sound Jusl connect lhis detoder between your VCR and your 
TV, conned the outputs ollhis decoder to your stereo audio system 
illd you a-e in business. This decoder works on channel3 so you 
have lobe sure that your cable, cable box or VCR has a channel3 
oufpul <11d lhal you have audio inputs on your stereo. Includes the 
dealder, an AC adapler, il1d connecling cables. Sire ol box 71/2" 
xSI/B" x IJ/8" G7811 $15.95 

Madelo reslore your VCR leatures lhat your cable box 
takes ~ Allows you to record a selected slalion 
luned in on the cable box wh>lewatctung a different one 
from your VCR tuner Also restores PIP on equipped 
TVsl Features a po~ on/off SWitch with red LEO 
power on indicator, 1'MJ 3' Flo F cables. 1'MJ 6' RCA 
lo RCA cables, and an AC ~er ThiS ilem IS sold "as 
is" only because il may nol work in some areas 

G7370 $5.00 
Write In 102 on Reader Service Cerd. 

CYALUME® UGHTSTICKS 
-- .:::::---... -.. , I , "......-;;--

q, & v ·c ... n , lit, __ ,.. .,.. ,.. /,, , .. ~-...... 
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New La1N Prices! 

Includes: Grofer Encyclopedia, 
San Diego Zoo, Wot!1AIIas, Only ... 
U.S. Atlas, 500 G<Jmes & More! 

AMD K5-90MHz Triton 3 Motherboard 
8MB EDO RAM/256K Pipeline Cache 
1.0 Gig Hard Drive/3.5" Floppy drive 

1MB PCI Video Card 
4X CD-ROM/16 Bit Sound Card 

120 Watt Speakers/104 Keyboard/Mouse 
Mid Tower Case 

Includes: Grolier Encyclopedia, 11 
San Diego Zoo, World Alias, Only ... 
U.S. Alias, 500 Games & More! 

686 Cyrix P166+MHz Triton 3 Motherboard 
16MB EDO RAM/256K Pipeline Cache 
1.6 Gig Hard Drive/3.5" Floppy Drive 

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

120 Watt Speakers/104 Keyboard/Mouse 
Mid Tower Case 

Motherboards w/CPUs Memory 
486-5X86 ... .. ......... . VLB ..... PCI 
486DX2·66MHz AMD ...... . ........... . . $79 . ......... $89 
486DX4·100MHzAMD ............ . ...... $89 .... . ..... $99 
486DX4·120MHz AMD ........ . .......... $99 ......... $109 
5X86·100MHz Cyrix .................... $109 ......... $119 
5X86·120MHz Cyrix .. . .. ........ . ...... $129 ......... $139 
5X86-133MHz AMD ....... ... ......... . $109 ......... $119 

New Intel Triton 3 VX chipset! 
K5·75MHz AMD ... . . . $155 ......... K5-90MHz AMD ... $179 
K5·1 OOMHz AMD .. .. . $209 
Pentium 75MHz Intel .. . $179 .. . ...... 90MHz Intel ... .. . $199 
Pentium lOOMHz Intel.. $249 .. .. ..... 120MHz Intel . .... $269 
Pentium 133MHz Intel .. $329 ......... 150MHz Intel ..... $349 
Pentium 166MHz Intel. . $549 ........ . 200MHz Intel ..... $929 
Pentium PRO 150MHz Intel w/Natoma chipset ............ $639 
Pentium PRO 200MHz Intel w/Natoma chipset . .... . .. . ... $969 
686-P120+ MHz Cyrix . .............................. $229 
686-P150+ MHz Cyrix . .. . .. . .. . ..... . ......... . ..... $279 
686-P166+ MHz Cyrix ........................ . ...... $399 
PipelineCache256K .... $19 . ........ 512K ............ $39 

SIMM RAM Regular EDO NEW 
4MB 1x32 (72pin) 60ns . . .. . ... $29 · · · · · · $39 SO RAM 
8MB 2x32 (72pin) 60ns . ....... $49 ...... $59 
16MB 4x32 (72pin) 60ns ...... $109 . . ... $119 8MB ...... .. $99 
32MB 8x32 (72pin) 60ns ...... $229 . . ... $239 16MB ...... $179 

Hard Drives 
850MB Western Digital 
1.0Gig Fujitsu 
1.2Gig Quantium 
1.6Gig Western Digital 
2.0Gig Maxtor 
2.5Gig Ouantium 

11ms (E·IDE) .... .. ............ $169 
10ms (E·IDE) .. . . . .... • .... . ... $176 
10ms (E·IDE) . . ....... . ........ $189 
9ms (E·IDE) .................. $229 
9ms (E·IDE) .................. $279 
9ms (E·IDE) ............... . . . $319 

VLB 1MB (expandable to 2MB) ... $49 "IDE 
PCI1 MB (expafl!lable to 2MB) .... $49 Hrtachi 4X .. ....... $59 
PCI1 MB w/MPEG (exp. 2MB) . ... $59 Samsung 6X ....... $74 
Diamond Stealth64 PCI ... . . . . . . $89 Acer8X ........... $99 
Diamond Stealth64 PCI w/MPEG . . $99 Soundblaster16 ..... $79 

EXPRESS PC & PARTS 
6478 Fiesta Drive I Columbus, OH 43235 Tel: 614-766-9900 I Fax: 614-766-8165 

Order Hotline Tech Support ~ Visit our website at: 
800-570-9804 614-717-0939 Qil}www.expresspc.com 

Ask how to eet an Extra Discount! Call our fax-on-demand 
7·day refund policy on detectove parts only Parts woll be test· system f~om your 
ed il found t~ be good, there Will be no refund Shipptng tees faX maChine tO get 
are nonrefundable Not responsible tor typographical errors l.rm-n.l r.:::::B - our latest pricing! 
Pnces subJect to change without notice ~ ~ liliiilllill 

Write In 140 on Reader Service Card . 

PHONE & INDUSTRIAL 1/0 
MODULES FOR 

STAMP· PC •JlP 

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

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

$159.00 QTY. 1 

X·PHONE 

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

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

$89.00 QTY. 1 

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

X·GEN, INC. 

5021 Burnbrae Place • Antelope, CA 95843 
916-485-1575 • 916-487-0198 (FAX) 
jimh@calweb.com http://www.calweb.com/-jimh 
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SONY XC-117 COLOR CCD CAMERA 
NEW- 511x492 Pixels, 2/3" image 
sensor, C-Mount, 12Voperation, 
NTSC, small size 2"x2.5"x5.5". 
Comes with RCA output jack and 
12V power connector. 

CAMERA wjo lens ............. $175 
S&H included 

'---::==:::;:::;;;;::::==;;::;;::==~ CAMERA wjzoom lens .... $225 
r S&H included 

9-27mm f/2.0 for indoor use only. 

COWR MONITOR ................. $60 

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

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

"CB MODIFICATION SECRETS," new 200-
page guide by author of "CB Radio Hacker's 
Guide." More easy AMISSB CB upgrades & 
enhancements: Cobra, Realistic, Uniden , 
President, etc. Freq. expansion, VFO, clarifier 
unlock, VOX, Roger Beep, anti-theft device, 
receive preamp, more. Only $21 .95, plus $5 
S/H ($6 to Canada). CAB Research, Box 56, 
Commack, NY 11725. NYS res. add $2.22 
tax. Visa/MC orders call: 1-800-656-0056. 
Canada/AKIHI: 516-543-9169. 

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

S&H $12.00 
13" NTSC input. Used & tested. 

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

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

NEW UPDATED/MORE INFO ULTIMATE 
MODIFICATION BIBLE VOL 6 1000 mike 
wiring CB and ham, 500 CB modulation 
boost, 200 CB PLLs, 200 ham radios, 30 
scanner modifications, over 200 pages. KDC 
SOUND, PO BOX 8622, GRANGERLAND, 
TX 77302. Send $29.95 (SORRY NO COOs) 
to order: VISA, MC, DISC. 1-800-256-9895. 
OTHER CALLS 409-231 -3753. 

MUSIC & ACCESSORIES 

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

flqsi~~aie For Nei!. ls~~~ ~ 
:ij~r,, §~l!~f!rpbett l~f/a£'1! 

Connects to telephone wall jack. 
'Disables all phones on the line If 
attempting to either: dial a number 
that has been stored In memory 
'Block Group' mode or, dial a 
number that has not been stored In 
memoty 'Allow Group' mode. Use 
touch-tone phone to enter 
telephone numbers (or prefix) Into 
non-volatile memoty, and choose 
mode. Program or disable from any 
phone on the line using your 
selectable 4-dlglt password. 

Connects between a telephone 
wall jack and an RS-232 serial port. 
Decodes the caller 10 date oent 
ewer the phone line and sends It to 
your PC or Mac in a pre-formatted 
ASCII chatacter string. Create your 
own program to log the name, 
number, date, and time of all 
Incoming calls. Block out unwanted 
calletSto your BBS/modem. 

Reads frequency from 1Hz to 
50MHz and displays up to 7 digits 
on a 18x1 charactei LCD display. 
Aute>-range feature provides 
floating decimal point and 
automatically affixes the correct 
suffix (Hz. KHz, or MH2). 
Mlcrocontrotter based; allows for 
highly stable readout and very 
small parts count, only 2" x 3' big. 

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 110 pins can be assigned 
to any button on your remote, and 
can be configured for either 
'toggle' or •momentary' action. 
Re-program ewer and over for use 
with different remote transmltlars or 
configurations. 

Keep track of all numbers dialed or 
entered from any phone on your 
line. Connects to your telephone 
walt jack. Decodes all 1 B touch· 
tones and displays them on a 
18-<:haracter LCD display. Holds 
the last 240 digits In a non-volatile 
memory. Scroll through and view 
all telephone numbers dialed, 
credit card numbers entered, etc. 
Can also be connected directly to 
radio receiver's speaker jack. 



ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401 
(612)332-2378 FAX (612)332-8481 30 DAY WARRANTY 
WE BUY TEST EQUIPMENT AND COMPONENTS. 
TEK 453 SO MHZ OSCILLOSCOPE 
TEK 475 200 MHZ OSCILLOSCOPE 
TEK 7633 IOOMHZ STORAGE Q.SCOPE FRAME 
TEK 7104 IGHZ Q.SCOPE 
(71041NCLUDES 7A29.7A29,7B I0,7BI 5) 
TEK 7704A 2SO MHZ 0 -SCOPE FRAME 
TEK 465B lOOM HZ 0-SCOPE 
FLUKE 37 3.5 DIG DMM 
BECKMAN PPS.I 00 30VIX' 3.5 AMP P-SUPPL Y 
RACAL·DANA 1991 loOM HZ COUNTER IEEE 
TEK 2235 IOOMHZO-SCOPE 
TEK 4058 IOOMHZO.SCOPE 
TEK 475A 2SOMHZ 0-SCOPE 
LEADER LB0516 IOOMHZO·SCOPE 
HP 141T/8553BI85528 SPEC.ANLZ. 
GENRAD 1657 RLC BRIDGE 
GENRAD 1658 RLC BRIDGE 
TEK 7A26 200 MHZ DUAL TRACE PLUG IN 
TEK 7A24 400 MHZ DUAL TRACE PLUG IN 
TEK 7B92 SOO MHZ TIME BASE 
WA VETEK 175 WAVEFORM GEN. 
FLUKE 5408 TRANSFER STANDARD 
HP 3581A WAVE ANALYZER 
GENRAD 1396B TONE BURSTGEN 
A VCOM PSA·35A SPEC. ANALYZER 
PHILLIPS PM5519G PAL TV GENERATOR 
DRANETZ 626 DISTURBANCE ANALYZER 
FLUKE 8S05A 6.5 DIG. DMM 
SYSTRON-DONNER HR60-8C 
NJE S-325 2SOOVDC-IOMA POWER SUPPLY 
PTT 5100 TELEPHONE SIMULATOR 
PTT SOOO MODE M TEST SET 

$200.00 
ssoo.oo 
$300.00 

S27SOOO 

$200.00 
$4SO.OO 
$100.00 
$3SOOO 
ssoooo 
$6SO.OO 
S4SO.OO 
$600.00 
$300.00 
SISOO.OO 
S7SO.OO 
$900.00 
$75.00 
$200.00 
$125.00 
$300.00 
$100000 
$300.00 
$200.00 
$1000.00 
$1000.00 
SISOO.OO 
$2SO.OO 
$300.00 
$300.00 
ssoo.oo 
ssoo.oo 

TEK 7844 400MHZ Q.SCOPE FRAME $400.00 
TEK 485 3SO MHZ OSCILLOSCOPE $600.00 
TEK 7623 lOOM HZ STORAGE 0 -SCOPE FRAME $300.00 
TEK 7403 60 MHZ O.SCOPE FRAME SISO.OO 
TEK 7603 100 MHZ Q.SCOPE FRAME SISO.OO 
AVEX SCOPE PROBE IOOMHZ XI/XIO NEW $35.00 
HP 8601 IIOMHZ SWEEP/SIGNAL GENERATOR $3SO.OO 
FLUKE 5205A POWER AMPLIFIER S2SOO.OO 
HP 8012A PULSE GENERATOR S-100.00 
TEK J16/J6S03 LIGHT METER $300.00 
TEK 2246100MHZ 4CH Q.SCOPE SISOO.OO 
TEK DAS 9100 W/PR08ES S~SO.OO 

HP1o51ALOGICANALYZER SJSOOOO 
HP 3453A 3.5 DIGIT MULTIMETER $100.00 
HP 141T/8554BI8552B SPEC.ANLZ. SISOO.OO 
HP 80IOA WORD GENERATOR $300.00 
TEK 7853 100 MHZ TIME BASE $75.00 
TEK 7880 400 MHZ TIME BASE $100.00 
TEK 7885 400 MHZ TIME BASE $125.00 
TEK 608 MONITOR S6SO.OO 
WAVETEK 157PROG.WAVEFORM SYN. $300.00 
FLUKE 801 0A DMM $100 00 
HP 5359A TIME SYNTHESIZER $1000.00 
SEN CORE LC53 CAP-IND. METER $400.00 
BOONTON 9200 $400.00 
TEK 7020 PROGRAMABLE DIGffiZER $400.00 
TEK577 DI /177 CURVE TRACER SISOO.OO 
KRONE·HITE 3202 FILTER $300.00 
EM! SCRJ00.3 POWER SUPPLY $300.00 
HP432N478A POWER METER $300.00 
PTT 51511MPAIRMENTS SIMULATOR SSOO.OO 
HP 6286A 0-20VDC/IOAPOWER SUPPLY $SOO.OO 

Write In 217 on Reader Servi ce Card. 

COMPUTER HARDWARE 
SONY 19 inch color monitors $500. Mac 
compatible HP 98752A , .30 dot pitch , 
1024x768 resolution , 90-day warranty. RGB 
inputs, anti-glare coating, super fine-pitch 
Trinitron tube. MC/Visa/Amex. 1 ~800-390-
7020. DFI Computing. 

BRAND NEW w/warranty! Motherboards 
w/CPU 256K cache, built-in 1/0 Pentium 100 
$245 . AMD 586-133MHz $145 , 8/16 
megabyte memory $55/110. 1.3 gigabyte 
hard drives $195. Multimedia kits $69. 486 
systems $350. SVGA monitors $150. Hard 
drives from 200-2,000 megs. Laser printers. 
Call for complete list/monthly specials. CCI 
714-778-0450. 

Adaptec SCSI cards , 1510A (tape+ CD) 
$20. 1520A $20. 1522A $45. 1542C $95. 
2940 $95. 2940UW $135. And many more, 
call for pricing. UPS daily. Servo-Track 1-
800~899-7677. 

NEW 9 gigabyte hard drive. IBM Ultrastar 
2XP, 9 gigabyte, 7.5 mSec, 7200 RPM 40 
MB/Sec ultrawide SCSI interface. Half height 
size, 3.5" platters. Works with ultrawide or 
wide SCSI controllers . Price $1 ,699. Call 
Chris at Archon 805-641-1649. 

SYQUEST (ALL NEW) 44MB drive $75, 3 
cartridges $75, SCSI boatable controller (also 
handles 1GB hard drives) $45. Complete kit 
$165 delivered. MEMORY we buy: top dollar. 
SEAGATE (NEW) ST22-M 2H/F BIOS 1:1 
Interleave 16-bit controller $22 , 20/$360. 
Pentium 60/CPUs $60. Orders only 1-800-
713-1272. 

$100 GOLD! There is a circuit chip made by 
IBM that contains more than $100 in scrap 
gold, and another worth $20. Almost nobody 
knows this. They are just starting to show up 
in resale outlets and junkyards. You can 
score big with this knowledge. Complete info 
with photo $14.95 to: Premium Products, Box 
5160 , San Angelo , TX 76902. Order 
#MVN25. 

COMPUTER DIAGNOSTIC CARDS: DMA, 
IRQ and POST (Power On Self Test) Code­
monitor Card $125 . POSTmortem POST 
Diagnostic Card $48. Both come with Power 
Supply monitor and extensive manuals; for 
QAplus Diagnostic software add $17. XeTAL 
Systems, 416-410-3883. 

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

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

r-;;tnrn1 _ · r;;mrm : ...... :.: E.H. Yost & Co. YOUR SOURCE FOR : ............... 2 
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Phone l6081 831-3443/ Fax l6081 831-1082 
E.H. Yost & Company 2211-D Parview Rd., Middleton, Wl53562 

The M1sl (lmplete Jlelttence Available 

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

Write in 62 on Reader Service Card. 

Absolute Cable Products 
(800) 880-4009 

THE BOSS SERIES 
This Combination Unit Converter and Descrambler is an 

Excellent replacement for B.B. Systems with video inversion .. . 
Single 5 LOT lOLOT 

BOSS ll $239.95 $209.95 $194.95 

Replace all 03/07/08 

BOSS III $239.95 $209.95 
Replace all Zenith ST series. 

BOSS IV $249.95 $209.95 
Replace all PIO, and B.B.systems. 

Descramblers 

FTG 
PIO-Q 
S 1000P 
Filters (97, 1o6, I08,llo) 

Single 

$ 89.95 
$139.95 
$ 41.95 
$ 24.95 

5LOT 

$ 79.95 
$129.95 
$ 39.95 
$ 19.95 

$194.95 

$194.95 

lOLOT 

$ 69.95 
$119.95 
$ 36.95 
$ 14.95 

Sales Only (800) 880-4009 Tech (407) 830-1762 
http://www.decoder.com 

30day Satisfaction and 1year Warranty 
Anyone implying theft of service will be denied assistance 
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SURPLUS 
TEST EQUIPMENT 

HEWLETT PACKARD 
11664C, Detector . . ................. . ........ $150 
16300, Logic Analyzer, 65 Channel . .. ..... .. . .. $1200 
1740A, Oscilloscope, 100MHz ... . $300 
182T/8755C, Swept Amplitude Analyzer .. .. .•. ... . $850 
1980B, Measurescope w/1950A Plug-in .. .. $800 
214A, Pulse Generator, O.OBV to 100V .. . $250 
214B, Pulse Generator, 200 Watt .. . ....... $1200 
3310A, Function Generator . . ..... $250 
3310B, Function Generator, .0001Hz-5MHz .... $250 
3311 A, Function Generator, .01 Hz-1 MHz .. $225 
3325A, Synthesizer/Function Generator. 

1 UHz-20.999MHz . . . . .. .. . .. . . . . . . . $2300 
3325A, Synlhesizer/Func. Generator w/OfJI. 002 . .. $2550 
3336B, Synthesizer/Level Generator .... $600 
334A, Distortion Analyzer . . . . .... . ... . ..... $350 
3455A, Digital Voltmeter . . . . . . . .. .. .. . .. .. . . $400 
3456A, Digital Multimeter, 6.5 Digits .......•..... $800 
3466A, 4.5 Digit Multimeter . . . .. .. . . . . . . . ..... $200 
3468B, 3.5 Digit Mult1meter . . . . . . ........... $250 
3575A, Phase Gain Meter 1Hz-13MHz .... . ..... $1000 
3580A. Spectrum Analyzer, 5Hz-50KHz, 

LED Readout . .. ............. $2000 
3581 A, Wave Analyzer .................... .... $500 
3581 C, Selective Vohmeter. ... . . . .............. $800 
3582A, Spectrum Analyzer, .02Hz-25.5KHz .. . ... $2800 
3586B, Synthesizer/Level Gen .. Opt. 001, 003, 004 . $800 
4192A, LF Impedance Analyzer .... $12,000 
4262A, LCR Meter .......................... $1750 
4342A, 0-Meter, 22KHz-70MHz . . . . . .. $2250 
4342A, 0-Meter, Opt. 001 , 10KHz-32MHz ........ $1750 
44428B, Output Actuator Assembly (New) .... $250 
44470A, Relay, lor use wrth 3488A (New) ......... $250 
44474A, Digital I/O (New) . . . . .... $250 
4800A, Vector Impedance Meter .... . ........... $800 
4815A, Vector Impedance Meter .... ...... . .. . . $1000 
5314A, Frequency Counter, 10Hz-100MHz ...... . . $200 
5328A, Universal Counter, OC-100MHz. .. . . . $225 
5328B, Universal Counter . . . $1500 
5335A, Frequency Counter, opt. 1Q/20 .. .. .... ... $1200 
5340A, Frequency Counter. 10Hz-186Hz . . . .. $800 
5345A, Universal Counter .. $750 
5354A, Frequency Converter . . . ... $800 
5355A, Frequency Converter . . . . . • . . . . . . . . . .. $1000 
5356A, Converter Head .. . .. ............. $950 
5359A, T1me Synthes1zer .................. $1600 
5370A, Universal T1me Interval Counter . . . • . .... $1500 
6002A, Opt. 01 . Power Supply. HP-IB, 

0.50V/0.10A .. .. .. .. .. .. . .. $800 
6114A, PreciSIOn Power Supply, 0.20V/0.2A .. $550 
62278, Dual Power Supply, 0·25V/Q-2A ....... . . $600 
71200A w/70310A, Spectrum Analyzer. 50KHz-22GHz 

w!Prec1s1on Frequency Reference ..... $18,000 
8007B, Pulse Generalor, 100MHz. . . $550 
8013B, Pulse Generalor. 1Hz·50MHz . .. ......... $750 
8082A, Pulse Generator, 1 KHz·250MHz ......... $1750 
8165AI01/02, Signal Source ...... . ... $2750 
83545A, Oscillalor Plug-m, 5.9-12.4GHz ......... $3000 
84108, Network Analyzer System 

w/8412A 8743A & 8411A . . . .. . .. . .. . . . . . . $600 
8411A/018, Frequency Converter .11 to 18GHz ..... $500 
8445B, Automatic Preselector . . . . . . . .... . $450 
8447 A, Amplilier, 0.1-400MHz . . ........ $300 
8447B, Amplifier, 0.4·1.3GHz .. . .. . .. $350 
8447C, Amplifier, 30-300MHz . . . . . .. $300 
8501 A, Storage Normalizer ... , $700 
85020A, Bridge, 10MHz-4.3GHz . . . . .. $500 
85021A, Bridge, 10MHz-18GHz . . . . . . . . . . . . . . . $750 
85021B, Bndge, 10MHz·26.5GHz . . . . . . . . ... $500 
85029B, Verilication Kit . . . . . ...... .. $700 
85046A, S-Parameler Test Set ......••..•.... $6000 
85050B. 7MM Calibration Kit . . . $1750 
85051A. 7MM Verification Kit ....... . .•..• . .... . $650 
85051B, 7MM Verilication Kit .. $1500 
850528, 3.5MM Calibration Kit . . .. .. . . . ... ..... $2500 
8505A, Network Analyzer . . $2500 
8505A/8503AI8501 A, Network Analyzer System 

w/S-ParameterTesl Set & Storage Normalizer ... $4750 
8510B, Network Analyzer, Opt. 10 ... $20,000 
8552B, IF Section Plug-In . . . . . . .... . . $500 
8552B & 8553B, Spectrum Analyzer 

w/141T Ma1nframe ................ .. . $1200 
8552B & 8555A. Spectrum Analyzer 

w/141T Mainframe .. . . . . . . . . .. .. . . ..... $1800 
8557A/182T, Spectrum Analyzer .01·350MHz ..... $1300 
8565A, 10MHz-22GHz Spectrum Analyzer ..... . .. $4500 
85698, 10MHz-22GHz Spectrum Analyzer, 

Microprocessor Based . . . . . . . . . . . . . . $8000 
86290A, RF Plug-In, 2-18GHz ............ . ... . $1500 
862908, RF Plug-1n. 2-18.6GHz .. . ............. $1600 
8640B, Signal Generator, 0.5-512MHz . . . ... $1500 
8640B, S1gnal Generator, Opt. 002, .5-1024MHz ... $2500 
8654B, S1gnal Generator, 1 OMHz-520MHz . . . ... $700 
8660C/100, Synth. Stgnal Generalor . . . . . . . . . . $1350 
86601A, RF Plug-1n, .01MHz-110MHz ............ $350 
86602B, RF Plug-in , 1-1300MHz . . . . . . . . . . . . $650 
86603A, RF Plug-in , 1·2600MHz . $1500 
8660C Opt. 100, Signal Generator, 1-1300MHz 

w/866028 RF Plug-1n & 86632A Mod. Plug-in .... $3000 
8711A, Network Analyzer, Opt. 1E1,1C2 ... $7550 
8745A, S-Parameter Test Set, 100MHz-2.0GHz .... $700 
8753A w/85046A. Network Analyzer, 300KHz-3.0GHz 

w/S·Parameler Test Set . . . $16,000 

8754A, Network Analyzer System 
w/87 48A & 8750A . . $4500 

8756A, Network Analyzer . . . .... $2500 
8901B, Modulation Analyzer . . . . . . . . . . . . . . $10,000 
8980A, Vector Analyzer . . ..... $6500 

TEKTRONIX 
2215A, 60MHz Oscilloscope, CRT Brighter 

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

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

Capable of 600Hz wilh Mixers ............... $3000 
AA5001, Programmable Distortion Analyzer. . ... .. $1500 
AF501 , Band Pass Fiher Plug-1n . . . . ... . . $300 
AM503, Current Probe Amplifier .. . ...... . . .. .... $450 
DC5009, Counter Plug-in . . ..... . . . ........ $575 
OM5010. Programmable Oig1tal Multimeler Plug-1n .. $550 
FG502, 11 MHz Function Generator . . . . $300 
FG504, Funct1on Generator Plug-1n. 

.001 Hz-40MHz . . . .. . .. . . . . . . .. . . . .. .. .. . . $850 
FG507, 2MHz Function Generator ......••..•. . .. $975 
OF150, F1ber Optic Cable Tester . ............. . $2000 
PG501 , Pulse Generator ...... ... .......... .. . $275 
PG508, Pulse Generator Plug-in. 50MHz . . • .. . .. $600 
PS5010, Programmable Tnple Power 

Supply Plug-1n . .. .. .. .. .. . .. .. $700 
PS503A. Track1ng Power Supply Plug-in . . .. .. .. . $175 
SC503, 1OM Hz Storage Oscilloscope Plug-in .... $650 
SC504, BOMHz Oscilloscope Plug~n . $500 
SG505, Prec1s1on Aud10 Oscillator Plug-1n . . . . .. $450 
TR503, Tracking Generator for 492/4/516 . . . . . . $1000 

MISCELLANEOUS 
Boonton 102F, AM/FM Signal Generator, 

OC-1 040MHz . . . . ..... $2000 
Clarostat 240C, Decade Res1stor . . .. $100 
Datron 4200, AC Standard . . $4250 
Eaton 2052B. Amplifier. 1Q0-512MHz.. . .. $1000 
Eaton 380K11, Synthesized S1gnal Generator • . $1300 
Eaton PM360, AM Modulation Sect1on . . . . . . • . . . $850 
Eaton PM3602, AMIFM Modulation Sect1on . $1200 
Fluke 3320, Voltage Standard . . . . . . . . $650 
Fluke 3330B, DC Voltage Calibrator . . .... $750 
Fluke 3350, DC Voltage Standard . . . . . . . . .... $1000 
Fluke 5100B/03/05. Muh1funclion Calibrator •..•... $6000 
Fluke 51008/05, Muh1funct1on Calibrator . $5000 
Fluke 5101 B/03. Calibrator . . . . . .. $6000 
Fluke 515A. Calibrator . .. . $1200 
Fluke 5200A. AC Voltage Calibrator . . . . . . . $2000 
Fluke 5200A/5215A, AC Vohage Calibrator 

w/Power Amp . 
Fluke 5440B, PreciSIOn DC Voltage Calibrator .•. 
Fluke 6160B. Synthesizer, Opt. 09 . 
Fluke 8502A, Dig11a1 Mull1meter . . . . . . . . 
Fluke 8505A, 6.5 D1g1t D1g1tal Mulllmeler 
G1galromcs 605, S1gnal Generator, 6-18GHz 
Ketthley 195A, System OMM wfTemp .. 
Ketthley 614. Electrometer . . . . . . . . 
Krohn·H1Ie 3100R, Tunable F1lter ..... 
Krohn·HIIe 3103/R3103, Tunable Filter/ 

$3850 
. $5500 
. $1000 
. . $300 
. $400 

. $3000 
$700 

.. $800 
. $150 

Rack Vers1on ... $275/$225 
Krohn-Hite 3202/R3202, Tunable Fiher/ 

Rack Vers1on . . $500/$350 
Krohn-Hite 3342, Tunable Filler . . . . . . . $1000 
Sorensen ORO 30.1 , Power Supply, 30V-1A .... . $100 
Sorensen ORO 40.2, Power Supply, 40V-2A ....... $150 
Wavetek 166, Pulse Function Generator . . . . . . . $1000 
Wavetek 178, Automatic Synthesizer .. . $1850 
Wavetek 186, Phase Lock Generator, 5MHz $400 
Wavelek 2002. Signal Generator. 1·2500MHz . . . $1750 
Wavetek 2002A, 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 859, Pulse Generator, .5Hz-50MHz ... $500 
Wavetek 907A, Signal Generator, 7-12.4GHz ...... $850 
Willron 560A. Scalar Network Analyzer .......... $1850 
Wlltron 60N50, VSWR Bndge (New) ........... . . $400 
Wiltron 87 A50, SWR Bridge (New) . $700 
Valhalla 2701CfTL-3, Programmable Direct 

Voltage/Current Standard ............ ... .... $1450 
Valhalla 2705. AC Voltage Standard ..... .. ..... $3000 

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

(818) 967-0846 • FAX (818) 967-1999 
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EPROM+ TilE ORIGINAL PARALLEL PORT 
PROGRAMMING SYSTEM! 

A DEVICE PROGRAMMER 
FOR BENCH AND FIELD 

EJ'ROMS (UV & FLASH) (24, 28, 32, 40* PIN PLUS 27C, 29C, 28F & 291') 
17112 • .27fl~.TMS2716* ).716,32,32A,64,64A.l28,128A.256,512,513,0ll,O I 0,101 
100 1,1000,1024,21 0,020;2001,220,204R,4001,040,0R0,240,4096,25 16,32,64,68764 
/llieBOMSAND N}fRAMS (18, 24 & 28 PIN PLUS CXXX) X2210,2212 
2R04, 2816, 2816A, 2Rl7, 2R64, 2R65, 28C256, 28COIO, DSI2XX 
SERIAL EEJ'ROMS• (8 & 14 PIN PLUS CXX) ERI4UO,MS1657, 2401,02 
04,08,16,32,44,64,65, 59Cil, 80011A, 8572,82,92, 9306,46,56,66, 16111,16911 
BIPOLAR PllOMS• (16 TifROUGH 24 PIN) 74SXXX, 82SXXX PAMJLY 
M/CROCONTRQLLERS*(UV, EE AND FLAS/1) 8741,42,48,48H,49,49H 
8751,87C51 ,52,87CSXXX,87C75X,89C51,52,89C I 051,2051,61705,61HC70S 
68HC711E9,PIC16C54,55,56,57,58,61,64,620,621,622,71,74,84,TMS7742 
*ADAPTER REQUIRED- DIAGRAMS INCLUDED IN MANUAL 

$289 • son'WARE- R~:AO, Vto:RWY,I'ROGRAM, COI'Y, DISK JoJJ,t: I.OAU 
& SA H~ CIIJo:CKSUM, FULL SCREJ>N BUI°FER lmiTOR W/20 CMOS 

• Rt::\J>S INTEL Ht:X, MOTOROLA S-RECORD AND BINARY t'ILES 
• t"AST-MOST J>EVICES PROGRAM IN UNDER 20 SF.CONI>S 
• RUGGF:U (9"Xti"X3") I'ORTABLE ENCWSURF: WJCt.RRY Ht.NULE ADD SS.OO SHIPPING 

SS.OOCOD 
VISA/ MASTERCARD 

• Mt.UE IN THF: USA- 30 DAY MONEY BACK GUARANTF:E 
• SYSTEM INCLUrJES: PROGRAMMING UNIT, PRINH:n MANUAl. 

PRINTER I'ORT CARLE, I'OWER I'ACK AND SOFTWARF; 

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

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

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

HURRICANE SPECIALS: DATALNK con­
nects shortwave radio to PC serial port. 
Receive satellite photos, weather charts, on­
screen. Sleeping, warbling, teletype, Morse, 
etc. becomes text. Send $29 + $2 S&H, 
check or MO. Please specify 9 or 25-pin 
DATALNK. (25-pin kits only $19, cosmetic 
blems $5 less.) INFO, SASE. Howard Olsen, 
5411 Atlantic View, St. Augustine, FL 32084. 

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

looking for a great value? 
Subscriptions to Nuts & Volts 
are only $19 for a full year . 
Call To// Free and use your 

Visa or MasterCard to order! 
1·800-783-4624 

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

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

HEWLETT PACKARD calculators. We buy, 
sell, trade, and repair HP 41C/CV/CX, 
48SX/GX, 71 8, 95/1 00/200LX, 97 calcula­
tors, palmtops, and peripherals. Calculator 
World, 1086 S. Delaware Dr., Mt. Bethel, PA 
18343. Phone: 610-588-2600, Fax: 610-588-
1727. 

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

CHEAP IBM and clone parts hard to find I 
have it. Toll free 1-888-804-0712 Ext. 2615 
John. 

ASR·33 TELETYPE wanted. Pete Roemer, 
Box 1000, Manitowish Waters , WI 54545 . 
715-543-8451 (Days) . 

CATs 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 
CATs. T.M.C. 215-226-0749/215-223-0388. 

Cellular Extensions 
from 

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

Nee P120 12oz. Portable $299 
Motorola PT 550 1 Ooz. "Flip" Phone from $299 

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

Motorola, NEC, Panasonic, Audiovox and many others. 

Fax Back 1-lotline For 24hr info. call from your FAX 
(714) 581-7460 or ca111-800-457-4556 9 to 5 PST 

CA Grapevine. Worldwide inquiries welcome. 

Write In 139 on Reader Service Card. 



D D 
(=====' (=====' by TJ Byers 

R epairing a broken PC power supply is a lot 
simpler than you might think. Nine times out 
of ten you can do it yourself for under $10.00. 

plug it into a wall socket. If the PC starts working, the 
problem is in the strip. Generally, the problem is a 
blown fuse or a tripped circuit breaker. You'll find 
both at the cord end of the strip. The last item you 
should test before popping the hood is the power 
cord itself; replacing it with another cord is the fastest 
and safest method. It's 8:00 a.m., the neighbor's dog barked all 

night, your coffee tastes like weak tea , and the phone 
message light blinks frantically. Full of resolve, you 
flip on your PC's power switch , and ... presto - noth­
ing! No lights , no beep, no fan , nada. Suddenly you 
realize, it's gonna be a really bad hair day. 

While there's nothing I can do about the early 
hour or the coffee, I can probably help you get your 
PC back on its feet. The most common case of 
"Sudden PC Death Syndrome" is a defective power 
supply. The problem can come from many sources, 
like heat, power surges, and old age. While it's easy 
enough to replace a power supply by swapping the 
old for new, it's not always practical. 

A case in point: I have an AST 486SX that died 
when a truck plowed into the corner power pole and 
caused a two-hour black out. When the power came 
back on, my PC didn't. A quick check showed the 
cause was a fried power supply. Unfortunately, a call 
to AST revealed, to my horror, that a replacement 
power supply costs $150.00. Moreover, because of its 
unique case design , there's no generic substitute. 

Fortunately, it's not difficult to fix PC power sup­
plies. While they may look different on the outside, 
most PC power supplies use the same electronics on 
the inside. In this article, I'll show you how easy it is 
to fix a dead power supply. 

The Basics 

"l'ne power supply is a large metal box, mounted 
l inside the PC that provides power to the mother­

board and various peripherals. It's easily identified by 
a warning sticker on the case that reads "CAUTION! 
Hazardous Area" (or a similar high-voltage warning) . 

On the back of the power supply is an AC con­
nector that plugs the PC into the wall. Often there's 
another AC connector that's used by some monitors. 
Most power supplies also have a voltage selector 
switch that lets it work with 11 OV or 220V power 
sources. 

A typical PC power supply provides four DC out­
put voltages: +5, + 12, -5, and -12 volts. These volt­
ages are available through four different types of con­
nectors (Figure 1; 1-4). The color of the wire identi-

Radio ShaCk 
278-766 

RED 

YEllOW 

#1493 

#1156 

figure 2. A dummy load tab be made from a 
couple lamps that you ean buy at any auto 
parts .tote and an extension cable from Radio 

.Sback. · 

fies the voltage and its use (Table 1 ). 

Getting Started 

Alot of power supply failures are actually simple 
problems that are easy to fix. Obviously, the 

place to start is at the beginning - in other words, are 
you getting power from the wall to the PC? As stupid 
as it sounds, the fi rst thing to do is look under your 
desk and see if the PC is plugged into the wall. If it is, 
move the plug to a different socket (they go bad, too, 
you know) . 

That done, pull the 
power cord from the 
back of your PC and 
see if the power is get­
ting that far. You can 
do this using a VOM or 
a simple neon lamp 
circuit tester, like part 
number 22-102 from 
Radio Shack. 

I Figure 1. 

!llUE(-12Y) 
YEllOW(+ 12Y} 

RlO(H'I) \ 
OIIANCE_ ......... 

fltolhorl>oor<i f 1 

Under The Hood 

Still nothing? Now it's time to remove the cover. 
Most covers are attached by five or six screws on 

the back. Before going any further, carefully read the 
instructions in the section called "Safety First. " 

The next logical place to look is at the power 
switch. Unfortunately, this may not be possible at this 
stage of the game. Many power supplies have a built­
in power switch which isn't accessible until you dis-

5.5" Orlv .. 

If there's no power, 
and you're plugged 
into a power strip or 
surge protector, the 
strip is probably the 
culprit. To test it, sim­
ply remove the PC's 
plug from the strip and 

The 5.25-lncb drlve connector Is the easiest to ac:cen for testing. Tbe moth• 
erboard connectors P8 and P9 are Identical, and can be reversed. Tbey plug 
Into the motherboard with the black leads together on the inside. 

To Switching 
Cil:cuitry I 

~~_.. 
.OluF 4.7 ohms 

To 
PWM 

I"'T'' 

llOOOuF 

-::-

1 
I"'T'' 

llOOOuF 

-::-

1 
I"'T'' 

l470uF 

--

Flqttre 3. The low-voltage supply provides four output voltages. 

100 
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1Figure4.1 

0 
"** 

You can g~n­
erally ldentl· 
fy the semi· 
conductor 
by thetr 
hapes. 

beginning with the 
floppies. Measure the 
+5- and + 12-volt lines 
at each step. This will 
tell you whether or not 
the power problem is 
specific to a device. 
Don't forget to power 
off the system each 
time you disconnect a 

device. With the hard disk(s) 
still connected, remove plugs 
P8 and P9 (Figure 1) from the 
motherboard. 

Finally, it's time to deal 

BCE 

rom left to 
right, the 
first three 
are diodes, 
+12V rectifi-­
er, •5V recti­
fier, and 
switching 
transistor. 

with the unlikely possibility of 
a shorted hard disk. If you 
have more than one hard 
disk, start shedding them one 
at a time. When you're down 
to your last hard disk, unplug 
it and connect its power plug 
to the dummy load shown in 
Figure 2. {I don't recommend 
running a PC power supply 
without a load.) If the power 
supply is still dead, it's off to 
the drawing board. B c 0 E 

Figure 5. The swttdter &ettton Is th 
most common to fall. The power ttansis· 
tors have to have a l>reakc;lown voltage 
of 600 olts <tr m~. and the damper 
diodes have tq be fast recovery (a 
1N4005 won't work). 

+150V 

9 

Switching 
Dmrer 1~ 

)~~ 

-150V 

mantle the unit. If you have a tower computer case, 
though, the switch is located on the front panel, and 
connected to the power supply via four wires. All you 
have to do is unplug the wires from the switch - with 
the computer unplugged from the wall, of course -
and test the switch with an ohmmeter. If you want to 
do a hot test of the switch (that is, bypass the 
switch), you can short the power wires together using 

IT'• two_}rrsulated jumper wires and plug the computer 
. oatk into the wall. Just be careful that the jumpers 

don't touch anything. 
Let's now look at the DC voltages. (If you 

removed the AC wires from the front-panel power. 
switch, replace them first.) With the main switch off, 
locate a free power connector (the 5-1/4 inch version, 
Figure 1d, is preferred) or unplug a floppy drive to 
free up one. Don't unplug the hard disk; you'll need it 
for the entire duration of this test. Power up the PC, 
and. measure the +5-volt (red) and +12-volt (yellow) 
lines using a VOM (black is ground). Make sure they 
fall within the voltage range specified in Table 2. 

If they are out of range, power off the system 
and disconnect the mechanical drives one at a time, 
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r 
High-Voltage 

Common 

To 
PWM 

The Draw· Board 

~ Low-Voltage 
~ Outputs 

.001~ 

ow that we've done all that we can do with the 
power supply inside the cabinet, it's time to 

remove the unit and place it on the workbench. Since 
we've already disconnected all the power connectors, 
it's a simple matter of removing the mounting screws 
and sliding the power supply out of the cabinet, 
right? Well , hopefully. 

Unless you have a tall tower, you'll probably run 
into obstacles, like adapter boards, disk drive signal 
cables, and support brackets. If you're 
lucky enough to have a detailed user's 
manual, it shows you the procedure. 
Otherwise you're on your own. In either 
case, make notes of where everything is, 
how they're connected, and keep the 
screws with the items they came from. 

WARNING: MAKE SURE THE PC IS 
DISCONNECTED FROM THE WALL 

BEFORE STARTING DISASSEMBLY. 

If the supply was powered from the AC line with­
in the last few minutes, the large electrolytic capaci­
tors in the high-voltage section will most likely still 
have a charge in them that could give you a shock­
ing awakening. If so, let the power supply rest for a 
while before you crack the case. 

Each case has its own method of construction, 
but generally two sides of the enclosure are what pro­
tect the inside electronics. Remove the cover screws, 
taking care to watch out for attached leads, switches, 
and sharp edges. If you have to disconnect any leads 
(typically fan wires) or mechanical parts, note care­
fully how they go back together. 

Give the electronics a good looking over, paying 
attention to any scorched or burned parts that may 
point to a failure . If you have a built-in power switch, 
now is the time to check it. Next, check the fuse. Is it 
blown? If in doubt, use the VOM to test for continuity 
(use the XlOO range). If the fuse is blown, replace it 
with one of the same type and rating before going 
any further. It's possible the trouble is the result of 
metal fatigue or mechanical failure of the fuse itself. 
To see if this solved the problem, connect the 
dummy load to one of the drive connectors and 
apply power. 

If nothing happens, remove the dummy load 
and proceed to the resistance checks procedure. If 
the fuse blows with an explosion, go to the high-volt­
age repair section. 

Resistance Checks 

eferring to Table 2, perform a resistance mea­
surement test. Keep the YOM's polarity correct, 

that is red to ground when testing a negative source, 
and wait for the filter capacitors to charge before tak­
ing a reading. The resistance values listed in Table 2 
are only representative (the figures were gathered 
from actual measurements of several power supplies 
using a cheap YOM) , so don't worry if your values 
are different from those listed. 

However, if a resistance value is abnormally 
high or low, you have a problem. As a rule of thumb, 
a reading of 50 ohms or higher on the 5-volt and 12-
volt lines means the output is probably okay. A resis­
tance value of 40 ohms or less indicates a short, gen­
erally in the rectifier diodes. The five-volt line is the 
most prone to failure because it carries the heaviest 
load (typically 20 amps) . An extraordinarily high 
resistance reading indicates an open, probably a 
zapped board trace or a burned resistor. Both condi­
tions are often harbingers of problems in the high­
voltage section, but not necessarily. It depends on 
how fast the shutdown circuit reacted. But before we 
face that possibility, we first need to find the extent of 
the low-voltage damage. 

he low-voltage section of the power supply is a 
very simple rectifier, L-section filter design (Figure 

3). Key to the success of this design is a multiple sec­
ondary power transformer. There is a 5-volt winding 
and a 12-volt winding. In high-power supplies (250 
watts and larger) , there are usually two five-volt wind­
ings that are paralleled for higher output current -
yet treated as a single winding. 



Flqyre 6, 11\e hlgfl..voltage supply ls a simple voltage 
doubler tlrcuit. 

VARISTOR luH 
AC ~-c=:r-JYYL-----------. 

O.luF 

luH '-~- I 
AC o--~ '---+--+--~ 

..--------~ +150V 

....I! 
470uF 
200V 

220k 

..-----+---....__---~ High-Voltage 
Common 

....I! 
470uF f'T"I 

200V 

220k 

L-----------+---~~-------~ -150V 

llOV 
o-

220V 

High-Voltage 
Section 

Driver 

part, because you have to first locate the affected 
parts on the circuit board. Use the road map, "How 
To Find Waldo," to help you in your quest. An ohm­
meter is a good way to probe suspected areas for 
shorted devices. Once the area is located, the real 
work begins because it's virtually impossible to tell 
the difference between a shorted diode and a shorted 
capacitor without removing one or the other. Since 
the rectifier is the most likely culprit and the easier to 
remove {the electrolytics are glued in place), I'd start 
there. 

The +5-volt and + 12-volt diodes are most likely 
nestled inside a transistor case mounted on a heat 
sink. The bigger one (Figure 4e) is the +5-volt rectifi­
er, and the smaller one (Figure 4d) is the + 12-volt 
rectifier. The negative-voltage rectifiers are individual 
diodes typically in a D0-41 case. 

With the suspect rectifier or diodes in hand, do a 
resistance check of the defective voltage output line 
again. If the reading is within the normal range, trash 
the old part or parts and replace with new. (Helpful 
Hint: If the new diodes come in an axial-lead pack-

low-Voltage 
Section 

low-Voltage 
Rectifiers 

!
Transistors 

Electrolytics '--0 
He~t c[]J 

2oov / O o---16V 
Electrolytics 

Ho Sink 1 

Driver 1'o 
Find 
Waldo 

Transformer Heat 
Sink Toroidal 

FoJ:Ward Reverse 

equivalent) rather than from the five-volt 
transformer winding. However, I've seen it 
done both ways. 

Figure 7. A (:heap YQM ts t~e best waY to chec:k tran­
sistors and diodes. Why? B~ause tbe test voltage 
has to be enough to breac:h the barrier voltage of a 
sllleon diode, typically 0. 7 volts, and a lot of DVMs 
have a pt~.l>e voltage of O~lts and less. 

-~~_::__~ 

The output of the rectifiers is filtered first by 
an inductor, called a choke, then by a heavy­
duty electrolytic capacitor. In some designs, 
the five-volt line is double-filtered to reduce 
ripple by cascading two L-s,ection filters on the 
output. Invariably, a bleeder resistor is placed 

Each winding has a grounded center tap to per­
mit fullwave rectification using just two diodes (full­
wave bridge rectifiers need four diodes). The direc­
tion of the rectifiers determines the polarity of the 
output voltage. Common cathodes are positive, and 

common anodes 
SOURCES 

across the output to discharge the capacitors after 
power off. 

The most common cause of low-voltage failure is 
a shorted rectifier. If one blows, so does its compan­
ion, which forces you to replace them as a package 
deal. Second on the hit list is a shorted capacitor, 
which usually does less overall damage. Most of the 
time, the failure is limited to just one output line, but 
there's no guarantee. 

The first step is to locate the shorted compo­
nents. For this operation you need access to the bot­
tom side of the printed circuit board. This is the hard 
part, because no two supplies are alike. Use your 
imagination, and be care-

Transformer 

age, typically D0-41, solder them on the trace side of 
the circuit board instead of the component side. It's a 
lot easier.) If the output still shows a short, yank the 
electrolytic and check again. If the output is still 
shorted, make sure you're pulling the right teeth. 

Exact replacement parts always cost more than 
generics, so go with the generic. You can get "univer­
sal" replacements from GE, RCA, and Philips ECG. 
Unfortunately, they're almost as expensive as the 
original. For the +5-volt rectifier, I recommend the 
MBR series from General Instruments and Motorola 
(available from Digi-Key and Allied Electronics, 
respectively) . The + 12-volt rectifier is a dual Schottky 
device that's available from several vendors, and gen­
erally sells for a buck or two. The negative voltage 
rectifiers must be fast recovery diodes, like a 
1 N4933. Replacement electrolytic capacitors are as 
close as your local Radio Shack. 

When the voltage line has a three-terminal IC 
voltage regulator, check the resistance between both 
the input and the output (Figure 4) to ground. If only 
the output pin is shorted, the output capacitor is bad. 

Allied Electronics 
800-433-5700 

Digi-Key 
800-344-4539 

Marshall Electronics 
800-877-9839 

Newark Electronics 
800-344-4539 
Radio Shack 

800-843-7 422 
Wyle Laboratories 

Electronic 
Marketing Group 

800-672-3475 

are negative. 
Because of its high­
current require­
ments, the +5-volt 
rectifier is usually an 
array of parallel 
Schottky diodes in a 
single package 
(Figure 4) that 
mounts on a heat 
sink. The -5-volt out­
put is often derived 
from the 

ful not to damage other 
components in the 
process. For example, 
twisting and turning the 
board too many times 
<;:a!) cause attached wires 
to break loose. 

Table 2. Output. Voltage and Resistance 

-12-volt .rectifier via 
an IC regulator (typ­
ically an LM 7905 Now comes the tricky 

Nominal Voltage 
+5V 
-5V 
+t2V 
-12V 
n/a 
ov 

Voltage Range 
+4. 75V to +5.25V 
-4. 75V to ·5.25V 
+9V to +15V 
-9V to ·15V 
OV or +5V 
ov 

Resistance 
>100 ohms 
>tOO ohms 
>250 ohms 
>250 ohms 
•tooo ohms 
0 ohms 

Wire Color 
Red 
White 
Yellow 
Blue 
Orange 
Black 
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N
ine times out of ten, the troubleshooting techniques presented in this article will solve your PC power supply 
problems. But what if the power supply still doesn't work? There can be lots of reasons, ranging from a 
faulty transformer (good luck finding a replacement) to a bad solder connection. In most situations, I'd cut 
my losses and find a substitute power supply or try to salvage the motherboard for use in another system. ~ 

But if you're really dead set on reviving the system, there is one more stage we haven't discussed -the PWM (pulse-- · 
width modulator). But put your seat belt on, 'cause this is gonna be short and fast. It's not for everybody. 

The PWM (Figure 8) is what drives the switching transistors, and when it doesn't work, nothing works. Consider 
it the brains of the power supply. The PWM is generally a single IC chip, most likely a Motorola TL 494. But before 
you replace the chip, let's see if it's working or not. For this you'll need an oscilloscope and a power supply. 

The simplest way to test the PWM chip is to grab a disk drive connector and pump +12 volts into its yellow wire 
from an independent power supply. This can be done using another PC power supply or any other DC source (batter­
ies work, too) . Once power is applied to the PWM chip, observe the output waveforms on pins 8 and 1 L Both out­
puts should be active squarewaves. If at first you don't succeed, ground pin 4 and try again. If the scope still shows 
nothing, replace the LT 494 chip. If the scope shows waveforms, the most likely culprit is the LM339 comparator. 
The LM339 is cheap, about a buck, and readily available, so it's worth a shot. . 

My method of replacing an IC is to clip the leads as close as possible to the body of the IC, leaving 14 or so 
metal pegs standing upright from the main board. Paying attention to direction, slip the replacement IC alongside 
the pegs and solder the new component in place. 

If by now the power supply still doesn't work- chuck it. 

If only the input pin is shorted, the rectifiers are bad. 
If both are shorted, the chance is both the diodes and 
the IC are shorted. To verify this theory, remove the 
IC and check the resistance again. If it reads okay, 
replace the semiconductors. The re--placement for the 
-5-volt IC voltage regulator is an LM7905. 

liigh-Voltage Repair 

If the new fuse blows when you apply power, there's 
a problem in the high-voltage section. We know this 

MANUALS 

First Principles of PC Power Supplies 
Grafnet Technology 

11120 Tattersall Tr., Oakton, VA 22124 
Price: $19.95 

PC Power Supply Troubleshooting Guide 
Jim 

P.O. Box 5123, Tucson, AZ 85703 
Price: $40.00 
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because the low-voltage section has an automatic 
shutdown circuit that reacts a lot faster than the fuse; 
that is, a low-voltage problem disables the power sup­
ply long before the fuse has time to blow. That does­
n't necessarily mean the low-voltage outputs are 
okay, because failure of the -12-volt line can cause 
cascading damage that goes all the way back to the 
high-voltage section. 

The high-voltage section is divided into two 
parts: the high-voltage power supply and the switch­
ing circuit. Most high-voltage failures occur in the 
switching circuit. 

WARNING: COMPLETELY DISCHARGE 
THE INPUT CAPACITORS BEFORE WORKING · 

N Tf/E HIGH-VOLTAGE SECTION! 

If the fuse has a "mirrored" look to it, you can 
bet the farm that at least one of the two switching 
transistors is shorted (Figure 5). Typically they perish 
as a couple. These transistors are mounted on the 
heat sink(s) closest to the two largest electrolytic 
capacitors (see "How To Find Waldo"). With the red 
probe of a VOM on the collector of the first transistor, 

check the collector-to-emitter resistance, then the 
collector-to-base resistance (Figure 4) . If a short is 
found , replace both the transistor and the damper 
diode that's across its emitter--collector. I normally 
use a Motorola MJE 13009 for the power transistor 
and a 1 N4937 for the damper diode. 

You should also replace the low-value resistor 
that's in series with the transistor's base. This resis­
tor is often used as a fusible link that goes puff 
when the switcher fails. Its purpose is to protect 

__ other components in the chain from harm. If the 
resistor is burned beyond recognition, you can 
replace it with any 1/4-watt resistor with a value of 
1 to 10 ohms (the exact value isn't important). 
Sometimes, though, even the fusible isn't fast 
enough to prevent damage. So before installing the 
new parts, it's wise to check out the pulse shaper 
network (typically a resistor-diode--capacitor combi­
nation) associated with the base circuit, too. A 
quick way to test all three components at once is 
to treat the network like a single diode, checking it 
as a whole for shorts and opens (Figure 7). Now 
repeat the procedure for the second switching tran­
sistor. 

The high-voltage supply is a simple voltage 
doubler with an output of about 300 volts {Figure 
6) . While this section rarely fails on its own, a 
shorted switching transistor can wipe out the 
bridge rectifier in an instant. Check the AC input 
for shorts, and replace the entire bridge if a short is 
found. Bridges can be either discrete diodes or a 
large, rectangular module, and you can find suit­
able replacements from Radio Shack. There's prob­
ably a one--ohm resister in line with the AC input 
that needs to be checked, too. On the outside 
chance that one of the doubler capacitors is short­
ed, do a resistance check of each. 

When powered from a 220-volt AC power source, 
the capacitors serve as voltage dividers to provide 
an artificial ground. Consequently, the capacitance 
and ESR (equivalent series resistance) values of 
the capacitors are critical when operating from a 
220-volt line and have to be evenly matched, other­
wise the switching voltages will be uneven. As elec­
trolytics age, both the capacitance and ESR 
changes. If the mismatch is too great, one voltage 
could exceed the limits of the switching transistor, 
which can start parts a-poppin'. You can check the 
voltage balance with a VOM. Always replace both 
capacitors, not just one, and use a good grade 
capacitor, like the Panasqnic TSU series. 

It's Showtime 

If you've m_ade it this far, you probably have a work· 
ing power supply. But before you apply power, let's 

make sure we've covered everything. 

- You did a final resistance check on the output 
voltage lines, and all are within the specifications of 
Table 2, right? 

- You checked the resistance across the AC 
input (with the power switch on) and it measures 1 
megohm or better, check? 

- You checked the fuse. 
- Any broken wires or burned parts? 

Good! Then it's showtime. Re-assemble the 
power supply. Plug the dummy load into one of the 
disk drive connectors. Apply power. 

If both lights light, congratulations! You've got 
yourself a working power supply, because the power 
supply itself needs the -5- and -12-volt lines to oper­
ate. Consequently, you don't have to test them, 
unless you're as curious as I would be. Now all you 
have to do is put everything back together and enjoy 
a more peaceful day - except for the coffee. Here I 
suggest ... NV 



I COMPUTER HARDWARE cont. 

GRID 1810 laptops for parts. Need displays, 
etc . Complete units or pieces. Contact 
Granola@Vermontel.com or FAX 802-295· 
7213, Voice 802-295-1420. 

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

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

HARD DRIVES: 120MB IDE drives $60 
each. Seagate ST-251 42MB MFM drive 
$45, ST-225 21MB $25 ; add $15 for con­
troller. Intel 486DX2-50 CPUs $20 each. 
386DX-33 motherboard, 4MB installed $65. 
Add $5 shipping. Joe D'Airo, 424 Higbie 
Lane, West Islip, NY 11795. 

HARD DRIVE Blowout! Brand new sealed. 
Seagate Barracuda 4.2 gig SCSI internal fast 
& wide ST 15150WD $600. Seagate Elite 9 
gig SCSI internal fast & wide ST 41 0800WD 
$1 ,100. Limited quantity. Limited time offer. 
71470.3533 @compuserve.com 

HP LASER JETS II OR Ill WITH SX 
ENGINE, EP-S CARTRIDGE , WANT TO 
BUY, EACH OR QUANTITIES, WORKING 
OR NOT. CALL OR FAX OFFER TO LES 
702-642-3558. 

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. · 

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

HEAVY DUTY POWER SUPPLY for Mac LC, 
LCII , LCIII , and matching Performas . 
(+5V/5A, +12V/1A, -5V/.25A) . Many other 
uses. $15 each. Memory Plus Distributors, 
3370 N. Hayden Road , Ste . 123-276, 
Scottsdale , AZ 85251 . 602-820-8819 , fax 
602-990-2099. 

PROMAX MEGAMAX MEGAMAX4 AllMAX PLUS SUPERPRO II 

$1249 Advantech Labtool-48 with 44 Pin PLCC 
$ 669 EETools Allmax Plus Universal (Printer Port) 
$ 429 EETools Promax Universal (Printer Port) 
$ 439 EETools MegaMax 1 Gang Universal (PP) 
$ 539 EETools MegaMax 4 Gang Universal (PP) 
$ 429 Needhams EMP-20 Universal (Printer Port) 
$ 699 Needhams SA-20 8 Gang Stand Alone 

INFRARED CONTROL with any computer or 
controller. The BIRD (Broadband lA Driver) 
connects to any serial port and learns 100 IR 
commands, bui!t-in commands, too! The low­
est cost solution to IR transmitting. $99.95. 
CompCo, 423-436-5189. 

$299 WINTER SALE, UJ'S EMULATOR 
SYSTEM, REGULAR PRICE $395 .95! 
EFFORTLESS 5 STEP, 5 MINUTE PRO­
GRAMMING, MOTOROLA CELLULAR 
PHONES TO FIRMWARES 9525. SEE OUR 
RELATED ADS CLASSIFICATION 11 5 
TELEPHONE/FAX . FREE CATALOG. 
DETAILS CALL 702-642-0325 OR http: 
//www.lessbusters.com OFFER EXPIRES 
DECEMBER 31st, 1996. LESS BUSTER'S 
ELECTRONICS (OUR 4TH YEAR SALES 
N&V MAGAZINE, 99.5% SATISFIED CUS­
TOMERS!) , 2039 CIVIC CENTER DRIVE 
#179, N. LAS VEGAS, NV 89030. 

DEVICE PROGRAMMER Link Computer 
Model CLK-3100 programs EPROMs, GALs, 
PICs, CPUs, EERAMs, etc. ISA card for PC 
compatible computer. Includes adapters, soft­
ware, & manual. Asking $350. Call 505-828-
0641 or E-Mail: jboros@indirect.com 

WHOLESALE IN TAIWAN. 1 Gig HDs $100. 
The real price of memory: 4 meg 70ns 72 pin 
SIMMs $20, 8 meg 70ns 72 pin SIMMs $43. 
16 meg 70ns 72 pin SIMMs $108. 32 meg 
70ns 72 pin SIMMs $215. Keyboards 101 
$6, 14.4 modems $8, 28.8 modems $35, 4X 
CO-ROMs IDE $25, 486DX100 $64.50 with 
CPUs. LOTS AND LOTS MORE. These are 
just some of the prices for computers and 
parts you can buy for in Taiwan . And you 
don't have to order a lot at a time. Small 
orders are welcome. We have over 300+ 
suppliers of companies in Taiwan where you 
can buy all your computer needs real cheap. 
This is a very lot of info, $30. We can also 
send COD if you like. COD is for the USA 
only. If you are not in the USA you will need 
to send a check or money order + postage to 
address: G.R. Stringer, Stringer Computer, 
1108 East 26th, Houston, TX 77009. 1-800-
626-9934 Fax 713-880-8321 . rstrin8060 @ 
aol.com 

TDC 4120 2GB tape drive (inter.) $200. TDC 
4220 4GB tape drive (inter.) $275. Colorado 
Trakker back-ups 120MB $50. 250MB $65. 
700MB $100. Jumbos 120MB $25. 250MB 
$45. 700MB $90. Units are refurbished with a 
90-day warranty. Servo-Track 1-800-899· 
7677 UPS daily. 

APPLE II+, liE, GS HARDWARE. Disk dri· 
ves , hard drives, printer cards , disk con­
trollers, motherboards, power supplies, key­
boards, and much more. New and used. Call 
or write for our low, low prices. Memory Plus 
Distributors, 3370 N. Hayden Road, Ste. 123· 
276, Scottsdale, AZ 85251 . 602-820-8819, 
fax 602-990-2099. 

ROMMASTER II MIC ROMASTER-LV LABTOOL-48 SA 20 

$ 429 xenek SuperPro II Universal (ISA Card) 
$ 529 Xeltek SuperPro liP Unrversal (Prrnter Port) 
$ 269 Xeltek SuperPro Ute Universal (Printer Port) 
$ 1 79 Xe~ek Rommaster II Universal (Prrnter Port) 
$ 479 MOD-EMUPA Unrversal (New Sale Prrce) 
$ 689 ICE Technology MrcroMaster LV (Prrnter Port) 
Please Call For Refurb Demo & Used Prorammers 

CHROMA 3201A 
SIMM/SIP TESTER 

Sales 408-241-7376 Fax 241-6375 BBS 983-1234 
Web www.generaldevice.com E-Mail icdevice@best.com 

MCT-EMUPA 

~ 

$479 

COME~\"JITH 

72 PIN TEST RAil 
30 PIN TEST RAil 

$795 

Write In 100 on Reader Service Card. 

TEST LAB CO. 

ANRITSU ML522F MEASUREMENT RECEIVER, 300-1000MHz 
Field strength measurement, Radio monitoring, 4Khz/8Khz IF BW 
AM/FM, GP-IB interface., 12Vdc operation 
80dB dypamic range, High stability osc. +I· 1x10 -6, 
Automatic gain calibration. displays in dBuV, dBuV/m. 
Up to 1 00 frequencies can be stored and recalled. 
6 digit LCD display, built in speaker., 60mmH x 210mmW x 175mmD 

$ 1795.00 

H-P 86408 1/2/3 SIGNAL GENERATOR, .5-1024MHz 
+ 19 TO -145dBm output power, LOW SSB phase noise. 

Calibrated, metered AM, FM and pulse modulation. 
Internal Phase lock I synchronizer, digital frequency readout. 

Option 1- 20-600kHz internal audio oscillator. 
Option 2-lnternal doubler 512-1024MHz. 

Option 3- Reverse power protection 

$ 2495.00 

H-P 2225A THINKJET PERSONAL PRINTER 
150 cps printing 
Quite operation, High quality text and graphics. 
GP-IB interface 
Friction and pin feed operation, 4 print pitches. 
NEW in the box! 

$ 99.00 

The above items are just a few special purchases 
we've made in lhe last few weeks. They are 

guaranteed to mfrs specifications and carr~ a 90 day 
warranty. These prices are limited to the items 

currently in stock. 

If you are in the Northern California area please visit our showroom. 
mon-.tri. 8:30-5:00pm at the below address. 

Phone 
Fax 
e-Mail 

800-442-5835 or 415-969-1142 
415-969-0334 or 415-969-6579 
testlab2@ix.netcom.com 

Test Lab Company 
1066 Linda Vista Avenue 
Mountain View,CA 94043 

Buying and selling electronic test equipment for over 25 years ! 
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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. 

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

HP PLOTTER 7475 $100, HP 7595A plotter 
$600. VGA monitor $125. EGA, CGA monitor 
$60, $40. 386 computer $250, 286 computer 
$100. Epson printer $40, XT computer $45, 
HP Think Jet printer $60. Much more. Call 
714-827-7345. 

Starting from scratch, you can build a com­
plete computer system. Elenco's Micro­
Mute,. Trainer teaches you to write the Ini­
tial Instructions In permanent memory In a 
2816E'PROM. Teaches you oil about input 
and output ports and computer timers. 
Build your own keyboard and learn how to 
scan keyboard ond display. No previous 
computer knowledge required. Simple, 
easy-to-understand lnstructfon teaches 
you to write In machine languege. Upon 
completion ofthls course, you will be profi­
cient in computer technology. Complete 
with 126 page lesson manual, Instructions 
and experiments. 

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

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

http://www.hackerscatalog.com Telecode's 
"Hackers Catalog" is now online. Everything 
the catalog contains and more. You ain ' t 
surfed yet! 

you'll need to 
build these kits. 
25 tools con-

heavy-duty car­
rying case. 

$39.95 

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

WANTED: AVOCET AVSIM48 + other 
Avocet software. Trades considered. See 
Test equipment advertisement. Mike 908-
842-3772 evenings. 

ZSORT. SORT huge files fast. Disk $5. 
Manual $10. Box 12238, Lexington, KY 
40581-2238. 

• Transparent 
Case 

• Belt Clip 
• High Resolution 
• Includes 

Headphones 

AM/FM·108K XK-550 Digital I Analog Trainer 

$29.95 
Elenco's advanced designed Oig~al / Analog Trainer is specially designed for 
school projects. ~ is buin on o single PC board for maximum reliabil~y. It 

indudes 5 buitt-in power supplies, a function generator with continuously 
sine, triangular and square wave forms. 1560 tie point breadboard area. 

AM/FM Radio Kit and Training 
Course 

14 Transistors and 5 Diodes 

XK-550 
Assembled and 

Tested 

Training course of 52 ·pages is divided into 91essons; Audio Amplifier, 
AM Detector, AM IF, AM Amplifier, AM Mixer & Oscillator, FM Detector, 
1st FM IF, FM RF Stages. "Superheterodyne" receiver of standard AM 
{ampl~ude modulation) and FM {frequency modulated) broadcast fre­
quencies. {PC board 11 5/8" x 5 1/4") 

$169.95 

XK-550K - Kit 

$139.95 AM Radio Kit and Training Course 
7 Transistors and 1 Diode $19 • 95 Tools and meter shown optional 

M·2665K 
Deluxe Full Function 
Digital Multimeter Kit 

Extra large 1 1 /4" x 2 
1/2" LCD display 
area, 3 1/2 digit dis­
play, 34 ranges (cap., 
trans. test, diode 
test). 

$54.95 
Robotic Arm Y-01 

The Movit Robotic Arm is 
an educational kit that 
teaches the fundamentals 
of a basic robotic arm as 
wall as your own motor 
skills. 

M-1005K 
Digital Multimeter Kit 

Low cost, 3 1 /2 
digit LCD, 18 
ranges, transis­
tor test,. diode 
test, overload 
protection and 
pocket size. 

$19.95 

FG-SOOK 
1OOKHz Function Generator Kit 

Provides sine, square or 
saw tooth waveforms 

,., .... "-""'•-.. ,-o-.,--- ,-..11 continuously variable 1Hz 
·~:. -.:-:··· to 1OOKHz. Amplitude 

·~v. ....... .. -.. .. 
adjustable to 2.5V peak 
to peak. Complete w~h 
all parts, PC board, 
schematic, deluxe case 
w~h handle and exten-
sive assembly manual. 

$34.95 

F0-30K 
Fiber Optics Technology 

with training course 

~~··t--

~to 
Learn the basics of fiber optics data 
communications while you build this 
exciting kit. Comes complete with all 
necessary components. $19.95 

Christmas Tree Kit Motion Detector Kit Telephone Une Analyzer Kit Telephone Kit 
Model K-14 SS-50K Model TT-400K Modal PT-223K 

The Christmas Tree Ktt comes wHh o Compact $19. es Build this high-tech see-thru 
uniquely,..-.,.,.._~ and • plastic telephone. Learn 
~~~:1':,005 portable. theory on how telephones 
Tree PC Adds safe!) w_ork and then proudly show 
boan:J . Eight (B) to your off your work w~h the trans-
green end red ,.11!lr.ll"-lll' home & A telephone line analyzer parent phone case. 
LEOs produce 0 doz. office. that provides fast indication Complete with all 
zling effect. of telephone line polarity, parts and man-

l -lllllllll __ ...... - ... -------·--.. -$ .. 1•1•.•9•5-~~~~t-$•1ll8•.•9•5--llllll--··rin•g•an-d•lin•e•v•o•tta•g•e•le•ve•ls• ... ual. Neon lamps flash 
Telephone Hold Strobe Light 0-15V Power Supply Telephone Bug FM Mlc when the 

Button Produces a bright flash via A low-<:ost way to supply vott- Size of a dime yet transm~s 
Put all incoming and outgo- xenon flash tube. The flash- age to electronic games, etc. both sides of a phone con-
ing calls on hold at the ing rate is adjustable. $ 

9 
K 11 versation to any FM radio. No 

:;:~~ ~~.:: J6 ~ =~ 
WE WILL NOT BE UNDERSOLD C&S SALES, INC. 

150 W. CARPENTER AVENUE 
UPS SHIPPING: 48 STATES 5~0 WHEELING,IL 60090 
IL Residents add 8% Sales Tax FAX: {847) 520-9904 {847) 541 -0710 

http: www.elenco.com cs_sales 

$9.95 

2 year warranty on all parts 
and free technical support. 

Pnces subJeCt to change w1thout not1ce 
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ZENITH COMPUTER PARTS SupersPort 
286/386 keyboards, new, $25 each. Power 
supplies $30 each. Many other parts for 
Zenith computers. Call Surplus Trading 
Corp., 616-849-1800. We ship UPS COD. 

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

SIMM 1, 2, 4, 8, 16, 32 meg: All are brand 
new. 1 meg 30 pin 70ns/60ns $15/$17, 4 
meg 30 pin 70ns/60ns $37/$39, 4 meg 72 pin 
70ns/60ns $35/$37, 8 meg 72 pin 70ns/60ns 
$75/$79, 16 meg 72 pin 70ns/60ns 
$150/$159, 32 meg 72 pin 70ns/60ns 
$290/$299. All SIMM modules available. 1 yr. 
warranty. Call Yub Sung, 603-893-5866, 
Salem NH for current price/availability. 

68000 MOTHERBOARD. This high quality 
6x8 double sided plated through board 
comes completely bare, but with full docu­
mentation, schematics, and examples of PC 
interface. It uses: One 68000 MPU, 2 27C512 
EPROMs, 2 62256 static RAMs, 2 12-bit 
Dacs (Dac1222, AD7521), 6 74LS3741atches 
for output (3 16-bit ports), 2 74LS373 input 
latches. 12 LEDs and 8253 timer and some 
common TTL logic. It can output nearly 
200,000 pps with a 16MHz 68000. Mother­
board with schematics, documentation, and 
interface examples. $99. Assembled and 
tested boards that output laser images, pro­
grammed EPROMs also available. Laser 
Illusions 406-563-7506 

250/350 MEG TAPE BACK-UP DRIVE by 
COLORADO for $35. Works from floppy disk 
controller in any PC, from XT to Pentium and 
with Win95. Back-up 100MB in 10 min. DOS 
and Windows software included. 250MB tape 
is $7. The best protection from disk crash· 
es, viruses, theft, accidental erasure. 
Guaranteed. Equiptek 415-244-9438 9-5 
PST. 

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

PC PARTS. 486 & Pentium motherboards. 
CPUs, 486/586 PCI. ISA motherboard 
w/EIDE, 1/0 HS on board for up to DX4-133, 
5X86DX-133/P75 $79. CPUs 486DX4-100 
$69 . 5X86DX4-133 $89 . Pentium & 686 
CPUs available. Best prices call. Cases 
w/200/230 watt PS, mini-tower 2-5.25 dr. 
bays $37. Mini mid-tower 3-5 .25 dr. bays 
$42. Mid-tower $53. Full Tower $69 . 
Pentiums avail. CD-ROM dr. 4X & 6X $49 & 
$69 . 840MB HD $139 , 1.44 FD $24 and 
much more. Send SASE for flyer. BNFE, Ate. 
1S, Peabody, MA 01960. WWW.BNFE.COM 
V508-536-2000, F508-536-7400. Established 
1964. 

M I TECHNOLOGIES INC., 3310 E. Peterson 
Rd., Troy, OH 45373, Tel : 513-335-4560, 
Fax:· 513-339-6344. WE STOCK OVER 500 
SCHEMATICS FOR MONITOR/COMPUTER 
REPAIR. TEST EQUIPMENT: The Monitor 
Wizard Tester, $299.95. 8 position VGA split­
ter, $189 .95. The ESR Capacitor Wizard, 
$179.95. SOFTWARE PROGRAMS: FCC-ID 
monitor codes, $50. Windows tech-tips 
repair, $199.95, data base (over 800 tips and 
growing). DOS to windows tech-tips, $99.95. 
Upgrade workshop job control, $249.95 data­
base. Also: Tony at ICHE in Europe for all 
your needs! Tel: 011-441-159·320·152, 
Fax: 011-441-159·444-004. 



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

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

PENTIUM MOTHERBOARDS 75/100/120/ 
133/150/166, Triton chipset, Plug-N-Piay 
BIOS, Highest Performance Pipeline 
Burstmode cache, 41SA/3PCI, cache module 
socket, OK cache $99, 256K Pipeline 
Burstmode cache module $20, 512K $39. 
Triton II boards at $139, Pentium CPUs @ 
$109/155/168/253/336/499. Pentium Pro 
boards with Natoma chipset starting at $299, 
200MHz Pentium Pro CPUs/256K for $649. 
Acer 8-speed CD-ROM, audio front panel 
$99, 72-pin SIMMs 70ns, 4MB-$34, SMB­
$69. Call for current pricing, other parts and 
illustrated catalog. 1-year warranty, FOB 
tech-specialties, Inc., 5703 Heffernan, 
Houston, TX 77087-4113, 1-800-864-5391 
for orders and tech support, fax: 713-307-
0314. 

PLOTTERS: HP 75808 drafting plotter (sizes 
A-D) $1,300. HP 75868 (sizes A-E) $1,850. 
HP 7595A DraftMaster I (sizes A-E) $2,400. 
HP 7475A $220. HP 7550A $350. Excellent 
condition, warranty. Pepper Systems. 214-
353-0257 (FAX 214-902-9511). 

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. VISAIMC. 

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

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. VA 12 VGA to PGA (DB9) 
$45. Rich, Pikul & Assoc., 101 Glenfield Dr., 
Festus, MO 63028. 314-937-0335. 

MIS Publisher CD new $25. Remove It ver.2 
new $12. Multimedia speakers 4 ohm 120 
watt $50. Black face 1.44 Tiac floppies $22. 
HIP ThinkJet great little printers $25. Servo­
Track 1-800-899-7677. Call, we are friendly 
and helpful. 

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. 

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

SMART CARD PROGRAMMER. Read and 
write your own smartcards. Works with 
IS07816-3 standard microprocessor smart­
cards. Develop your application today. Not 
sold for any illegal use. All sales are final. 
$2,500 + shipping. Blank smartcards $50/ea. 
SmartCard Technologies 419-537-0474. 

PACKARD BELL 486DX2/66 multimedia 
8/420 fax modem $550. AST 386 systems 
$275. SVGA monitors $185. 586DX 133MHz 
systems $450. 486 notebooks $695. CCI 
714-778-0450. 

MAGNETIC "STRIPE" CARD WRITER/ 
READER. Read and write all 3 tracks of data. 
Not sold for any illegal use. All sales are final. 
$2,500 + shipping. Blank cards $25/ea . 
SmartCard Technologies 419-537-0474. 

MAKE $10 to $20 hour repairing computer 
monitors immediately. Monitor Man starts 1 
day training series. Part 1 $69.95. Monitor 
King, 25453 Wiseman, Roseville, Ml 48066. 
810-779-6246. 

Synthesized 
FM Stereo 

Transmitter 
Microprocessor controlled for easy freq .____:.;. ____ _, 
prograrrrning using DIP switches, no drih, your signal is rock 
solid all the tune - 1ust like the commercial stations. Audio quality 
is excellent, connect to the line output of any CD player, tape 

or mike mixer and you're on-the-air. Foreign buyers will 
appreciate the high power output capability of the FM-25; many 
Caribbean folks use a single FM-25 to cover the whole ISland' 
New, improved, clean ana hum-free runs on either 12 VDC or 
120 VAG. Kit comes complete with case set, whip antenna, 120 
VAG · easy one evening assembly. 

FM Stereo Transmitter Kit •.•..... $129.95 

Tunable FM 
Stereo 

Transmitter 
A lower cost alternative to our high performance transmitters. 
Offers great value, tunable over the 88-108 MHz F'M broadcast 
!\and, plenty of power and our manual goes into great detail out­
lining aspects of antennas, transfllltting range and the FCC rules 
and regulations. Connects to any cassette deck, CD player or 
mixer and you're on·the-a1r, you'll be amazed at the exceptooal 
audiO quality! Runs on internal 9V battery or external power from 
5 to 15 VDC, ()( optional120 VAG adapter. Add our match1ng 
case and whip antenna set for a nice hnished look. 
FM-10A, Tunable FM Slereo Transmitter Kit •.•••••••... $34.95 

Case and Antenna Set. ••••••.••••..•. $14.95 

RF Power 
Booster 

Amplifier 
Add some serious muscle to your signal, boost power up to 1 
wan over a frequency range of 100KHz to over 1000 MHz! 
Use as a lab amp lor signal generators, plus many fore19n users 
employ the LPA-1 to boost the power of their FM Stereo trans­
mitters, providing radio service through an entire town. Power 
required: 12 to 15 volts DC at 250mA, 93in of 38dB at 10 MHz, 
10 dB at 1000 MHz. For a neat, professionally finished look. add 
the optional matching case set. 
LPA·1, Power Booster Amplifier Kit ••••..•....•...•.. $39.95 
CLPA, Matching Case Set for LPA·1 Kit. •••••••••••..• $14.95 
LPA·1WT, Fully Wired LPA·1 with Case ............. .. $99.95 

World's smallest FM transmitter. Size ol a sugar cube! Uses 
SMT (Surface Mount Technology) devices and mini electret con­
denser microphone, even the battery is included. We give you 
two complete sets of SMT parts to allow f()( any errors or 
mishaps-build it carefully and you've got extra SMT parts to 
build another! Audio quality and pick-up is unbelievable, trans­
mission range up to 300 feet, tunable to anywhere in standard 
FM band 88 to108 MHz. 7/S"w x 3/S"h x 314"h. 
FM-5 Micro FM Wireless Mike Kit •••••••••••••••••.•• $19.95 

Super stable, drih free. not affected by temperature, metal or 
your body! Frequency is set by a crystal in the 2 meter Ham 
band of 146.535 MHz, easily picked up on any scanner radio ()( 
2 meter rig. Changing the crystal to put frequency anywhere in 
the 140 to 160 MHz range-crystals cost only fiVe or six dollars. 
Sensitive electret condensor mike picks up whispers anywhere 
in a room and transmit up to 114 mile. Powered by 3 volt Lithium 
or pair of watch batteries which are included Uses the latest 1n 
SMT surface mount parts and we even include a few extras 1n 
case you sneeze and loose a part! 
FM-6, Crystal Controlled FM Wireless Mike Kit ••••.•••• $39.95 
FM-6WT Fully Wired FM-6 .•.•.••••.•..•..•••..... • $69.95 

Call for our Free Catalog ! 

GLOBAL VILLAGE bronze fax modems, 
2400/9600 baud. No software, no manuals. 
90-day warranty. For use on Performa 
Macintosh computer with add ports. $8 each. 
MCNisa/Amex. 1-800-390-7020. 

COMPUTER SOFTWARE 

"QUICK-TEST" for top IBM color monitor 
performance. If something goes wrong, you 
should know it. Anyone can use it. 3.5" disk 
program. Randall Associates, PO Box 2168, 
Van Nuys, CA 91404. No messages, FAX 
only 818-990-5916 Kent. 

~ 
RAMSEY 

Super Pro FM Stereo 
Radio Transmitter 

-· : 4 111"-·:::. . ... 

A truly professional 
frequency synthe­

sized FM Stereo 
transmitter station in 
one easy to use, 
handsome cabinet. 
Most radio stations 
require a whole 
equipment rack to 

'-------------'hold all the features 
we've packed into the FM-1 00. Set frequency easily with the 
Up/Oown lreq buttons and the big LED digital display. Plus 
there's input low pass fihering that gives great sound no matter 
what the source (no more squeals or swishing sounds from cheap 
CD player inputs!) Peak limiters for maximum 'punch' in your 
aud1o - Without over modulation, LED bargraph meters for easy 
setting of aud1o levels and a built-in mixer with mike and line level 
1nputs. Churches, drive-1ns, schools and colleges find the FM-100 
to be the answer to the1r transmitting needs, you willloo. No one 
ohers all these features at this price! Kit includes sharp looking 
metal cabinet, wh1p antenna and 120 volt AC adapter. Also runs 
on 12 volts DC. • 

We also offer a high power export version of the FM-1 00 that's 
fully assembled With one wan of RF power, for miles of program 
coverage. The export verSion can only be shipped outside the 
USA. ()(within the US if accompanied by a signed statement that 
the untt Will be exported. 
FM·100, Professional FM Stereo Transmitter Kit ..••..• $299.95 
FM-100WT, Fully Wired High Power FM·100 ...•...•... $429.95 

Speech 
Descrambler 

Scrambler 
Decode all that gibberish! This is the 
popular descrambler I scrambler that you've read about in all the 
Scanner and Electronic magazines. The technology used is 
known as speech inversion which is compatible with most cord­
less phones and many police department systems, hoolk it up to 
scanner speaker terrrinals and you're in business. Eas1ly config­
ured for any use: mike, hne level and speaker output/inputs are 
provided. Also communicate in total privacy over telephone or 
radiO, full duplex operation - scramble and unscramble at the 
same time. Easy to build, all complex circuitry contained in new 
custom ASIC chip for clear, clean audio. Runs on 9 to 15VDC, 
RCA phono type jacks. Our matching case set adds a super nice 
professional fook to your kit. 
SS.70A, Speech Descrambler/Scrambler Kit •.••••..••. $39.95 
CSS, Custom Matching Case and Knob Set ••••.•••••• $14.95 
SS.70AWT, Fully Wired SS.70A with Case ............. $79.95 
AC12·5, 12 Vo~ DC Wall Plug Adapter ................. $9.95 

Dialed phone numbers, 
repeater codes, control 
codes, anywhere touch-

tones are , and store any number it 
hears. A to any radio speaker or phone line is all 
that IS required, and since the TG-1 uses a central office quality 
decoder and rricroprocessor, it will decode digits at virtually any 
speed! A 256 digit non-volatile memory stores numbers lor 100 
years - even with the power turned off, and an 8 digit LED display 
allows you to scroll through anywhere in memory. To make it easy 
to pick out numbers and codes, a dash is inserted between any 
group or set of nurri>ers that were decoded more than 2 seconds 
apart. The TG-1 runs from any 7 to 15 volt DC power source and 
is both voltage regulated and crystal controlled for the ultimate in 
stability. For stand-alone use add our matching case set for a 
clean, professionally flmshed project. We have a TG-1 connected 
up here at the Ramsey factory-on the FM radio. It's fun to see the 
phone numbers that are dialed on the morning rad1o show' 
Although the TG-1 requires less than an evening to assemble 
(and IS fun to build, tool), we offer the TG-1 fully wired and tested 
1n matchmg case f()( a special priCe. 
TG-1, Tone Grabber Kit .•...•.•••••.••.•...•••..• •• $99.95 
CTG1M_atching Case Set for TG-1 Kit ••..•.••••.••••.. $14.95 
TG-1" 1, Fullv -wired Tone Grabber with Case .......•• $149.95 
AC12·5, 12 Volt DC Wall Plug Adapter ••••••••••••.••.. $9.95 

Write In 177 on Reader Service Card. 

SEMICONDUCTOR CROSS-REFERENCE 
library on disk for IBM PC. Over 245,000 
devices (transistors, diodes, ICs, SCRs, etc.). 
Specification, lead, and case configuration 
drawings for most. $49 plus $6 S&H. Checks, 
money orders, major credit cards accepted. 
Custom Software Creators, PO Box 1092, St. 
Bethlehem, TN 37155. 615-647-6120. 

NEW ORIGINAL WWII type 808 power triode 
transmitter tubes with specs. Lot price or $75 
each. Call John 215-887-1780. 

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

~·~ ~ Mini· Peeper • \t .. :i7 Micro Video 
Camera .. - TV camera the size 

of an ice cube! Provides excellent pictures in low light (21ux), or 
use our IR-1 Infra-Red light source to invisibly illuminate an 
entire room on a pitch black night! Imagine the possibilities ... 
build it into a smoke detector, wall clock. lar!l>. book, radio. 
Exact same camera that's 1n big buck detective catalogues and 
stores. Kit includes: fully assembled CCD camera module, con­
nectors, interface PC board kit with proper voltage regulation 
and filterinQ, hook-up details, even a mini miCrophone for sensi· 
live soundfTwo models available: Wide Angle Lens 3.6mmlf2. 
adjustable focus lens. 92 degree view; Pinhole Lens 5.5mm/f4.5, 
60 degree view. The Pinhole Lens is physiCally rruch flatter and 
provides even greater depth of focus. The camera itself is t .2" 
square. The Wide Angle Lens is about 1" long, P1nhole Lens 
about 1/2", interface PC board is 1" x 2" and uses RCA jacks lor 
easy hook-up to VCRs, TVs or cable runs. Power requ1red is 9 
to 14 VDC @ 150 rnA. Resolut1on: 380 ~ 350 hnes. Instruction 
manual contains ideas on mount1ng and disguising the Mini­
Peeper along with 1nfo on add1ng one of our TV Transmitter kits 
(such as the MTV-7 unit below) for wireless transmission! 
MP-1, Wide Angle Lens CCO TV Camera Outfit. ....... $169.95 
MP·1PH, Pin-Hole Lens CCO TV Camera Outfit. .••..•• $189.95 

Now you can be 1n the same league as James Bond. Th1s 
transmitter is so small that it can fit into a pack of c~garettes -
even including a CCD TV camera and battery 1 Model airplane 
enthusiasts put the MTV-7A into airplanes for a dynamite v1ew 
from the cockpit. and the MTV·7A is the transmitter of choice for 
balloon launches. Transrriner features synthesized, crystal con­
trolled operation for drih-free transm~ssion of both aud1o and 
video on your choiCe of frequencies: Standard UHF TV Channel 
52 (which should only be used outside of the USA to avoid vio· 
lating FCC rules), and 439.25 MHz or 911 .25 MHz which are m 
the amateur ham bands. The 439.25 MHz unit has the nitty 
advantage of being able to be received on a regular 'cable­
ready' TV set tuned to Cable channel68. or use our ATV-74 
converter and receive it on rll\)ular TV channel3. The 911.25 
MHz unit is suited for applicatiOns where reception on a regular 
TV is not desired, an ATV· 79 must be used for operation. The 
MTV-7/!is output power is almost 100 mW, so transmittinQ range 
is pretty much 'line-of-sight' which can mean many miles f The 
MTV-1A accepts standard black and white or color video and 
has its own, on-board, sensitive electret micorphone. The MTV-
7 A is available in kit form ()( fully wired and tested. Since the 
latest in SMT (Surface Mount Technology) is used to provide lor 
the smallest possible size, the kit version is recommended for 
experienced builders only. Runs on 12 VDC @ 150 rnA and 
includes a regulated power source for a CCD camera. 
MTV·7 A, UHF TV Channel 52 Transmitter Kit •••.•••••• $159.95 
MTV·7AWT, Fully Wired Channel 52 Transmitter ••.•.•• $249.95 
MTV·7A4, 439.25 MHz TV Transmitter Kit. ..•.•••••••• $159.95 
MTV·7 A4WT, Fully Wired 439.25 MHz Transmitter .•.••• $249.95 
MTV·7 A9, 911.25 MHz TV TransmHter KH .•..•.....••• $179.95 
MTV·7 A9WT, Fully Wired 911.25 MHz Transmitter •••••. $269.95 
ATV-74, 439.25 MHz Converter Kit ..•.....•.•.•..••• $159.95 
ATV·74WT, Fully Wired 439.25 MHz Converter .•.•....• $249.95 
ATV·79, 911.25 MHz Converter Kit ..•..•.••.•.••..•• $179.95 
ATV·79WT, Fully Wired 911.25 MHz Converter •.•••.••• $269.95 

not 
pleased, relum tn ongmal f01m for relund. Add $4 95 for shipping. han· 
dhng and msurance. Orders under $20, add SJ .OO NY reSAdeniS add 7% 
sales tax. Sorry, no COOs_ Foretgn 01ders. add 20% for surlace mall or 
use credtt card and specify shipping method 
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Stealth 80-P 
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MOTOROlA® UHF DATA TRANSCEIVERS 

$690~ e 
Motorola (P-10) HLE9018- 1 watt crystal 
controlled UHF 450-470 mhz. 
transceiver (presently on 467.850 or 
467.925) . Removed from data service in 
metal housing shown. 2 freq capable. 
Dim. 3"x 2 3/ 8" x 5/8". wt 4.25 oz. 
Requires 7.5 vdc. Dtrect FM. Excellent 
for packet data, radio control, etc. With 
documentation. Pair for $69.00 (NOTE: 
Motorola is the registered tradenam.e of Molorola. Inc.) 

SPECIAL PACKAGE DEAL! 
One data transceiver with PI-1 

interface for $99.00 

MDM Radio, Ltd. 
7112 W Roosevelt Rd. cmc 

Y/S.o( 
Oak Park, II. 60304 rJ:::~~mnn; 

$7495 · 
ea. 

PfusS&H 

MODEL Pl-10 INTERFACE MODULE FOR 
UHF Data Transceiver 

A newly designed interface for the UHF data 
transceiver provides a simple 
straightforward circuit which interfaces most 
popular functions directly. 
• Built-in voltaQe regulation... a 12 vdc 
power source will run the transceiver and 
mterface board. • 2 adjustable audio inputs: 
one for direct transmit modulation and 
another for PL or other input. • Receiver 
audio out and speaker out~ut with squelch 
action. • Carrier detect for C.O.S. operation 
as well as unfiltered receiver detector 
output. • Push-To Talk transmitter control. 
• Compact size: 1.62 X 1. 75 plug-in board 
(see photo directly above). Plug it in, 
connect it up, and it works! 

~ (708)848-421 0 
~ (708)848-0230 F. 

Write in 99 on Reader Service Card. 

HACKER ARCHIVES multiple disk set . 
Hacks, unprotects, tutorials, decryption, etc. 
$25 to Castle T, Box 9742, Newark, DE 
19714-97 42. Free BBS membership includ­
ed. 

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

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

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

COMPUTER HACKERS BLACKBOOK: 
Monumental instructional manual reveals 
everything from A to Z on hacking! Covers: 

FILTERS • CONVERTERS • FILTERS • CONVERTERS 

CYCLE ANALYSIS finds patterns in scientif­
ic, financial data. Performs Fourier analysis 
plus data extrapolation, filtering, congruency, 
more. For IBM order Cycle Analyst $19.50, or 
Stock Cyclist $22.50 (does above plus strate­
gy, pattern analysis) . Rotch Design, POB 
165, Washington, ME 04574. 

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

Write In 138 on Reader Service Card. 

Yes! We . 

Zenith and Pioneer are registered trademarks and all 
references are for identification purposes only. 

TZPC145 
Converters still offer ... The Originals 

ZENITIP 
ST1086 

$120 

$5950 
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TvT-3G 
TNT - ''DIGITAL DYNAMITE" 

MSO 
PIONEER® PI0-3+ 

Quantity Orders Only 
All Other Models Available 

$32 
CALL 

CALL 

CALL call for FREE brochure 

MicroCom Industries Inc. 

800-665-2002 Call for Pricing of Smaller Quantities 
BEST DEALER PRICES ANYWHERE! MasterCard • VISA • AMX • COD 

Write In 60 on Reader Service Card . 



A DC Motor PWM Speed Controller 
orhe time ago, I was building a pro­
ject which used a small DC powered 
water pump. The pump was pur­
chased from a surplus dealer and 
worked well, but ran a little too fast. 
I first thought of slowing it down by 
putting a power resistor in series 
with the motor leads, but later decid­

ed against that approach. My project, an automated 
plant watering system, used a 7 .2V NiCd battery and 
although it was only on for a few seconds each day, 
I didn't want to waste power. The circuit I'll describe 
here was the solution to the problem. 

There are many different ways to control a per­
manent-magnet DC motor, and they each have their . 
advantages. Perhaps the oldest is by inserting a vari­
able resistance in the power supply lead as shown in 
Figure 1. 

Varying the speed this way is quite simple and 
very easy to do as long as you have a rheostat which 
can handle the required motor current. 1f just one 
speed is needed, the rheostat can be replaced by a 
single power resistor. Alternately, a group of power 
resistors connected in series can be used. A selector 
switch will then choose the desired tap point and so 
adjust the speed. This method, along with plenty of 

RHEOSTAT 

BATTERY 

by Lyndon Walker 

oil to cool the resistors, was used for many years to 
control large motors. In fact, many radio-controlled 
models still use resistors as speed controllers. Inside 
the model, a servo motor turns a rotary switch which 
selects the desired speed. 

[n all these cases, the resistance will dissipate the 
unused power as heat, making this a very inefficient 
method of control. This is especially true if the circuit 
must run from battery power. However, because of 
its simplicity and ruggedness, resistance control is 
very popular. 

Pulse-Width Modulation (PWM) is a much more 
efficient method of controlling motor speed. To do 
this, a constant stream of pulses at a fixed frequency 
and voltage is fed to the motor. The frequency is usu­
ally chosen so that it's outside the audible range, but 
low enough that the losses in the switching transis­
tors are minimized. 

By varying the length of the pulses, we control 
the amount of time that the power supply is con­
nected to the motor and thus control its speed. 
Changing a pulse train in this way - by varying the 
ON time of the pulses while keeping the pulse peri­
od constant - is known as Pulse-Width Modulation. 

PWM settings are often specified by the resulting 
Duty Cycle of the pulse 
train. The Duty Cycle is 

MOTOR 

simply the percentage of 
time that the pulse is in 
an ON state. PWM is 
therefore considered as 
one form of Duty Cycle 
Modulation. 

Simple DC Motor Speed Controller 

When the switch is in 
the ON state, the motor 
is connected to the 
power source. When it's 
OFF, there is no current 
flow from the power 
source. The switch has a 
low on-resistance and so 
it dissipates very little 
power as heat. Most of 
the heating in the switch 
comes as it is changing 

R2 

1k 

C2 

0.01uF 

R1 

C1 

0.01uF 

1 
2 
3 
4 
5 
6 
7 

U1 

DISCH! Vee 

THRESH! OISCH2 

CV1 THRESH2 

RESET I CV2 

OUT1 RES£12 

TRIG I OUT2 

GNO TRIG2 

NE556 

+12V 

3.9k 10k 01 
14 T1 
13 
12 
11 
10 
9 

C4 C3 
TIP132 

0.1uF 

between ON and OFF state~, By lowering the switch­
ing frequency and reducing the state transition time, 
these switching losses can be minimized. As a result, 
PWM control is quite power-efficient. 

Because PWM requires only a fast switch and a 
means of controlling it, it has become very popular in 
computerized motor controls. In fact, judging from 
comments on the Internet robotics newsgroups, 
there are many people out there who believe PWM 
can only be done by programming a microcontroller 
or computer. Definitely not so. As the circuit in 
Figure 2 shows, an efficient PWM controller can be 
built at very low cost with readily available compo­
nents. 

The central feature of this circuit is the NES56. 
This is a dual version of the popular NE555 or 
LM555 Timer IC. Each section of the '556 is config­
ured differently. This makes it easy to modify the cir­
cuit. The first half (denoted on the schematic by leg­
ends ending in "1 "), operates as a free running rnul­
tivibrator. It generates short pulses at a fixed 19 KHz 
rate. These pulses are then used to trigger the second 
half of the IC which is configured as a monostable 
multivibrator. 

The monostable outputs a single pulse for each 
trigger pulse input. The length of the output pulse is 
controlled by Tl, the variable resistor at pin 11, and 
is adjustable up to a maximum slightly less than the 
period of the trigger pulses. ln this way, we create a 
train of 20 KHz pulses whose duty cycle we can con­
trol over a range of about 0 to 90%. At higher volt­
ages, the limits are about 5% to 90%. 

Pin 9 outputs the PWM pulses which control the 
TIP132 power transistor. This transistor is used as a 
"low side" switch which closes the motor circuit. The 
diode D 1 suppresses the inductive kickback from the 
motor when Ql switches off. 

The circuit can be constructed on ordinary perf­
board using wire-wrap or point-to-point techniques. 
Try to mount capacitor C4 as close to pin 14 of the 
556 Q.S possible. It is used for power supply decou­
pling and long wire lengths will diminish its effective­
ness. Most component tolerances are not critical, but 
if you decide to substitute another transistor for Ql, 
be sure it can handle the motor current. The TIP120 
available from Radio Shack is a good choice. The 

TIP132 shown easily han­
dles 3A with a small 
heatsink. You can also use 
one of the excellent 
International Rectifier IRFZ 
series of HEXFETs as long 

J1-1 as the power supply is at 
least 12V. These HEXFETs 
switch rapidly and are avail-

TO MOTOR able in a wide range of cur­
rent ratings. 

The circuit performs quite 
well over a supply voltage 
range of 5-12 VDC, so a reg­
ulator is not necessary. This 
makes it ideal for operation 
directly off the NiCd batter­
ies often used to power 
hobby robots. The parts are 
inexpensive and available at 
Radio Shack or most of the 
surplus vendors which adver­
tise in this or other maga-

f iq u re 2 zines. This controller is an 
ideal small project for those 
rainy evenings. NV 
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Write In 215 on Reader Service Card. 

Versa Tech~ 
Electronics 

The FBASIC 
TICkit;M 
A PIC based, FBASIC 
language, micro-controller. 

• BK EEprom 
• 161/0 Lines 
• RS232 Serial Routines 
• &bit RTCC Counter 
• Interrupts 
• 4/8 bit LCD and 1/0 Buss 
• Pulse Generation 

and Measurement 
• PWM/Square Wave Output 
• Interactive Debugging 
• Signed 32bit Math 

NEW! rzc X- Tender 
• Buffered RS232 Serial 

• 5 Channel AID 
• Hardware PWM & Stepping 
• Real Time Clock 
• 128 Bytes SRAM 
• 8 Additional I/O Lines 

To Order Call: (800) 940-5590 or (303) 440-5590 
fax: (303) 440-9467 
bbs: (303) 440-7828 

P.O. Box 18476 
Boulder CO, 80308 

MICRO- Controller 
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• Heavy duty commercial recorder­
NOT improvised from consumer models 

•12, 14, and 16 hour models also available 

• BUILT-IN voice activation (add $30) 

• Applications information mcluded 
• Dimensions: 11.5 x 7.0 x 2. 75" 

COD's OK. Calif. residents add tax. Sorry, no credit cards. Free catalog USA only; other countnes $5. 

VH;tw ~ 150 Executive Park Blvd. #4600 San Francisco. CA 94134 · 

Factory Direct Phone: l*15) 468-2888 · Fll: (*15) Ul-2087 "Since 1971" 

Write In 176 on Reader Service Card. 

Motorola Boxes 
Startin& At 

$1495 
*Pocket Size 

*Operata OR 

9-volt Battery 

*Euytoread 
LCD Display 

I COMPUTER HARDWARE cont. 
FREE HACKING/phreaking/trubbleware 
diskette catalogue. Incredible subject matter. 
No commercial programming and NO 
SHAREWARE herel Peregrine Dynamics, 
720 Portage Trail, Cuyahoga Falls, OH 
44221 . 

AMAZING PROGRAM. You teach it linear 
related subjects by example to solve a wide 
variety of word problems. No formulas or 
equations required. Create text for word prob­
lems such as MILES TRAVELED at 65 MPH 
and DESTINATION HRS. For the above 
word problem you would then give the pro­
gram two intuitive examples of miles with 
related hours answers, like {65 miles is equiv. 
to 1 hour and 650 miles is equiv. 10 hours). 
You can then enter new values for miles to 
travel at 65 mph and the program will display 
time to destination answers. The program 
can also print a list of answers for a selected 
range. Learned subjects can be saved and 
recalled. Build your own expert subject base. 
PC, VGA, 3-1/2" 1.44MB drive. Send $20.50 
plus $4.50 S&H by check or money order to: 
INVOTEK Dept.: CONVERT-IT, 2910 East 
16th St., Muncie, IN 47302. 

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. 

Now Available: 

*EE3 
*7-Way Boxes 

*Load Code 
Removal 

*Repair A Update 
Old Ullits 

"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 & Supplks 
219-744-4788 

BYDN38B@Prodigy.com 
http:llwww.cris.coml-mllCifllyvr 

Write In 155 on Reader Service Card. 

HUGE SELECTION of software, hardware, 
and accessories for Commodore and Amigal 
Some for older IBM, Apple, and Atari. Low 
prices! $1 for big list. Computer Bargain 
Store, 3366 South 2300 East, Salt Lake City, 
UT 84109. Phone 801-466-8084. 

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. 

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. 

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. Caii1-800-4-MEMORY 
nowl Voice/FAX. 

LINUXI LINUXI LINUXI If you aren't pur­
chasing your Unux products from us, you are 
paying too much I We offer the major distribu­
tions (Yggdrasil, Stackware, 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. 

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

http://www.hackerscatalog.oom Telecode's 
"Hackers Catalog" is now online. Everything 
the catalog contains and more. You ain't 
surfed yeti 

18,000+ TECHNICAL REPAIRS for TVs, 
VCRs, PROJECTION TVs, CAMCORDERs, 
AUDIO on disk. Installs on your hard drive. 
Easy look-up by model/chassis number. For 
DEMO version send $10 to: HIGHER 
INTELLIGENCE SOFTWARE, 60 FARM­
INGTON LANE, MELVILLE, NY 11747. $10 
Is refundable toward purchase of the regular 
version of the TIP PROGRAM. 1-800..215-
50811511H;43-7740. 

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

THE RELIABLE bulletin board service, soft­
ware for all needs. Call 718 area code USA: 
987-1932, 987-2913, 987-1617, 987-1660. 



UNIVERSAL CABLE BOIES MORE for LESS. • • Always! 
WITH Best Values lor Performance, Feablres and Dependability 

PROGRAMMABLE DESCRAMBLER DM5050C, 42 Range 
DMM + CAPACITANCE METER 
• Digital Multimeter 

DM5100, 45 Range 
WIDE RANGE, ELEVEN FUNCTION 

1. Replacement for all systems. • Resistance - Up to 2,000 Mn 
• Capacitance Meter, Extended Range 

• Auto Power Off, Data & Peak Hold 
• Measures Wider Range 

• Frequency - Up to 20 MHz 
2. No makes and model required. • Up to 20,000.,F (9 Range) 

• Zero Adjust Knob 
• Capacitance - Up to 200 IJF 
• Resistance - Up to 200 Mn 

3. Built-in copy guard, sleep timer. • Test Leads and Buklt-in Socket 
• Check Motor Starting & 

Running Capacitance 

• Current - Up to 2 0 A AC/DC 
• Logic - TIL 

4. Volume and remote control, P.G. • Triggering Lamp 
• TRhFE 

1-800-807-6543 ± 0. 25% Basic DCV Accuracy 
1.5" Big LCD Display 
3 1/ 2 Digit Manual 
AC/DC Bolt & Amp 

Write In 214 on Reader Service Card. Resistance, Diode 
Continuity Beeper 

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

SHAREWARE UNDER 25¢ PER PRO­
GRAM! "ASP-Virus free." FREE diskette cat­
alog. FREE sample Shareware. FREE sur­
prise gift. StanReel CompanieS, 619-C East 
Gutierrez Street, Santa Barbara, CA 93103-
3238. 73374.3132@compllserve.com 805-
962-5232 FAX 805-962-8513. (Shareware 
programs require separate payment to 
authors if found useful.) 

1,000 SHAREWARE GAMES ON CD-ROM! 
EXPLOSIVE GRAPHICS + BROWSER. ALL 
DOS/WIN PROGRAMS FOR 3~ EACH! LIM· 
ITED SUPPLY, CALL US TODAY! ONLY 
$29! VISA/MC/CHECK/MO/COD 912-937-
5485 EXT. 3. 

' I 

WANTED FOR Tandy 2500XL computer 
start-up and operating diskette, and compete 
set of Desk Mate diskettes. Send information 
to L.T . Ferguson , Box 190, Maxwell , NE 
69151 . 

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

COMPUTER EQUIPMENT WANTED 

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

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

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

WANTED: 286 and up Wang computers in 
volume of one to 100 pieces. Also need IBM 
CGA/ EGA monitors . Also need Wang 
Schematics 304-298-3704. 

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. 

MICRODYNE 1100, 1200, 1400 seri es 
receivers all bands, FM and PM demods, 
SOU, IF filters. Aydin, Schlumberger, monitor 
systems bit syncs. 805-934-2058. 

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

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

Double Insulated Jack 
Deluxe Holster 
• Lead Holders 
• Velcro Hanger 

Tilt Stand 

$89 

WANTED: PR E1980 Microcomputers for 
museum collection . Microcomputer maga­
zines and manuals also needed. 703-231-
6478, 703-763-3311 . 

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

HP L ASER JETS II OR Ill WITH SX 
ENGINE, EP-S CARTRIDGE , WANT TO 
BUY, EACH OR QUANTITIES, WORKING 
OR NOT. CALL OR FAX OFFER TO LES 
702-642-3558. 

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

• See your local distributors or Call for Catalog 

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

Bel MERIT 26242 Dimension Dr .. Su1te 110 
Lake Forest. CA 92630 

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

The portable programmer that uses the pri nter port of 
your PC instead of a internal card. Easy to use 

software that programs E(E)prom, Flash & Dallas 
Ram. 27(C)/28(C)/28F/ 29F/29CXXXX & 25XX 

series from 16K to 8 Megabit with a 32 pin socket. 
Adapters available for Pic, MCU's 874X, 875X, 40-

Pin X 16 & Serial Eprom's, PLCC, 5-Gang and Eprom 

Emulator to 32K X 8. Only $129.95 
Same Name, Address & Phone Number for 13 Years •••.•• 

Now isn't that Amazing 7 

lntronics, Inc. 
Box 13723/ 61 2 Newton St. 
Edwardsville, KS 66 113 
Tel. (913) 422-2094 

Fax(91 

Write In 59 on Reader Service Card. 

Write In 98 on Reader Service Card. 

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 Assemblertrerrninal 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 
• Interfac ing and Controll ing Stepper Motors 
• Scanning Keypads and Writing to LCD/LED Displays 
• Using the Primer as an EPROM Programmer 

PRIMER is only $11 9.95 in kit form. The PRIMER Assembled & 
is $169.95. Please add $5.00 for shipping within the U.S. Picture 

with upgrade option and optional heavy-duty keypad ($29.95) installed. 

CrilAi:. inc. 
P.O. BOX 2042, CARBONDALE, IL 62902 
618-529-4525 Fax 457·0110 BBS 529-5708 

1985 - 1996 
OVER 

10 
YEA RS 

OF SERVICE 
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PRINT 
T-SHIRTS 
FOR FUN 
OR PROFIT! 
With your computer! 

FAST, EASY with 
Heat Transfer Printer Ribbons! 

1. Put Ribbon into your printer. 
2. Print message or design onto regular paper but print It in a 

mirror image. (Print Shop and other programs have this 
capabibty.) 

3. Place paper face down on T -.;hirt 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 
Proprlnter; Epson MX/FXIRX 80/85/86e/lX800/ 
LQ500/LQ510/LQ570/Ll000: Star NX/NU NP10: 
Seikosha SP800/1000, Tandy DMP130: Apple 
lmagewriter. Ottzen 120D/180D/GSX140; Okidata 
182/192/320. 

$11.95 each for Epson MX/FX-100/286e, LQlOOO/ 
1050, LQ2500/2550/EX800/IOOO/LQ860, AP3250/ 
LQlOO Star NX1020/2400/2410/2415/2420, 
PaMSOnic KX·P 2180/2123/2124/1624/1524. 
Toshiba P321/351/!340. $5.95 each for Okidata 82/ 
92/83/93, Gemini 10X/15X. 

Available in BlACK only at $10.95 each for Star 
NXlOOO. NEC P2200, Commodore MP5-801. 

Available in 4-Color Heat Transfer for lmagewriter II, 
$12.95; Star NX1000 $14.95: Star NX1020 $23.95; 
Star NX2420 $23.95: Star NX2450 $23.95: Otizen 
GSX-140 $23.95: Epson LQ2500/2550/EX800/1000 
$16.95; Fujitsu DX2 100/2200/2300/DL 3300/3400/ 
3600 $27.95: Panasonic KX·P 2180!2123/2124 
$23.95. 

HEAT TRANSFER MARKING PENS 
Add colors to the computerized design or use alone. 
SeV5 Colors (red, orange, yellow, green, blue) wide pens 
$15.00, narrow pens $14.00. 

~"""""HARD-TO-GET 
PRINTER 

BBONS 
GoriUa Banana, Commodore 1525 $8.00; Adam 
Coleco $12.00; TI-850/ 855 $6.00; Centronics 700 
Zip Pack $5.00; C. ltoh Prowriter Jr. , Riternan 
C+/F+ $6.00; Riteman lnforunner $8.00; 
Commodore MP5-801 $5.00; MPS 803 $5.00; 
Decwriter l.A30/ 36 $4.00: Apple Scribe $4.00: 
Mannlsman Tally Spirit 80, Commodore 1526 
$5.00; Epson JX-80 4-Color S 14.00. Printronix 
P-1013 $11 .00. 
Ouer 200 different ribbons i n stock. All ribbons new, not re­
inked. Fully gua ran teed. Orde r directly or send SASE for 
complete /is r. 

Add $2.00 per order shipping. Cal~omia residents add 7.75% sales 
tax. On ribbon orders <NO< $30.00 d..tuct 10% discount. 

H.T. ORR Computer Supplies 
249 Juanita Way, Placentia, CA 92670 

lr:_~l 714-528-9822 1~j 
~ 800-377-2023 - . 

. Pll 714•883•8218 
http://www .extremeplay .com/occomp/orr .him 
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D Viewstar 

0 e 2020-8 CRANfm COl1VERTER w/REMOTE 
includes these great features ana many more 

Jerrold HEX Drive 

()~l====F=LO=W==ER==B=I~=====~ 
Y-1" x2" 
1A"x4" 

1-9 
1-9 

12.50 
14.50 

These security bits are compatible 
with all the following companies: 

Pioneer 6300 round bit (tri-notch) 13.95 
Pioneer round bit (no notches) 13.95 

Jerrold Flower-head 
SecurityScrcwdriver-7" 17.50 

Hex-drive Hand Rarchet 
Fits all our TORX and Hex bits 6.35 

Last Channel Recall Parental Control 20• Steel -shank 
magnetic screwdriver 

for Hex-insert bits 5.35 
Favorite Channel Scan Sleep Timer C::: .-, .::::. C::: 

1-964.95 10-1955.95 ~~- .,"' 

Model2520-w/vol control 7~~5 ;~;5 7~~95 

TZPC145 KIT 
Includes 
Screwdriver 
or Ratchet 
and any four 
1"TORX bits 

Remo1e~ compatible with these companies: 

Jerrold 1=2 10-25 
400/450/550 6.95 5.95 
CFT-2000 7.25 5.95 

Scientific Adanta 
075/ 175 6.95 5.95 
475 Volume Control 7.25 6.85 
8600 On-screen Display 7.25 6.85 

Zenith 
RC-1000 7.25 5.95 

Prices for all of the following: 

Panasonic 
PA 120 
PA 140 

Hamlin 
RCPX, CRP-5, 
CRP-6, CRP-7 

Oak 

7.25 5.95 

Includes: lost Channel Retail 
Parental Control 
favorite Channel Scan 
Sleep Timer 

1-9 10-19 20+ 

~ (also shown: 2" and 3" bits) 
.,.;;;; ~- only 

.-;,;. ~ 19.95 

Sigma Series 
Pioneer 
BR-82 

Tocom 
All Models 

73.95 69.95 65.95 
===-'---

~() ~ I ~~·~·~:? ~~':!u~:t::,~= l ,

1 
0 ~~~ (9~9r4s~~3'84s CaliforniaSalesTax 7%% 

0 
Pnm Sub;w to Change 

R!WRS0Nt.Y 

@11 (800) 233-8431 

TORX BITS 
1" 2" 3" 

x-long 
Tocom T-7 3.95 4.95 na 
Zenith n o 3.95 4.95 na 

S P E C I A L T I E S Ranch:c:~~n;,~ga, CA 

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

WANTED: FOR historical museum, pre-1 980 
microcomputers, magazines, and sales litera­
ture. Floyd , VA 24091 -0341 (540-231-
6478/540-763-2321 ). 

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

TEST EQUIPMENT 

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

Write in 58 on Reader Service Card. 

FOR SALE: HP 8640B/1/2/3 signal gen . 
$1,300. HP 8640B/4 $950. HP 8640B/323 
military version, $420. All working. HP 5328A 
universal/frequency counter 500MHz 9 digit, 
high stabil ity timebase, $160. URM/118B 
Hickock Cardmatic tube tester with calibcell , 
card sets, manuals $195 . HP 180 oscillo­
scope, 2 chan., delayed sweep , 50 MHz, 
VGC, $110. Tek 7613 storage oscilloscope 
mainframe, VGC, $95. Plus shipping. Stan 
714-841-5866 evenings or leave message. 

HP 4815A Z-METERS: Sandford Associates, 
your international source for total Z-Meter 
restoration. Former HP 4815A tech/supv., 
with factory expertise , parts , and tooling . 
Warranties repairs to HP/QA specs. Many 
probe accessories available . Tel/write : 
Sandford Associates, 110 Highview Terr., 
Hackettstown, NJ 07840. 908-852-7989. 

Zenith Tl 5 3.95 4.95 5.95 
Scientific Atlanta 

T20 

HP 8555A $600, 8556A $250, 8445 $400, 
3455A $200, 5345A $200, 3400A $105, 651A 
$75, 8411 A $250. Wanted: parts units for HP 
8558, 8559, & 8569B. 714-495-8649. 

SCIENTIFIC ATLANTA 1710 microwave 
receiver with manual and converter, $400. 

-Electro Metrics EMC-25 MK3 receiver and 
spiral antenna, $500. 315-839-5883. 

PORTABLE SCOPES: Tek 465 (100MHz) 
$425. Tek 465B/DM44 (100MHz, multimeter) 
$590. Tek 475A (250MHz) $675. Tek 466 
(1 OOMHz, storage) $750. All with bright 
CATs; excellent condition, warranty. Pepper 
Systems, 214-353-0257. 

COMMUNICATIONS SPECTRUM ANALYZ­
ER, Polarad model CSA 290.10Hz-40MHz@ 
10Hz resolution, $500; with 2-tone generator 
TTG-29 $600. Spec sheet available by fax 
707-747-5277. Psitech Plus 707-745-4804. 

TEK SCOPES 465M 100MHz scope, $295; 
Tek 454, 150MHz scope $195. Good working 
condition . ISA, PO Box 6955, Laguna Niguel, 
CA 92607. 714-488-0010, Fax 714-488-0299, 
E-Mail: sklar@cerfnet 

HP 5328A (LOADED). 520MHz, large 9-digit 
LED , solid state , high-stability timebase 
(<5x10-10) , time , frequency, rat ios . 
Frequency standard outputs of 1 MHz and 
10MHz. $525.(With DVM (for reading trigger 
levels). $575. Gary N6ZD, 408-385-0301 
VISA/MG. 

PV7-D & PB87-D (Including R or V Models) 

II· J;!;J.IZI:t"1 Wire Smart Board Allailable 

TEST EQUIPMENT: DataPulse 11 OA pulse 
generator $35; Fluke 1120A IEEE-488 trans­
lator $60; Fluke 2020A printer $50; General 
Radio 1603-A Z-Y bridge $100; Gralex 2306A 
nanopulse $40; HP 85B computer $40; HP 
215A pulse generator $60; HP 403B RMS 
voltmeter $40: HP 456A AC current probe 
$60; HP 461A amplifier $60 ; HP 489A 
Amplifier $300; HP 1111A AC current ampli­
fier $60. Credit cards accepted. Call or fax to 
request list of other equipment. Phone: 908-
722-6157, Fax: 908-722-6391. 

CF-Series 
11111!!!!11~ 1 Wire Smart Board Available 
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TEK CURVE TRACER 577/D1/177 $695; 
Tek 7A2.6 dual trace amp $75. ISA, PO Box 
6955, Laguna Niguel , CA 92607. 714-488-
0010 , fax 714-488-0299 , E-Mail : sklar@ 
cerfnet 



.POWER SUPPLIES: Lambda LMG5-0VM-R, 
5V, BOA, metered, $150; HP 64338, 0-36 V, 
0-10 A metered CVCC, $400; HP 626B8, 0-
40V, 0-30 A CVCC 220VAC in, $700 . 
Lambda LGS5A2BOVR, 2BV, 10A, $100; 
Lambda LK343-FM, 0-36 V, 1 OA CVCC, 
$150; Lambda LK360 FMOV, 0-20 V, 0-65 A, 
CVCC, $400. LK361 FMOV, 0-36 V, 0-48 A, 
CVCC, $500. A-Comm Electronics 303-290-
B012 Fax 303-290-B133. 

SPECTRUM ANALYZERS: Tek 7L 13 1KHz-
1BOOMHz, 30Hz R8W $1,750. Tek 7L5/L3 
20Hz-5MHz $1 ,400; with tracking generator 
$1,900. HP 3580A 5Hz-50KHz, 1Hz R8W, 
adaptive sweep, tracking generator: $790 
(mech), $1 ,250 (LED). Tek TR 503 tracking 
generator $975. Excellent condition, warran­
ty. Pepper Systems, 214-353-0257. 

WANTED: SERVICE MONITORS. WE PAY 
TOP DOLLAR BY NEXT DAY FEDEX FOR 
USED IFR, MARCONI, MOTOROLA, AND 
HEWLETT PACKARD SERVICE MONI­
TORS. DON'T LOSE MONEY, CALL 1-800-
476-2526 OR FAX 601-868-0133. 

TEST EQUIPMENT SALE: The following 
equipment is offered at $250 each PPD 
CONUS. All items include manual, acces­
sories and have been lab tested. DATA 
Precision 3500 5-1/2 digit DVM, GR 1236 IF 
Amplifier, GR 1531A8 Strobotac, ENI 300L 
Amplifier, FLUKE 1953A Frequency Counter, 
HP 432A Power Meter plus cable, HP 435A 
Power Meter plus cable, HP 42BB Milli­
ammeter w/probe, HP 400F AC Voltmeter, 
HP 400FL AC Voltmeter, HP 1B2C 
Oscilloscope Mainframe, HP 652A Test 
Oscillator, HP60BE signal Generator, HP 
606A Signal Generator, HUNTRON TRACK­
ER 1005B-S1, KROHN-HITE 4100 
Pushbutton Oscillator, TEKTRONIX 7603 
Mainframe, TEKTRONIX 575 Curve Tracer, 
WAVETEK 154 Function Generator. Call/Fax/ 
E-Mail Brian at Kentronix 90B-6B1-3229, 90B-
6B1-3312 Fax, brian@kentronix. com E-Mail, 
PO Box 2444, Farmingdale, NJ 07727. 

SPECTRUM ANALYZER, 43MHz, $350; 
Transmitter, UHF, $75. Tel. 210-997-0333. 

#72-6078 
Reg. $169.00 

TEST EQUIPMENT: Tektronix 7B54 scope 
$595; 7904 scope $350; 7020 $495; 7L 1B 
spectrum analyzer $2,595; 7CT1 N $350; 182 
sampling/TOR $195; HP 1630A logic analyz­
er $395; 3400A $225; 5005A $295; AMP 
Optimate fiber optic microscope $395 ; 
Boonton 928 w/probe $250; Datal/0 121 A 
gang programmer $295; Kikisul COS6100M 
100MHz scope $395; Philips PM3655 logic 
analyzer w/pods/manuals $595. Mike 303-
417-9395. 

TEST EQUIPMENT: HP 1607A logic analyz­
er w/o probes $40; HP 2225A Thinkjet printer 
$60; HP 3400A RMS voltmeter $90 ; HP 
5006A signature analyzer $150; HP 5150A 
printer; $60; HP 53008/5302A SOMHz 
counter $100; HP 5321A 10MHz counter $35; 
HP 5328N011/031 1300MHz counter $400; 
HP 61308 50V 1A voltage source $50; HP 
61318 100V 0.5A voltage source $50; HP 
6140A current source $200; HP 6260B 10V 
100A power SUP8!Y $200; HP 7475A plotter 
w/RS232 $100. Credit cards accepted. Call 
or fax to request list of other equipment. . 
Phone: 908-722-6157, Fax: 908-722-6391 . 

TEKTRONIX 1502 TOR with recorder 
$1,450. 90-day guarantee. 619-439-1345, 1-
BOO-TO-BUY-TE. Webpage http://free.web 
sight.com/Hamilton21 

GREAT DEALS! Check out Metric's "Current 
Specials" at http://www.metricsales.com 
Offers not found elsewhere. While supplies 
last! 

TEKTRONIX 465 w/manual $295. 466 $485, 
7603 $145; 7B34 w/7A24, 7A26, ?ABO $4B5; 
7844 w/7A19, 7A26, 7B85 $565; 7B54 $475; 
all bright CRT excellent. 7A13, $125; 
7A15AN $65, 7A18 $50, 7A19 $165; 7A24 
$125; 7A26 $53; 7850 $90; 7853A, $110; 
7870 $70; 7871 $75; 7880 $100; 7887 $200; 
7892A $165, 7015 $200; 7D20 digitizer 
excellent $350; AM-501 $155; DC-504 $B5; 
DM-505 $100, DC 501 opt. 1 $115; TM-504 
$65; 1101A FET power supply $150. 4041A 
system controller $275. All offers considered. 
Psltech Plus 707-7 45-4B04 fax 707-7 4 7-
5277. 

VISA AND MASTERCARD ACCEPTED 

Multi-Room 
-=•h3Riil; Video 

• Record 1 Progam While 
Watching Another 

• Expand with Additional Video 
Smxces Or 1Vs 

• Access All Of Your Video ~::uLnur"''"'' 
FromArry Of Your 1Vs 

• Include Security Cameras & Watch From Any 1V 

• Free Tech. Help & Brochure, Complete w/Diagrams 

•Call today for special Dealer offer. 
Buy one at $199. ·get one free! 

1-800-955-1590 

MATRIX 2000 
Blonder Tongue Laboratories, Inc. 

I Jake Brown 1<4:J, Old Bridge, NJ 08857 
Tel.: (908) 679-4000 Fax.: 679-4353 

Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING ••• 
wi th the AES learning system/ 
embedded control 'Y'l~m. 
Extensive manual.., guide 
you through your 
deve lopmem project. 
A ll programming 
and hardware detail ~ 

explained. Complete 
schemat ic!<.. Learn to progra m the 
LCD. keypad digital. analog. and ;erial 
UO. for your applications. 

•32K Byte ROM. 32K Byte RAM • 2 by 16 Liquid 
Crystal Display • 4 by 5 Keypad • Digital. Analog, and 
Serial I/O • Interrupt~,timers , chip-~elecb • 26 pin 
expansion connector • Built-in Logic Probe • Power 
Supply (can abo be battery operated) • Powerful ROM 
MONITOR to help you program • Connech to your 
PC for progmmming or data logging (cable included) • 
Assembly,BASIC, and C programming(varie:-. with 
model) • Program disks with Cross Assembler and 
many, well documented, program examples • User·:-. 
Manuals: cover all dclails(over 500 pages) • 
Completely assembled and ready 10 use • Source code 
for all drivers and MONITOR • Optional Text Book 

Everything you need. From $279 
Money Back Guarantee 

Call for Free Info Pack, or see 
WEB at http://www.aesmicro.com 
714-550-8094,FAX 714·550-9941 

Call1-800 - 730-3232 

AU 
H&ftM+fllf!li!.i$'FWt.(J 

AES 970 W. 17TH STREET, SANTA ANA, CA 92706. USA 

SPECIAl PRICE 
Test Equipment $149 

Tested Accurate, Proven Reliable 
Tenma ls proud to introduce the new "Heavy Duty Stick 
OMM" (#72-6078). The #72-6078 is designed to offer 
maximum versatility, flexibility and comfort. The modular 
design allows interchangeable heads to snap directly onto 
the meter, expanding its capabilities so you can quickly 
perform the most commonly needed measurements. 
Including AC current, temperature and amps in addition 
to standard features of capacitance, logic, resistance, 
data hold, and AC/DC voltage. All these features 
wrap up in a heavy duty "Valox" case, making this 
meter virtually indestructible. 
The complete line of Tenma Test Equipment can be found 
at MCM Electronics. Over 25,000 items stocked to serve 
every need of the electronics repair industry. Test 
Equipment, Semiconductors, AudioNideo parts, Tools, 
Computer parts and more. " 

Price effective September 1 through OCtober 12, 1996 

Premier 

ncn/0 
Distributor 

Authorized 

Panasonic 
Quasar./Thchn.ics 

Original Parts Distributor 

For a FREE Catalog, Call 

1-800-543-4330 
Hours: M-F 7 a.m.-9 p.m., Sat. 9 a.m.-6 p.m. EST 

e MCM ELECTRONICS® 
650 CONGRESS PARK DR. 
CENTERVILLE. OH 45459-4072 

A PREMIER Company 

Fast deliverv from distribution centers ncar Davton, OH and Reno, NV. CODE: NVMOB . . 
Write In 213 on Raeder Service Card. Nuts & Volts Magazine/September 1996 23 



TEK SCOPES 465 100MHz scope, $395; 
Tek 466 with DM44, 100MHz storage scope, 
$475. Both in excellent condition . ISA, PO 
Box 6955, Laguna Niguel , CA 92607. 714-
488-0010, fax 714-488-0299 , E-Mail : 
sklar@cerfnet 

TEKTRONIX 7000 SERIES. 7CT1 N curve 
tracer $370. 7D20 digital storage $750. 7L 13 
spectrum analyzer , 1 KHz-1800MHz , 30Hz 
RBW $1,750. 7L5/L3 spectrum analyzer, 
20Hz-5MHz, 1OHz RBW $1 ,400; with tracking 
generator $1 ,900 . 7S12 , S-6, S-52 time 
domain reflectometer $1,500. 7S14 1 GHz 
sampler $600. Excellent condition! All with 
warranty. Pepper Systems, 214-353-0257. 

NEW EFRATOM 10MHz miniature FRS 
rubidium oscillators made in 1995, sealed 
boxes , $1100. Made in 1994, unboxed , 
unused, $800. 718-336-2015. 

Tektronix 465 Oscilloscope 

GOOD STUFF: GR 1608-A impedance 
bridge $250. Comstron 1002 synthesizer 
$125. HP 1121A probe, accessories $125. 
Tek P6022 current probe w/134 amp $125. 
Tek 015-0149-00 75 ohm bridge $75 . HP 
9872C plotter $225. HP 7035B X-Y plotter 
$125. MCT EEPROM burner $75. All excel ­
lent w/manuals. 505-988-5233. 

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

TEK 465M, 100MHz, dual timebase , great 
condition, 1 new probe, $375. Qty. available . 
HP 8553B plug-in $250. Ridge Equipment, 
voice/fax 301-831-7671 . 

Hewlett-Packard 5335A 
Universal Counter, 200 MHz, built in automatic rise 
time, duty cycle, pulse width, slew rate and phase 
measurements, automatic triggering. 

$1000.00 Special 
100 MHz portable scope, dual trace, 5 mV/div sen­
sitivity, 5 ns/div sweep rate, 8 x 10 em CRT. Includes 
2 probes. 

Hewlett-Packard 141T 
Spectrum Analyzer System 

141T with 85528 and 85538. The mainframe provides 
variable persistence and storage. Covers 1 kHz to 110 
MHz, 10 Hz resolution bw, high sensitivity -140 dBm. 

Special $595.00 
Tektronix P6201 Active Probe 

De to 900 MHz, 1 X with readout. 

Special $200.00 
Fluke 1900A 

Mullifunclion Counter, frequency, period, period 
averaging and totalize measurements, 6-digit dis­
play. 

$189.00 
Fluke 845AR 

Voltmeter/ Null Detector, high input impedance, 1 ~o~V 
to 1000V in 19 ranges, input resistance 100 Mn on 
300 mV and above, 10 Mn on 100 mV and below. 

Special $300.00 
Hewlett-Packard 8570A 

Spectrum Analyzer, 10 MHz to 22 GHz, internal pre· 
selection 1.7 to 22 GHz, 103 dB dynamic range. 

$6000.00 

*SPECIAL* 
"You won't believe this!" 
Hewlett-Packard 35868 
Selective Level Meter 

Makes carrier measurements to 32.5 MHz, voice 
channel measurements from 50 Hz to 1 00 kHz, can 
use the 33368 Level Generator as an automatic 
tracking generator. With manual & 2 BNC adapters. 

New Cost $12700.00 

Our Price $700.00 
Ruggedized carrying case $50.00 

$1750.00 
<~! .•.. 

Hewlett-Packard 141T 
Spectrum Analyzer System 

141T with 85528/ 8555A. Covers from 10 MHz to 18 
GHz, amplitude capabilities from +10 to -125 dBm. 

$2500.00 
Wandel & Goltermann SPM-16 

Selective Level Meter, 10kHz to 160 MHz, high fre­
quency accuracy, uncertainty less than 1 X 10 . 7, digi· 
tal and analog display. 

$1000.00 
Hewlett-Packard 6033A 

System Power Supply, 0 to 20 V, 0 to 30 A, 200 W. 

$1800.00 
Hewlett-Packard 6253A 

Dual de Power Supply, 0 to 20 V, 0 to 3 A. 

$700.00 
Hewlett-Packard 6632A 

System Power Supply, 0 to 20 V, 0 to 5 A, 100 W. 

$1450.00 
Hewlett-Packard 3310A 

Function Generator, frequency range 0.0005 Hz to 5 
MHz in 10 decade ranges. Measures ramp, pulse, 
sine, square, and triangle. 

Special $269.00 

TEST EQUIPMENT: HP 339A auto distortion 
analyzer $1 ,495; HP 8165A programmable 
function generator to 50MHz $1 ,595 ; HP 
3455A DVM $395; HP 3465A DVM $125; HP 
3466A DVM $165; HP 5328A opt. 011/021/ 
041 high stability counter $295; HP 5328A 
counter $175. Wade 309-523-3262. 

POWER SUPPLIES, ETC.: HP 6253A 0-
20V, 3A dual tracking $300. HP 6255A 0-
40V, 1.5A dual tracking $375. HP 64438 0-
120V, 2.5A $400 . Tek PS 503A $195 . 
Xentek EIT 2.5-2 extreme isolation trans­
former (2.5KVA, 115V, .001pF) $225. 5KVA, 
multi-tapped winding models also available. 
Excellent condition, warranty. Pepper 
Systems, 214-353-0257. 

CUSHMAN CE-6 service monitor, $500. 
Motorola S1327A service monitor, $500. Both 
working and VGC. 315-839-5883. 

ESIDB62 
Variable Resistor, 6 decades, 11,111 ,1 OOf.l, 
10 Mn max in .om steps. 

$199.00 
ESI RV622A Dekavider 

Decade voltage divider, 6 dial, 10,000 n . 

$199.00 

Hewlett-Packard 4945A 
Transmission Impairment Measuring Set provides 
the complete set of measurements needed to install, 
maintain and troubleshoot circuits for voice, data or 
broadcast transmission up to 110 kHz. 

$3500.00 

Hewlett-Packard 4358/84828 
Power Meter with Power Sensor. 11 0 kHz to 4.2 
GHz with sensor provided,+5 dBm (3 mW) to 
+44dBm (25 W) full scale. 

$1700.00 

New Boxed Step Attenuator 
De to 18 GHz, 1 dB steps, .max input power 1.5 
Watt, attenuation accuracy, connector type (N) f. 

Special Purchase $239.00 
Fluke 60608 Signal Generator 
10kHz to 1050 MHz, ·127 to +13 dBm, 1 dB ampli· 
tuded accuracy. Opt 488, 132, 830. 

$4600.00 
Hewlett-Packard 86408 

Signal Generator, 0.5 to 512 MHz, -145 to+ 19 dBm 
RF output, phase locking and counter. Opt 01 & 02. 

$2500.00 
California Instruments 351TC 

Ac Power Source with 848TCM Ac Power Controller. 
Call for complete specs. 

$1500.00 
Electro-Metrics ESA-1 000 

Spectrum Analyzer, 100 kHz to 1000 MHz, has 
CISPR IF bw and quasi-peak detection circuits, can 
be used to determine EMI limits, 80 dB log range. 

$3750.00 

14455 NORTH 79TH STREET, UNIT #C • SCOTISDALE, ARIZONA 85260 DAN BAR 
(602) 483·6202 • fax (602) 483·6403 SALES COMPANY 
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TEKTRONIX EQUIPMENT: 184 time mark 
generator, $150; 109 pulse generator, $100; 
106 squarewave generator, $200; 130 LC 
meter, $200; 1502 TDR , $1 ,200 ; 475A, 
250MHz scope, $800; 620 XV display, $250; 
dual 620 side by side rack mount, $500; 634 
video display, $250; 7603 3 slot frame, $250; 
7904 500MHz 4 slot frame, $500; 7834 
400MHz storage frame, $500; TM506, $200, 
TM504, $150; TM503, $130; 7623, 7A26, 
7A26, 7B53A , $650 ; 7A11, $300 ; 7 
A26, $200, 7A19, $150; 7B80, $200, 7B92A, 
$250; C51 camera and back for 7000 series 
scopes, $150; DM501A 4.5 dig DVM, $200, 
FG503, $300; R468 1 OOMHz dual channel 
10MHz dig storage, $600; PG501 , 50MHz 
pulse gen., $200; PS501-2 , $150; PS503A, 
$200, T922, 15MHz dual channel scope, 
$200; TM515 5 slot frame , $250; SG502, 
$300. A-Comm Electronics 303-290-8012. 

AFTER 30 YEARS, THE DRIFT OF the 
oven-regulated frequency standard in the HP 
5328A counter/timer is less than 5Hz @ 
1 MHz! In three months it drifts only .05Hz @ 
1 MHz! Buy one this month for only $495 and 
I will give you two free calibrations. Sensitivity 
is just 25 millivolts , bandwidth is 1OHz to 
520MHz (useable to 999MHz). There are 
1 MHz and 1OM Hz frequency standard out­
puts. Condition = very good. COMPACT, 3" 
x 8".01% DMM, big 6-digit LED readout , 
rugged, portable , 4-wire ohms, DC , AC, 
ratios , Dana 5100AF, $295 . Tektronix 
scopes. 200MHz, 100MHz, 50MHz $295-
$595 with 100MHz probe . Various signal 
generators. 5Hz to 520MHz. $125-$695 . 
Gary N6ZD 408-385-0301. 

SUMMER SALE, EIP 331 Autohet 18GHz 
counter, $365. Hewlett Packard 3455A 6.5 
digit multimeter $365. HP auto synthesizer 
3330B, opt. 2, 4, 5 $345. 8614A .8-2.4 GHz 
$200. 8616A w/manual 1.8·4.5 GHz signal 
generator, excellent $175. HP 59307A VHF 
switch $150; 59401 A. As new bus system 
analyzer $160. 8556A $375. Psitech Plus 
707-745-4804. 

WANTED: WESTERN electric test equip­
ment. Tube-type only please. Freq. measur­
ing sets, oscillators, amplifiers, parts, tubes, 
etc. 1-800-251-5454. 

SELL YOUR EQUIPMENT on the Internet! 
Check out Metric's "Wanted: Your 
Equipment" at http://www.metricsales.com 
Trade your equipment for dollars or for a 
newer model. 

TEST EQUIPMENT Sale: Fluke 5205 amplifi­
er $900; HP 3586B selective level meter, 
$1 ,000; Behlman Engineering UPS10-11 B6 
uninterruptible supply, 120V 10 amp $300. 
Beckman 760R line regulator, $150; Boonton 
190A, Q meter, $200; Boonton 230A power 
amp 10-500 MHz, 5W out, $200; Boonton 
260 Q meter, $200; Boonton 92C RF VM, 
$250; Boonton 93A, $150; Boonton 75A-S8 
capacitance bridge, $200; Systron Donner 
1702 .4-1000 MHz signal gen. AM/FM CW, 
synthesized , $1 ,000; Wavetek 3000 sig. gen., 
$800; HP 618C, $300; Fluke 6160B with 
internal 5MHz std . osc. , $700; Fluke 4265A 
binary programmable power supply 0-60 V, 1 
amp, $300. A-Comm Electronics 303-290-
8012. 

TEK 465M, 100 MHz, dual trace, delayed 
sweep, tough/light, trigger view and holdoff. 
$450. Gary N6ZD, 408-385-0301 VISA/MG. 

HP 853A/8558B 1 MHz-1 .5GHz spectrum 
analyzer $1,900. Motorola R2008D/HS ser­
vice monitor in unused condition $6,800. 
Many more (http ://www.netsync.net/users/ 
radioone) 716-661-9964 fax: 716-763-0371 . 



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. 

TEKTRONIX EQUIPMENT: A6302 & AM 
503 current probe & amplifier $850. P6201 
900MHz active probe $350. AM 502 7A22 
high-sensitivity differential amplifiers $400, 
$350. 7020 digital stora9e plug-in $750. 
390AD digitizer $600. 5D10 wavefonn diQitiz­
er with readout $325. Excellent condition, 
warranty. Pepper Systems, 214-353-0257. 

....... 
_, _, A;i~::;;-:::· 

TEK 475, 200MHz, dual trace, delayed 
sweep, portable, trigger view and holdoff. 
$625. Gary N6ZD, 408-385-0301 VISAIMC. 

WANTED: FREQUENCY SELECTIVE 
LEVEL METERS. CUSHMAN CE-24A, 
RYCOM 6040/6041. PAYMENT BY FEDEX 
WITHIN 24 HOURS OF EVALUATION. 
CALL 1-800-476-2526 OR FAX 601-868-
0133. 

TEST EQUIPMENT HP 6235A triple voltage 
power supply $130, HP 432A power meter 
with cable and thennister mount $210; TEK 
130 LC meter with fixtures and manual $95. 
715-675-3370. 

WANTED: Heathkit LORAN-C navigation 
receiver . Ron, 5260 Cochise Trail , Las 
Cruces, NM 88012. 505-382-8175. rtipton@ 
zianet.com 

FIBER OPTIC TOR, Tektronix model OF-150 
as new' condition $900. Fax us to be put on 
our twice monthly equipment listing @ 707-
747-52n. Psitech Plus 707-745-4804. 

HP 8690B sweeper frame, $300; HP 8699B, 
. 1-4 GHz, $400, HP 8698B .4-110 MHz, 
$350; HP 745A, 746A AC calibrator, $750; 
HP 8900A peak power meter, $100; HP 
8690B sweeper plug-ins: 8691A 1-2 GHz, 
$150; 86918, $200; 86938 4-8 GHz, $200; 
86948, 8-12 GHz, $250; HP 8694A, $200; 
HP 8694A H40; 7-12.4 GHz, $250; HP 8695A 
12.4-18 GHz, $250; HP 8709A synchronizer 
$200; HP 8731B pin modulator, $200; HP 
H382A, attenuator, $1 00; PTS 160, .1-160 
MHz synthesizer, $400; HP 4943A TIMS, 
$800; HP 4944A TIMS, $700; HP 3964A 
instrument recorder, $250; HP 428A current 
meter and probe, $200; HP 4288 and probe, 
$350; HP 432A, 8478A, $500; HP 423A 
detector, $60; HP 4800A vector Z meter, 
$600. A-Comm Electronics, 303-290-8012. 

HP 432A power meter $100. HP 3403C true 
RMS voltmeter $175. HP 5381 A frequency 
counter $100. HP 8405A vector voltmeter 
$275, Narda 3074 high directivity reflectome­
ter set 3.7-8.3 GHz, $175. Tek Z plug $50. 
Tektronix 5110 w/5A15N , 5810N oscillo­
scope $250. Keithley 6162 isolated 
output/control $100. HP 1610A, 1610B logic 
state analyzer $75, Tek 7844 400MHz oscil­
loscope $300. HP 431 A power meter $60. HP 
350B attenuator set $50, HP 34702A multi­
meter $1 00. Fluke 1953AE counter timer 
$200. Tek 7871 $100. Tek P6452, P6455 
data acquisition $40. General Radio 1432-K 
decade resistor $50. Fluke 2204A scanner 
$100. Call714-827-7345. 

TEST EQUIPMENT: TEK DA4084 (like 
AA5001) DISTORTION ANALVZER, $1 ,100; 
TEK 475 200MHz SCOPE, $650; HP 3300A 
FUNCTION GENERATOR, $115; HP 427A 
MULTIMETER, $85; KROHN-HITE 4100R 
OSCILLATOR, $110; OTHER EQUIPMENT 
ALSO; CALL RALPH, 719-495-4344. 

KROHN-HITE 3550 multifunction filter $225 
as new. WAVETEK 859 opt. 01 , programm­
able pulse generator $945. 148 AMIFMIPM 
generator $300. 180 sweep function genera-
1or $200. 110 function generator $100. 
Wandel Goltermann AT-462 level generator 
$250, 80. Psitech Plus 707-745-4804. 

• 1.25" x 1.25" Smaller 
Than A Credit Card. 

C 
• Color & Black/White 

Models. 
8~lf8S · Models to 600 Line Res. 

• 9V Battery Operation. 

MB-750 
Introductory Offer: 

$119.95 
MB-750 

("C" Mount & Lens Optional.) 

• Low LUX/Low Noise. 
• Monitor in Total Darkness 

with IR Option. 
• Stealth/Covert Cameras. 
• Standard NTSC Output. 
• Low Power Consumption. 
• Can be plugged into any 

VCR or Monitor. 
• Options: Switchers, Optics, 

Wireless. 
• NEW Affordable Fiber 

Optic options for 
Cameras. 

• 2-Way Audio Operation. 

Wo-rld; 
of Savings from 

INTERNATIONAL 

m 
MICROELECTRONICS 
Surplus & Overstock Company 

of Electronic Components 

CALL NOW 
For Your 

FREE 
Catalog 

• Large Inventory 
• All New Parts 
• Reduced Prices 

Phone 
# 800-999-0463 

Fax 
# 817-473-0525 

Write In 135 on Reader Service Card. 

• 900 MHz For Best 
Picture Quality. 

• Monitor In Darkness 
with IR LEOs. 

• Monitor has Dual 
Channel Mode. 

• Battery or AC 
Operation. 

• Plug & Play Quick 
Installation. 

• Mobile Security. 
• Condenser Mic. 
• VCR Compatible. 

V-Pack 202 

Write In 151 on Reader Service Card. 

BUY DIRECT! 
ATTENTION!... 

-ARE I POUCE I EMS I MUNICIPALITIES 
- HAMS I AMATEURS I ENTHUSIASTS 
-ANYONE WHO WANTS THE BEST 

PRICE ON TWO-WAY RADIO ELEC­
TRONICS, PARTS, EQUIPMENT AND 
ACCY'S EVERYTIME! 

ONLY $12.95! 
- Cot'11>rehensive compiled list of hundreds 
of vendors, NA TIONWIOE, eager to give 
you their BEST PRICE! 

-Sources for aH types of equipment service, 
repair, refurbishing, sales, rental & leasing! 

-Superb SOU!l:e for all types of new, used, 
and hard-to-find, two-way radio equipment, 
parts and accessories! 

- Vendor infonnation is listed in an easy-to­
use category index! 

REPAIR & REFURBISHING SERVICES 
ELECTRONIC COMPONENTS COAX 
BATTEmES CONNECTORS TUBES 

ANTENNAS CEUULAR ACCY'S 
CASES PAGERS MOBILElWO-WAY 
PORTABLES REPEATERS PACKET 

SERVICE MANUALS PROGRAMMERS 
AND MANY, MANY MORE!!!! 

- Shop your best deal from HUNDREDS of 
sources and BE ASSURED OF THE 
BEST PRICE, EVERVTIME!!! 

- Ck or M.O. to GPC Enterprises, PO Box 
1455, Fairport, NY 14450 {Add $2.50 for 
shipping) 

- Money Back Guarantee! 

CALL NOW, 24 HRS! 

.. :IE 

1-800-515-9040 
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Global 
Connections 

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

New Owners and Management 

Consistently low prices on your connection needs. 

® Jtfi Call, FAX or Write for a catalog 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 m 

Call for your 

FREE 332 

page catalog 

TODAY! 

67,092 Products 

126 Manufacturers 

• Passive Components • Semiconductors 

• Electromechanical • Connectors/Cable 

• Surface Mount and Through Hole 

US ERe 
TRONICS 

800-992-9943 
FAX: 817-483-0931 

http://www.mouser.com 
• sales@mouser.com 

Main St., Mansfield, TX 76063 
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FTG KITS 
limited time only 

$ 59.99 

KITS INCLUDE 
Pre stuffed board 
2x f-connectors 
2x nuts 
2x washers 
lx enclosure 
complete instructions 

1-800-716-3561 
10-lot price 

MISCELLANEOUS EQUIPMENT: HP 4274A 
LCR meter (5-1/2 digit, 1OOHz-1OOKHz) 
$4,300. HP 3314A .001Hz-20MHz function 
generator, lin/log sweep, etc. $3,200. HP 
8015A 50MHz pulse generator $395. HP 
8016A 50MHz ECL/TTL word generator 
$395. HP 5370A time interval counter (oven 
time base) $1,700. HP 59401A HP-18 bus 
analyzer $475. Auke 5408 transfer standard 
$1,000. HP 75808 drafting plotter (sizes A-D) 
$1,300. HP 75868 (sizes A-E) $1,850. HP 
7595A DraftMaster I (sizes A-E) $2,400. HP 
7475A $220. Keithley 220 programmable 
current source $1,700. Excellent condition! 
All with warranty. Pepper Systems, 214-353-
0257. 

HP 141T, 8555A, 85528, $2,000; HP 141T, 
85548, 85528, $1,800; HP 85538, $500; HP 
8660A, $250; HP 86290A, 2-18 GHz, sweep 
plug-in, $1,800; HP P532A, wavemeter, 
$150; Scientific Atlanta programmable 
microwave receiver, with digital phase gain 
meters, phase meters, $2,500; Fluke 3328 
voltage calibrator, $600; HP 33208, $400; HP 
33308, $500; Rockland 5100 synthesizer, 
$400; HP 334A, distortion ana., $450; HP 
332A, $300~ HP 331, $250; Send for test 
equipment sales list. A-Comm Electronics, 
7198 S. Quince Street, Englewood, CO 
80112. 303-290-8012. 

RF EQUIPMENT: HP 5342A/1 18GHz 
counter (oven option) $2,100. HP 862228 
. 01-2.4 GHz sweep oscillator $1,600. HP 
11869A adapter for 83508 $350. HP 83508 
sweeper mainframe $4,100. HP 436A, 8481A 
power meter, sensor $1,700. Excellent condi­
tion, with warranty. Pepper Systems, 214-
353-0257. 

TEST EQUIPMENT FOR SALE/WANTED: 
RF, microwave, video and fiber optic, cable 
TV, broadcast TV, satellite and related indus­
tries. Wavetek, Tektronix, Hewlett Packard 
and other manufacturers. Spectrum analyz­
ers, signal level meters, sweep systems, 
mRs, OTDRs, and much more. PTL Cable 
Service. Phone 407-747-3647, FAX 407-575-
4635. 

NETWORK ANALYZERS. Hewlett Packard 
84108, $150; 84128 $400; 8412A $175; 
8414A $225; 8740 $300; 8742A $300. Call 
for others. Psitech Plus 707-745-4804. 

SUCH A DEAL! On-line auction of popular 
test equipment. Check out Metric's "Auction" 
at http://www.metricsales.com There's noth­
ing else like it! 

HP 5328A SOOMHz counter, calibrated, 90-
day warr. $350; HP 38580A spectrum analyz­
er $695; HP 33308 auto freq. syn. -$375. I SA, 
PO Box 6955, Laguna Niguel, CA 92607. 
714-488-0010, Fax 714-488-0299, E-Mail: 
sklar@cerfnet 

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

TEK P6407 and P6451 probes and ace. Tek 
current probes and 134 supplies. 315-839-
5883 . 

SCOPE THIS OUT. Digalog Tech. has dean 
tested burned-in Tektronix scopes available, 
7904 mainframes $500; 7633 $425. Many 
plug-ins available. Call 1-800-344-2564, Fax 
818-579-7045. 

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. 

I 

ADAPTERS for additional devices are available. 
EP-51 (8751,C51) $39.95 
EP-51-PLCC $59.95 
EP-SOIC28/32 $49.95 
EP-11 (68HC11) $59.95 
EP-55 (8755) $39.95 
EP-PLCC32 $49.95 

EP-PIC (16C5x,61.71.84) 
EP-750 (87C750,751,752) 
EP-SEE (24xx,93xx Serial EE) 
EP-16 (16M EPROMs) 
EP-49 (8742,48,49) 
EP-PEEL(18v8,20g10,22v10) 

$49.95 
$59.95 
$34.95 
$49.95 
$49.95 
$59.95 

M2L ELECTRONICS 3101837-7818 
3526 Jasmine; Suite #4 Mon-Fri 9-5 
Los Angeles. CA 90034 BBSIFAX: 3101841-6050 

URL- http://www.cs.uda.edu/~.html 
CA·md 8.2S%tax. UPS Gtoulld. 16. 2 0., . $10; o..rr.gflt- S17 C00$4 75 

Write in 96 on Reader Service Card. 
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by Scott Edwards Understanding Gerber Files 
for Flawless PCB Output 

You've designed and debugged a wonderful electronic widget using com­
puterized circuit-board software, and now you want to have some printed 
circuit boards made. Should be simple enough, right? It can be, if you know 
how to generate error-free files for the board house. 

This article will explore the mysteries of Gerber photoplotting files and 
Excel/on drill files used in PCB manufacture. We'll look at strategies for get­
ting the best results from the popular EASYTRAX and AUTOTRAX PCB CAD 
software, including ·the use of a free DOS program to take the drudgery out 
of producing flawless files. 

Background 

You can think of a printed circuit board (PCB) lay­
out as consisting of two kinds of objects: tracks and 
pads. Tracks are solid lines of a particular width; pads 
are filled circles, rectangles, or other shapes. In the 
olden days, PCBs were laid out by draftsmen using 
black tape for the tracks and die-cut shapes for the 
pads. The layout would be photographed onto large 
pieces of film. 

When computers came along, the drafting 
process was automated. However, the pen plotters 
used for regular drafting weren't entirely suitable for 
PCBs. For one thing, pens can not reproduce the full 
range of track widths required by PCB designers - at 
least not in a single stroke. And pens are very ineffi­
cient at making solid, filled objects like PCB pads. 
They have to spend time coloring in these shapes. 
Finally, a plot still has to be photographed onto film 
for use in the rest of the PCB process. 

The problem was solved when it occurred to 
someone to replace a plotter's pen and paper with a 
light source and film. The light could be moved over 
the film and turned on and off to selectively leave 
images behind. Further, by making the light in the 
form of a tiny projector, the shape of the film images 
could be controlled. So, to make a track, the projector 
would load up a circular slide or 
"aperture" of the appropriate 
size and move across the film 
with its light continuously turned 
on. To make a pad, the projector 
would load up an aperture of the 
desired pad shape, move to the 
pad position, and flash its light. 

A pioneer in this field was a 

So, the idea was to create two files : the first con­
tained the plotting data, referring to apertures by a 
series of codes; the second contained the shape and 
size information for each code. For example, the plot 
file might say, in effect, 'move to XY coordinate so­
and-so, then flash aperture 023. ' The aperture file 
would specify the size and shape of aperture 023. 
Here's where the fun begins: What if the aperture 
specified for 023 doesn't match what the PCB design­
er had in mind? Uh-huh, disaster! 

Still harkening back to the old days, it was com­
mon practice to set up PCB designs according to 
apertures that your board shop had on hand. You'll 
see words to this effect in the instruction manuals of 
many older PCB CAD packages. 

Gerber in the Modern Era 

This stuff about mechanical plotters sounds quaint 
nowadays. You'd be hard pressed to find a board shop 
that uses one anymore. Mechanical plotters have long 
since been replaced by computerized raster photoplot­
ters that are like laser printers on steroids (or, more 
accurately, like the photo-typesetters used in publish­
ing). But they still use the Gerber file format. 

Gerber has survived because of the inherent con­
servatism of business ("if it works, don't fix it") and 

because of the format's versatility. 
A Gerber file is a text file that can 
be viewed and modified with a text 
editor or word processor. And it's 
relatively easy to buy or write pro­
grams that extract data from 
Gerber files for other manufactur­
ing processes. So Gerber lives on. 

company called Gerber Scientific, Figure 1. Sample portion of PCB. 
There is an improved version of 

the Gerber format, referred to as 
Gerber-X or RS274X, in which the 

aperture file becomes part of the plot file. If you own 
software that generates this kind of file, use it and skip 
the rest of this article. But the vast majority of inex­
pensive CAD packages, like AUTOTRAX and EASY­
TRAX, are stuck in the Gerber-D time warp. So we 
still have to cope with separate plot and aperture files. 

and the Gerber name remains 
associated with computer file format for the instruc­
tions that were used to control this kind of light plot­
ter. The instructions themselves are set down in an 
Electronics Industry Association (EIA) standard, called 
RS274D. 

Aperture Files 

The idea behind the Gerber format is practical 
enough, but there was a complication: Not every pho­
toplotter had the same set of apertures. And there was 
no universally agreed-upon correspondence of a par­
ticular Gerber code to a particular aperture shape and 
size. There couldn't be. We're talking about hundreds 
of commonly used combinations of aperture shape 
and size mapped to a relatively small number of codes 
(as few as 24). 

Plot File Format 

A Gerber plot file is a plain-text file. If you open it 
with a text editor (like DOS EDIT or Windows 
Notepad) or word-processing program, you will see 
normal, printable letters-and-numbers text. The file is 
divided into 512-byte blocks consisting of 510 charac­
ters of data, followed by a carriage return and line 
feed. 

Blocks are divided into records. Records may vary 

0 
0 

in length. , The end of a record is marked with the 
asterisk character (*). A block contains as many com­
plete records as will fit within its 51 0-character 
straightjacket; if there are unused characters, the end 
of the block gets padded with spaces. 

Records are instructions to the photoplotter. For 
example, the record X200Y245 * means move to the 
location with XY coordinates 200, 245. Dimensions 
are usually expressed in thousandths of an inch, 
referred to as "mils." Other examples of records: 

DOl* Ught on 
002* Light off 
003* Flash light 
023* Switch to aperture 023 

Modem photoplotters typically allow a range of 
aperture codes from 010 to 0269. 

The last two blocks of a Gerber file are special. 
The second-to-last block ends with the record M02*. 
The last block contains the backspace control charac­
ter (ASCII 8), followed by 509 spaces, and ending 
with a carriage return and line feed. 

Figure 1 contains a fragment of a PCB layout; 
Table 1 is the corresponding Gerber plot file. 

Each Gerber file describes only one layer of the 
PCB, so you need a file for each layer used in the final 
PCB. For example, a two-sided board would require at 
least two Gerber files, one for top-layer copper, and 
one for bottom. But it could require more for such 
things as solder mask, parts-placement overlay, etc. To 
avoid confusion, there's general agreement on the 
DOS file extensions for each of the possible layers: 

Top Layer 
Mid Layer 1 
Mid Layer 2 
Mid Layer 3 
Mid Layer 4 
Bottom Layer 
Top Overlay 
Bottom Overlay 
Power Plane 
Ground Plane 
Top Solder Mask 
Bottom Solder Mask 
Top Paste Mask 
Bottom Paste Mask 
Pad Master 
Keep Out Layer 
Drill Drawing 
Drill Guide 

Aperture File Format 

.GTL 

.GMl 

.GM2 

.GM3 

.GM4 

.GBL 

.GTO 

.GBO 

.GPW 

.GGD 

.GTS 

.GBS 

.GTP 

.GBP 

.GPM 

.GKO 

.GOD 

.GOG 

The aperture file tells the photoplotter the size 
and shape of a pattern to be flashed (e.g., a pad) or 
dragged across the film (e.g., a track) for plotting. 
Aperture files are ordinary text files with entries as 
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shown in the ENTRIES sidebar. ENTRIES------------------ -----
The entries are separated by one or more spaces, 

and each line ends with a carriage return and linefeed. 
Table 2 is the aperture file from the Gerber file of 
Table 1. The meanings and usages of the entries are 
as follows: 

D code. Just what it says: the D-code number, 
D10 through D269, assigned to this aperture in the 
Gerber plot file . (You should be aware that older pho­
toplotters supported just 24 D codes mapped to fixed 
aperture numbers. This arrangement has gone the 
way of the Dodo.) 

Shape. A word describing the shape of the aper­
ture. There are quite a few recognized shape names, 
but not all shapes are supported by every photoplot­
ter/board house. Here's a sampling of shapes used in 
aperture files: 

CIRCULAR 
OCTAGONAL 
OVAL 
SQUARE 
RECTANGULAR 
ROUNDRECT 
CROSSHAIR 
MOIRE 
UNE 
ANNULUS 
THERMAL 

Some pads can be described by more than one 
combination of shape and size specifications. A rec­
tangular pad with identical X and Y dimensions is 
obviously a square, for instance. And some shapes are 
automatically converted to others by software or per­
sonnel at the board house. Although some systems 
allow a shape name of "UNE," circular apertures are 
generally used for both pads and line drawing. 

X size andY size. These are the aperture's 
dimensions in the X and Y coordinate system of the 
board. The sizes are usually expressed in mils, but 
may also be expressed in decimal inches. Note that if 
a board uses the same pad twice, but rotated 90 
degrees, its aperture file will contain two entries for 
that pad with the X and Y size entries swapped. 

Hole. Size of hole to drill in a given pad (usually 
mils, but may be decimal inches). This entry is fre­
quently set to 0 (no hole) so that the hole sizes can be 
specified on a case-by-case basis through the drill and 
tool files (discussed later). The reason is that many 

Format: D code 
Example: 011 

Shape 
CIRCULAR 

X size 
70 

and tool-movement instructions. We won't go into it in 
detail, because there are several formats, and frankly, 
drill files almost never cause problems! It is worth the 
time to look at the companion tool files, though, 
because you may want to edit them. 

Tool files (DOS file extension .TOL) are normal 
text files. Their contents can be as simple as a tool 
number, T01 through Tn (where n is the largest tool 
number used in the job) followed by the size of the 
hole to be drilled. Optionally, they may contain other 
information generated by your CAD program, includ­
ing the number of holes drilled by a given tool, and 
even the total distance the tool will travel in moving 
from hole to hole of the PCB. The board house does­
n't necessarily need this information, but may want it 
to factor into price quotes or job planning as this infor­
mation can help in formulating an estimate of how 
long the board will take to drill. Here's a tool file from 
a PCB prototype I recently had made: 

T01 .125 
T02 .032 
T03 .035 
T04 .040 
T05 .024 

The drill sizes are in inches, so T01 is a 1/ 8" 
(0.125") bit, T01 is 0.032" (32-mil) bit, and so on. 

Some board houses, particularly those specializing 
in fast turnaround, try to limit the number of tool 
changes. They usually do this by charging extra for 
drills not on their standard drill list. For example, I 
sent the board whose tool list appears above to AP 
Circuits, the Canadian prototyping house (Sources). 
Their standard drills in the range required by my pro­
totype are: 0.028, 0.035, 0 .042, and 0.125. To avoid 
the nonstandard drilling charge, I edited the tool file to 
map my "nonstandard" drills to AP's standard ones: 

TOl .125 
T02 .035 
T03 .035 
T04 .042 
T05 .028 

Table 1. Gerber File for Figure 1 (spaces at end of file removed) 

XOYO*D11*X1725Y2700*D01*X1725Y2700*X1725Y2875*D02*X1825Y3000*D01*X1825Y3 
OOO*X2000Y3000*D12*D02*X2000Y2900*D01*X2000Y2900*X1925Y2825*D02*X1925Y28 
25*001 *X1925Y2825*X1925Y2775*D02*X1925Y2775*D01 *X1925Y2775*X2000Y2700*DO 
2*X1725Y2875*001*X1725Y2875*X1725Y3000*013*002*X2000Y2900*003*X2000Y2800* 
003*X2000Y2700*003*014 *X1725Y3000*003*015*X2000Y3000*003*016*X 1825Y2800* 
003*017*X1825Y3000*003*D02*M02* 

010 
011 
012 
013 
014 
015 

board designers specify more than one hole size for 
pads of the same size, depending on the size of the 
wire or component lead that will be soldered to a par­
ticular pad. 

Use. This entry can be used to direct the use of a 
particular aperture for flashing pads (FLASH}, drawing 
lines (UNE), or both (MULTI). If there's no entry, the 
default is MULTI. 

Drill and Tool Files 

The situation with drill fi les (several formats; 
Excellon is the most common) and their companion 
tool files is similar to that of Gerber plot and aperture 
files. The main difference is that the drills still do phys­
ically change bits for each size of hole drilled, while 
the photoplotter just simulates the change of aper­
tures. 

The drill file (DOS file extension of .DRL or .NCO 
for numerically controlled drill) looks a lot like the 
Gerber plot file; it's a series of X andY coordinates 

Why edit the tool file rather than make 
the changes in the CAD program? Well, the 

016 
017 

board will eventually be manufactured, and those hole 
sizes are required for the components to fit properly. 
But on a quick, cheap prototype I can tolerate some 
slop. Editing the tool file makes the change completely 
temporary - when the board goes into production it 
will do so with the original, unmodified tool file. 

Another reason for editing the tool file is to 
accommodate variations in procedure from one board 
shop to another. Some shops use the exact drill bits 
listed in your tool file . If the board is made with plated­
through holes, the actual size of the holes will be sev­
eral mils smaller than the drill due to the thickness of 
the plating. Other shops look at those drills as finished 
hole sizes. If the holes will be plated, they're drilled 
slightly oversize so that after plating they're the size 
you specify. You may want to consult your shop and 
find out which form of reckoning they use, and adjust 
your tool file accordingly. 

Some caution is required when you make changes 

Ysize 
70 

Hole 
0 

Use 
MULTI ' 

to the tool file. If you make a drill size larger, you have 
to ensure that it won't be too large for the smallest 
pad in which it will be drilled. Most board houses rec­
ommend a minimum of 10 mils (0.01") of copper 
margin around a hole. When the pad is round, this 
copper is called the annular ring. To determine the 
annular ring for a given combination of pad and hole, 
calculate (pad-hole)/2. So if the pad is 62 mils and the 
hole is 35 mils, the annular ring is (62-35)12 = 27/ 2 = 

13.5 mils . 

Generating Gerber Files 
in -TRAX Software 

EASYTRAX is a free, DOS-based software pack­
age for generating PCB artwork; AUTOTRAX is its 
popular commercial counterpart. (EASYTRAX is avail­
able for downloading from.the Nuts & Volts library on 
the Internet; go to www.nutsvolts.com and select the 
library option.) 

These programs are of quite high quality, as they 
represented the state of the PCB-CAD art for personal 
computers at a time when a '286 prQ.cessor was con­
sidered fast. But one area in which they really show 
their age is the generation of Gerber files. When these 
programs were current, the list of apertures available 
from your friendly photoplotter determined what 
shapes and sizes you could use in designing a PCB. 

This expectation is hardwired into the way that 
the companion TRAXPLOT program generates 
Gerber files. The program combs through your aper­
ture list, and tries to match the shapes used in your 
design to shapes available. You can set a "match toler­
ance" to allow the program to pick apertures that are 
close enough. Or you can override the program's 
match and select the apertures yourself. The program 
makes the outdated distinction between apertures 
coded for flash and stroke uses, and won't select an 
aperture for an "unauthorized" use without your per­
mission. 

All of this was necessary back when you had a 
limited set of apertures to work with. But with modern 
photoplotters, the opposite approach makes more 
sense: Use the shapes and sizes you need in your 

Table 2. TRAXAN-Generated Aperture File 
for Figure 1 

CIRCULAR 5 5 0 
CIRCULAR 20 20 0 
CIRCULAR 10 10 0 
CIRCULAR 62 62 0 
RECTANGULAR 50 120 0 
RECTANGULAR 62 62 0 
OCTAGONAL 100 100 0 
ROUNORECT 50 120 0 

design, then compile an aperture list to match. When 
you run TRAXPLOT to create your Gerber files, just 
select your "perfect" aperture file, and run the process 
with 0 match tolerance. Since all of the apertures are 
there, the program will breeze through the matching 
process. 

There are at least three ways to compile a perfect 
aperture list. 

(1) Run TRAXPLOT once to find out what aper­
tures you need, write them down, and manually type 
up a text file in the aperture format shown above. 

(2) Open the -TRAX .PCB file with a text editor, 
read the database entries, mentally convert them to 
apertures, and manually type up an aperture file. 

(3) Use my TRAXAN program to read your .PCB 
file and generate an aperture file. 

To write TRAXAN, I had to figure out the format 
of the .PCB files generated by EASYTRAX and 
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Table 3. AUTOTRAX Native 
.PCB file for Figure 1 

PCB FILE 4 
FT 
1725 2700 1725 2875 20 6 1 
FT 
1725 2875 1725 3000 10 6 1 
FT 
1925 2775 1925 2825 10 6 1 
FT 
1925 2775 2000 2700 10 6 1 
FT 
1925 2825 2000 2900 10 6 1 
FT 
1825 3000 2000 3000 20 6 1 
FP 
1825 2800 100 100 3 40 1 13 
0 
FP 
1725 3000 50 120 2 30 1 13 
0 
FP 
1825 3000 50 120 4 30 1 13 
0 
FP 
2000 2700 62 62 1 30 1 13 
0 
FP 
2000 2800 62 62 1 30 1 13 
0 
FP 
2000 2900 62 62 1 30 113 
0~ 

FP 
2000 3000 62 62 2 30 1 13 
0 
ENDPCB 

Here's an example track entry: 

IT 

AUTOTRAX. 
Fortunately, the 
format turned out 
to be an extremely 
simple structured 
text document that 
you can actually 
sight-read. Table 3 
shows the .PCB 
file for Figure 1. 

Let's look at 
how the -TRAX 
programs store the 
details that make 
up a track. They 
identify a track 
entry with the 
abbreviation Ff or 
CT on a line by 
itself; ITs are 
'free' tracks­
those not associat­
ed with a prede­
fined component 
-while CTs are 
'component' tracks 
- usually parts­
placement out­
lines. The next 
line sets down the 
characteristics that 
define the track: 

Start X Start Y 
End X End Y 
Width Layer ? 

1750 1700 1825 1700 8 6 1 

That entry defines an 8-mil wide track that goes 
from XY coordinates 1750,1700 to 1825,1700 on 
the bottom PCB layer (layer 6). I never did determine 
what the ? entry is for, but I didn't try very hard, since 
all we need to know for our aperture file is the width! 

The format for pads is similar. The program iden­
tifies a pad as free (FP) or component (CP), then spec­
ifies the information as shown in the LOCATIONS 
sidebar. 

Here's an example pad entry: 

CP 
1000 2000 60 80 4 30 1 13 

That entry defines a type-4 (rounded-rectangular) 
component pad at XY coordinates 1000, 2000 with 
dimensions of 60 mils in the X direction and 80 in the 
Y. The pad has a 30-mil hole and is intended to be 
plotted on all copper layers (13). The layers are num­
bered as you might expect, from top (1) to bottom (6), 
with the number 13 used to mean multilayer. The pad 
shapes are numbered as follows: 

1. Round 
2. Rectangular or Square 
3. Octagonal 
4. Rounded Rectangular 
5 . Crosshair Target 
6 . Moire (concentric circular) target 

So, you can see how it would be possible, if a bit 
tedious, to read the .PCB files and manually compile 
an aperture list. For tracks, you would look at the 
width entry and place a correspondingly sized circular 
aperture in the file. For pads, you'd convert the shape 
number to the appropriate shape-descriptive word 
(ROUND, RECTANGULAR, etc.) and enter the XY 
dimensions. You would, of course, avoid duplicate defi­
nitions; one aperture entry can be used for an unlimit­
ed number of pads or tracks: You'd also avoid giving 
two different apertures the same D code, since the for­
mat prohibits redefining the codes. 

I wrote the TRAXAN program to automate this 
process. To use it, you just type "TRAXAN path­
name" at the DOS prompt, where pathname is the 
drive, file name, and extension of your board, such as 
C:\ PCBS\ MY_BOARD.PCB. The program reads all 
of the pad and track entries in the PCB file and pre­
pares an aperture file, which it saves to the same path 
as the PCB file, but with the extension .APT. In the 
example above, the output file would be 
C: \ PCBS\ MY _BOARD.APT. 

By default, the dimensions in a TRAXAN-generat­
ed aperture file are in mils. You may change this to 
decimal inches by adding a slash V) after the path­
name: "TRAXAN pathname.PCB /." Note that this 
must be a forward slash V) as DOS uses the backslash 
N as a separator for parts of a pathname. However, 
to prepare files for TRAXPLOT, omit the slash. 

After running TRAXAN, use the TRAXPLOT 
program to generate your Gerber files as usual. 
Remember to specify the TRAXAN-generated aper­
ture file, instead of TRAXPLOT's default STAN­
DARD.APT. For all of the entries having to do with 

LOCATIONS ----------------
matching apertures to shapes, 
accept the program's defaults. 
Since the TRAXAN-generated 
aperture file will have an exact 
match for every shape used in your 

X Location Y Location X Size Y Size Shape Hole Size ? Layer 

design, the matching stuff will never come into play. 
One note regarding TRAXAN: This program gen­

erates aperture files that make TRAXPLOT happy. 
Using the slash character V}, you can get it to output 
aperture files for certain other programs, like Gerber­
file printing and viewing utilities. But TRAXAN aper­
ture files won't please every program you encounter. I 
found that GCPREVUE, a free Gerber viewer found 
on the AP Circuits web site, wants a more elaborate 
aperture file. You can manually edit the TRAXAN 
aperture files, or modify the TRAXAN.BAS program 
to generate this format. 

TRAXAN is available free from the Nuts & Volts 
library on the Internet in both executable (.EXE) and 
source (.BAS) formats. The files are combined into a 
single file, TRAXAN.ZIP, requiring PKUNZIP to 
unpack. TRAXAN is unsupported freeware - I've 
thrown it into the public domain for people to use, 
modify, and distribute without restriction. I've used the 
program to generate my own aperture files with com­
plete success. However, TRAXAN was written quickly 
as a brute-force tool, so there's no support or docu­
mentation for it. 

Summary 

Working with Gerber files is easy, once you 
understand the relationship between plot files and 
aperture files. Despite changes in photoplotting tech­
nology, you can still produce excellent results with 
older PCB CAD software. NV 

Sources 
Inexpensive PCB prototyping: AP Circuits, 

#3-1112 40th Ave. N.E., Calgary, Alberta, Canada 
72E 5T8; phone 403-250-3406. In addition to 
fast-turnaround, low-cost PCB prototyping ser­
vices, APG offers an excellent collection of free­
and shareware programs for PCB CAD, and doc­
umentation for novice PCB designers. Sign onto 
their dial-up BBS at 403-291-9342 or access their 
Internet web site at http://www.apcircuits.com 

AUTOTRAX PCB CAD program: Protei 
Technology, Inc., 4675 Stevens Creek Blvd. 
Suite 200, Santa Clara, CA 95051; Sales toll-free: 
1-8oo-544-4186; Callers outside the US/Canada: 
408-243-8143; Fax: 408-243-8544. 

TRAXAN program: Go to the Nuts & Volts 
web site (http://www.nutsvolts.com). Press the 
button to navigate to the library, and download 
the file TRAXAN.ZIP. This compressed archive 
file contains both an executable version of TRAX­
AN (TRAXAN.EXE) and the QuickBASIC source 
code (TRAXAN.BAS). TRAXAN is unsupported 
freeware. 
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IIOSW WYPES OF UNMODIFIED 

CABLE EQUIPMEII7 
• NEW OR USED • U.S. SYSTEM - NTSC 

• I 0 TO I 000 UNITS • WE PAY THE FREIGHT 
• GUARANTEED CASH FUNDS 

PHONE I •800•448•00 2 0 ASH FOR PURCHASING 

OR FAX US YOUR INVENTORIES AT; 219-935-00 I 0 
MA ... IOMAL CABLE SERVICES 
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I TEST EQUIPMENT cont. 
NEW EFRATOM 10MHz miniature FRS 
rubidium oscillators made in 1995, sealed 
boxes, $800 . Made in 1994, unboxed, 
unused , $500. 718-336-2015. Wanted: HP 
3458A DMM, Yokogawa 2558 AC calibrator, 
ESI SR1010 for parts. 212-243-7964. 

HP 5371A FREQUENCY AND TIME INTER· 
VAL ANALYZER. 500MHz, unused, $2,500 
(HP 1996 price: $29,450). HP 62678 power 
supply 0-40V, 10A, $350, many others. HP 
5328A SOOMHz freq. counter $250. Racai­
Dana 1992 1.3GHz freq . counter opt. 04B 
$450. For more great deals on used working 
test equipment visit our Web site at: 
http://www.odulo.com/corp/equiptek 415-244-
9438. 

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

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. 

NEW, USED Hewlett Packard 1 0833A-D, 
HP-IB cables from $10. Call Psitech Plus 
707-745-4804, fax 707-747-5277. 

TEKTRONIX 2235, $375, 7604nA18A and 
7B53A $450 (new), 434, $250, 834 $150. HP 
105B (new) $795 , 8803 $75, 3604 $275 , 
3400A $80. Fluke 7261 A counter to 1.3GHz 
w/opt. 331 ,132 $460. Laniel 4800A counter to 
600MHz $275. Fred 209-296-5990 after 6pm. 

HUGE HP/Tek telecom inventory. We have a 
wide variety of telecom test equipment cover­
ing DC 18 GHz. All equipment reconditioned 
and guaranteed w/manuals . Call or fax us 
with your requirements . Testcom Interna­
tional 408-264-1848. 

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. 

The Electronics 
SuperStore 

• Buy direct from the manufacturer • The most competitive pricing in the industry 
• 10 years of quality equipment & service • Prompt delivery/Expert sales personnel 

"THE 951C KOPY KAT"· Program any Motorola phone- the 
Flip, the Micro-tac, the Ultra-Lite, the Elite, the 951 C, or any 
installed or bag phone. Complete with all 4 cables, instruc-

• ··~ tions, is battery operated for ease of use . ..... . . $1695 

Motorola Loader Bag System • Programs up to 
94 version, includes flip cable, computer cable 
and transfer box .................... $650 

NEC ESN Clip • Programs Model #'s 110, 120, 
180, 181 ......................... $600 

NEC ESN Clip • Programs Model #'s 400 & 
600, ............................ $600 

NEC ESN Clip • Programs Model #'s P700, P701, 

Mitsubishi,- Diamond-Tel Software - Program 
Mitsubishi handheld Model #'s 3500, 4000, 4500 
& newest 5000. Diamond-Tel handheld Model #'s 
18X, 20X, 22X & newest 25X complete with 
cable, no phone disassembly required ... $500 

OKI 900 • Programmable phone, modified 
& complete . ... ................... $600 
Chip installation only . ....... . ....... $350 
Chip only - . . .. .. ... .. .. .......... $175 

P760, P761 · · · · · · · · · · · · · · · ·······.$&DO • C·TEK Cable· Turn OKI900 or At&T 

GE, Ericsson ESN clip. Programs Model #'s G. E. 3730 into a cellular monitor . .. $250 

CT700, CT550, CT750, CT800 1~oJ,oMJ.o, EE3 
Ericsson Model #'s AH21 0 AH220, AH235, * ea.J1, ~ p~ 01£ '"

1 
-

AH237, AH238, AH300, AH31 0, AH320 .. $500 n .A_ .. -' ; ea1l ~ p~ 01£ I\~~ 

Please call your courteous service repreSt:lnauvt:~ 1u1 {ju111plete details at 

(954) 974-6161 
S&N Cellular • 934 University Drive, Suite 152 • Coral Springs, Florida 33071 

AGREEMENT FOR PURCHASING OF CELLULAR PROGRAMMING SOFTWARE AND EQUIPMENT 
Purchaser agrees not to use said software and equipment for any illegal purposes. This includes line fraud , computer fraud, cellular service fraud, 

and any other fraudulent acts according to all federal and local laws, including rules of the FCC title #18, section 1029, and all Florida statutes. All 
software and equipment is sold only to qualified buyers. All software is sold for educational purposes ONLY!!! 
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FEITEK HAS the test equipment you want at 
reasonable prices. We buy, sell, and trade 
HP, Tek, GR, etc. Call or fax Monday thru 
Friday, 9 to 5, 314-423-1770, or write us at 
Box 3423, St. Louis, MO 63143. 

WANTED: TRANSMISSION TEST SETS. 
HP 3551A, HP 4935A, AMERITEK. CALL 1· 
800-476-2526 OR FAX 601-868.0133. 

STANDARD CAPACITORS GR type 509. 10 
for $150. AIL 135 series mixers and 13730 
preamp. HPIB cables $5 to $10. 315-839-
5883. 

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. 

HP 204C OSCILLATOR, 5Hz to 1.2MHz, 
synchronizes, leveled (flat) 5V out. Two for 
$225, one, $125. Gary N6ZD, 408-385-0301 
VISA/MC. 

MICROWAVE SYNTHESIZED SWEEPERS; 
Watkins-Johnson 1250A. .01-18GHz 
+10dBm output. External leveling. Keypad 
frequency and sweep entry. FM input. List: 
$68,000; now $5,800. 90-day guarantee. 
Hamilton Instruments, 619-439-1345 or 1-
800-TO-BUY-TE. 

HP 3580A spectrum ana. 5Hz-50KHz, 
$1 ,000; HP 3580A, $1 ,200; HP 3746A selec­
tive level meter 50Hz-32MHz, $600; HP 
4436A attenuator, $80; HP 3455A, $500; HP 
3465A, $200; HP 3466A $300; HP 3435A, 
$150; HP 4800A, $600; HP 8405A, $600; HP 
3490A, $300; HP 3400A, $250. A-Comm 
Electronics 303-290-8012. 

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. 

STEREO MICROSCOPES 5 year warranty 
dual magnification and zoom models . 
1 OX&30X on Jacknife stand for large boards 
$495. On dual lighted stand $325. Delivered. 
7-45X zoom for $750. Full line of scopes 
available. Seabird Technical, 3580 Haven, 
Redwood City, CA 94063. 415-367-8320 Fax 
415-365-5845 Visa/MC. 

WAVETEK 175 waveform generator $295. 
Wavetek 157 programmable waveform syn. 
$250; Wavetek 155 programmable generator 
$250. ISA, PO Box 6955, Laguna Niguel, CA 
92607. 714-488-0010, fax 714-488-0299, E­
Mail: sklar@cerfnet 

WANTED: LATE MODEL TEST EQUIP· 
MENT (Tektronix, HP, Fluke). Also we buy 
test equipment manuals, catalogs. Pepper 
Systems, 214-353-0257; 214-902-9511 FAX. 

COMMUNICATIONS SPECTRUM ANALYZ· 
ER, Polarad model CSA 290.10Hz-40MHz@ 
10Hz resolution, $500; with 2-tone generator 
TTG-29 $600. Spec sheet available by fax 
707-747-5277. Psitech Plus 707-745-4804. 

HP 8557A in HP 181T storage display 
350MHz spectrum analyzer , $850 . HP 
8660B, HP 86602A, HP 86632B 1300MHz 
synthesized generator with AM, FM, one Hz 
resolution, sweep modes, $1,200. Tektronix 
475 scope 200MHz two probes, $450. HP 
8640A (dial scale) $600. 513-310-4768. 

TEKTRONIX: 7880 $125, 7A19 $100, GR 
1433M $175, ESI DB 62 & RV622A with 
manual $150 ea . Ty Miller , South Coast 
Surplus, 714-830-9170. 



t- iEsr IQUIPMENT I ALES · ft 
HP 16508 LOGIC ANALYZER. .... $3595 SENCORE VA62A ANALYZER. ..... $1295 
ROD-L M35 35A GRND TESTER.$1650 HP 8180A DATA GENERATOR. ...... $2795 
HP 19808 DIG O'SCOPE. .............. $895 DIO 2900 PROGRAMMER. ............ $1995 
TEK 442 35M Hz O'SCOPE ........... $275 DIO 1 020L PROGRAMMER. ........... $850 
TEK 485 350MHz O'SCOPE. ......... $825 LEADER LB0-526 60MHz SCOPE.$375 
KEI619 ELECTROMETER. .......... $1095 SCH NSG523 coupling network ..... $1500 

TEK 1240 w/ boards & probes ......... $995 TTC 2000 w/ interface boards ........ $2795 
HP 1630G LOGIC ANALYZER. ...... $695 TTC 10208 DIG.ERROR SIM ........ $1495 

CALL ABOUT NEW TEKTRONIX & FLUKE PRODUCTS ! 

CUSTOMER SATISFACTION OUR# 1 PRIORITY 
WE BUY SURPLUS 

EQUIPMENT 
PHONE (603) 434-2544 
FAX (603) 425-2945 

INC& VISA 
ACCEPTED 

P.O. Box 986 Londonderry,NH 03053 . 
Write In 173 on Reader Service Card. 

HP 204B $100; HP 204C, $150; HP 209A, 
$200; HP 651A, $200; HP 651B, $200; HP 
652A, $200; HP 653A, $250; HP 654A, $250. 
Plotters: HP 7475A six-pen RS 232, $150; 
HP 7475A HPIB, $250; HP 7470A, RS232, 
$150; HP 7035B, XY $200; HP 7044A, $400; 
HP 7045A, $400; HP 7046B, XYY, $600; HP 
7550A graphics plotter, $500; HP 7562A log 
converter, $200; HP 7560A, $150; HP 1725A, 
275MHz scope and DVM, $700; HP 1741A 
10MHz storage scope, $500; HP 302A wave 
ana., $250. A-Comm Electronics, 303-290-
8012. 

HP 7470A plotter w/RS232 $75; HP 8410A 
network analyzer $90; HP 8413A phase-gain 
indicator $90; HP 8443A tracking generator 
$350; HP 8640B 512MHz signal generator 
$1,1 00; HP 8654A 520MHz signal generator 
$450; HP 98256A RAM board $40; Lambda 
LMF5-0VM-R 5V 48A power supply $125; 
Racai-Dana 9514 1 OOMHz counter/timer 
w/GPIB $90; Systron-Donner 115 50MHz 
pulse generator $60; Tektronix 7403N 60MHz 
oscilloscope mainframe $150. Credit cards 
accepted . Phone: 908-722-6157; Fax: 908-
722-6391 . 

LABORATORY POWER SUPPLIES: HP 
6227B dual 0-25V @ 0-2A $350; HP 6267B 
0-40 @ 0-1 OA $300; HP 6433B 0-36 @ 0-
10A $250. Many power supply modules, call. 
Wade 309-523-3262. 

TEK 454 $400, 464 $400, 184 $75, 191 $95, 
7D15 $180, 7704A $150. Wanted: S-6, S-52 
or current measurement units. 714-494-8649. 

TEKTRONIX 466DM44 $600, 1240 $600, 
7704 $125, 7612D $300 , HP 1650A 
$500, HP 1640A $125, HP 9872 $250, HP 
1615 $250, HP 1610 $250, Intel Prompt48 
$100, B&K 560 programmable tester $350, 
HiPad digitizer $150, Tango PLD $225, Eagle 
schematics, PCB, Autoroute $500, Compac 
portable 386 $350. Mike, 908-842-3762 
evenings. 

FLUKE 8520A 5-1/2 digit multimeter $195. 
Fluke 8500A digital multimeter $150. ISA, PO 
Box 6955, Laguna Niguel, CA 92607. 714-
488-0010, fax 714-488-0299 , E-Mail : 
sklar@cerfnet 

TEK 5000 and 5100 series plug-ins from $35. 
Call/fax for list. Ridge Equipment, PO Box 84, 
Mt. Airy, MD 21771 , 301-831-7671 . 

THIS LOW circuit loading SCOPE PROBE 
produces a 60dB SPECTRUM ANALYZER 
display on your inexpensive scope. Excellent 
EMI/compliance tool. Request Technical Tips 
for line conduction, field strength, and current 
probe . 255 Spectrum Probe 30KHz to 
2.5MHz $279. 107 Probe 1 to 100 MHz $249 
($279 extra shielding). Accessory Current 
Adapters: lAS $19, IA7 $29. SMITH DESIGN, 
215-661-9107, 207 E. Prospect Ave ., N. 
Wales, PA 19454. 

CONVERTERS • CONVERTERS • CONVERTERS 
Cit -= !:: z 
8 
• 

Cit -Ill 
I; JERROLD DRX-3·1 OS 
!:: 61 Cllalnel, Fine TUalng 
~ Factory Refurblsbed 
~ Single: $45.00 
• 5+: $39.00 = 10+: $35.00 
Ill 

PANASONIC 
550 MHZ • HIC Sllltch 

Panntal Lm-out • Mon! 

Single: $75 
5+: $69.00 
10+ $65.00 

VIRTUAL REALITY 

Write In 95 on Reader Service Card. 

CONVERTERS • CONVERTERS • CONVERTERS 

UNIVERSAL REMOTES! 
REPLACEMENT REMOTES! 

$5.00 & up 

a z 

= = :::Ia 
Cit 

• 
a z 

REGAL CR·83 :i 
83 Cllannl• Parental lOCk-Gut = 

lon! Factory Refurbished m 
Single: $55.00 Cl 

5+: $49.00 
10+= $45.oo a • 

z = = z 
Ask about customer Remote, Batteries & coax table Always Included = = 8 Referrallncentires WE DO NOT SELL DECODERS, TEST DEVICES, CHIPS, ETC! 

Write In 134 on Reader Service Card. 

m 
:::Ia 
Cit 

Nuts & Volts Magazine/ September 1996 31 



n l:xllel-iln t 
I las1na Ac, )LI .. 

bout 25 years ago, I read an 
interesting article on three 

. researchers - W. Babcock, 
K.L. Baker, and A.G. 
Cattaneo - who discovered 
an interesting phenomenon 
of plasma acoustics while 
working at the United 

Technology Center !~,California. 
' ':~f; 

The researchers were able to use a high-

0 8 ............ __ .. 

temperature gaseous flame from a 
propane or butane torch that is seeded 
with potassium nitrate. 

Any audio sound source may be 
used, but I recommend using music 
because it has more high-frequency 
components in it than speech (see Figure 1). 

II::E:I I :E::I:' I ::::c:ll' I ! II IIIII ----
Sound Source Amplifier 

(if necessary) 

HV 
Transformer 

into two electrodes positioned into the flame. 

500 
VDC 

The flame is seeded with a water solution 
of potassium nitrate to induce low­
temperature ionization. 

it orkS 

A water solution of potassium nitrate is 
fed into the flame by a alcohol lamp wick 
placed at the bottom of the flame. The 
potassium nitrate ionizes easily, by 
thermal ionization, inside the flame. 
Ionization creates free electrons and 
positive potassium ions. When you 
supply a high-voltage electrical signal, the 
positive ions move toward the negative 
electrode, and electrons move toward the 
positive electrode. In the case of an audio 
signal, the electrical signal fluctuates 
(switching back and forth rapidly), 

causing the flame 
to vibrate, 

Flames, like a 
Wire 
Electrodes _____...t II .....,___ 

liquid, exhibit a 
surface tension. 

Seeder 

A gaseous 
membrane is 
created by a 
difference in 
density and high 
temperature of 
the torch flame to 
the ambient air. 
The membrane 
acts as a 
diaphragm to 
compress and 
rarify the air, and 
produce sound 
waves as the 
flame vibrates. 

temperature plasma as a speaker. They 
discovered that the response of the plasma 
speaker is better at higher audio frequencies 
than at low audio frequencies. This drawback, 
they theorized, may be a result of the small size 
plasma, rather than an intrinistic limitation. 

Rather than trying to create a high­
temperature plasma, we can use a lower 
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Audio 
Source 

HV 
Transformer 

Bunsen 
Burner 

The audio 
source (radio, tape, or CD player) must supply 10 
or more watts of power to the HV transformer to 
be heard. If necessary, feed the audio sound 
through a power amplifier. The more power, the 
greater the volume. From the amplifier, the 
audio is fed into a step-up transformer. 

The output of the step-up transformer is fed 

Figure 2 illustrates a simple set-up for you to 
begin experimenting. The seeder I used was 
fashioned from a plastic bottle I had lying 
around, but just about any container will work. 



Headphones 

----
I drill~d a hole in the top of the 

plastic bottle and fed the lamp 
wick through it. An alcohol lamp 
wick is used to continuously supply 
the potassium nitrate into the 
flame. The potassium nitrate 
strength isn't critical, dump a 
spoonful into any quantity of water 
and it will work fine. 

The step-up transformer is a 
high-voltage transformer from 

Solar 
Cell 

Audio Amplifier 

Remember to turn 
off all equipment 
before adjusting or 
touching the 
electrodes. They are 
connected to a high­
voltage transformer 
and are quite 
capable of shocking 
you. 

~------------~ IIIII ~ 

Audio Amplifier 

The experiment 
can be improved by 
using a larger and 
hotter flame. 

Solar 
Cell 
~------------~ IIIII [I] 

Anything that would 
do so would increase 
the quality of the 
sound. If possible, 
use nichrome or 
tungsten wire for 
electrodes. These 
wires will last longer 
in a high-temperature 

.----1 

155-·1· 

Images Co. 
This is a three­
wire device. 
The two 
outside wires 
are the 
primary wires 
where the 
audio signal is 
fed. The center 
wire from the 
transformer is 
the high 
voltage out. 
The high 
voltage out is 
connected to 
one of the 
electrodes 
placed into the 
flame. The 
second 
electrode is 
connected to 
either one (but 
not both) of 
the primary 
wires. Be 
careful when 
operating the 
circuit; the 

audio signal from the amplifier is 
stepped-up by the transformer and 
is capable of shocking you. 

When running the plasma 
speaker, you'll notice a glow 
emanating from the tip of the 
electrodes. The glow keeps in step 
with the volume of .the sound. If the 
electrodes start arcing, either move 
the electrodes further apart or turn 
down the volume on the amplifier. 

flame. 
Supplying a 500 

DC bias to the 
circuit will improve 
the quality of sound 
(Figure 3). This 
allows the sound 
signal to travel on 
top of the DC bias. It 

reduces the polarity fluctuation of 
the audio signal inside the flame 
and improves the fidelity of the 
sound. 

A solar cell or photo-transistor 
that is connected to an audio 
amplifier will output the sound 
signal fed into the flame when the 
light from the flame is directed 
onto the photocell by a lens (see 
Figure 4). 

Another possibility is to direct 
a laser beam between the 
electrodes in the flame. This may 
be low cost to modulate a laser 
with information (see Figure 5). In 
the 1920s, Lee DeForest replaced a 
radio crystal detector with a flame 
(see Figure 6). 

1~a1-rs list: 
Bunsen Burner or Butane 
torch - local Supplier 

HV transformer $19.95 
Potassium Nitrate, 112 oz., 

packed in water $6.00 
Alcohol lamp Wick $1.00 

Available from: 
Images Company 

P.O. Box 140742 
Staten Island. NY 10314 

(718) 698-8305 
All major credit cards 

accepted. 

5oftware 
C\earance Out\et 

Bodyworks 3.0 CD SUr" 
Morph lor Windows Slo• 
Corel Draw 4.0 CD Rom $79• 
Select Phone 96 S49• 
Civilization CD $10• 
Pagemaker 6.0 S46a-
Fioorplan Plus 3D I Windows Sl o• 
Norton Anti·VIrus 95 S&a• 
Windows 3.0 Sla• 
Star Tnk Jut111•1nt Rills & BaUII C~ISS $10• 
MS Flight Simulator 5.1 $39• 
Doss.o $14• 

Pro 
Qulckbooks 

Deluxe 3.0 CD 
$4995 

Open 10-6 Sal-Sun 
(7141 434-4797 

Poc~ic Standard nme 

1-800-230-SOFT 
QuantHies are limited. Compatibility not 

guaronteed. No Returns on used or opened 
(7638) 

Merchandise. Returns mull have an 
A1lllorlzaUon Numloerl Defectlve prad- will 
be replaced wllllldentlcal Hemo. Add $6 min. 

lor Shlpplllf. Pollcla, AvallabUIIy, and Prices 
oubjectlo chlntt wHhout notice. 

We also Buy New Software and Closeouts $ 
Gall 434-4797 01 Fax 434-4799 

111-1 -­.. 
Write In 56 on Reader Service Card. 

OCTOBER SPECIAL: 
MARCONI ANTENNAS 

MADE 01' HIGH QUALITY TftANSMtrnNO WII'IE 
40 M APPROX. 33.5' OVERALL .....•....... $33.20 PP 
80 M APPROX. M' OVERALL .....•......... $44.20 PP 
160M APPROX. 130' OVERALL •.......... $51.20 PP 

SMART BATTERY CONTROLLERS 
FOR QI!I,CI!LLS OR 

LI!AD ACID MTTf!RII!B 
I TO 21¥ •• 10110 

WILL NO 
OWRCHARQB 

UCUOI I.C. TRICKLE STAftT UP; DBL. SIDED PCB; 
SCitEW TEII!MINALS, SWJTCHABLE CUMENT; 
ftEVEftSE BATTEtn' PROTECTION; PTC I'USE; 
PftOOIItAMIMIILE VOL 111/ CUMENTS; MANUAL. 
COMfi.I!TC KIT W 01112 -1• ¥.1 AMI' MAl .. • 134.20 PP 
MQDULC Km W 01112 ·1•¥; 1 A MAl ............ . 11.20 PP 

OPTIONS: TftANSI'OftMEft Krr ............................. . 11.H 
AUTO LO.YOL T DISCONNECT Kfl: l'ftOTSCTa TMI 
IATT1itn'WHIIITMII'OW1ift.OPP •11.00 

BC-04. UP TO lAMPS CHAitOINO RATE, 1211• V, 
HEAVY DUTY XI'Mft. I'Oft DEEP CYCLE HIGH POWER 
USAGE. 110 VAC 10HZ. ..................................... 21 •• 11 PP 

SMART SOLAR CONTROLLERS 
ALL I'EATUI'IES 01' MODEL ABOVE 
~~ ·14V.(24-28VADD$10.00)8 11.20 PP 
COMPUTfKITWoa12·14V ........... 8117.20 I'P 
W/IIICLOIUftll. MiTift e, 12, 14V ••• 11Z.21 PP 
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~ttention Dealers!! 
~enitll 

(as is/re-furb) 
ST-1000-165 $40/$70 
ST-1000-288 $60/$90 

ST-1600-288 $80/$110 
(screened & cleaned) 

Remotes $6 

~FT 
1 unit $110 

10+ $65 
100+ call 

Super PIG.Q 
wlfilter 

1 unit $85 
10+ $68 

Most makes & models!! 
Open 7 days a week 

8am-9pm (PST) 

(702) 895-9120 
Write in 211 on Reader Service Card. 

Metric 
Equipment Sales, Inc. 

Globeo Communication 
The Boss Warehouse 
Boss 1 with inversion. 
Boss 2· with inversion. 
Boss 3 with inversion. 

AVAILABLE FOR ALL 
MAJOR BRANDS 

We have all test kits for all systems 
w/ We program and read all 8,14,16,24,26,28,40 pin chips . 

S:l Home of the real Stealth 
J 2_ 1-800-74-CABLE No Florida Sales 

I TEST EQUIPMENT cont. 

RARE, HP 86408 with option 4, designed for 
avionics, $1,800. Portable pressure cal ibra­
tor, Ametek MODCAL with simulator, pump, 
multimeter, power pack, and digital pressure 
indicators, $1,500. Motorola R-11 OOA code 
synthesizer, $750. Simpson model 380, 
microwave leak tester $225. Much more, call 
for complete list. 706-863-2480, ask for Ray. 

WANTED: HP 84948 AND 84958 RF STEP 
ATTENUATORS. CALL 1-800-476-2526 OR 
FAX 601-868-0133. 

800-432-3424 
Fax: 4i5-341-8874 
E-mail: metricsale@ aol.com 

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. 

WANTED: SERVICE monitors . IFR, 
Motorola, Marconi ; HP signal generators, 
spectrum analyzers, etc. 716-661-9964 or 
fax: 716-763-0371 . 

WANTED: MEASURING & Test equipment, 
microwave components, RF connectors, etc. 
Top price paid! Write or FAX you list to: 
Steigerwald GmbH, Ungererstrasse 180, D-
80805 Munich, Germany. FAX 011-49-8441-
804881. 

WANTED: HP 8660C, HP 8660A, HP 86408 
RF signal generators and plug-ins, non-work­
ing , damaged , as parts for repairs , state 
price, model, options, serial prefix and condi­
tion. Thanks. Stan Krumme, 16432 Lakemont 
Lane, Huntington Beach , CA 92647. 714-
841-5866. 

WANTED: SPECTRUM analyzers, sweep­
ers, network analyzers, HP, Tektronix. Also 
looking for radio service monitors, Motorola 
R-2001/A/8/C/D, R-2200/A/8/IFR-500/1100/ 
1200/1500, Wavetek 3000/3100/2100, 
Cushman-50/6020/7000/31, Marconi 2955/ 
2957. We pay within 24 hours via Fedex. Call 
Paul Zeppa at 408-929-2244 or fax your list 
to 408-929-0962, RF imaging and comm. · 

HP 5345A counter $600, several teletypewrit­
ers model AN/UGC-77-28KSR $100, model 
AN/UGC-136AX $125 . All plus shipping. 
Send SASE for list of other equipment. John 
Bartholomew, 519 Lower Terrace, 
Huntington, WV 25705-3731 . Fax 304-522-
9604. . 

SELL: HP 86838 signal gen., 2.3-6.5 GHz, 
$2,500; HP 200CD, $125; HP K532A, $250; 
HP 86290A, $1 ,500; Tektronix 1502 TDR , 
$1 ,000; Fluke 3328 calibrator , $500; HP 
493A 4-8 GHz amplifier, $400; HP 866318, 
$75; HP 606A, $300; HP 86242D, $400; 
Boonton 4200/4200-4A, $800; HP 3403C opt. 
3, $300; Wavetek 288, $1,500. A-COMM 
ELECTRONICS 303-290-8012. 

~€~T • BUY • S]ll 
HP 8565A spectrum analyzer $3,000, HP 
182T display with 8755C $500, HP 86608 
signal generator with 866318 and 86602A 
$1 ,500, HP 8660C signal generator with 
86631 B and 86602B $1 ,BOO, HP 491 and HP 
8403 $200 each, Tektronix 576 curve tracer 
$2,500.616-792-6111 . 

CESIUM STANDARD repairs, free estimates, 
reasonable rate's. HP 5061 AlB parts avail­
able. Alignment and calibration of working 
units, custom modifications. Selling: FTS4050 
cesium with 10 MHz, one left , inquire, 
FTS1200 quartz module <1x10-10/day and 
four 5MHz outputs $275, HP 5062C cesium 
with excellent tube, inquire. Corby Dawson 
805-736-0288. 

. 
. ' 

I I t . ' 

Scopes, Meters, Analyzers, Power Supplies, Signal 
Generators, Counters, Recorders and more 

Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu , 
Wavetek, Keithley, and more 

34 September 1996/Nuts & Volts Magazine Write In 133 on Reader Service Card. 

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 
285 S.W. 41st St. 
Renton, WA 90055 

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

·u .!]···- .. . 

· .. BELL 
Electronics 

Write In 172 on Reader Servlca Card. 



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. 

LOW PRICES. Tek 434 oscilloscope $200. 
Tek 7623 mainframe $200. Tek plug-ins 
7B92A $250. 7A24 $200. 7A19, 7A26, 7B85, 
7014 $150 ea. HP 5004 signature analyzer 
$150. HP 1171 OB down converter $150. HP 
8750A storage normalizer $150. HP 1615 
logic analyzer w/opt. 001 $150, and more. 
Call908-681-2032. 

ANALOG 5100 VARIABLE AF ELECTRON· 
IC FIL TEAS: High pass or lowpass, 
adjustable from 2Hz to 200KHz, unused con­
dition, quantities available. $95 each PPD 
CONUS. Call/Fax/E-Mail Brian at Kentronix, 
908-681-3229, 908-681-3312 Fax, brian@ 
kentronix.com E-Mail, PO Box 2444, 
Farmingdale , NJ 07727 

WAVETEK 3000-200 RF synthesized gener­
ator & deviation meter, AM, FM, CW, & DC 
(for up to 100KHz sweep, or burst modula­
tion), 1 to 512 MHz, +13 to -137 dBm, six 
digits, .001% stability. $750. Gary N6ZD, 
408-385-0301 VISA/MG. 

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. 

INSTRUMENT RECORDER , Hewlett 
Packard 3964A, opt. 001, 002, 003, 004, 007, 
26, 91, 146; as new condition $500. Psitech 
Plus 707-745-4804. 

SECURITY 

SMART CARD PROGRAMMER. Read and 
write your own smartcards . Works with 
IS07816-3 standard microprocessor smart­
cards. Develop your application today. Not 
sold for any illegal use. All sales are final. 
$2,500 + shipping. Blank smartcards $50/ea. 
SmartCard Technologies 419-537-0474. 

SURVEILLANCE: ALL ELECTRONICS 
SECURITY DEVICES AND ALL YOU NEED 
FOR PRIVACY AND SECURITY, BUGGING/ 
PHONE TAPPING DETECTORS, TELE­
PHONE RECORDING, TELEPHONE/FAX 
SCRAMBLERS, VEHICLE TRACKING SYS­
TEM, COVERT VIDEO CAMERA, TRANS­
MITTER KITS, AND MORE. FULL CATALOG 
AVAILABLE. A.B. ELECTRONICS, NY, 1· 
800-U-ANTIBUG, 718-253-3637. 

TD-53 ADVANCED Transmitter Bug 
Detector, $230. Tap trap $65. (New,1/2 price) 
904-877-8582. 

MYOTRON "CHECKMATE" one millisecond 
immobilize assailants up to one hour. 20,000 
watts, over 1/4 million volts, scrambles brain 
signals with no after effects, yet non-lethal. 
(Retail $399.95) special $249.95 lifetime war­
ranty. (Video) more info. Call Total Security 
770-486-1365. 

SPY CATALOG on disk. Sources, informa­
tion , complete descriptions of products, $15 
postpaid . Jeff Montgolf, 64 Muncher Rd. , 
Empire, AL 35063. 

http://www.hackerscatalog.com Telecode's 
"Hackers Catalog" is now online. Everything 
the catalog contains and more. You ain't 
surfed yet! 

MAGNETIC "STRIPE" CARD WRITER/ 
READER. Read and write all 3 tracks of data. 
Not sold for any illegal use. All sales are final. 
$2,500 + shipping. Blank cards $25/ea. 
SmartCard Technologies 419-537-0474. 

SPY EMPORIUM privacy security. 
Professional recorders, parabolic mic., wire­
less covert video, bugging/phone tap detec­
tors, scramblers, locksmith tools, etc. FOR 
CATALOG, SEND $5 to Security Trade, 6065 
Hillcroft, Suite 413, Houston, TX 77081 . 713-
774-1000, FAX 713-774-6222. 

PAGER OWNER! Use your pager as a secu­
rity monitor to monitor your burglar alarm and 
telephone answering machine using Pageout 
automatic paging system $99.99. Other sys­
tems available . Call 410-483-6211 . 
http://www. worldprofit.cornlmaateez.htm 

THE 

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

ALARM CONTROL panels, power supplies, 
contacts, motion detectors, sirens, strobes, 
metal enclosures, timers, water gas and tem­
perature sensors. Send $2 for catalog : HES 
Electronics, PO Box 183, Brick, NJ 08723. 

SATELLITE EQUIPMENT 
MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845·3613. 

SUPER 
SENSITIVE 

BIONIC 
EAR 

Complete with 
• Professional headset 
• Ultra sensative 

microphone 
• 12" parabolic reflector. 
• Individual volume controls for each ear. 
• Auto Safety Circuit shuts sound off at 

95 decibels for your ear protection. 
• On /Off & master volume control 
• The Bionic Ear increases sound by up 

to 30 decibel. 
• Hear & pinpoint sounds of wild birds 

and animals, great for hunters, Search 
& Rescue teams, sports events and 
Law Enforcement. 

• Hear mere whispers at incredible 
distances. 

• Record those sounds with your own 
recorder. 

BE-1 BUILT $14995 

The 

''ZAPPER II'' 
With it's new and improved design it will 

not only test your radar detector ... BUT it's 
tuned to the amateur radio band • 

• While your out on American highways personally test 
yours and your fellow travelers radar detectors. 

The "ZAPPER II" is a 10.450 GHz to 10.550 Transmitter 

KIT$3995 
BUll T $4995 

TV NOTCH FILTERS 
FOR CHANNELS 
2thru 22 ONLY 

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

2 thru 22) only. 

NOTE: All TV Filter K~s a111 sold f0< educational 
purposes only. You mtJsl obtain permission from your 

local cable company beiO<e using these finers on your cable 
system. 

DF-222 KIT$14.95 

MAGNETIC "STRIPE" CARD WRITER/ 
READER. Read and write all 3 tracks of data. 
Not sold for any illegal use. All sales are final. 
$2,500 + shipping. Blank cards $25/ea. 
SmartCard Technologies 419-537-0474. 

LPTV TRANSMITTERS. Broadcast TV to lit­
tle communities, from satellite dishes. Write: 
Electronica Sonora/Eduardo Robles , 252 
Grand Ave., Nogales, AZ 85621-2637. Call : 
tel/fax: (62) 150199- (MEX). 

SATELLITE HACKERS BIBLE. Covering: 
Satellite data communications, radioteletype, 
SCPC, weather facsimile (Wefax), frequen­
cies. BMAC, stock market quote receivers 
schematics, and more! Includes: 250+ IBM­
PC software files. $56.95. VISA/MC 520-782-
2316. TELECODE, Box 6426-NV, Yuma, AZ 
85366-6426. 

Do you need an allenlion geller, 
warning light,or flashing light for 
model airplanes? Then this kit is 
for you. Use it as an emergency 
light for your auto, radio tower, 

even use it on your bicycle. Has a variable flash rate. 
Power requirement 6 or 12v DC . Size 3.5'x1.9' 
ST-1 KIT $11.95 

SUPER SNOOPER 
BIG EAR 

Lis1en through walls, hear 
conversa1ions across the 
room. Add a parabolic reflec-

tor and hear blocks away. The BIG EAR can be hid­
den about anywhere. Makes an ultra sensitive inter­
com. Can be used as a 1.5W AMP. We supply a 
mini-electret mike in the kit. Power requirement 6 
to12v DC. SIZE:1. 75'x 1' 
AA-1 BUILT $29.95 KIT $10.95 

MICRO-MINIATURE 
WIRELESS MIKE 

So small you could hide this one on some 
real bugs! It's the smallest we've ever 
seen. With it's super sensitive mike it 
transmits a whisper or a room of conver-

sation to an FM radio, tunable from 88 to 1 OBMHz FM. With a 
pr~r antenna ft transmits about 1/2 mile. The kit is made with 
surtace mounted parts, we have already mounted these parts. 
You install the leaded parts. Power requirement 6 to t2v DC. 
Size .35'x.9' 
MMWM5 KIT $34.95 

Record every number 
dialed on your phone 

Read the code from any 
INFRARED Device 

• Complete with 
Software for any 80386 
or 80486 base 
machine, with DOS 3.3 
or heigher. Okay. Caller ID's tell you what number is calling you. But 

what about the calls made from your phone? Now, return 
from work or vacation and know the an s we r. The new 
DTMF Recorder electronically logs and saves every num­
ber dialed. This is the same high-tech magic used by 
detectives and government spies. Now yours. Does your 
wife or husband make expensive long -distance calls and 
then deny it? Does your son or daughter call that low-life 
you forbade them to talk to? Now know. 
o Decodes digits 0 thru 9, II,*, A, B, C, on a 21ine 

16 character LCD display. 
• Clicks into your phone or extension in seconds, with no 

special wiring or hassles, or jack it to the incoming 
service panel in your garage. 

• Records all numbers dialed, induding local numbers that don't appear on your bill. 
• Records credit card numbers entered through your phone key-pad. 
• Records Voice mailbox, answering machines, and modem access numbers. 
o Records Cellular or repealer phone numbers heard over your phone. Even hook to a scanner, and learn 

scores of emergency phone numbers. Also decodes tones stored on a tape recorder. Never before has 
such sophisticated gear been available to the public. And not at this price. 
Power requirement 9v DC.SIZE: 3Sx 4" x 1' BLACK ANODIZED AWMINUM CABINET 

DIS-1 KIT '119" BUILT '159" 

Write In 94 on Reeder Service Card. 

• Sampled data can be 
saved to disk for instant 
comparison & analysis. 

o Zoom in on and view 
any 8 millisecond 
portion. 

TIR-1 KIT $89.95 

To Order Call 317-291-7262 
We accept Visa or Mastercard orders 

Please add sufficient postage • 
First lb $5.00 Canada $7.00 ~~-~~ Y.ISA.I 
Additional LB. Add $1.00 -

ELECTRONIC RAINBOW INC. 
ELECTRONIC 6227 Coffman Rd. Indianapolis, IN 46268 
RAINBOW FAX 317-291-7269 

INTERNET: www.rainbowkits.com 
6E 
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Camera 
with its 
Power 
Supply 

B/W VIDEO CAMERA WITH STAND 
This little camera looks like a toy, but don't let 
looks deceive you! It has great quality and 
durability built into the metal housing. Mea­
sures only 88mm long including lens, 32mm 
wide and 26mm high. Ready to plug into any 
VCR. Has 1 VP-P 75 Ohm output. Operates 
on 12 VDC@ 1.5W, 0.2 L.s (F=2.5), weight= 
95 grams. Includes camera, plastic adjust­
able stand, and power adapter. 
96V003 $195.00 each 

TVRO PARTS BOARD 
These are motherboards from block-conver­
sion-type satellite TV receivers. The tuners 
and PROMs have been removed, but there 
are hundreds of useful RF and digital parts 
left, including the 70MHz IF strip. 
94V005 $9.95 each 

TOMINON HIGH 
POWER LENS 
1 :4.5, f=230mm (9'), weight 41bs. Six coated 
glass lenses, symmetric, in black aluminum 
case, 3-5/8" dia. by 4-3/16" long. All aberra­
tions are corrected well for a 50 degree angle 
of view, and especially well for macro projec­
tion. Scale range is from 1:10 through 1:1 to 
10:1. Make a telescope with our "Precision 
Objective Lens' (92L031) and instruction 
sheet. Other applications include: high quality 
image projection at macro scales, or portrait 
photography in formats up to 6" x 9". Origi­
nally cost over $350.00. Unused. 
92L034 $29.95 each 

11-IB.H.B 

6 
POCKET ·--r~Jj 

MULTIMETER 
rr...., 

-1 1:: != 

MeastJres: Volts ACto 450 Volts, Volts DC in 
four ranges from 2 to 450 Volts. Measures: 
Amps DC to 200 rnA. Measures: Ohms in four 
ranges from 0 to 20000K Ohms. Comes with 
test probes attached and full set of instru­
ments. 
96Z004 $14.95 each 

SUPER-POWERFUL MAGNET 
ASSEMBLY 
Twomagnetsapprox 1.75'x2.25' mounted in 
a metal frame. Strength is approx. 1300 Gauss 
each. These magnets are epoxied in place 
and are not easily removed. Makes excellent 
clamping/holding assembly. 
92N001 $15.95 Pair 

DELUXE 
TOOL CASE 

'"-~ 

~ ~:~p ,, 
~ 

Features include carrying strap and pockets 
for individual hand tools. Adjustable, foam­
covered dividers allow for convenient parti­
tioning of this sturdy foam-lined case. Mea­
surements: 6" x 12" x 18". 
96U007 $59.95 each 

9-PIN GENDER GHANGERS 
Male • male - 96C007 

Female • Female - 96C008 
Your Choice - $3.95 each 

MINIATURE 
C-BAND LNB 
Low-noise block con­
verter. Better than 
40•K noise tempera­
ture. Spec sheet in­
cluded. 
94G001 $49.95 

UHF LINEAR 
AMPLIFIER 
For 870-895MHz, 
45W output. 1 
Watt input. VCC 
20to30VDC@6 
A. Class A, low 
intermodulation 
distortion. New, 
with spec sheets. 
96A003 

$149.00 

SUPER BRIGHT LIGHT BAR 
Twenty very bright red LEOs mounted in a 
plastic reflector/lens housing. Measures 16.5' 
long by 1.2" wide. 12VDC @ 400mA opera-
tion. From auto brake light. · 
96L001 

12VDC FAN 
Measures 2" sq. x 0.625" thick. These are 
new! 
96F003 $4.95 each 

6 METER FSK RECEIVER 
Crystal controlled on 50.675 receive fre­
quency. Superhet with 10.7MHz IF. Three 
ICs and one transistor. Not a kit! New, with 
schematics and spec sheet for major compo­
nents. 
92A067 $9.95 each 

SIGNAMAIL™ 
This trans­
mitter/re­
ceiverpairis 
designed to 
alert you 
when your 
mail comes. 
The trans­
mitter is ac­
tivated by a 
tilt switch 
and broad· 
casts a 
coded tone that turns on a light and plays a 
tune in the receiver. These units have dozens 
of other uses such as perimeter or driveway 
alarms, gate warning, game trails, etc. The 
internal tilt switch is easily bypassed for re­
mote switching. Documentation included. 
95Z012 $14.95/Set 

FM WIRELESS MIKE KIT 
Powerful two-stage, wireless mike kit trans­
mits over half mile (up to 1 Km in the open) . 
Tunable to the upper part of FM broadcast 
band. Circuit requires the ability to tweak RF 
circuits by stretching or compressing coils. 
With mike and 9V battery clip. Operates from 
6-12VEDC. 2.75" x 0.625' x 0.5". Sold for 
educational purposes only. 
Kit 32 $10.95 each 

GOOSE 
NECK 
MAGNIFIER 
The 4.5" diameter glass lens is 
mounted on a 13" flexible goose­
neck and all of this is supported 
by a heavy metal base. An excel­
lent investment for those of us 
who have noticed that parts and 
the numbers on them keep getting smaller 
and smaller. 
MC205 $14.50 each 

FIVE POUNDS OF 
FAMOUS BRAND SOLDER 
0.125" diameter, 29% Tin, 61% Lead, solid 
core. 
92Z012 5 Lb. S~ool • $19.95 

QUACK MEDICINE KIT 
Contains all parts and instructions necessary 
to build a •muscle stimulator." Runs on a 9V 
battery (not included). Produces a 90V pulse 
with approximately one second repeat rate. 
We suggest our Grey Project Box (92U062) 
for this kit. Sneak one into Biology Lab and 
make a dead frog's leg kick. 
94U002 Only $9.95 each 

DUKE'S DELIGHT 
Five pounds of assorted electronic hardware 
- fasteners, nuts, bolts, screws, brackets, 
springs, standoffs, arms, gears, pulleys, and 
indescribable metal stuff scrounged from Sili-
con Valley's surplus to complement your hard-
ware hoard. 
92Z009 5 Lbs for $4.95 

~ ALLTRONICS 
2300 Zanker Road- San Jose, CA 95131-1114 

{408) 943-9773 - Fax {408) 943-9776 
World Wide Web: http://www.alltronics.com 

On-Line Ordering: (408) 943-0622 • 14400-N-8-1-24 Hrs 
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PHONE LINE 
MANAGER 
Better than Caller IDI 
This device detects an incom­
ing call. If you subscribe to 
caller ID, the unit will auto­
matically receive and display 
the caller's telephone num­
ber. If not, the unit will ask the 
caller to enter their telephone 
or personallD number. The device wm then 
display and compare this telephone or per­
sonal ID number to a memory bank of num­
bers that you've installed. If the system finds 
a match your phone will ring. If the system 
does NOT find a match, the caller will be 
directed to leave a message. All messages 
are digitally recorded. No tape or answering 
machine necessary. New, in factory cartons, 
with documentation. 
96U001 

REVERSIBLE DC GEAR MOTOR 
Usable voltage range approx. 12 to 28 VDC. 
Good to several hundred RPM. Measures 
1.375' dia. by 2" long. Soho Part No. E-119-
525. 
96M001 $6.95 each 

~ 
6-FT. IEC LINE CORD (i!i) 
Recycled. 
95W011 Special $1.00 each 

TOROID CORE ASSORTMENT 
WOW! May contain tape wound, powdered 
metal, ferrite material cores, different sizes. 
92N016 20 for $4.95 

TITE-FIT BOX CHASSIS 
An orthodox box that has many uses and is 
engineered to deserve its name of Tite-Fit. 
Screw fastening. All screw fasteners are 
punched and tapped. Self tapping screws are 
not used. Available in Plain Aluminum. 

~ '1£. .IL. ~ ~ 
TF770 2-3/4 2-1/8 1-5/8 $3.40 
TF771 2-3/4 2-1/8 2-3/4 3.84 
TF772 3-1/4 2-1/8 1-1/8 3.40 
TF773 3-1/2 2-1/8 1-5/8 3.66 
TF774 4 2-1/8 1-5/8 3.84 
TF775 4 2-1/4 2-1/4 4.62 
TF776 4 2 2-3/4 4.63 
TF7n 4-1/4 2-1/4 1-1/2 3.84 
TF778 5 2-1/4 2-1/4 4.96 
TF779 5 4 3 6.92 
TF780 5-1/4 3 2-1/8 5.47 
TF781 6 5 4 9.68 
TF783 8 8 3-1/2 11 .92 
TF784 10 6 3-1/2 14.10 
TF785 10 2 1-5/8 6.25 
TF786 12 2-1/2 2-1/4 8.67 
TF787 12 7 '4 19.59 
TF788 17 5 4 21.51 

Store Hours: 9-6 M-F & 10-3 Sat. - Pacific 
Visa, M/C, Am Ex Accepted. 

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

Prices Good 60 Days from Date of Publication 

Send $2.00 For Our Latest Catalog! 
$4.00 Foreign. Refundable on First Order. 

01 996 



RESOURCE BIN 
six 

Creating your own 
web home page. 

,·,o· . ur usual reminder here 

. 
. that the Resource Bin is 

now a two-way column. 
· You can get tech help, 
consultant referrals, and off-the-wall 
networking on nearly any electronic, 
tinaja questing, personal publishing, 
money machine, or computer topic 
by calling me at (520) 428-4073 
weekdays 8-5 Mountain Standard 
Time. 

I'm now in the process of setting 
up my new Guru's Lair web site you 
will find at (where else?) 
www.tinaja.com- This is the place 
you go for instant tech answers. 
Among the many files in our library, 
you will find complete reprint sets for 
all of the Resource Bin columns. 
Along with some new "rich text" 
global search features. 

The site is still under construc­
tion, but I fully intend to move thou­
sands of my files here. So, definitely 
come visit. But bear with me for a 
while till things really get into gear. 

You will get the best results if 
you have both Netscape Gold and 
Acrobat Amber 3.0. You download 
these from www.netscape.com or 
www.adobe.com 

Beyond lots of content , you 
should also secondarily aim to be a 
gateway site that provides great 
heaping bunches of well-annotated 
and working links to other quality 
web locations. 

Your first and foremost rule is to 
study hundreds of existing sites to 
find out what does and does not 
work. I am not that convinced that 
presenting lots of highly personal 
information online is such a good 
idea. 

For instance, if you are female, 
your personal content will be treated 
as a porno site. At least by many 
viewers. If you must present a 
resume online, better to have a 
short summary plus a "click here for 
full E-Mail version." 

And spare us the drivel. I could­
n't care less about your parakeet. 

Unless, of course, you 've 
trained him to program in PostScript 
while he quests Mount Graham tina­
jas. 

Note also that properly main­
taining a useful web site demands 

NEXT TIME: 

are a for-profit venture. Or ends in 
.org if not. 

To find out if a domain name is 
still available, go to www.internic.net 
and use their whois feature. My first 
two choices of synergetics and guru 
were not available . So tinaja, of 
course , was the next logical choice. 

To register your domain , you 
once again should contact 
www.internic.net- Then follow 
their online instructions. Note that 
registration can not be done by mail 
or fax. It must be done online. 

Next comes the home page 
design. While you can hire others to 
do this, it is fairly easy to do your­
self. You also get exactly what you 
want exactly how you want it this 
way. 

There are all sorts of web 
designer tools. Adobe's new and 
free beta Web Presenter is fairly 
handy, along with their Page Mill. 
But all you really need is a free copy 
of Netscape's Navigator Gold. Net­
scape is all I ever use. 

You may have heard of HTML. 
It is ludicrously absurd to call · HTML 
a language. At best this is a crayon. 
A mesmerizing awful atrocity that 
goes out of its way to prevent your 
end user from seeing what you real­
ly want to show in exactly those 
forms and fonts you wish to show 
them. 

Adobe's great Acrobat Amber 
3.0 is infinitely superior to HTML. On 
all counts. It quickly and attractively 
lets you show any text and graphics 
and photos any way you want. 

When it is properly installed into 
Netscape, you. can instantly view 
files without needing a special 

download or changing the 
program in use. 

Your Own Web Site 

Last month, we looked into all 
the fundamentals of getting online. 
After you have your ISP and host 
software in place, and after you 
have surfed the net for a month, the 
chances are you might want to start 
up your own personal web home 
page. 

Don reviews fundamental 
resources for electronic 
servicing. 

That anti-aliasing Adobe 
calls text smoothing makes all 
text ridiculously more legible. 
Their magnifier feature can 
instantly blow up schematics 
and such for greater detail. 

Before you begin, though, take 
time to write down all the exact 
goals you want your site to accom­
plish: It is reasonable for a site to 
make others aware of you. Or to 
provide info on your products. It is 
reasonable for the site to focus on 
one topic. 

But it is not reasonable to 
expect a site to generate scads of 
direct cash sales. It is not reason­
able to expect thousands of daily 
visitors to your site. Unless you 
have an exceptional sole-source 
something to offer. 

By far, your three most impor­
tant features that you can offer on 
your site are content, content, and 
content. 

an absolute minimum of 20 hours of 
work per week. Sometimes much 
more. 

You should find two types of 
sites: registered and non-registered. 

A non-registered site is more or 
less free and is simply some space 
your ISP leases to you. If your ISP 
is aaron, your home page site 
address will be www.aaron/-your­
site 

Being free is all a non-registered 
site is worth. Others can freely use 
your domain name. Getting your site 
indexed may be tricky. Your address 
is a free ad for your ISP. And if your 
ISP goes belly up (or you seek a 
better one elsewhere) you'll have to 
rename and repromote your site. 

Instead, a registered site costs 
you $50.00 per year. This gives you 
exclusive use of the domain name. 
Your name ends in .com when you 

Thus, a key web rule: Use 
an absolute minimum of 

HTML on your site! Favor Acrobat 
Amber instead. 

Uh, you probably should pick up 
a book on HTML somewhere along 
the way. Jeff Duntemann has lots of 
them at his Coriolis Books. 

Steal The Plans 

Your simplest way to build a 
web page is to steal the plans. Find 
a page you like on the web and 
select the edit feature of Netscape 
Gold. Which will rapidly transfer 
copies of all files you'll need to · 
duplicate the site. 

Replace their text copy with 
yours. Then change the sizes and 
shapes of the graphics by using 
suitable editors. Grab the wallpaper 
into a GIF or JPEG editor and shift 
the color and density around. Mix 
and match the tools from several dif-

new from 

DON LANCASTER 

ACTIVE FIL TEA COOKBOOK 
The sixteenth(!) printing of Den'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 Den's classic on setting 
up your own technical or craft venture. $18.50 

LANCASTER CLASSICS LIBRARY 
Dan's best early stuff at a bargain price. Includes 
the CMOS Cookbook, The TIL Cookbook, Active 
Filter Cookbook, PostScript video, Case Against 
Patents, Incredible Secret Money Machine II, and 
Hardware Hacker II reprints. $119.50 

LOTS OF OTHER GOODIES 
Ask the Guru I or II or Ill . . . . . . . . . . . $24.50 
Hardware Hacker II, Ill or IV . . . . . . . . $24.50 
Micro Cookbook I . . .... ...... .. . . . $19.50 
PostScript Beginner Stuff. . . . . • . . . . . $29.50 
PostScript Show and Tell. . . . . • . . . . . $29.50 
lntro 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 works (all PostScript) . . . . . . . $380.00 
Synergetics Surplus Catalog . . . . . . . . FREE 
Technical Insider Secrets. . . . . . . . . . . FREE 

POSTSCRIPT SECRETS 
A Book/Disk combination crammed full of free 
fonts, insider resources, utilities, publications, 
workarounds, fontgrabbing, more. For most any 
PostScript printer. Mac or PC format. $29.50 

BOOK-ON-DEMAND PUB KIT 
Ongoing details on Book-on-demand publishing, 
a new method of producing books only when and 
as ordered. Reprints, sources, samples. $39.50 

THE CASE AGAINST PATENTS 
For most individuals, patents are virtually certain 
to result in a net loss of sanity, energy, time, and 
money. This reprint set shows you Den's tested 
and proven real-world alternatives. , 28.50 

BLATANT OPPORTUNIST I 
The reprints from all Dan's Midnight Engineering 
columns. Includes a broad range of real world, 
proven coverage on small scale technical startup 
ventures. Stuff you can use right now. $24.50 

RESOURCE BIN I 
A complete collection of all Dan's Nuts & Volts 
columns to date, including a new index and his 
master names and numbers list. $24.50 

FREE SAMPLES 
Check Den's Guru's Lair at http://www.tinaja.com 
for interactive catalogs and online samples of 
Den's unique products. Searchable reprints and 
reference resouces, too. Tech help, hot links to 
cool sites, consultants. email: don@tinaja.com 

FREE US VOICE HELPLINE VISA/MC 

SYrtERGETICS 
Box 809-ttV 

Thatcher. fiZ 85552 
(520) 428-4073 

Write In 39 on Reader Service Card. 
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Adobe Acrobat lnterOctive Week lntemlc Reglatratlon Svcs Netscape Gold WEBsmlth 
1585 Charleston Rd 100 0 Roosevelt Blvd it508 505 Huntmar Pari< Dr 501 E Middlefield Rd Po Box 55549 

co unters are 
useful or desir­
able. 

Mountain View CA 94039 Garden City, NY 11530 Hernon VA 22070 Mountain View CA 94043 Seattle WA 98155 Especially 
when they stick 
and give you 
obnoxious error 
messages. Or 
if they spill 
Java all over 
your screen. 

(800) 833-6687 (~16) 229-37oo (703) 742-4m (415) s2a-sm (206) 782-7733 

Boardwatch Internet Life 
8500 W Bowles Ave41210 One Pari< Avenue 
Littleton CO 80123 ' New York NY 11016 
(303) 973-6038 (212) 503-3500 

CorioUa Booka 
7339 E. Acoma Drive 17 
Scottsdale AZ 85260 
(520) 483.{)192 

Glle Relearch 
835 Penobscot Blvd 
Detroit M148226 
(313) 961-2242 

ferent sites. 

Internet World 
20 Ketchum Street 
Westport CT 06880 
(203) 341·2872 

Internet Yellow Pages 
2600 Tenth Street 
Belkelev CA 94710 
(800) 227-0900 

Finally, get into an editor and 
view the actual HTML text. Then 
eliminate anything obviously propri· 
etary. As a final test, do make cer­
tain your final appearance of the site 
does not look even remotely like the 
original. 

There are also lots of web 
designer programs out there that 
include ready-to-use templates. 
Buttons, doodads, rules, and Java 
applets can be found on hundreds 
of web sites. 

Speed, Not Glitz 

A few site webmasters appreci­
ate how infuriating it is to mope 
around waiting for a humongous 
and totally useless image to down­
load. A bored or impatient visitor is a 
gone one. 

If you must use images, com­
press them with Acrobat or JPEG. 
Never use GIF! Keep the images 
small. 

I invite you to compare the 
access speed of my www.tinaja.com 
against anything else on the web. 
To run at this speed, I first use few 
and small graphics on the HTML 
side. 

On the Acrobat side, I use 
Adobe's new Amber 3.0, which 
offers dense compression, web­
friendly file order re-arrangement, 
and (eventually when the ISP gets 
around to it) faster page file block 
downloads. 

Measuring Visits 

How can you tell how many 
people are visiting your site? 

You may have heard the term 
"hit." The hit is an obscenely bloated 
and a totally misleading measurEf'for 
the popularity of a web location. 

You see, a person does not 
really "visit" a web site. They instead 
ask for small packet bits and pieces. 

In random order. 
For instance, a visit to a home 

page may return the page itself in a 
single packet, an image or two in 
additional packets, and possibly a 
few artistic rules, buttons, or select­
ed gimcracks. Dozens to hundreds 
of site "hits" may be involved in one 
access. 
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LOS/WEB Trac 
571 Central Avenue 
Murray Hill NJ 07974 
(800) ASK-LDSI 

Nuts & Volts 
430 Prtncefand Court 
Corona, CA 91719 
(909) 371 -8497 . 

The Net Synergetlca 
1350 Old Bayshore it210 Box 809 
Burlingame CA 94010 Thatcher AZ 85552 
(415) 696-1688 (520) 428·4073 

WEB Week 
20 Ketchum Street 
Westport CT 06880 
(708) 564-1385 

Wired 
544 2nd St 3rd A 
San Francisco CA 94107 
(415) 904.{)664 

NetGulde 
800 Community Drive 
Manhasset NY 11030 
(516} 562-5000 

WEB Technlquea Yahoo Corp Besides, 
an odometer 
reading less 
than 50,000 or 

800 HarrisOn Street 635 Vaqueros Avenue 
San Francisco CA 94107 Sunnyvale CA 94086 
(303) 661-1885 (408) 328-3300 

On top of that , some visitors 
arrive by mistake, take one look and 
leave. Yet others are those spiders 
and the tireless net crawlers from 
the index services. Some visitors 
may promptly return in a few min­
utes for one reason or another. Is 
this one hit or two? What if they 
return in an hour? In a day? In a 
week? 

Instead of the "hits," you should 
be worried about how many impor­
tant and key files of yours are get­
ting fully downloaded. Say your cat­
alog or a hot and unique new 
reprint. 

There is one standard way to 
sort all of this out: Your ISP has two 
files related to your site called the 
log file and the error file. You should 
make arrangements with your ISP to 
gain routine access to these files. 

Your log file line entry describes 
every access by who made it when. 
Repeated entries tell you how long 
the visitor stayed, which pages they 
accessed, and how they left. The 
error file is particularly useful to spot 
any internal links you have that are 
not working. Or to spotlight ISP traf­
fic problems. Sadly, the error file 
can not spot a bad extemallink. 

Once transferred to your host, 
these are plain old text files in a 
standard format. You can snoop 
ar9und with any old word processor 
or editor. Or enter them into any 
spreadsheet or data base program. 

What if you really want to know 
how many left-handed Brazilian cat 
fanciers visited your site at 2 am on 
Tuesdays? My own preference here 
is to stash the log file on my 
PostScript printer's hard disk. And 
then use PostScript as a supe r 
power general-purpose computer 
language to extract and presen t 
useful results. But you'll find lots of 
web tracking software out there. The 
free Webtrac site analysis software 
from www.lds.com is an older, but 
more or less typical code. 

A pair of quick-and-dirty rules of 
thumb: To approximate your actual 
number of useful visitors, divide 
your hits by 60. Or log characters by 
4500. 

There are also "odometer'' visi­
tor number services. But I feel that 
this is odometer as in odious. I'm 
not all that convinced that these web 

so will loudly proclaim that "this site 
sucks. " Which strongly suggests 
adding 52,761 to your web count 
before you display it. 

Promoting Your Site 

So, once you get your web site 
up and running, how do you get 
anyone worthwhile to visit it? 

First off , it is probably not a 
good idea to promote your site too 
early. What you think you are going 
to have and what you really are 
offering are usually wildly different. 

It is a good idea to have your 
site up for at least six weeks before 
you aggressively promote it. Before 
any promotion, it is also a good idea 
to already have so much content on 
your site that it can't be covered in 
one visit. 

Second, you might not want just 
anyone visiting your site. Instead, 
you will probably want to focus all 
your promotion efforts upon those 
who are likely to share your views. 
Or those who may buy something 
from you. 

Traffic for traffic's sake makes 
no sense whatsoever. 

At any rate, your first promotion 
effort should be to link to the index 
services. Start with yahoo.com and 
use their add uri service. Then use 
Yahoo's links to reach the other 
indexes. 

Better yet, you might check out 
www.2com.com/-upfront/launch/ 
This free service can link you up to 
the top 20 or so index services. , 

Next, go to a really great 
site that wins lots of awards 
and boasts of it. The Science 
Hobbyist site you'll find at 
www,eskimo.com/-billb/ should 
work out just fine. Then mine their 
hot list of award issuing sites. 

It is also a good idea to register 
your name and E-Mail address with 
such services as www. who where. 
com- Along with your site domain. 
And, of course, be sure to have a 
hot site link inside your E-Mail sig­
nature file. 

But your most important and 
most useful traffic builder is the 
exchange link. You first provide a 
hot link to somewhere and then ask 
them to give you one back. 

Threads in the web. 

You ' ll have the best luck by 
cross linking sites that are the same 
size as yours or somewhat smaller. 
Always provide their link on your site 
first. 

The chances are that if you 
have a personal interest in a site, 
others will too. It is better to focus 
on stuff you can genuinely use. 

And don't just provide a link. Tell 
your users what this link is and why 
you like it. Avoid using any text-only 
links. Instead, provide a button or 
some larger graphic to make for 
easier mousing around. 

By the way, if someone provides 
you with a free link, netiquette 
leaves you with two and only two 
options: Quickly give them a hassle 
free link in return or else send them 
an annual check for $30,000.00. 

Don't forget non-web resources 
in promoting your site. All the print­
ed web magazines are always look­
ing for new sites to review. So sug­
gest yours. Several times. Any time 
you see a list of web sites any­
where, figure out how to contact the 
listee. 

Of course, you should promi­
nently mention your site in any print­
ed ads you may be running. And 
don't forget the power of the adveto­
rial. Especially when it's combined 
with some subtle mention to visit my 
own web site found at http://www. 
tinaja.com 

Unpromoting Your Site 

What if you receive too much 
site traffic? So much sheer volume 
that it is overloading your ISP? Or 
causing dropouts, delays, and other 
problems to those you really want 
visiting? 

First, make sure your home 
page keywords are tightly focused. 
If you put sex, drugs, or rock and roll 
in your keywords, you'll be generat­
ing a lot of worthless traffic. As will 
getting yourself on a porno filter 
blacklist. · 

For every porno "bandstop" fil­
ter, you can also find a porno "band­
pass" filter elsewhere on the net. 
These essential services clearly 
complement each other. 

For every dry spot, there's a wet 
spot. Yin and yang. 

Your ISP can install software fil­
ters for you that restrict unneeded 
traffic. These are sometimes called 
JavaScript applets. Or else use a 
CGI, short for Common Gateway 
Interface. 

If, as I do, you are unable to 
offer any foreign sales or service, 
there's no point at all in welcoming 
any non-US country codes. If you 
are not busily ripping off the govern­
ment, then a block of .gov domains 
might end up a good idea. To avoid 
non-buying students, block .edu. 

Those indexing web crawlers 
can have a stick run through their 
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treads by proper use of a robots.txt 
file. 

Certain traffic problems can be 
ISP caused. This can be the case if 
a lot of send timed out or read timed 
out errors appear in your log file. 
The solutions here are to complain 
loudly. Or to pick a better ISP. 

Your E-Mail traffic can be very 
much reduced by ignoring most of it. 
And, above all, not unleashing a pen 
pal by repeated responses. I use 
this criteria as an E-Mail filter: Is 
there a 10 percent probability of a 
10 cent net positive cash flow as a 
result of my answering? 

The surest methods to dramati­
cally reduce your visitors is to 
require use of passwords or charge 
an access fee. Which brings us 
around to ... 

Showing A Profit 

Very few web sites generate a 
net positive cash flow. But it is pos­
sible. If you are in it for the long 
term. If you give lots away to sell a 
little. If you use pull advetorials 
rather than push advertising. If you 
are seeking more indirect results 
(referral, awareness, contact) than 
any immediate hard cash sales. If 
you have totally unique products 
offered at a fair price. 

And, above all, if and only if you 
have great heaping bunches of use­
ful and unique site content. 

There are four main ways to 
fund a site: by use of sponsors, 
advertisers, cash-and-carry, or sub­
scription. 

A sponsor pays you for a portion 
of your site to offer their catalogs or 
to save webmastering hassles. Or 
else because they believe in what 
you are doing. Or have some vested 
interest in your content. 

Ferinstance, on a community 
site, you would provide all the 
upcoming events and the local 
school lunch menus (including the 
knockwurst ala king and the butter­
scotch pudding au jus) for free, but 
charge the businesses $12.00 per 
month and churches $5.00 per 
month for their listings and content. 

An advertiser simply pays you 
for a billboard on your site. The fees 
range from $5.00 to $40,000.00, 
depending on your site popularity. 
Or sometimes paid on a per-visit 
basis. There are also net co-op 
advertising exchanges. 

With cash-and-carry, a user 
pays so much per download or per 
hour so he can access your premi­
um material. A patent file, technical 
reprints, o·r a map repository are 
examples. 

With a subscription, the user 
pays a flat fee for unlimited site 
access over a given time period. I 
personally feel a single time long 
term charge makes more sense 
than by the month. 

Your users will not view this as 
an ongoing obligation. And the pay­
ment hassles are few and far 
between. $25.00 for six month's 
access sounds about right to me. 
You must, of course, have both a 
"free" and a "fee" area. 

Reliable and secure electronic 
petty cash isn't quite here yet. But 
you can certainly expect it within a 
year. For now, visa-over-voice­
phone or use of fax still seems the 
best route. 

Subscription or cash-and-carry, 
you will have to provide lots of no­
charge stuff, including free trials. 
Make it completely obvious exactly 
what all of the charged stuff is all 
about. Through annotated descrip­
tions or abstracts. 

All of the above combos can be 
used. As might cooperative zero 
cash exchange promotions between 
sites. While zero net cash, these 
can very much boost your relevant 
traffic. 

This Month's Contest 

I've once again summarized 
some web resources for you in this 
month's sidebar. Many of these ser­
vices and links mentioned can also 
be reached at my www.tinaja.com 
Last month's column appears as file 
RESBN55.PDF on the Resource Bin 
library shelf. 

As our contest this month, just 
tell me a webmastering trick or tech­
nique I am not yet aware of. Or else 
tell me about your web experiences. 

There will be a largish pile of my 
new Incredible Secret Money 
Machine II books going to the dozen 
or so better entries, plus an all­
expense-paid (FOB Thatcher, AZ) 
tinaja questfor 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 .Acrocomputer pioneer and guru 
lVI Don 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 
sei'Vices. Don also has two free cat­
alogs full of his resource secrets 
waiting for you. Your best calling 
times are 8-5 on weekdays, 
Mountain Standard Time. 

Don is in the process of setting 
up his Guru's Lair at http://www.tina 
ja.com 

Full reprints and preprints of all 
Dan'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 dontltinaja.com 

ELECTRONIC TEST EQUIPMENT 
BOUGHT a SOLD 
Ailech 360011 , FrequencySyn. .01-2GHz ........... $1,000 HP 85698, Specmn Anyz.High l'er1onnance ........ $1000 
Amlsu ME645A. Microwa\18 Radio Test Set . ......... $1,000 HP 8620C, Sweeper Mainlr.lme ...... ... ...•....•.• $400 
Albite< 1040A. Meter Calibrator, HP 86218, RF Draw, with 863501\, &-12.4GHz, 8620C .•. $400 

AC/DC/IIoltage.Qnent • . . . ...... .. .... . ....... $1,200 HP 86220A, RF PlugCtn, 1G-1300MHz ................ SliOO 
Algosystems AS210, Frequency Calibration System ... $3,500 HP 862228, RF PlugCtn, .01-2.4GHz, Opt.02, 04 ...... $1,200 
AstrosystemsA1202SIR-.01 , Decade Syncro HP86241A, RFJ>IugCtn, 32-6.5GHz .......•... . . .. .. $400 

Resolver Standard . . .. .. ... . .. .... .......... .. $400 HP 86250C, RF f'lu!tin, 8-12.4GHz . . ............... $400 
AusVon 2100, Loran C Tlllll!l ReceiYeo' ....•••..•••.. SliOO HP 86260A, RF PlugCtn, 12.4-11Gtz .......... . .... . $400 
Balco 911A, Frequency Response Analyzer (IRISed) . . . . $400 HP 862908, RF f'luo-in, 2·18GHz wiScales .......... $1,400 
Balanllne 1627A. Scope Calib., wd!Vacc.heads •..•... $1,000 HP 86401!, Signal Gen. , .5-512MHz, Opt.3 .. . _. _ .... $1,200 
Bird 43, Wattmeter, 7 ~ - - - ... - ... . --.- .. ---- . . $400 HP 86400, Signal Gen., .5-1024MHz, Opt.1 , 2 ....... $2,000 
Boonlon 102 C/E, Signal Gen., 1KHz-512MHz - - .. - - ... $1100 HP 8654A, Signal Gen. 10-521Mtz AM1FM . . ......• . . $500 
Boonlon 2SOA, RX Melel, Same as HP ... - - .. - .. - - - .. $350 HP 8656A, Signal Gen .. 1-990MHz AM, FM, HPIB . . •.. $2,000 
Boonlorl 821\0, Modulation Meter, HP 8660A, Synlhesized Signal Gen .• Opt. 5,100 .. .. .... $650 

10t.tiz·.1.2GHz, HPIB .• -- .... --.-----.--.---.- . $650 HP86601A, RF Plug-in, 110MHz ................... $250 
Bruel & Kjaer 1612. Bandpass Ater ------- ..... - .. -- $250 HP 866028, RF PlugCtn, 1300MHz .................. $500 
Bruel & Kjaer 2107. Frequency Analyzer . - - - - - .. - - . - - - $200 HP 8683A, Signal Gen. 2.3-6.5GHz. Opt1 , 2 ......•.. $1,500 
Bruel & Kjaer 2315, l.ewl Recorder . · - · - · - - · · · · - - · - - -S250 HP 8750A, Slorage Normaizer .. . ..... ... ... . .. .... $250 
Cushman CE248, Frequency Selective Voltmeter ---.--- $1100 HP 8821• ........ _Gain D--'- ·- $1"" Cushman . . Opt. ...,....,..... ._ .. ~ ... -----·-----·----· -

DOC 
CH030, Com. Monitor, will 05, HPIB -- $5,000 IFR FMIAM-1000A, Service Moni1or. _ .. _ .. .• .... • .. $2,500 
~. Syncro Resolver Simulator - - . - - - - - - - - - -$400 -- 393 lock"" ~ $300 DR110ecigMIUJ..102 ~ , • ...., ' · :--·~·- ...................... . 

. • • Keillley 169, Digital-- --- ... -.----.-.------ . $80 
1 Milliolm-2 Tenaohms · · · · · · · · · · · · - · · · · · · .. · · · · $400 leeds & Nort11091 ,.._......._Decade 001uf-1uf $150 

Ealan 381<11 . Synllesizl!r, 1·2001J.flz Opt.01 , 03, 183 . $2,500 . . • --- • - . ---
8P 371, Scut:e l..od<ilg ~Colder •. 18GHz . - $1,500 Mart:oni 2955. Radio Comm. Test Set. OCXO ...... .. . $5000 

8P4511P1/P21P3,t.icn.-NseColner,18GHz - · .. $700 =~~~~86Hz ... $2,000 
ESI296."'*>LCR ........ - ..... - .... . --- -- .. · · · . $650 011.,...u- ' ' $1 nnn 
f\lke332B, DCVollageStandaniG-1100VDC ......•.. $300 - • """" ---.--.--.--.------------. --. ---- -
f\lke 33Dl DC Vollage Clmnl Calibrab' $400 Narda 792FF. Allenuab', 2·12.4GHz o-20cll . . .••. _ . • _ $100 
f\lke 3351<. De Vollage St.ooarn. G-11oovoC : : : : : : : : : SliOO Nortl All540/10, Resolver Synchro Brilge - - - - - - •. - - . - SliOO 
f\lke 5200A, ~ /IC Vollage Slandanl HPIB $1,600 NWIS ~ 85, ASCOPE ... . . : .... ...... ..•... .. $100 
~~- 5408 ~-·li~~ .,.~~ _,.. Paname1rics Epoch 2002, Ullrasonic Flaw Del . - . - - - . -$1/D) 
........., • .,_,_ ••~ .,...._u · · · ····· ····· ._... Phillips3211 , Scope, 15Wiz201. · · · · ···· ·· · · ··· ... $200 
f\lke 7501\, Aelerence Divider - - - . - .. . - . - - - - - - .. - .• SliOO Phillips PM3260, Scope Dual Trace Oelaylld Sweep - - - - . $250 
f\lkell011lM. ~- ... -. -.- --- ---.--.- .... $70 Phillips PM3267 Scope 10CMiz. Dualli $400 
- 8500A.Digilal-65 Digils. DC Only ••••. $250 Polarad 1105 E.l. Sig. Gen., 102QA --~i_4GHr_" : : : : $300 
f\lke 8502A. Digital-. /IC, DC, Olms ........ $300 . 
f\lke 8505A. Digital-. /IC, DC. 01ms ........ $400 Polarad 1207, Signal Scut:e 3.8-8.2GHz ..•....•.•... $200 
f\lke 8506A, Thennal RMS Mu11ime1er HPIB ...... . . . $1,200 Polarad SI'Ni, Generator 20Hz 20KHz - - - - - - -- •. . - .. $450 
F\lke 8921Ml3, True RMS Vo1meter _ .... _ ....... _ • . $600 PPM R5, Resistor Standanl, 1-1 11.11K. .1 Olvn Res •..• $150 
f\lke 90101\, Micro-System TroobleshooEr Opt.001 ..... $450 Racal Dana 1515, Delay Nse GeneGdor . .•.•.•••.... $500 
Fluke 1\55, Thermal eor-& Set, 7 Pieces, Callies . _ . $1,800 Racal Dana 1992, UIWelsal Cotner, High Slab. HPIB ... $1100 
Genelal Radio 1422-CB, Slandanl Cap. ____ . __ . ____ .. S300 Raca1 Dana 9035111A, ~ Coooler, 
Genelal Radio 14820, S1arMW11 lnductlr, 2 Henry ...... $100 Opt. 01/0iil55, Unused · . .. - - - - .. .. - . - - . - . - - - - - .. $300 
Gene1a1 Radio 1538A, s.-obobtic, SWbe Scope ... _ ... . $300 Racal Dana 9082P, Signal Gen. 1.5-520MHz AM, FM - •• $1/D) 
Gene1a1 Radio 153&-P4, High 1n1Bnsi1y Flash Capacitor .. $100 Racal Dana 9303, True RMS RF lew~- .......... $650 
Gene1a1 Radio 1650A, Impedance Bridge . .. . ......... $200 Racal Dana 9515, UrWetsal Cooner, HPIB, Opt. 41 ..... $200 
Gigalronics60016-12, ~Sourt:e .. ...•..... $1,500 SencorelF30, SuperQiclceiT....-Tester ......... $200 
GooAd 4500, Digital S1orage Scope, 35MHz ••. .. ••••.• $450 TB.E.208, C, L Meter, 11F-10uF, 1nli-11Ji .. .... .... .. $300 
GuHne 9152JP4, Standanl Cel, Dolille Oven . . •••.. . $300 Tek 11302, Scope, 500MHz w/(2) 11A71 l'klg-ins ..... $2,000 
Hameg HM 208, Digital S1orage Scope, Uru9ed .....• .. $600 Tek 1401fJ24, Speclroo1 ~ •. 1-SO<Miz . .. ...•.. $1100 
HP 105A. Quartz Frequency Slandanl ___ . _ .. _ . . _. _ .• $600 Tek 1502AI4, TOR Cable Tester, wilh Olart Recorder ... $1,4115 
HP 1124A, 100MHz kfi¥8 DMder Probe, IAlused ••.••• $100 Tek 1503, TOR Cable Tesler G-50,000 Ft ..........•. $1,295 
HP 117108. Down eo.-ter, F1equency Slandanl ...... $200 Tek 178, 1ilear IC Test FIXI!n, For 5T7 . ••...• . ..... . $300 
HP 11971K. WlMigllidaMiler, 18-26MHz .....••...... $1100 Tek2213A,Scope, 60MHz DuaiTtaee ............... $450 
HP 1200A,Scope,Dua1Trace .1mY-20V .... . ......... $100 Tek2215, Scope, 60MHzDuaiTrace ....•. . . . ...... . $450 
HP 14151\, Tme OomaOl ~ f'klg-in, 141T . .. $200 Tek 284, Pulse Generator •.•••.•.•..•.•••...••••.. $350 
HP 141T, SpecWum ~ Mainhme .. . ..... .. .... $500 Tek 464, Scope/11XMiz Dual Trace, Slorage .••••••... $500 
HP 17078, Scope, 75Wiz0ual Trace .. .. .....•.. . ... $250 Tek 465M, Scope. 100NHz. Dual Trace. Oelaylld Sw .••.. $400 
HP 17:!6A, Scope, 275MHz Tme lnErval ............• $500 Tek -466, Scope, 100MHz Dual Trace, Slorage ...•. . .... S1i00 
HP 17411\, Scope. Slorage. 100MHz .. . ....•........ $450 Tek -466/DM44, Scope, 100NHz. SDaga,DMM ......•. $650 
II' 1815A/1816A, 'TDR/Saqller, IJC.4GHz . .......... $400 Tek 475, Scope, 200MHz, Dual Trace ..... . ...•. . .... $600 
HP 33001\, Fooction Gen. will 3302A Phase lock .. .... $150 Tek 485, Scope, 35IMiz Dual Trace ... ... ........ .. $1100 
HP 3320A. F1equency Synllesiz8r - - - - . . . - -- - - . ... - - $250 Tek 624, XY Monior .... . .......... . ............. $200 
HP 33208, F1equency Synlhesizer - .. - ... . - -. -- - --- . $350 Tek 7104, Scope ... (2) 71\29, 7810,7815 ....•..•.... $4000 
HP 3325A, Synllesized Function Generalor - - - - . - - - - $1,1100 Tek 7403N, Scope Mailframe, Rack Moult ............ $200 
HI' 3400A. RMS ~ 1mY-300V. 111iz·10t.IHz .. -. - $150 Tek 7885, 400MHz ~ Tme Base •••..•.••••••• $150 
HP 3455A. High Acclncy Volmeter 6.5 Digit - - - - . - - - - - $300 Tek 7CTIN, Cun1e Tracer Plug-In ..•..•.•.••.••••.••• $350 
HP 3570A. Nelwor1t Analyzer - · - · · · · · - · - - : - - - - · - · · · $350 Tek 7L 1817603, Specmn Anyz. 1.S.11Gtz 
HP 3575A, Phase GMt Meter, Opt. 01, Dual Displays .... $600 Dig. S1orage ••• _ ••• _ ..•• __ .•...••• . ___ . ___ • _ $3,000 
HP3580A,SpecWumAnyz., 5Hz-50KHz, 1Hz Res - . -- .. $1100 Tek7S12, ~ .... ... ................... $400 
HP 3580A. SpecWum Anyz.. LED Readcxt · - - - - - . - · · . S1 ,500 Tek AM501 , Operational ~ Plug-ln ••••••••••...••• $150 
HP 3581C, Selective l.ewl Meier ... - .. - - - - - . - - - . - .. $600 Tek AM503, C1mn1 Probe~ .. . . ... ...... . ... . .. $400 
HP 3586C, Selective Lew! Meter, 5001vn - ·-- · --- · · · $1/D) Tek 0C503,1.1niversa1CooolerTmerTM500 ... ...... .. $150 
HP 394A. Allenuab', 1·2GHz, 200 walls · - - - · - · - - - - - · $125 Tek DC504, Cooolertrrner lM500 ..... ...... . ..•... $100 
HP 4270A. Aulornalic Capacilance Bridge • - - - - • - • • - .. SliOO Tek OC508A. Coooler, 1.3GHz Opt. 01 ........ . . ..... $500 
HP 432A/478A, ~ Mlr., Cable, Moult. Tek DM502, MtJ1ime1er TM500 Modular System ••••••.• $100 

10MHli10GHz----- · -. ·: · · ·:-- · ·- · ·-- ·- · · · · · · · · $300 Tek FG504. Function Generator, .001Hz-4(Nlz ........ $400 
HP 4328, "'-Meier, Oigilalllisplay ............... $250 li~ un~1 XY ''--"- Scope ....,.. HP4800A,IIeclor Meier SliOO .,._...,., • _,_ ...... ....... .. . .. ... ....., 

HP 
"""" • .,.,_ .. ~ --- . --- ... - .... -- $100 Tek 1'6020, Cooenl Probe,~. Kil --- .. . . - ... - .. - . . $2SO _,..., ._,_u Analyzer • • • • • · • · · · • · · • • .. • · • · li"" 1'6045 <=" • ....,_ "-'- $100 HP 532liA, lJIWersal Couna 50IMiz, HP1B $350 .,. • r~ • ........... nuuv . .................... . 

HP 5334A, 100MHz tnversai Qu1ler: HPIB ........ Sl,200 Tek 1'6046, Dillerential Probe Kil . - - ...... . ... - ..... $250 
HP 5340A, F1equency Cooner 1m ...... - .. $1 JD) Tek P6202A, F£T Probe Kil. 500MHz. Unused •.•••••.. $400 

HP 53411\, Coooler, 111iz-4.sGHz LEOs.& HPtil '_'_'_'_'_' .. $700 Tek 1'6430. T~. Probe ·- · -- · · · · · · · · .. - · · · · · $100 
HP 5342A Microwave Fieq Cotner 186Hz Tek 1'6452. Data Accpsition Probe ....• . .......... . _ . $50 

Opt.o1 'o11 · ' e<>nnn Tek 1'6464, ~Generator Probe. New In Box .. . ..... $50 
• . . ......... - ........... - . . ..•.... - Tekl'6465, PattemGeneralorProbe.NewinBox ........ $50 

HP 5345A. lJIWersal Coooler ·- ·- · ·- · · · · · · · · · · · · · ·. $450 li"" PS501 ·1 ~Supplyo--• .,.~ $1~ HP 54200A, Digila1 Slorage Scope .,. , rvwa CN•, •........, . . . . . . . . . . . . ..., 

Dual Trace, 200IMGIS •. ... -- _'_.- --.- . . . -- ... -. $1/D) lili~ PS503A.S3 <>~HeadTraclling IWa' Supply, TM500 ••••••. $200$100 
II' 5oi201D. Oogitizing Scope, 300MHz . - - .. - - - - .. - . $1,600 "" • _,_.,. - - - .. -. - - - - - ...... - . - - - - - . 
HP 6177C. DC C1mn1 Source o-sov, 0-500mA ..•••••. $300 Tek S5, Samping Head · - - - · · · · - - - - · - · - - · · • - - - - - -$100 
HP 70158 XY Recorder $200 Tek S51, Tngger Comldown Head ......•........... $400 

HP745A,AcCallnlor .i~V.iiov "1iiiz~jjcim' :::::: $350 TekSC501 , Scope• 5Wiz -- · --- · - ·.----.--------- . $200 
HP 1790, Dm:tiona1 Coupler, 1.7-12.4GHz _ •.. __ . • ___ $200 Tek SG502, ~. Gen.5Hz-50KHzlM500Sys. ......... $200 
HP 11018A, Serial Da1a Generator . ... .. . . ........... $300 Tek SG503, Sig. Gen.250KHz·25CMiz- ------ - - · ·-- -- SliOO 
HP 8165A, f'll9anmallle Signal Sourt:e, Tek T202. Scope. LCD Hanclleld ... . •. - - • - - - - . •• .. • $500 

.0001-50MHz ... • •.. . ......... .. ......•..... $1,1100 TekTG501 , TmeMarl<Generalor ................... $400 
HP 84108. Networl<Analyzer • __ . _. __ . _ •••••••.•.• _ $200 Tek TM503. Mainframe 3 Slot. lM500 ---- .. --.- ..... . $100 
HP 84121\, Phase Magnib1e Display ............•• . . $200 Tek TR501 , Tracking Generator. 126Hz lor 7L 12 ... .. .. $1100 
HP 8443A, Tracking Gen., 100K·110MHz LED Display ... $400 Tek TR503, Traclling Gen. 1-1801Miz lor492.4. 6 .... $1/D) 
HP 8444Ml59, Tracking Generator . __ . __ ... _. _ . . __ $1,200 'h-Oala 5110, Seniconcb:lorTes1er,IMU Cirail ...... $250 
HP 84458, SpecWum MfZ,, AuDna1ic Pre-Selector .•.•. $400 wavetek 1002, Sweep'Sig. Gen. 0-50CioiHz 
HP8552B,SpecWumAnyz.,IF&riln ..........•.... $400 withMar11ets •. - ...•••.• ---- ..•. . . . . -- -· -- .. .. $350 
HP 853A, SpecWum Anyz.llisplay Sec1ion _ . _ • _ •. . •. _ $2,000 wavetek 114. s-piT rigger VCG .................. $100 
HP 855:E, SpecWumAnyz., RF PlugCtn, 1KC.111Mlz ... $200 wavetek 144, HF SweepGen. .0005Hz/10MHz .... .. ... $200 
HP 85531!185528, Spect.Anvz_ 141T Sys1em. - 145, 20MHz Ns&'Funclion Generator ••.••••. $300 

1KC.111Mlz ........•...................... $1,000 Waw!lek154, Poogo,_Waw!bmGen. 
HP 8554118552B, Spect.Anvz_ 141T Sys1em. .001Hz·10MHz .... : ....... . .. . .. . ...... .. .... $350 

100KHz-126Hz -.- •. ---.-----.---.------ ... -$1,400 - 2002A, Signal Gen. Sweeper, 1·2!51XUiz ---- $1,600 
HP8555A1855:!B, Spect.Anvz_, 141TSystem. Waw!lek 452, filer, Dual Hill..o, 1Hz· 10KHz •.•... •.... $450 

.oHBGHz _ • . _. _______ _____ .....•... . .. _ ... $1.&00 Wavelek7530A. m 5pec:mn Analyzer o-100KHz __ . _ S1JD) 
HP 8556A, l'tug-tn, SpecWum Analyzer, 20Hz·300KHz ... $400 Wavelek 8501 , 1'eak PIMer Meter. 31Ulz-18.5GHz . .•. $2000 
HP 8557A/1110TR, Speclnln Analyzer, .01·351Miz .. . . $1,000 Waw!lek 859, Progoanmallle Wawllorm Gen. ...•..... $1/D) 
HP 8558B/1110TR, SpeclnlnAnalyzer • • 1·150<Miz .... $2,000 WaYelek 907. 7-116Hz Signal Generator ............. $650 
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OSCILLOSCOPES & ACCESSORIES 

T0100MHz 
TEK 2336YA 100 MHz Dual Chamel Oscilloscope ............................ $1,000.00 
TEK 7A18 75 MHz Dual Trace Amplifier ................................................ $100.00 
TEK 7A22 1 MHz High CMRR Differential Amplifier ... .. ... ..... ................. $300.00 
TEK 7853A 100 MHz DuaiTime Base ............................. .. .................... $175.00 
TEK SC502 15 MHz DuaiTrace Oscilloscope, TM500 series ... .. ............ $375.00 

ABOVE 100 MHz 
TEK 475 200 MHz OuaiTrace Oscilloscope ...................... ... ........... ....... $850.00 
TEK 485 350 MHz Dual Channel Osciloscope .................................. $1,100.00 
TEK 7104 1 GHz Oscilloscope, .......................................................... $5,000.00 

with7A29, 7A29-04, 7B10, 7B15 
TEK 7854 400 MHzWavefonn Processing Oscilloscope frame ......... $1,250.00 
TEK 7904 500 MHz 4-slot frame ... .............. ......................................... $500.00 
TEK 7904. 500 MHzSystem, with 7A24, 7A26, 7B92A ............ .......... $1,000.00 
TEK7904 . 500MHzSystem, with 7A24, 7A26, 7880, 7B85 ........ ..... $1,000.00 
TEK 7904A 500 MHz Oscillosoope Frame ...... ........... .................... ... ... .. $750.00 
TEK 7A13105 MHz Difterential Comparator .......................................... $300.00 
TEK 7A 16A 225 MHz Single Trace Amplifier ........................ .................. $125.00 
TEK 7A19 600 MHz Single Trace Amplifier .. .................. .. ...................... $175.00 
TEK 7A19-opt.4 600 MHz Single Trace ........ .... ...................................... $200.00 

Amplifier, variable delay line 
TEK 7A24 400 MHz Dual Trace Amplifoer .................. ......... ..... ... ............ $350.00 
TEK 7A26 200 MHz Dual Trace Amplifier ........... ....... ................. ............ $175.00 
TEK 7A291 GHz Single Trace Amplifier ................................................ $550.00 
TEK 7A29-opt.041 GHz Single Trace ................................. .......... ...... ... $650.00 

Amplifier, variable delay line 
TEK 7B15 1 GHz Delaying Time Base ............... ... ........ .. ....................... $450.00 
TEK 7880400 MHz Delayed Time Base ...... ... .. ..................................... $175.00 
TEK 7885 400 MHz Detta Delaying Time Base ........ ........... .................. $200.00 

STORAGE 
TEK 7834 400 MHz Storage Oscilloscope, ........ ........................... ..... $1,250.00 

wfTA24,7A26,7B80,7B85 · 
TEK SC503 10 MHz Dual Trace Storage ...........•......•........... .................. $700.00 

Oscilloscope, TM500 series 

SAMPUNG 
TEK 7S11 Samping Unit ....................................................................... $300.00 
TEK 7T11 Sampling Sweep Un~ ................. ........................................... $750.00 
TEKR790317S11m11/S-412GHz .. ........................... ..................... $1,750.00 

Sampling Osc:ilosoope System 
TEK S-4 14 GHz Sa,...,.ing Head ................. •. ....................................... . $300.00 

PROBES 
TEK 1101 Al;cesscty Power Supply, lor FET probes .............................. $250.00 
TEK P6046100 MHz Ditlerential Probe ............... ......................... ......... $750.00 
TEK P6101A 34 MHz 1X M<xbtar Probe, 2m length •New .................... $25.00 
TEK P6108A 100 MHz 10X Mod~ar Probe, 2m length ·New ................ $50.00 
TEK P6201 900 MHz 1X/10X/1 OOX FET Probe ..... ................................. $500.00 
TEK P6202A 500 MHz 10X FET Probe ................................... .............. $300.00 
TEK P6203 10X 1 GHz Active Probe, lor 11000 series ......... ................. $450.00 

TEK P6701-opl01 OlE eon-tar, ·····································-················· $675.00 
45G-1050nm/0-1 mW: OC-700MHz, FCconn. 

CAUBRAnON 
TEK 067 .058Nl1 Signal Standardizer ........................ ... .... .................... $300.00 

Caibration Plug-WI, 7000 series 
TEK CG5001.01/TM5006 Programmable ................................... $7,000.00 

Osciloscope calibrator, with power module 
TEK CG551APITM506A Osciloscope Calibrator, .... .... ..................... $3,500.00 

with pulse head & power module 

WAVEFORM GENERATORS 

FUNCnON 
HP 3310A 5 MHz Function Generator ............ .............. .. ........................ $325.00 
HP 3310B 5 MHz Function Generator • .............. ..................................... $425.00 

monocyde & var.phase trigger 
HP3312A 13 MHzFunction Generator. sweep, AM, FM ........................ $850.00 
HP 8015A 50 MHz Dual Output Pulse Generator ........ ..... ..... ................. $650.00 
TEK 00501 Digital Delay & Burst Gen., for function & pulse gen's ........ $375.00 
TEK FG50211 MHz Function Generator, TM500 series ..................... ... $325.00 
TEK FG503 3 MHz Function Generator, TM500 series ...... ... ......... ..... ... $275.00 
TEK FG504 40 MHz Function Generator, TM500series ....... .... ............. $875.00 
TEK RG501 Ramp Generator, TM500 series ........ ................................. $225.00 
WAVETEK 1884 WizSWeep/FunctionGeneralor, 20Vp-p ................... $275.00 
WAVETEK 23 12 MHz S~ Function Generator .................... $1,100.00 

PULSE 
HP 2148 10 MHz PWse Generator, ................................ .... ... ............. $1,650.00 

50VI50 Otwns, aJ1o d\Ay cycle 
HP 80058 20 MHz ~ Ou1put Pulse Generator ....•... .............. ............. $450.00 
HP8012B 50 MHzPW;e Generator, vwiableTr ..................................... $60p.OO 
HP 80138 50 MHz Dual ClWpul .......................•................................... .. $600.00 

Pulse Generator, 3.5 nS filoedTr 
HP 8015Ml02 50 MHz Dual Output ........... .................................. ......... $750.00 

PWse Generator, burst mode option 
HP 8080N81A/82N83A 300 MHzV\Ionl Generator ................................ $600.00 
HP8080MI1A/92AI93A 1 GHzSW!gle 

Chlnlel Pulse Generalllr .............. ....... ················· ........................ ... $950.00 
HPII080A/91A/93A 1 GHzCiockGeneralcr ............... .............. .......... ... $600.00 
HP8082A250WizDuatOu~PulseGenerator ...... ....................... $1,400.00 
PHIUPS PM5785B 125 Wiz Dual ........................... .............................. $875.00 

Output PWse Gen., burst mode, 1 nSTr 
TEK PG501 50 MHz Pulse Generalor, TM500 series ................... .......... $250.00 
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TEK PG502 250 MHz Pulse Generator, Tr<1 nS, TM500 series .............. $700.00 
WAVETEK 801 50 MHz Pulse Generator ... .............. . ....................... $450.00 

PROGRAMMABLE 
HP 3314A Multi-Waveform Generator • ........ .•................................... $3,500.00 

0.001 Hz-19.99 MHZ, HPIB 
HP 3325A.002 Synth./Funclion Gen., ... ... .............................. ....... $2,400.00 

1 uHz-21 MHz. 40Vout 1 uHz-1 MHz 
HP 8160A 50 MHz Programmable Pulse Generator, HPIB .. . ........... $2,500.00 
HP 8165A.002,003 Prog. Signal Source, .... . .............. ... ... ......... $2,000.00 

1 mHz-50 MHz, log sweep, rear out 
TEK AWG5102 Arb. Waveform Gen., . •.. ...•. .. . ... . . . . .. .. . .. ..... $1,400.00 

20 MS/s,12 bits,50ppm synthesis <1 MHz 
TEKAWG5105ArtlitraryWaveformGenerator,50 MS/s, 12 bots ...... $1,700.00 
TEK AWG5105-opt02 Artliltary ...... ....... ... . ... .... .... ...... .............. $2,200.00 

Waveform Generator, dual chamel option 
TEKFG5010Programmable20MHz ................ ••............ .. .......... $1 ,200.00 

Function Generator. TMSOOO series 
TEK PFG5505 Programmable 12 MHz ..........•...................................... $900.00 

Pulse/Function Generatlr 
WAVETEK 288 20 MHz Synthesized •.............................................. $1 ,500.00 

Function Generator, GPIB 

VOLTAGE & CURRENT 
VOLTJIIETERS 
HP 3456A6-1/2 Dig~ Voltmeter .......... .................... ............. ... ............... $850.00 
KEITHLEY 181 6-1/2 digit Nanovoltmeter, 10 nV serlSitivity, GPIB ..... $1,500.00 
SOLARTRON 7081 8-112 digH\Ioltmeter ............... ............................. $3,900.00 
SOLARTRON 7150 5-112 digH Multimeter, GPIB ................................... $450.00 

CAUBRAnON 
DATA PRECISION 8200-488 DC .................................................... $1,375.00 

Voltage/Current Calibrator, 0.1 OOV/0.100 rnA, GPIB 
FLUKE 332BIAF DC Voltage Cai brator, ............................................... $675.00 

0-1111 V, 0.50 mA, 7 decades 
FLUKE 343A DC Voltage Calibrator, ·····- ...... ... .................. .. ........... $1,375.00 

0.1100V, 7 decades,20ppm ace. 
FLUKE 515A Portable Cafibrator, ............. ......................................... $1,500.00 

DC/ACIOhms,line & battery power 
FLUKE 5220ATransconductance Amplifier, DC-5 kHz, 0-20 A .......... $3,750.00 
FLUKE 720A Kelvin-Varley Voltage Divider, 7 decade ........................ $2,250.00 
FLUKE 731B DC R~ Standard ................................................... $400.00 
HP 11049AACThermal Converter. 311, 20 Hz-100 MHz ........ ............... $175.00 
VALHAllA2703AC\IoltStd .• ......................................... ... .... .......... $2,500.00 

0.120V/10 Hz-100kHz;120-1200V/10 Hz-1 kHz 

VOLTAGE SOURCES 
HP 6114A Precision Dual Range .......................................................... $875.00 

~rSupply,20V2A/40V 1 A 
HP 6115A Precision Dual Range ........................................................... $875.00 

~rSu~ 50V0.8A/100V0.4A 

CURRENTMETERS&SOURCES 
DRANETZ656A/(3)TR2019ACurrent ............................................. $5,000.00 

Demand Analyzer, w/(3) current probes 300A max. 
FLUKEY5020 Current Shunt, to 20 A. 0.01 ohm, DC-5 kHz .. ................ $400.00 
HP 6177C DC Current Source, to 5011, 500mA .•... ................................. $600.00 
HP6181C DC CIMTentSource, to 100V, 250mA ................................... $675.00 
HP6186COCCIMTentSo1Xce,lo3001/,100mA .................................... $750.00 
KEITHLEY 414APicoarnmeter, 0.1 nA-10mA ..................................... .. $325.00 
KEITHLEY614Eleclrometer ........ ............................................ ......... $1,000.00 
KEITHLEY 617 Programmable Electrometer ................................... .. $2,750.00 
KEITHLEY 642 Electrometer ..................................................... , ....... $2,900.00 
LEEDS & NORTHRUP 4360 Precision ................................................. $650.00 

Current Shunts, 15-500 Amp 
TEK Cl'-5 -opt.05 High CurrentTransformer ....................................... $500.00 

lor P6021/A6302, to 1000A 
VALHAUA2301 Programmable Single Phase ~r Analyzer ........ $1,250.00 
VALHALLA 2575A AC/DC Active Current ..... .. ................ ............... $1,000.00 

Shunt, 20 mA-100 A. OC-10 kHz 

IMPEDANCE & COMPONENT TEST 
L.C.R. 
BOONTON 62AO 1 MHz Inductance Meter. 2-2000 uH ......................... $550.00 
E.S.I.296V 4-1/2 Digit LCR Bridge, 120Hz& 1kHz .............. ......... ....... $700.00 
HP4261A3-1/2digitLCRMet.er,120Hz/1 kHz .......... ....... ................ $1,000.00 
HP4262A-1014-1/2digiiLCRMeter, ............. ...... ........................... .. $2,200.00 

120Hz/1 kHz/10kHz, HPIB 
HP 4274A-001 5-1/2 digillCR Meter •................................................ $4,250.00 

100Hz-100kHz, Wit DC bias 

STANDARDS 
E.S.I. RS-925 &-Decade Resistor, 0.01 ohm-1 .2 Megohm ................ .. $1,600.00 
E.S.I.SR1010 Resistance Transfer Standards, 1 ohm-100 K/slep .......... $700.00 
E.S.I.SR1050-10M Resistance ..... .................................................... $3,000.00 

Transfer Standard, 10 Megohms/step 
FLUKE 5450A Programmable Resistance Standard, 2 & 4wire ......... $1,750.00 
GR 1403-SERIES Standard Ai"Capacilo<s, 0 .1% accuracy ................... $150.00 
GR 140&-SERIES Standard Mea Capacitors. 0.05% accuracy ............. . $150.00 
GR 1432-N 5-0ecade Resistor, to 11 ,111 otwns, 0.1 otwn res ................ $175.00 
GR 1432-U4-Decade Resistor, 0.11 1.10ohms, .................................... $125.00 

0.01 otwn resototion 
GR 1433-U 4-Decade Resistor, ....................................................... ..... $475.00 

0.111 .0 ohms, 0.01 otwn resolution 
GR 1433-X 6-0ecade Resistor, to 111 ,111.0 otwns, 0.1 ohm res. ........... $550.00 
GR 1434-G 7 -Decade Resistor, 0.1 , 111,111 .0 ohms, 0.1 ohm res. ........ $400.00 
HP 16380AStandardAirCapacitorSet; 1, 10, 100, 1000pF .............. $1,675.00 

Write In 171 on Re•der Service Cerci. 

VALHALLA 2n4A Programmatje ..... ..... ......... .. . .... ........................... $1,675.00 
Resistance Standard, 0-11 Gigaohms, GPIB 

HI & LO RESISTANCE 
GR 1666 DC Resistance Bridge, 1 miao-ohm -100 kiohms ................. $750.00 
HP4329AHigh Resistance Meter, .................. .......... ......................... $1,350.00 

5E5-2E160hms, 10.1000Vtest 
VALHALLA4150-ATC4-1/2digHOhmmeter, ..... .............................. $1,000.00 

20 mimohms-2 kilohms, 4-wire 

CURVE TRACERS 
TEK 576 Curve Tracer, with standard test fixture ... ......................... $2,350.00 
TEK 577D1/177 Storage Curve Tracer, with standard testfixture ....... $2,250.00 
TEK 7CT1 N Curve Tracer, to 0.5W. 7000 series .................................... $400.00 

T.D.R. 
TEK 1503-opt.04 TitTle Domain Reflectometer, ................................. $2,000.00 

0.50,000 feet. chart recorder 
TEK 7S12/S-6/S-52/7854T.D.R, 0.375 feet • ..................................... $2,750.00 

45 pS Tr, w/digital storage display 

POWER SUPPLIES 

SINGLE OUTPUT 
HP 6031A Autoranging Supply, .............•...........•.........•................. ... .. $2,000.00 

to20V /120A/1000Wmax., HPIB 
HP6201B20Vat 1.5ACV/CC Power Supply ...... .. ................................ $200.00 
HP 6206B Dual Range 0-60V 0.5 A/ 0-30V 1 A CV/Cl Supply ............ $250.00 
HP 6207B 160V at 200 mA CV/CC Power Supply ................................. $300.00 
HP 6260B.027 1 OV at 1 OOA CV/CC Power Supply ............... .. ........ ..... ... $675.00 
HP 6261 B-027 20V at 50 A CV/CC ~r Supply ............ .. ................... $675.00 
HP 62636 20V at 10 A CV/CC ftlwer Supply .... .... ................................ $400.00 
HP 6266B 40V at 5 A CV/CC ftlwer Supply ................ .......................... $400.00 
HP 6267B 40V at 10 A CV/CC A:>wer Supply .......... ... ........................... $550.00 
HP 62688-027 40V at 30 A CV/CC ~r Supply .... ............. ................ $850.00 
HP6299A 100Vat750mACV/CC Power Supply ................................. $250.00 
HP 6384A 4.0-5.5V at 8 A CV/CL Power Supply ...... ............................. $175.00 
HP 6434B40Vat 25A CVICC A:>werSupply .................. ..................•... $800.00 
HP 6448B 600V at 1.5 A CV/CC Power Supply ..... ................ ..... ........ ... $850.00 
KEITHLEY240A HV ftlwerSupply, 0.1200V, 0-10 rnA, CV/CL ............. $250.00 
SORENSON OCR 110-45T ..................... ................. ......................... $2,200.00 

110V at 45 A CV/CC Power Supply 
SORENSON OCR 150-68 150Vat6 A CV/CC Power Supply ... .......... $650.00 
SORENSON OCR 300-6B 300V at 6 A CV/CC ................... ................. $950.00 

Power Supply, 120VAC 30 A line 
SORENSON OCR 3Q0.8A 300V at 8 A CV/CC .................................... $950.00 

Power Supply, 208/230VAC line 
SORENSON SRL20.12 20V al12 A CV/CC ............... ....... ..... ............ $550.00 

Power Supply, low noise 
SORENSON SRL60-8 60V at ..... .. ............................................. .......... $950.00 

8 A CV/CC Power Supply, low noise 
TEK PS501-1 Power Supply, .. ....... ......................................................... $175.00 

0.20 V, 2 mV res., 400 rnA, TM500 series 

MULnPLE OUTPUT 
HP 6227B Duai25V at 2 A CV/CC Power Supply, traclting .................... $550.00 
HP 6253A Dual Output 20V 3 A CV/CC Power Supply .......................... $500.00 
HP 6255A Dual Output 40V 1.5 A CVICC Power Supply ........... ....... ..... $500.00 
TEK PS5010 Programmable Triple Power Supply, TM5000 series ......... $800.00 

MISCELLANEOUS 
HP 59501A HPIB Isolated OAC/Power Supply Programmer .................. $175.00 
HP 6824A Bipolar Power Supply/Amplifier. to 50V, 1 A .......... ................ $400.00 
HP 6827 A Bipolar Power Supply/Amplifier, to 1001/, 500 rnA ........ ......... $800.00 
KEPCO BOP 1 00-4M Bipolar Supply I Amplifier, 0-1 OOV, 0-4 A ... ..... $1,000.00 

TIME & FREQUENCY 
UNIVERSAL COUNTERS 
HP 5314A 100 MHz/100nS Universal Counter ...................................... $225.00 
HP5315A.001100MHz/100nS .............................. ............. ....... .......... $650.00 

Universal Counter. TCXO reference 
HP 5315A.001 ,003 100 MHz/100 nS Universal Counter • ....... ............ ... $800.00 

TCXO. 1 GHz C-dlannel 
HP5316A-003100 MHz/100nS Universal Counter, ......................... $1,000.00 

HPIB, 1 GHz C-channel 
HP5316A.003.006100MHz/100nSCounler, .......... .... ......... ..... .... .. $1,100.00 

1 GHz C-ch., olfsel/normalim 
HP 5334A 100 MHz Universal Counter. HPIB ............. .... ... ........ ............ $875.00 
HP 5335A 200 MHz Universal/ Statistical Counler ... ... .... ... .... .. . .... .... $1,500.00 
HPE1420A-010,030VXIcard200MHz/2 nS .................... ................... $900.00 

Univ. Counter,TCXO& 2.5 GHz C-ell 
PHILIPS PM6654/056 120 MHz/2 nS .........•.......................... .......... ..... $850.00 

Progn11oootable Hql Res. Counter. OCXO.GPIS 
RACAL-cw.A 1992-04,55100MHz/1 nS I.Jml . ................ ..... ....... ........ $850.00 

Courtier. 1.3 GHz Cdlannei,OCXO,GPIB 
TEK OC5004 Progammable 100 MHz/100nS ...................................... $350.00 

Counter/Tomer, TM5000 series 
TEK OC5009 ~ 135 MHz Univ .......................................... $600.00 

Counter/Tomer, TM5000 series 
TEK OC5010 350 MHz/3.125 nS Univ. Counter, TM5000 series ......... $1,000.00 
TEK OC503A 125 MHz Universal CounterfTimer, TM500 series .•. ........ $450.00 
TEK OC509135 MHz High Resolution · ... .................. ............. .......... ..... $550.00 

Universal Counter/T mer, TMSOO 

FREQUENCY COUNTERS 
EIP37118GHzSom:eloddngCounler, GPIB .................... .......... .. $1,500.00 
EIP57518GHzSom:elocllingCounler, GPIB .. .......•....•...•............• $3,250.00 
EIP 578-opl02,06 26.5 GHz Som:e LociDng ...................... .......... .... $7,500.00 

Counter ,power meter & MMW opt's 



90 DAY WARRANTY PARTS AND LABOR e 10 DAY INSPECTION 

TEST EQUIPMENT WANTED CALL OR FAX LIST e OPEN ACCOUNTS -
FLUKE 7220A-opt.111 1.3 GHz ..... ............................. $650.00 

Communications Counter, TCXO option 
HP 5305B/5300B-001 1.3 GHz Counter Pad<age ..... ... ...... ............... .... $450.00 

w/TCXO ref., high res. audio 
HP 5340A-001 ,011 18 GHz Frequency Counter, ...... ...... $1,900.00 

OCXO reference, HPIB 
HP 5340A-{)05,011 23 GHz Frequency Counter, HPIB ...... $2,000.00 
HP 5342A 18 GHz Frequency Counter ............................................. $2,400.00 
HP 5342A-{)03,011 18 GHz Freq. .... .. .. ............ .. ............ ...... $2,750.00 

Counter, +22 dBm,-20 dBm dynamic range,HPIB 
HP 5342A-01 ,04,05, 11 24 GHz Frequency .... .. 

Counter, OCXO, DAC, and HPIB 
$3,900.00 

HP 5382A 225 MHz Frequency Counter ...... .. ...... ...... .. ............ ............ .. $200.00 

STANDARDS 
HP 105A Quartz Oscillator, 0.1/1 .0/5.0 MHz ...... .. ............ ...... .............. $750.00 
HP5087A-{)31 Distribution Amp. , .... ....... ........................................... $1,250.00 

0.1/1 .0/5.0 MHz x 4 channels each 

AUDIO & BASEBAND 
SPECTRUM ANALVZERS 
HP 8556A LF Section, 20 Hz-300 kHz .. ....................................... .... ..... $500.00 

DISTORTION ANALVZERS 
HP 334A Distortion Analyzer, 5Hz-600kHz, -60 dB, auto nuHing ~ ......... $550.00 
HP 339A Distortion Analyzer, buiH~n low distortion osc ..... .. .............. $2,400.00 
TEK 01'14084 Programmable .............................. .' .......................... .... $1,500.00 

Distortion Analyzer, 0.0025% THO. w/frame 

RMSVOLTMETERS 
FLUKE 8920A True RMS Voltmeter, ................. .. ....... .. ...................... ..... $700.00 

180uV-700V,10Hz-20MHz 
FLUKE 8921ATrue RMSVoHmeter, 180 uV-700V, 2 Hz-2 MHz ............. $700.00 
HP 3400A RMS\Ioltmeter, 10 Hz-10 MHz .. .... ...... .. ............................... $250.00 

OSCILLATORS 
FLUKE 6011A Synthesized Generator ....................................... .... .... $1,200.00 

10 Hz-11 MHz, 10Hz res. 
HP 2040 Oscillator, 5 Hz-1 .2 MHz, 5VRMS, 80 dB step attenuator .. .. ... $200.00 
HP 209A Sine/Square Wave Generator, 4 Hz-2 MHz, 5VRMS max ....... $225.00 
HP 239A Low Distortion Oscillator, 10 Hz-1 00 kHz ...... ........ .................. $450.00 
HP 652A Test Oscillator, 10 Hz-10 MHz .................. .............................. $300.00 
ROCKLAND 5100 Synthesizer, 1 mHz-1 .999999999 MHz .. ................... $350.00 
TEK SG502 Sine/Square Osc., ............................................................. $350.00 

5Hz-500kHz, 70 dB step atten.,TM500 
TEK SG50!KlpL01 Low Distortion Oscillator, .... .................. .... ...... . $1,000.00 

10 Hz-1 00 kHz, intermod.opt. 

MISCELLANEOUS 
HP 3575A-001 Phase-Gain Meter, 1 Hz-13 MHz, dual display .... . $900.00 
HP4437AStepAttenuator, 0-119.9dB, ........................ .. ...... .... .. $200.00 

DC-1 MHz, 600 ohms unbal. 
KROHN-HITE 3103 High/Low Pass Filter, .................... .. .... $500.00 

10 Hz-3 MHz, 24 dB/octave 
KROHN-HITE 3202/3202R Dual ........ .... ........ .. ...... $600.00 

High-Pass/Low-Pass FiHer, 20 Hz-2 MHz, 24 dB/oct 
KROHN-HITE 3342 Dual HP/LP Filter,... .......................... $1,100.00 

0.001 Hz-99.9 kHz, 48 dB/octave 
KROHN-HITE 3750 LP/HPIBP/BR Fijter, ............................................. $700.00 

0.02 Hz-20 kHz, 6/12118124 dB/oct. 
ROCKLAND 852 Dual Highpass/Lowpass Filter, 0.1 Hz-11 1 kHz ...... $1,000.00 
TEK AM502 Differential Amplifier, 0.1 Hz-1 MHz, TM500 series .... ........ $575.00 

RF & MICROWAVE 
SPECTRUM ANALVZERS 
HP 11517 A/18AJ19A/20A Mixer, ......... ..... ............. ....... ................ .......... $675.00 

12.4-40 GHz, w/adapters, lor 8555A, 8565A, etc. 
HP 11970AWR28 Harmonic Mixer, 26.5-40 GHz .............................. $1,1 00.00 
HP 119700 WR22 Harmonic Mixer, 33-50 GHz ................................ $1,400.00 
HP 11970UWR19 HarmonicMixer, 40-60GHz ................................. $1 ,400.00 
HP 11971AWR28 Harmonic Mixer, .................................................. $1,100.00 

26.5-40.0 GHz, for 8569B 
HP 11971KWR42 Harmonic Mixer, .................... .. ..................... $1,100.00 

18.0-26.5 GHz, lor 8569B 
HP 5371A Modulation Domain Analyzer, 125 mHz-500 MHz ......... .. . $4,000.00 
HP 8406A Comb Generator, ............. ...... ........... .... .. .. $450.00 

1/10/100 MHz increments, to 5 GHz 
HP 8444A Tracking Generator, 0.1-1300 MHz, for 8554B ........ .. .. ........... $800.00 
HP 8444A-059Tracking Generator, .................... .. .............................. $1 ,500.00 

0.5-1500 MHz, for 8554,8568,elc. 
HP8445B Preselector, 1.8-18.0GHz, for HP 8555A ...................... .. ...... $800.00 
HP 8552B IF Section .............. .. ............................. .. .. .... ........ . .. .. $750.00 
HP 8553B RF Section, 1 kHz-11 0 MHz ...... .. .................. .... .. .. ............... $500.00 
HP8554BRF Section,0.1-1250 MHz ................ .. ........................ .. ........ $800.00 
HP 8554B/8552B/141T Spectrum Analyzer, .......... ............................ $2,000.00 

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

AnalyzerSystem, 10MHz-18GHz, 100Hz res. 
HP 8555A/8552B/84451141 As above,w/1 .8-18 GHz ......................... $3,000.00 

Preseledor, opt.003 freq.display 
HP 8559A/853A Spectrum Analyzer, ......... ............ .. ....... ........ .. .. $5,500.00 

10 MHz-21 GHz, 1kHz res., w/display 
TEK 492-opl1 ,2,3 Spectrum Analyzer, ....... .............. .. . ........ ...... ...... . $8,000.00 

50 kHZ-21 GHz, 100Hz min.res.bw. 
TEK 496P Spectrum Analyzer, ................ ............. ..... ... ... .................. $5,500.00 

10 kHz-1 .8 GHz, 30Hz res., GPIB 
TEK 7L 13/7613 Spectrum Analyzer, .. .. ........... ......... ............... ........ .. $2,250.00 

1 kHz-1 .8 GHz, 30 Hz min.res.,wlframe 
TEKTR502Tracking Generator, 0.1-1800 MHz, for 7L 12113/14 ......... $1,250.00 
TEKTR503Tracking Generator, 0.1-1800 MHz, for 49214/516 ........... . $1,375.00 

NETWORKANALVZERS 
HP 11590ABias Network, 1.0-12.4 GHz, N(f/f) ...................................... $375.00 

HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7 ......................... $450.00 
HP 116640 WR28 Detector, 26.5-40 GHz, for 8755/6/7 ...................... $750.00 
HP 11665B Modulator, 0.15-18 .0 GHz, for use wi th 87551617 .. $375.00 
HP 11666A Reflectometer Bridge, 0.04-18 GHz, for 8755/8756 ....... $1,200.00 
HP 8407 A/8412A/8601A Network Analyzer, . .. $1,250.00 

100 kHz-110 MHz, with sweep generator 
HP 850500 APC7 Calibration K~. for 8510 senes ........ 
HP 8505A-005/8503A Network An ., 

0.5-1300 MHz, w/S-Parameter & phase lock 
HP 8755C/(3)11664A/182T Scalar ........................... . 

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

w/(3) detectors, 0.01-18 GHz 

....... $1 ,100.00 
$5,000.00 

.......... $1,750.00 

$3,750.00 

NAR~ 7000A/7202/7206 Microwave ............................................... $1,950.00 
Multirneter System: scalar analysis 0.1-18 GHz 

WILTRON 640/G50/E(2)/7B50(2) ...... .. ... .................. .. .. ... . $1,675.00 
Network An., w/1-1500 MHz source, (2) log amp, (2) del. 

SIGNAL GENERATORS 
FLUKE 6060AIAN Synthesized Signal Gen., ..... ....... ... .. .... ...... .... . .. $2,000.00 

10 kHz-520 MHz, 10Hz res,GPIB 
GIGATRONICS 600/10-18, opt.06 .................................................... $3,000.00 

Synthesized Source, 10-18 GHz, 1 MHz res., OCXO, GPIB 
GIGATRONICS 875150 Levened ..................................... $3,500.00 

Multiplier, x4 , 50.0-75.0 GHz output, -3 dBm 
GIGATRONICS 875186 Levened MultipHer, ....................................... $7,000.00 

26.5-40.0 & 50.0-75.0 GHz outputs 
GIGATRONICS 910/12-18,opt6,14, ...... .......................................... $3,500.00 

16 Synthesized Source/Sweeper, 12-18 GHz, 1Hz res., OCXO 
HP 85100V Frequency Mull., ........................................................ .. .. $4,250.00 

10-15 GHz in/50-75 GHzout >0 dBm 
HP 8616ASignal Generator, 1.8-4.5 GHz ..................... .......... .... .. .. ....... $450.00 
HP 8640B-{)01 ,002,003 Signal Gen., ................................................ $2,750.00 

0.5-1024 MHz, AM, FM, var. audio osc. 
HP 8654A Signal Generator, .................................... .............................. $625.00 

10-520 MHz, calibrated AM & uncal. FM 
HP 8656A Signal Generator, 0.1-990 MHz, AM, FM, HPIB ............... $2,900.00 
HP 86600/86603A/86632B Synthesized .............. ....... $7,000.00 

Signal Generator, 1-2600 MHz 
WAVETEK 907 Signal Generator, .............................. .. ..... $1,000.00 

7.0-11 .0 GHz, OdBm levelled 

SWEEP GENERATORS 
HP 8350A/86290B-H08 Programmable .. .... ... ... .. ...... .. . ... ... ..... .. ....... . $5,500.00 

Sweep System, 2.0-22.0 GHz, +4 dBm lvl'd 
HP 8600A Dig~al Marker, for HP 8601A ................... ............................ $400.00 
HP 8601A Generator/Sweeper, 0.1-11 0 MHz, +20 dBm levelled ............ $500.00 
HP 8620C Sweep Oscillator Frame ........................................ . .......... $550.00 
HP 8620C-011 Sweep Oscillator Frame, HPIB programmable .............. $675.00 
HP 86220A RF Plug-in, 10-1 300 MHz, +10 dBm levelled ....................... $800.00 
HP 66222A RF Plug-In , 10-2400 MHz, +13 dBm levelled .................. $1,375.00 
HP 862308 RF Plug~n . 1.8-4 .2 GHz, +10 dBm unlevelled ..................... $675.00 
HP 86240A RF Plug-in, 2.0-8.4 GHz, +16 dBm levelled ..... ... $1,000.00 
HP 86240A-002 RF Plug-in, ............ ............. ....... ............... $1,200.00 

2.0-8.4 GHz, +14 dBm lvld., 70 dB step all. 
HP 86241A-{)01 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled 
HP 862420-004 ,008 RF Plug-In, . . .. ........................ .. 
HP 86245A RF Plug-in, 5.9-12.4 GHz, +16 dBm levelled 

5.9-9.0 GHz, + 10 dBm level led 

....... $500.00 
..... . $500.00 

............ $1 ,100.00 

HP 862500 RF Plug~n . 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~n ................................................................... $800.00 

10.0-15.0 GHz, +10 dBm unlevelled 
HP 86290A RF Plug-in, 2.0-1 8.0 GHz, +7 dBm levelled .. ............... .... $1 ,750.00 
HP 862908 RF Plug-in, 2.0-18.6 GHz, +10 dBm levelled ................... $2,250.00 
HP 86290C RF Plug~n. 2.0-18.6 GHz, +13 dBm levelled ....... .. $2,500.00 
WAVETEK 962 Sweep Generator, ............ .... ............. .... $2,000.00 

1.0-4.0 GHz, markers, +12 dBm unlvld. 

POWER METERS 
ANRITSUMP-81BWR10PowerSensor, ........................ $1,875.00 

75-110 GHz, for ML83A or ML4803A 
ANRITSU MP-82B WR8 (Pin Flange)....... .. .. $2,500.00 

90-140 GHz Power Sensor 
BOONTON 42B/41-4E Analog Power Meter, .... .. .. $500.00 

with 1 MHz-18 GHz sensor 
BOONTON 42B/42A-S3 Analog Power .. .... .................. .. .. $375.00 

Meter, with 1 MHz-8.4 GHz N(f) sensor 
GENERAL MICROWAVE 476/4240A ................................................. . $375.00 

Power Meter & Sensor, 0.01-18 GHz, -35to +10dBm 
HP432A/8478B Power Meter, 0.01-18 GHz, -20 to +10 dBm f.s .... .. ...... $500.00 
HP 432C Autoranging Dig~al Power Meter, 10 uW-1 0 mW f. s ................ $425.00 
HP 435A/8481A Power Meter, 10 MHz-1 8 GHz, ........ .. ...... $1,000.00 

-30 to +20 dBm 
HP435A/8481H Power Meter, 10MHz-18GHz, ................................ $1,150.00 

-15to+35dBm 
HP 435A/8482A Power Meter, 100 kHz-4.2 GHz, ..................... $1,000.00 

-30 to +20 dBm 
HP 435A/8482H POoVer Meter, 0.1-4200 MHz, .................................. $1,150.00 

-15to+34dBm 
HP 435A/8483A A:>wer Meter, ... .... ... .... ....... ... ... ................. .... .......... $1,000.00 

0.1-2000 MHz, -30 to +20 dBm, 75 ohms 
HP 435A/8484A Power Meter, 10 MHz-18 GHz, -70 to -20 dBm ........ $1,000.00 
HP 436A-{)22 Dig~al Power Meter, HPIB option ...... .. .................. $1,400.00 
HP K486AWR42ThermistorMount, .................................. .. ................. $400.00 

18.0-26.5 GHz, for 432 series 
HP Q8486APower Sensor, 33.0-50.0 GHz, WR22, for43516/7/8 ....... $1,500.00 
HP R486AWR28Thennistor Mount, ............................ .. ....................... $400.00 

26.5-40.0 GHz, for 432 series 

RF MILU'IIOLTMETERS 
RACAL 9303TRMS Level Meter, ........................................................... $875.00 

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

AMPUFIERS, MISCELLANEOUS 
AIL TECH 7618E Noise Source, .............................................. .. .... ........ $500.00 

10 MHz-18GHz, SMA(m), 15dBENR 

Write In 171 on Reader Service Card. 

BOONTON 82AD FM/AM Modulation Meter, 10-1200 MHz .... $800.00 
HP 8447A-001 Dual Amplifier, 0 .1-400 MHz . . .............. .. $500.00 
HP 8901A-002,010 Modulation Analyzer, ..................... .. ....... $5,500.00 

150 kHz-1300 MHz, OCXO, int. cal. 
M.P.O. LAB2-1020-2AAmplifier, 34 dB, 1.0-2 .0 GHz, 2Watts ............... . $800.00 
M.P.O. LAB2-714-3A Amplifter, 34 dB, 0. 7-1.4 GHz, 3Watts ................. $800.00 
MARCONITF2304 AM/FM Modulation Meter . ..................................... $500.00 

18-1000 MHz, FM dev.1.5-150 kHz 
MICROWAVE SEMI. CORP. MC5112 Noise Source , ..................... .. ..... $325.00 

25.5dB ENR, 1.0-12 .4 GHz, N(m), +28VDC 

COAXIAL & WAVEGUIDE 
AMERICAN NUCLEONICS AM-432 Cavity ..................... .. ... .. ..... .. ......... $95.00 

Backed Spiral Antenna,LHC, 2-18 GHz,TNC(f) •New· 
FXRJMICROLAB S3-{)2NTriple Stub Tuner, 200-1000 MHz, .................... $90.00 

100Wattsmax., N(m/1) 
GR 874-LTL Constant Impedance .......................................... ....... ... .... $450.00 

Trombone Line, 0-44 em, DC-2 GHz 
GR 900-Q GR900 14mm lnterseries Adapters ....... ........ ....... .. .... .. .. .. ..... $125.00 
HP 116910 Directional Coupler, 22 dB, 2-18 GHz ............. ... .... .... ......... $450.00 
HP 116920 Dual Directional Coupler, 22 dB, 2-18 GHz ......................... $800.00 
HP 7750 Dual Directional Coupler, 20 dB, 450-940 MHz ................... .. .. $275.00 
HP 7760 Dual Directional Coupler, 20 dB, 940-1900 MHz ................ ..... $275.00 
HP 7770 Dual Directional Coupler, 20 dB, 1.9-4 .1 GHz ......................... $275.00 
HP 7780 Dual Dir.Coupler, 20 dB, 100-2000 MHz, N(mnntl) ................. $550.00 
HP 7780-011 Dual Dir.Coupler, 20 dB, ........... .. .............. .. ......... ......... .. . $400.00 

100-2000 MHz, APC7/N(f/f/l) 
HP8472ACrystal Detector, 10 MHz-18GHz,neg.poi.,SMA(m) ....... ... $150.00 
HP 8497K-{)04 Programmable ......... ... ............ ... ... .............. .................. $750.00 

Step Allen., 0-90 dB, DC-26.5 GHz, APC3.5 
HP 8498A-030 30 dB Attenuator, 25Watts, DC-18 GHz, N(m/f) ............. $600.00 
HP K422AWR42 Flat Broadband Detector, 18.0-26.5 GHz ............ .. ..... $350.00 
HP K532AWR42 Frequency Meter, 18.0-26.5 GHz .... ........................... $500.00 
HP Q752DWR22 Directional Coupler, 20 dB, 33-50 GHz .. ..... .. ...... ....... $650.00 
HP R375A WR28Variable Attenualor, 0-20 dB, 26.5-40 GHz .......... ....... $375.00 
HP R422A WR28 Flat Broadband Detector, 26.5-40 GHz ...................... $400.00 
HP R532A WR28 Frequency Meter, 26.5-40.0 GHz .............. ............... .. $500.00 
HP R914BWR28 Moving Load, 26.5-40 GHz ........................................ $300.00 
M/A-COM 3-19-300/10WR19 .............. .. .... .... .. .. ..... .. .. ....... .... ...... ..... .... $450.00 

Directional Coupler, 10 dB, 40-60 GHz 
NARDA 26298 20 dB Attenuator, 150Watts, DC-1 GHz, N(f/f) ...... .. .. ..... $200.00 
NARDA 3000-SERI ES Directional Couplers .................................. .. .. ... $150.00 
NARDA 3090-SERIES Precision High Directivity Couplers .................... $225.00 
NARDA 369BNF /369BNM High Power ........... ......................... .... ...... . $325.00 

Termination , 175Watts, 0.7-18GHz, N 
NARDA3752 Coaxial Phase Shifter, 0-180 deg./GHz, 1-5 GHz ......... $1,250.00 
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/1) ............ $225.00 
NARDA 4246B-10 Directional Coupler, 10 dB, 6-18 GHz, SMA(f) .......... $100.00 
NARDA 4317-2 Power Divider, 18.0-26.5 GHz, 3.5mm . .. ........ .. $175.00 
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 768-20 20 dB Attenuator, 20Watts, DC-11 GHz, N(m/1) ........... $125.00 
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz .................... $375.00 
PAMTECH KYG1 014 WR42 Junction Circulator, 18.0-26.5 GHz ............ $250.00 
SPACEK LABS DQ-1 WR22 Flat Broadband Detector, 33-50 GHz ........ $550.00 
TRGV510WR15 Precision ............ .... .. ............................................. $1,000.00 

Rotary Vane Allen., 0-50 dB, 50-75 GHz 
TRGV551 WR15 Frequency Meter, 50-75 GHz .................................... $600.00 
TRG V559-1 OWR 15 Directional Coupler, 10 dB, 50-75 GHz ................. $400.00 
TRGW510WR10 Precisi on ..................... .. ........... $1 ,000.00 

RotaryVaneAtten ., 0-50 dB, 75-110 GHz 
TRG W551 WR1 0 Frequency Meter, 75· 11 0 GHz .......... .. .. .. $900.00 
TRGW559-10WR10Directiona1Coupler, 10dB, 75-110GHz ...... ...... .. $475.00 
WAVELINE 822WR42 Precision ...... ................... .. .................. $1 ,250.00 

Rotary Vane Allen ., 0-50 dB, 18-26.5 GHz 
WILTRON 60NF50 SWR Bridge, .... ... ... $475.00 

5-2000 MHz, N(f) test port, 40 dB d ir. 
WILTRON 87A50VSWR Bridge, .............. .. ................. . . ... $750.00 

2-18 GHz, 35 dB dir., APC7 test por1 

LOGIC 
HP 5005A Signature Multi meter ................................................... ...... .. $350.00 
HP 8170A-002 Logic Pattern Generator, ....... .. .... $1,200.00 

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

COMMUNICATIONS 
HP 4972A/18182A LAN Protocol Analyzer, with software .... ............... $2,500.00 
HP 59401A HPIB Bus Analyzer . .. .......................... .. . $700.00 
TEK 1411 R-opt.04 PAL Test Gen ...................................... .. .. ............ $2,750.00 

w/SPG12,TSG11 ,TSP11 ,TSG13,TSG15,TSG16 
TEK 147 A NTSCTest Signal Generator, with noise test signal .. ..... .. .. .... $800.00 
TEK 520A NTSCVectorscope ..... .. ................ .. .................................. $1,200.00 

MISCELLANEOUS 
P.A.R. 5202 Two-Phase Lock-in Amplifter, 0.1-50 MHz ............... ........ $3,000.00 
P.A.R. 5205-94,95,96,98 Lock-In Amp, .. ....... ... ....... .... ... .... ....... ...... ... $2,750.00 

20Hz-20kHz, int. osc., linnog, GPIB 
P.A.R. 5206Two-Phase Lock-In Amplifier, 2Hz-200kHz .................... $2,500.00 
P.A.R. 5208-92,94,97 ,98Two Phase Lock-In Amp., ............. ... ... ........ . $3,250.00 

5 Hz-20 kHz or 200kHz, GPIB 
TEKTM5006 5000-series 6-slot Programmable Power Module ............. $600.00 
TEK TM503 500-series 3-slot Power Module ............ .. ............ ............... $175.00 
TEK TM504 500-series 4-slot Power Module ................. ......... ... ............ $175.00 
TEK TM506 500-series 6-slot Power Module .... ........ .......................... ... $250.00 
TEKTM515 500-series 5-slotTraveller Power Module ............... .... ...... .. $275.00 

Nuts & Volts Magazine/ September 1996 41 



I SATELLITE EQUIPMENT cont. 

USED SATELLITE EQUIPMENT. You name 
it, we have it. LNAs, downconverters, drives, 
receivers. Working condition guarapteed. Call 
317-385-2305. 

WANTED: LARGE SATELLITE 
ANTENNAS, 7-20 meter, commercial grade 
only. Also transmitters for uplink, H PAs, 
exciters, etc. Prefer Scientific Atlanta, 
Andrews, Vertex, RSI, etc. Will remove. PTL 
Cable Service, Inc. Phone 407-747-3647, 
FAX 407-575-4635. 

DSS TEST CARDS. Turns on all channels 
including PPV. Also programmers and other 
accessories. Lowest prices, quickest service 
(even overnight). No hassles. Call us and let 
us prove it. SOLAR SYSTEMS 905-571-
7967. Open 11 am-7pm EST. 

VIDEOCYPHER II descrambling manual , 
schematics, video, and audio. Explains DES, 
EPROM, CloneMaster, pay-per-view (HBO 
Cinemax, Showtime, Adult, etc.) $16.95, $2 
postage. Schematics for Videocypher Plus, 
$20. Schematics for Videocypher 032, $15. 
Collection of software to copy and alter 
EPROM codes , $25 . VCII Plus EPROM , 
binary, and source code, $30. Cabletronics, 
Box 30502N, Bethesda, MD 20824. 

OBTAINING SOUND for your VCII and VCII 
Plus is easy! No codes needed. Details 1-
800-211-5635. 

SMART CARD programmer. Don 't buy 
cards; make your own and be totally indepen­
dent . Complete package with warranty 
$2,000 + shipping will ship COD . All hard­
ware and software. Call between 7:00 & 9:00 
pm EST M-F only please. 304-776-6717. 

GET SOUND for VCII and VCII Plus without 
codes . Free detail. Send SASE to: Nassirian, 
Box 382-V, Rio Linda, CA 95673. 

SATELLITE IRDs available. $79.95 and up. 
804-599-4408. 

RCA DSS BIBLE. New book covers: battery 
cards , programming, schematics, annotated 
source code , chip programmer software/ 
plans, resources , unbiased "hack" reviews, 
DSSOOO Sip-Stik technical information, card 
sellers addresses, rip-offs, Web sites, and 
more . Includes software and free first 
upgrade! $49 .95 postpaid. 520-726-2833. 
TELECODE, Box 6426-NV , Yuma , AZ 
85366-6426. 

ALFA ELECTRONICS 1//(il/QCIL/Tr 1E\'T EQL'IP.l/E.\'T 

BE\TPRICE 

DMM 89 $179.00 
Most Advanced DMM 
All Purpose & Communication 
-80.7to81 .4dBmwith 40 - 12000 
20 reference impedances 

True RMS 
Frequency counter. 0.01 Hz-1 OMHz 
Capacitance: 1 pF-50,CXlO)U' 
Measure AC vott to 20kHz 
5000 counts. 0.1% accuracy 
Auto/manual range. fast bar graph 
Min/Max/Ave/DHIRelative/Zoom 
Auto power off 
Input warning 
Splash proof 
Volt, amp, ohm, logic, diode, continuity 
Ruggerdized case 
Rubber holster included 

LCR Meter 131 D 
$229.95 

Most Advanced LCR 
Dual display:UQ or C/0 
Inductance: 0.1 ~-1 OOOH 
Capacitance:0.1 pF-1 O,OOO!LF 
lmpedance:1 m0-1 OMO 
0. 7% basic accuracy 
Auto/manual range 
Dissipation factor & Q factor 
Serial & parallel mode 
Relative mode for comparison 
and to remove parasitics 

Statistics, tolerance, 
Best for design, incoming 
testing & production 
SMD and chip component 
test probe $25.00 

DC Power Supply 

DMM A91 
$49.95 
NOW $45.00 
Plus &ee Case 
Solar Cell Powered 
Large Display 

Diode, Continuity 
Volt, Amp, Ohm 
Data Hold 
Auto power off 
7 functions, 19 ranges 
3.5 Digit, 0.8% accuracy 
Auto/Manual ranging 
Energy saver 
Student & hobbyisfs favor 

LCR Meter 814 
$189.95 

Best Resolution LCR 
Inductance: 0. 1~-200H £:]-
Capacitance: 0.1 pF-20.000!LF 
Resistance: 1m0.20MO "'~Jj"· 
1% basic accuracy -
Dissipation factor indicates leakage 
in capacitor and a factor in inductor 
Zero adjustment to reduce parasitics 
Best for high frequency RF 
SMD and chip component test probe 
$25.00 

UMITED QUANTITY SPECIAL 
DIGITAL LCR 680 $74.95 
0.1pF, 1~, 10m0 resolution 

20 MHz Oscilloscope with Delay 
Sweep PS-205 $429.95 
Dual Trace, Component test, 6" CRT. X-Y Operation, TV 
Sync, Z-Modulation, CH2 Output, Graticule Ilium, 2 probes 
each has x1 ,x10 switch. Best price with delay sweep. 
PS-200 20 MHz DUAL TRACE $339.95 
PS-400 40 MHz DUAL TRACE $494.95 
PS-405 40 MHz DELAY SWEEP $589.95 
PS-605 60 MHz DELAY SWEEP $769.95 
PS-1000 100 MHz DUAL TRACE $999.95 
Scope Probe: 60MHz x1 , x10 $15. 100MHz x1, x10 $22 

250MHz x1 , x10 $29, 250MHz x1 00 $39 - --.. .,~ -· 
PS..JOJ $159.00 
0-30 VDC , 0-JA output 
Constant volt!lge & conslant artent mode 
0.02% + 2mV ine r~tion 
0.02% + 3mV load r~Uon 
1 mVnns noise and ripple 
Short drctit and overload protected 
PS-8200 >M1h c:lsj1al voltmeter $179.00 
Also available: 30Vf5A, 60V/3A, 60Vf5A 

16V/1 OA, 30V/1 OA 
I 

AUDIO GENERATOR 

DMM20 
$74.95 

Inductance: 1 ~-40H 
Capacitance: 1 pF-20Jt.V' 
Frequency: 1 Hz-20MHz 
Volt, amp, ohm, diode, 
20 Amp AC/fX cument 
Transistor HFE 
Continuity, duty% 
Peak hold/Max 
Ruggerdized case 
Rubber holster $8.00 

Full line of DIVMs, 
economy, compact, 

~u~~~:V~·h~~ cell , 
duty, induslria1 
starts from $1 ... 95 

Fluke Multlmeter 
Fluke 12 $84.95 
Holster C-10$10 
Fluke 70 II $75.95 
Fluke 7311 $97.50 
Fluke 7511 $129 
Holster C-70$16 
Fluke 77 II $155 
Fluke 7911 $115 
Fluke 2911 $175 
Fluke 76 $175 
Fluke 87 $287 
Fluke 867 $1199 
Fluke 97 
Scope Meter$1785 
Fluke 105 

c 

Frequency Counter 
FC-1200 $129.95 
b\~t:.e;'i?'~~91rce:l?5GHz 
~=d~ ~~1~/Average 
Data hold, relative mode 
Telescoping antenna $8.00 
Deluxe case $5.00 

so vata e: 
ACIOC clamp meter,Light meter, 
Thermometer, 11H meter High 
voHage probe, Digital caliper, 
Anemometer ._EleCtronic sca1e, 
Force gauge, 1 achometer,_ 
Stroboscope, Humidity & <:MF 
adapter, Sound level meter, 
Frequen~ counter SWR/field 
strength/power meier, Dip meter 

Digital Storage Scope 
DS-303 30MHz, 20M Sample/sec $849.96 

DS-303P With R5-2321nterface $1,049.96 
Switchable between digital and analog modes 
2 K word per channel storage 
8 bit vertical resolution (25 Lerel/div) 
Expanded nmebase 10ms/div- 0.5 s/div 

Refresh, Roll, Save all , Save CH2, Pre-Trig 

Plot!Br control 

DC Power Supply Triple Output 
PS-8202 $499.95 
Two ~0 VDC , Q.3A oulpUts 
One fixed 5VDC, 3A output 
Capable of independent or 1raddng operation 
Constant volt!lge and constant Ct.n"ent mode 
FOil' c:lgtal meters for volt and Ct.n"ent c:lsplay 
Excelent r~tion and low ripple 
Short arctit and overload protected 
Also available: 30Vf5A tr1ple output $549.95 
Dual1racking 30V/3A, 30Vf5A, 60V/3A, 60V/5A 

FUNCTION GENERATOR RF SIGNAL 
GENERATOR AG-2601A $124.95 FG-2100A $169.95 

-
() t : 

SG-41608 $124.95 
100 kHz-150M Hz sinewave in 6 
ranges 
RF Output 100mVrms to 35 MHz 
lnternal1 kHz, External 50Hz-20kHz 
AM modulation 
Audio output 1 kHz, 1 Vrms 

RF SIGNAL 
GEN./COUNTER 
SG-4162 AD $229.95 
Generates RF signal same as 
SG-4160B 
6 digit frequency counter 1Hz - 150 
MHz for internal and external 
source Sensitivity <50mV 

10Hz - 1MHz in 5 ranges 
Output 0-8Vrms sinewave 

0.1 OVp-p squarewave 
Synchronization: ! 3% of oscillation 

frequency per Vrms 
Output distortion: 

0.05% 500Hz - 50kHz 
0.5 '!(, 50Hz- 500kHz 

Output impedance: 600 ohm 

AUDIO 
GEN./COUNTER 
AG-2603AD $229.95 
Generates audio signal same as 
AG-2601A 
6 digit frequency counter 1Hz-
150MHz for internal and external 
sources Sensitivity <50m V 

0.2 Hz -2 MHz in 7 ranges 
Sine, square, triangle, pulse and ramp 
Output 5mV-20Vp-p 
1% distortion, DC offset+ 10V 
VCF: 0-10V control frequency to 1000:1 

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

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

ALF A E LE CTR 0 NIcs (800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE 1 YEAR WARRANTY 

741 Alexander Rd. Princeton NJ 08540 F~X:(609) 520-2007_ cALL oR wRITE FoR FREE cATALoG 

' ' Vrsa, Master Card, Amencan Express, COD, Purchase Order Welcome 
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http://www.hackerscatalog.com Telecode's 
"Hackers Catalog" is now online. Everything 
the catalog contains and more . You ain't 
surfed yet! 

DISH NETWORK 18 in. mini-dish $499. UPS 
to your door. Toshiba 1420 satellite TV $199. 
120 W. Centennial, Muncie, IN 47303. 317-
288-0074. 11-5 E. 10 yrs. same location. 

THE BEST television comes on a DISH51
' 

digital 18" satellite systems, mobile satellite 
systems, home entertainment, accessories · 
and more. Call1-800-500-9264. 

HAVING TROUBLE with a lost master file for 
a PAL, GAL, FPGA, or microprocessors? We 
can help. We will extract out the exact code 
on most of this type of chip. We work with 
almost any manufacture and type of device. 
We will work with device types that most 
other companies cannot. We can provide fast 
turn around. Design/layout schematics, and 
generate printed circuit board gerber files for 
your project. We can also provide additional 
resources for populating your circuit boards. 
For more information, please call 703-764-
5361 and leave a message. We will get back 
to you as soon as possible. Or write to: ACD, 
Inc. , 5765-F Burke Centre Parkway, Suite 
317, Burke , VA 22015 and enclose a legal 
size SASE. We will work with copywritten 
secured devices only when the copyright 
holder is the customer. ACD also works with 
secured devices that have not been copywrit­
ten. 

REPAIRS, SOFTWARE, etc . for satellite 
equipment. No TX sales. Buying 010, 018, 
019 VCIIs. K. Perry, PO Box 816, Leander, 
Texas. Phone: 512-259-4770. 

SYNC-A-LINK UNIVERSAL VIDEO SYNC 
GENERATOR is an educational trou­
bleshooting tool for those persons seeking 
technical support for evaluating different 
types of video difficulties. It will restore all 
horizontal & vertical sync lines from standard 
or distorted analogue video-type formats. It 
requires pretuned baseband video , and 
comes complete with operations manual & 
90-day warranty. Total package case with 
power pack completely assembled, aligned, 
tested , $150. Voice orders and information 
918-4 79-6451 or write to Sync-A-Link 
Communications, PO Box 4, Locust Grove, 
OK 74352. 

• ~ 
FREE CATALOG of big dish systems , 
upgrades and accessories. Warranties & sat­
isfaction guaranteed . Skyvision , 1016 
Frontier Dr., Fergus Falls, MN 56537. Call1-
800-334-6455. 

SMART CARD PROG~AMMER. Read arid 
write your own smartcards . Works with 
IS07816-3 standard microprocessor smart­
cards. Develop your application today. Not 
sold for any illegal use. All sales are final. 
$2,500 + shipping. Blank smartcards $50/ea. 
SmartCard Technologies 419-537-0474. 

SEE WORLD SATELLITES. New 18" DSS. 
$ave 30-60% on programs. Systems guaran­
teed for up to 5 years . 1 year 40 channels 
and $100 in PPV movies. Included with pur­
chase. VISNMC . lndependant Distributors 
Wanted. See World Satellites, RD 2 Box 342, 
Homer City , PA 15748. 1-800-435-2808. Fax 
412-479-0629. 

DSS HACKING REVEALED Includes: com­
plete review of all hacking devices and meth­
ods, distributor addresses , technical 
resources , programming software, detailed 
procedures, scams, latest tactics, and more. 
Includes latest software fixes too! $24.95 
Postpaid . 718-258-3332. Comcraft , 1957 
86th St. , Dept. 238-M, Brooklyn, NY 11214. 



1.2 MEGABYTES of satellite tracking pro­
grams lists every satellite visible in US, co­
ordinates, channel frequencies, audio carri­
ers, scrambling methods. Computes solar 
outages, telemetric data sources for low orbit­
ing satellites. $8. Cabletronics, Box 30502N, 
Bethesda, MD 20824. 

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. 

WE'VE GOT THE BEST PRICES , PRODUCTS & SERVICE! 

YAMAHA 1 YEAR WARRANTY FILIPINO & CHINESE, Oak decoders. 
Serbian channel coming soon. All on satellite 
TV broadcast. Oak stand-alone decoder and 
oak modules. Modules require VCII chassis 
or lAD to operate. $249 US. While quantities 
last. Under development: multi-tier program­
ming on one Oak decoder! For the best 
prices, call The Oak Specialists , New 
Advanced Technologies, Voice 514-458-3063 
Fax 514-458-0798. 

~DR-1 02 2X Reader I 4X Recorder 
CDR-1 00 4 X Reader I 4 X Recorder 

From$ 699.00 
From$ 1099.00 

MILITARY SURPLUS ELECTRONICS 

FOR SALE: BC-639-A receiver with original 
RA-42B power supply manuals, excellent 
condition $110. OS-8G transistorized oscillo­
scope, excellent condition, with OS-8C manu­
al $80. Lawrence Greenberg, 34 Brixton Rd. 
S., W. Hempstead, NY 11552.516-481-6943. 

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

AUDIO/VIDEO/LASER 

WANTED: PRO video equipment, VTRs, 
switchers, cameras, etc. Advanced Media 
702-727-0498. 

CROWN-TECHRON SOOOW [@1Q] 208V/3-
phase (only) mono amplifiers. Industrial ver­
sion compares directly to $10,000 Macro­
Tech 10K. Clean used/checked condition. 90-
day warranty. This Crown model only. 
$1,195, FOB Columbus, OH. 614-279-2383 
24-hour faxback information. 

FREE! THE ETC. Catalog of manuals for 
amateur, audio & test equipment. A.G. 
Tannenbaum, Box 386, Ambler, PA 19002. 
215-540-8055, FAX 215-540-8327. 

EXPERIENCE THE VISION . A new laser 
light controller from Laser Illusions. This plug­
in PC card features 12-bit resolution, 6 ana­
log color outputs for PCAOM, RGB, or single 
color systems with blanking. Files are 
opened, edited and saved in ILDA format. 
Also displays older Amiga files. Point editing 
allows point move, add, delete, color, blank, 
and add anchor. Image editing controls 
include move, size (X and Y -5X to +5X indi­
vidually), gain (0 to +3X), and rotation. 
Effects include Retrace, Horizontal and 
Vertical Copy, Flip, Mirror, and Circular 
Image copying from 2 to 16 with variable cen­
ter of rotation. Other effects include X, Y, and 
Z rotation, spin, fade, outstanding 3D 
abstracts, sphericals, beams ,sinewave 
beams, positioning, and sequencing. This 
card uses the new 25-pin ILDA standard 
connector. The Vision $495. You need 
scanners, laser, and PC. Laser Illu­
sions 406-563-7506. Home page at: 
http://members.aol.com/laseril/ 

AUDIONIDEO: For the best in guaranteed 
high quality audio/visual and video equip­
ment, accessories and supplies. The catalog 
is FREE, but the postage is $1 .50. ASC, 27 
Highland, High Bridge, NJ 08829. 

CONVERTERS AND DESCRAMBLERS 
0 Quality merchandise by brand name manufacturers 
0 Satisfaction guaranteed 0 Free gift on first order 
0 Technical support 0 1 year warranty on new descramblers 
0 2 year warranty on new converters 
0 COD shipping & overnight shipping by request 
0 Experience where it counts 0 Volume pricing 
ADD-ON DESCRAMBLERS: TYT, FTB-3, STEALTH, AS-3, AS-3DF, M-

80, PIO-GREEN, DMTBA, KNI2, EAGLE PD-3, HAMLIN MLD-1200 
COMBINATION DESCRAMBLER/CONVERTERS: PIONEER, 

ZENITH, OAK, EAGLE, HAMLIN 
PLAIN CONVERTERS: PANASONIC, STARGATE 
REMOTE CONTROLS: ALL MAJOR BRANDS, INCLUDING 2-4 

FUNCTION UNIVERSAL REMOTES 

WHOLESALE CABLE M-F 11 am-6pm EST 
(718) 2&2-8900 • FAX (718) 657-4015 • (718) 297-9221 

No NY sales. Federal and local laws provide criminal and civil penallies for unaulho­
rized use. Check wilh your cable providers for permission 10 use equipment Musl be 
paying for all services you receive. Order by model number only. Some equipmenl 
refurbished as new. 

Write In 93 on Reader Service Card. 

PO Box 1354 Elk Grove, CA 95759 
Tel: 916-383-2423 Fax: 91 6-383-2423 

100% Satisfaction & Everyday Low Price Leader 

VESA OR PCI SVGA 2MB 
PCI/VESA VGA2MB $109 
SVGA CARDS WITH VRAM CALL 
ANY OTHER VGA CARDS PL CALL 

Write In 54 on Reader Service Card. 

M /Fax /Mod 14.4 
Fax/Mod 28.8 Int $119 
US ROBOTIC 28.8 lnt/Ext 

I Cases with P.SUPL/ES I 
MINI TOWER PREMIUM $35 

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

Buy with 
Confidence 
Risk Free 
30di~YS 

Back 

Credit Cards Ok 1 15%ReSIIX:k~~nf~~~ 
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'lrGI ... ~I'll'r' and 
That's why I was interested in the Speake ltd. 
FGM-3 magnetic sensor. which we covered 
here last month. The US distributor of the 
sensor, Fat Quarters Software. provided me 
with a sample to evaluate. Discussions with 
the vendor showed me that the device could 
be used as a magnetic metal detector. espe­
cially for ferrous objects. 

During my experiments, wondered 
whether or not the resolution of such a 
detector could be improved. During a por­
tion of my professional life. I worked on radar 
systems. Modern radars use a· technique 
called monopulse resolution improvement 
(MRI), and I wondered whether or not the 
same method would work with other forms 
of sensor. I didn't have two magnetic sensors 
to experiment with, but I had some optical 
sensors. and if the method works for optical 
sensors, it will probably work with other sen­
sor~. as well. Before discussing the method, 
let's look at the idea of sensor resolution. 

Sensor Resolution 

Sensors designed to detect some other 
objects do not have a point-source detection 
zone, but rather they have a field of regard 
over which any object within it will be 
detected. Consider Figure lA. Here we see a 
light sensor (e.g., photoresistor, photodiode, 
etc.) arranged to detect a light source (e.g., 
a light emitting diode) that travels along in 
front of the sensor over a straight line path. 

If the sensor had an extremely thin field 
of regard, then we could know with high 
precision when the LED was opposite the 
sensor. At the instant of detection, its loca­
tion would be well known. In real life, there 
is no such luck. A real sensor will have a 
detection profile more-or-less like Figure I B. 
As the LED comes within the field of regard, 
the output voltage of the sensor begins to 
build, and will reach a peak when the LED 
is directly opposite the most sensitive spot on 
the sensor. After the LED passes this most 
sensitive point, the output voltage will begin 
to fall off until it is near zero again when the 
LED's path takes it out of the field of regard 
at the other end of the path. The output 
waveform is considerably fatter than the 
equivalent size of the "target" (i.e., our LED). 

Hrumppffff! So what? The nature of the 
problem this causes is seen in Figure 2 . 
Resolution. in this context. refers to the abil­
ity of the sensor to detect two identical tar­
gets spaced at some distance apart. The res­
olution is the smallest separation where the 
user of the instrument can detect the fact 
that two different targets are present. not 
just one. In the radar world, we use feet or 
meters between identical targets to define 
the resolution. Other sensors will use smaller 
or larger units, but the idea is the same. 

In Figure 2, the problem is that the sen­
sor field of regard is too broad to detect both 
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above some 
threshold, and reject 
signals below that 
level. In Figure 2. the 
''response region" defines the area where sig­
nal detections are accepted, while the "insen­
sitive region" is the portion of the curve 
where the circuitry will not see a detection. 
Note that both target "A" and target "B" are 
within the field of regard (which we called 
"beamwidth" in radar), so are seen as one 
target by the user ("apparent target" in Figure 
2). 

Now note what happens when the field 
of regard is narrower. as in Figure 3. In this 
case, no geometry of sensor and target will 
cause both targets to be within the field of 
regard at the same time, so the user of the 
instrument will see two distinct detections. 
Because the response of the sensor is not 
uniform as the sensor passes in front of the 
targets, the apparent targets will be a little 
oblong, rather than round. 

Whether your application is industrial 
process control, scientific instruments, or a 
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Figure 2 
Resolution problems 
prevent two targets 
from being detected. 

detector to find buried artifacts in a treasure 
field, the result of improving the resolution of 
your sensor system is that it becomes possi­
ble to: a) judge the approximate size of the 
detected object; and b) tell if more than one 
object is present. 

Figure 4 shows how resolution is defined 
for most types of sensor. The curve shown is 
the "normal" curve, a.k.a. the "bell shaped 
curve." This curve is reasonably representative 
of many different forms of sensor, although 
be aware that it is not found on all sensors 
(some similar curve will be, however). 
Assume that we define the peak response as 
the zero decibel (0 dB) point. The resolution, 
which we will label "beamwidth" (BW) for 
lack of a better term, is the width of the 
curve at a point where the response drops 
off -6 dB for voltage (dBv) or current (dBi), or 
-3 dB for power. In the example of Figure 4, 
the peak response occurs at position X0 , 

w 
(!) 
<( 

~ 
0 
> 
I-
:> 
a.. 
I­
:> 
0 

Figure 1 
A) Sensor set up to detect target. 
6) Output waveform. 
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Narrower field of regard 
allows detection of the 
two targets. 



Figure 4 
detector, I didn't want to use that 
sensor because it was a bit costly. 
Although the FGM-3 prices are quite 
reasonable for magnetic sensors, it 
was simply too much to mess with 
on a hunch. So I decided to use an 
optoelectronic sensor. The sensor 
that I selected was the Burr-Brown 

lhe resolution is 
related to the width 
of the "beam," i.e.,. 
BW, at the -6 dBv; 
point5 on the curv~ f 

-6 dB 
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Figure 5 
Senoor selected was a 
pair of OPT~101 devices. 

while the beamwidth is the distance X2-X 1. 
The detection circuitry is usually designed to 
respond only to signals that are larger than 
the -6 dBV level, i.e., signals that are pro­
duced when the target is positioned 
between Xl and X2 in Figure 4. 

My Test Set-Up 

Although my first inkling about using MRI 
to improve sensors other than radars involved 
speculating about using the Speake FGM-3 
magnetic sensor in a high-resolution metal 
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OPT- 101 device (two were needed). 
Figure 5 shows a block representa­
tion of the OPT-101. It comes in 
both SIP and eight-pin miniDIP 
forms. The pinouts shown in Figure 
5 are for the eight-pin miniDIP ver­
sion. When you see one of these 
devices it is like any other miniDIP 
chip, but is made of clear plastic, 
and has an optically sensitive region. 
The field of regard for this device is 
±80 degrees. 

The simplest connection for the 
OPT-101 is shown in Figure 5. Two 

pins (3 and 8) are grounded, and one pin ( 1) 
is connected to a V+ source between +2.7 
VDC and +36 VDC (I selected + 12 VDC 
because that's what I have on the workbench). 
A t f..LF capacitor is used to decouple the V+ 
power supply connection. For the LED circuit 
I produced, the output voltage of the OPT- 101 
was from a few millivolts (mV) to + 260 mV. 
Higher outputs would be realized with a 
stronger fight source (mine was deliberately 
reduced in output). Also, by inserting a resis­
tor between pins 4 and 5, one can increase 
the feedback resistance of the internal op-amp, 
and thereby produce more gain. With pins 4 
and 5 shorted, as shown, however, the resis­
tor is the internal 1 megohm value. 

The next problem was to make a test jig. 
Two OPT-101 devices were mounted in an 
eight-pin IC socket on a piece of perforated 
board. When the OPT- JOJ s are butted end-to­
end like that, the center-to-center distance 
between peaks was one centimeter ( 1 em). 
That arrangement took care of the sensors, 
but what about the light source? The LED 
had to be pulled along in front of the sen­
sors at the same distance from the plane of 
the sensor faces all along the path of travel. 
I solved that one from my ages-old junk box. 
I had an old AM car radio mechanical tuner. 
It had a worm gear drive and a dial. A small 
ruler (calibrated 0 to 100 mm, with large 
marks every I em) was glued to the old dial 
scale. An LED and resistor were mounted on 
a small sliver of perforated board, and that 
assembly was soldered to the dial pointer of 
the car radio tuner. Neat, huh? I now had 

w 
C) 

~ 
0 
> 
1-
:::> 
a.. 
1-
:::> 
0 

I 

I 
IIIII 

AX 
I 

I 
II> I 

''micrometer~tike~ control over the position of 
the light source relative to the sensor assem­
bly; and could measure the position by the 
markings on the ruler. 

Figure 6A shows the geometry of my test 
set-up. The two OPT-101 sensors are desig­
nated OPT0-1 and OPT0-2, and they are 
spaced L\X apart (in this case L\X = 10 mm = 
1 em). The LED was not as bright as it could 
be because it was connected to the + 12 VDC 
source through a I ,200 ohm resistor, which 
means that 8 or milliamperes were flowing in 
the LED ( 15 rnA is the normal brightness cur­
rent for this LED). 

The fields of regards of the two sensors 
are identical because the sensors were iden­
tical (plus or minus manufacturing toler­
ances). This produces the double-humped 
outputs shown in Figure 6B. The two curves 
represent the theoretical outputs of the two 
sensors as the LED was translated across their 
sensitive plane at a constant height. The 
curves should be identical in shape and 
amplitude. Note that the peaks occur at 
points equivalent to L\X apart. 

Several different detection schemes can 
be used to detect the position of the target. 
First, either curve can be used alone, and 
the peak noted. But this is not the best 
approach for the same reason that we don't 
radio direction find using the broad aspect of 
a loop antenna. The peak is simply too broad 
to be certain when the peak is present. We 
tend to have to go back and forth across it 
to settle on a good guess where the true 
peak is located. 

Another approach to detection is to sum 
the voltages and note where the dip 
between them occurs. Obviously, if we pass 
a peak and then come to a notch in the 
summed curves, then we have found the cor­
rect spot. right? Well. okay, I'll give that to 
you, but note in Figure 7 what often hap­
pens when the outputs of two sensors are 
algebraically added: the null tends to fill in 
and produce an actual null that is only mar­
ginally narrower than the peaks. if that. 

So how do we solve the problem? Enter 
the Sensor Resolution Improvement (SRI) cir­
cuit. 

Sensor Resolution Improvement 

The SRI circuit is devised from the radar 
world's MRl concept. In monopulse radar, the 
antenna is divided into two identical halves, 
each of which is fed the same transmit pulse. 
On receive, however, they work indepen­
dently. to produce two signals (S 1 and S2J. 
These signals are processed to form new sig­
nals consisting of the sum (S 1 + S2J and the 
difference (S I - 52). The absolute value (i.e., 
without regard to polarity) of the difference 
signal - ABS(S 1-S2) - is then created (a 
fancy radar guy's way of saying it was full­
wave rectified). The system then takes the 
ratio (S 1 +52)/(ABS(S I -S2J). and presents it. 
This resultant is a very much narrower ver­
sion of the original. Two signals were. indeed, 
better than one in the resolution depart­
ment. 

Figure 8 shows the signal processing flow 
needed to make SRI work for other forms of 
sensors {in this case. my optical sensors 
OPTO- I and OPT0-2 are used). The outputs 
of OPTO- 1 and OPT0-2 are labelled VJ and 
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many of whom were ham oper­
ators themselves. But today the 
"new FCC is populated with 
lawyers ... and that's a bad sign 
for anyone at any time. 

To make matters worse. there 
is a World Radio Conference 
coming up in 1997. The last 
WRC was 1979, and we gained 
some bands in the HF region in 
that one. But this time it might 
be different. 

ask them how you can help. Their address is 
225 Main Street. Newington. CT 06111 (tell 
them K41PV sent you!). The ARRL E-Mail 
address is hq®arrl.org- In fact, if you are not 
a member of the ARRL. now is a good time 
to join. even if you are not a ham operator. 
you can lend a little clout of your own. 

Next Month ... 

Some filling in of the dip occurs when waveforms are summed. 

The official US position for 
WRC97 is being crafted at this 
time. and the FCC needs to 
know your opinion. Express it in 
three ways: 

In next month's Open Channel column. 
we will revisit the Sensor Resolution 
Improvement (SRI) project. show you some of 
the resultant waveforms. and some of the cir­
cuits used to do an actual trial of the con­
cept. Sometime in the future. I hope to try 
it with magnetic sensors such as the FGM-3 
devices. I still don't know if SRI works to 
improve metal detectors, but will try to find 
out in the months to come. NV 

V2, respectively. These signals are fed to 
inputs of a summing amplifier and a differ­
ence amplifier. The outputs of those ampli­
fiers are V 1 +V2 sum signal and V I-V2 differ­
ence signal. The difference signal is fed 
through a fulfwave precise rectifier (an op­
amp circuit), to create the ABS(V1-V2) signal. 
These signals are both fed to the inputs of 
an analog divider that produces an cutout of: 

K (Vl + V2) 

ABS(Vl- V2) 

(K is a scaling factor that all analog mul­
tipliers and dividers have.) If you plot the 
output voltage V0 against the position of the 
target. then you will note a startling increase 
in resolution. How much? Figure 9 shows 
the result of the trials with the LED. The data 
was collected, and then fed through an Excel 
spreadsheet to find the resultant seen in 
Figure 9. 

You'll have to tune in next month to find 
out how it was done ... (I know, I'm a dirty 
rotten, #$®#$®. but there is only so much 
space and I have something else to cover.) 
In next month's column. we will take a look 
at some of the circuits that can be used to 
make this system work. 

Save 144 MHz and 440 MHz! 

The spectacular growth of the telecom­
munications and data communications indus­
tries has created a tremendous need for addi­
tional frequencies in the radio spectrum. 
Unfortunately. the spectrum is terribly limit­
ed. It seemed crowded when we had less 
complex telecommunications systems in the 
USA. A number of industry groups have pro­
posed a reallotment of much of the spectrum 
to these new services. In the past. they over­
looked the ham bands. But the success of 
one service in carving a little out of our 220 
MHz band has led to an official position forc­
ing reallocation of the 144-MHz (two-meter) 
and 440-MHz .ham bands to other services. 

Hams lost 11-meters to the Citizen's Band 
service in 1957 because they weren't using 
that band. They lost part of 220 MHz for the 
same reason. but two-meters. and to some 
extent 0. 75-meters are well populated . We 
might lose those bands not for lack of use. 
but for the lack of political clout. The Federal 
Communications Commission was once pop­
ulated with a large number of engineers, 
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First , write your congression­
al representatives and let them know of your 
interest. Ask them to take a position in favor 
of ham radio and communicate it to the FCC. 

Second, check into the FCC World Wide 
Web home page and give them your opinion 
(politely, of course. even if they are lawyers). 
The URL address is http//www.wrc97jgov 

The third way to help is write or E-Mail 
the American Radio Relay League (ARRL) and 

V1 V1 

Connections ... 
I can be reached at P.O. Box 1099, Falls 

Church, VA 22041. or via Internet E-Mail at 
carrjj®aol.com I would be pleased to hear 
from you. 

RATIO OPT0-1 V1 +V2 SUMMING 
AMPLIFIER ... 

V2 ... 

OPT0-2 
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V1 

Figure 8 
Block diagram for the V2 "' 
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Miriiature Transmitters and Receivers 
Small, Attractive, H~h End Quality, 2 Channel Transmitter 
59,049 Settable Codes, 150'-300' Range, 1-l/4"x2"x7/16", Assembled 

Qty 1 5 10 
150' Transmiuer 24.95 19.95 15.95 
300' Range Transmitter 29.95 24.95 19.95 

'

Small, High End Quality, Receiver for the RF300 Transmitters 
1-1/4"x3-3/4"x9/16", 8-24 vdc CMOS Input I Outputs, PCB 

RF300R Receiver, assembled 24.95 20.95 16.95 
RF300RK Receiver, Parts Kit 19.95 15.95 12.95 

Small, Economical, Transmitter and Receiver Set 
Set Code, 60' Range, 1-7/8"x2-3/8"x7/16" (T), 2"x2-3/4"x9/16" (R) 

RF60 Transmitter <md Receiver 24.95 19.95 14.95 

S 4 shipping for nrst Item + $1 for tlth oddltlonolltem. C.. residents odd 1.25.., tax 
Y'S· Mautcrurd MotleY Ordcg Pcnonal Chcc;ba nnd Cyb c.o.p.a 

Visitect Inc. £510) 651-1425 Fax (510) 651-8454 
P.O. Box 14156 Fremont, CA. 94SJ9 

Write In 92 on Reader Service Card. 

I AUDIO- VIDEO- LASERS cont. 

WANTED 100 Realistic TV-100, Model 16-
1284 VHF/UHF stereo TV sound receivers or 
comparable with second language capability 
(SAP Channel). Community Service Network 
602-265-4310. 

ANRITSU. ML-94A OPTICAL power meter 
as new $200. Psitech Plus 707-745-4804. 

ULTRA SMALL TELEVISION CAMERA 
0.80"x1.14"x0.95" high, including lens. (H) 
320 x (V)240 pixels. Automatic Level Control. 
6-12 Volts, 20 mA. 75 ohm composite video 
output. Multi-element glass lens . $59 (+ 
$4.57 sales tax for CA orders) plus $4 S/H. 
Check or Money Order. Marketing and 
Business Services. UltraCam, 1030 E. El 
Camino Real #205, Sunnyvale, CA 94087. 
FAX: 408-749-8445. 

MILITARY RUBY rods for sale. Never used. 
200-250 watts output. Pre-polished. 
Quantities limited. Send $20 to R. Rhoades, 
545 Stewart Dr., Vista, CA 92083. 619-631-
7458. 

LASER SURPLUS New and used equipment 
for the hobbyist or professional. HeNe, 
Argon, VAG, Ruby, C02, and visible laser 
diodes. Also stocking optics, galvos, comput­
er and test equipment. Free Catalog. Laser 
Surplus Inc., 759 Laurel Road Dept. 5C, 
Clinton, TN 37716-5454. lasersur@ix.net­
com. com 

BROADCAST VIDEO equipment wanted: all 
types, new or old. Please call , Jon with info. 
317-539-2859. 

http://www.hackerscatalog.com Telecode's 
"Hackers Catalog" is now online. Everything 
the catalog contains and more . You ain't 
surfed yet! 

CABLE TV 

WE SPECIALIZE in all Zenith de­
scramblers. Call R&B Electronics toll free at 
888-81-CABLE and leave message. 

PZ-1 & PZ-2. IT'S ABOUT TIME! FOUR DIF­
FERENT METHODS REVEALED ON HOW 
TO TEST YOUR OWN ZENITH UNIT! NO 
SPECIAL PROGRAMMING, NO SPECIAL 
TOOLS, AND NO ELECTRONIC KNOWL­
EDGE NEEDED! PARTS COST LESS THAN 
$2. TAKES APPROXIMATELY 15 MINUTES 
TO CONVERT. PLANS $50. 24-HOUR 
INFORMATION LINE 213-637-8867. 5850 
W. 3RD STREET SUITE 104, LOS 
ANGELES, CA 90036. 

SSAVI. SAVVY scrambling today. Learn 
the secrets of this popular scrambling 
scheme. $10. VISA/MC/AMEX. ELECTRO­
MAN, Box 24474, New Orleans, LA 70184. 
504-482-3017. 

DIGITAL STORAGE 

OSCILLOSCOPE 
WITH SPECTRUM 

ANALYZER, DVM, FREQ. 

COUNTER, AND DATA 

LOGGER 

INCLUDES SOFTWARE & INSTRUCTIONS. 

ALLISON 0-SCOPE 
MODULES CONVERT 

PC'S INTO 
MULTIPURPOSE TEST 

AND MEASURING 
INSTRUMENTS 

if...· ,. 
":&• ... 

Screen 

Capture 

of 

Sine Wave 

Spectrum 

of 

Captured 

Sine Wave 

FEATURES: 
ASSEMBLED AND TESTED••••••••••••••••••• $169. • SMALL & PORTABLE 
ENHANCED SOFTWARE••••••••••••••••••••• $ 20. • USES PRINTER PORT 
KIT (WITHOUT CASE)•• • • ••••••••• • • ••• • • ••• $129. • USES STD. PROBES 
SHIPPING•••••••••••••••••• $7.50 (2ND DAY $11.50) • DC TO 50 KHz 
TO ORDER: SEND CREDIT CARD INFO., M.O., OR CHECK, • 10 v/div. TO 50 mv/div. 

OR YOU MAY CALL 1-800-980-9806· • MADE IN U.S.A. 
• SAME DAY SHIPPING 

ALLISON TECHNOLOGY 
CORPORATION 

OPTIONS: 
• PROBE SETS 

8343 CARVEL, HOUSTON, TX. 77036 U.S.A. 
PHONE: 1-713-777-0401 FAX: 1-713-777-4746 

DDS: 1-713-777-4753 

• EXTERNAL TRIGGER 
• DUAL TRACE 
• BATTERY PACK 

CABLE DESCRAMBLER! Anyone can build 
in SEVEN STEPS with RADIO SHACK parts. 
Plans $5. 1-800-818-9103. 

UNMODIFIED CABLE box pulls Zenith ST 
1000, 1086. Regal CR-83 plain converter. 
Oak RKDM-400 $20. Other brands available. 
Call405-631-1856. 

ZENITH 1000, 1086, 1600. Call: 405-631-
1856. 

TEST KIT BLOW OUT AND CLEARANCE 
SALE. All types of compatible test kits at 
low, low prices. Z-TAC converters and parts. 
Remote Controls as low as $1 each. Call 
407-676-2530. NO FLORIDA SALES. 

LASER SHOW Systems. Rack mount digital 
controller with keypad and LCD. Scanner 
head with XIV galvos, shutter, grating, choice 
of laser. Many preprogrammed patterns and 
beam effects + create your own. Complete 
systems starting at $695. RED LINE LASER 
PRODUCTS 314-831-3014. 

unday, 8am-2pm \:lim {!lD [I} Dealer Program 1 
e Supplies cost from $6 each 
• Free Directions 

VHS STOR AG E boxes with full sleeve . 
Black, white, or clear. $29/50 pc. case. QB 
video 1-800-249-3025. 

LASER RANGEFINDER measures distances 
up to 1000 meters: 1 yard/meter accuracy. 
Built into binoculars, 9V battery operated 
w/LCD display: $300 . Laser Sensor 
Technology, 3873 Easy circle, Marietta, GA 
30066-2031 . 770-928-2867 fax & phone. 

USED ARGON. Info at http://members.aol. 
com/laseril/ 

START YOUR OWN TECHNIC A L 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. 

LISTEN TO non-commercial music and other 
audio programs right in your own area. 1-
800-944-0630. 

ept29th 
REE Admission & Parking 

Shop 1 DO's of Sellers 

in ACP's Giant Parking Lot 
A d vanced C o mputer Products, Inc. 

You do the recycling work, 
and -·11 supply all the 
materials, training, 
and technical support. 

You ship us your customers 
toner cartridges and OPC 
cartridges, and -·n recycle 
them at a reduced price for you. 

You recommend us and give liter­
ature with our name to your cust­
omer. We'll deal direct with your 
customer. You have your code on 
our prepaid shipping label. 

e J Free Vld- Training Tape 
e Starter Kif-approx. $500 

supplies trw 36 recharges 
e For comp,.,_ Information. 

- Fax document# 2040• 

e Attractive Marlretlng Fly.n 
wltft your name available 

• Fast "ftlmarovncl 
• Genwk Paclraglng 
e See Fax document# 2092• 

e You eam commission 
• You ntCOIJI-d us 
• Prepaid UPS shipping labels 
e For complete Information. 

- Fax document# 2090• 

•To obtain Fax documents, use our Fax-On-Demand system. 
Call 516-467-0772 from any Fax machine eq uipped with a touch-tone 
phone, 24 hrs/day, 7days/week. Dial document# 4633 for an index. 

~~ Chenesko Products Inc 
• _,22215thAve,Suite4,Ronkonkoma,NY11779 800 221 3516 
~~SKO Phone 516-467-3205 E-ma1l· chenesko ,rVaol com • • 
PRO::lUCTS fax 516-467-3223 Fax-On-Demand 516-467-0772 
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The RF Connection 
213 North Frederick AVe. 
Suite 11NV 
Gaithersburg, MD USA 
20877 

Complete Selection of MIL-Spec Coax, RF 
Connectors and Relays 

UG-21B/U N Male for RG-213/214 ......... $5.00 
UG-21D/U N Male for RG-213/214 ......... $3.25 

N Connectors for 9913/Fiexi4XU9096 

UG-21B/9913 ....... $5.75 Pins Only ....... $1.50 
UG-21D/9913 ....... $4.00 Extra Gasket... .. 50 

Amphenoi83-1SP-1050 PL-259 ............ $0.90 
UG-176/U Reducer RG-59/SX .... 25 or 5/$1.00 
UG-175/U Reducer RG-58/58A .. 25 or 5/$1.00 
J&l Silver Teflon PL-259 MIL-Spec ............... . 
............................................ $1.25 or 10/$10.00 

MIL-Spec Coax Available (Teflon, PVC 11A) 
Certified CQ Flexi 4XL811 A (Flexible 9913) 

New Product: International's 9096-2A Low 
Loss RG-8 Size, Stranded Center Conductor 
Same Specs As 9913 ..... . 701ft or $59.00/1 OOft 

Also New: RG-8X Clear w/UV Jacket 98% Cu 
lntro Price .................................... $14.00/1 OOft 

Call for Specials of the Month 

Full Line of Audio Connectors for lcom, 
Kenwood, and Yaesu 

8 Pin Mike Female .................................. $2.00 
8 Pin Mike Male Panel ........................... $2.50 
13 Pin DIN for Kenwood ........................ $'2. 75 
8 Pin DIN for lcom ............................... ,... $1.00 
8 Pin DIN for Kenwood .......................... $-1 .50 

Prices Do Not Include Shipping 

Orders 
Info 
FAX 

soons3-2666 
301/840-5477 
301/869-3680 

Write In 130 on Reader Service Card. 

SPECIAL NEW 1&2 MEG 
PCMCIA SRAM CARD 

Made by Grid. will work with any laptop 
or PDA with a PCMClA type II socket 2 
Meg is Uncompressed size. Compatible 
with: HP IOOLX/200LX, Tandy Zoomer, 
IBM TP 300, 500, 755, ETC .... Uses a 

CR2335 Li battery (Included) 
(No software supplied) * I Meg SRAM $34.95 Ea. * * 2 Meg SRAM $69.95 Ea.* 

A80486DX50 Pulled working CPUs 
Pin Grid Array Type 5V Only 

* * $14.95 Ea.* * 
Removed for Upgrades 

I X9-80 30 Pin SIMM Modules 
3 Chip Type 

* * $11.95 Ea.* * 
30-Day 

Guarantee 
on all items 

Reboot Electronics, Inc. 
P.O. Box 1065 

Maywood, NJ 07607 

Phone/Fax 201-457-1980 
Write In 208 on Reader Service Card. 

ONE STOP shop for converters test equip­
ment. Everything you need for refurbish shop: 
bench alignment, complete systems 
(Wavetek 1402 signal generator, 1901 dis­
play scope, detector ... ). Call for head-end, 
modulator. 405-634-1535. 

JERROLD CFT genuine unmodified W/R 
$200 each. DRZ DIC genuine unmodified 
$25. Tocom 5503 genuine unmodified $25. 1-
800-500-9825. 

PZ-1 & PZ-2. It's about time! Four different 
methods revealed on how to test your own 
Zenith unit! No special programming, no spe­
cial tools, and no electronic knowledge need­
ed! Parts cost less than $2. Takes approxi­
mately 15 minutes to convert. Plans $50. 24-
hour information line 213-637-8867. 5850 W. 
3rd Street Suite 104, Los Angeles, CA 90036. 

PIONEER BOXES and most other major 
brands. In full test mode. Low prices. 
Finest quality equipment. Houston, TX. 
713-691-461 0. 

ZENITH ST1600 10-lot special. $175 each 
with remote. Call for other specials. D&M 1· 
800-550-8796. 

CABLE UNSCRAMBLED. Everything you 
want to know about cable, but are afraid to 
ask. $10. VISA/MC/AMEX. ELECTROMAN, 
Box 24474, New Orleans, LA 70184. 504-
482-3017. 

PIONEER UNITS 5XXX-63XXX units. Call for 
prices. E2-E5 test aids for 5XXX-61 XX $30 
ea. 63XX-67XX test aids with # $35 ea. All no 
E4. New Watch Dog, no switches, auto map 
$35 ea. E2-Writer $50. RF transmitter for Pio 
$150. Pio box repairs. A.S.-40 pin++ all mod­
els $34 ea. Other test aids $20-$35 ea. for 
compatible boxes. Call216-428-6910. 

CABLE DESCRAMBLER USING SIX 
PARTS FROM RADIO SHACK FOR UNDER 
$11! ANYONE CAN BUILD. NO SPECIAL 
TOOLS OR ELECTRONIC KNOWLEDGE 
NEEDED . INSTRUCTIONS GIVE TWO 
METHODS. $10. VIP, 5850 W. 3RD STREET 
SUITE 104, LOS ANGELES, CA 90036. 

WE SPECIALIZE in 5 and 1 0 lot pricing of 
NEW converters, descramblers and other 
cable equipment. One year warranty. No min· 
imum purchase. D&M 1-800-550-8796. 

70-CHANNEL plain converter, $35; Regal 
CR-83, $39. We also carry most hand remote 
as low as $4.25. Call for free catalog price 
base on 20 pieces. 405-631-5153, Fax 405-
631-4788. 

WE ARE overstocked with Zenith convert· 
ers, all models. Call R&B Electronics toll 
free at 888-81-CABLE and leave message. 

CRAZY BOARD SALE! Multi-mode-2200, 
multi-mode, S-86-80-90, Pioneer boards. All 
$12 each. Any quantity. 212-978-3535. 

"DESCRAMBLER SCHEMATICS REVEAL· 
ED." A powerful guide to descrambling 
schemes. $10. VISA/MC/AMEX. ELECTRO· 
MAN, Box 24474, New.Orleans, LA 70184. 
504-482-3017. 

CABLE DESCRAMBLERS, Pioneer 6310s 
and most other major brands. Low prices. 
Discounts for five or more pieces. Finest 
quality equipment. 30-day money back 
guarantee. Call anytime. Houston, TX. 713· 
691-4610. 

CABLE DESCRAMBLER using six parts 
from Radio Shack for under $11! Anyone 
can build. No special tools or electronic 
knowledge needed. Instructions give two 
methods. $10. VIP, 5850 W. 3rd Street 
Suite 104, Los Angeles, CA 90036. 

DEALERS NEEDED! FTG DEVICES as low 
as $60 ea. on lots of 25-50! Extra filters $10-
$20! Single set ONLY $951 J, P, or SA. 1-
800-820-1727 

CARL'S ELECTRONICS. Everything you 
ever wanted to know, but were afraid to ask. 
Cable descrambling, electronic plans and 
kits, and much more. Several informational 
items now available online. Come check us 
out at http://www.ultranet.com/-carlton or 
call 508-534-3228 for more information (9am-
1 pm Eastern). 

WE OFFER YOU -rBE LOWES-r 
PRICES IN ,.BE USA!! 

CALL US AFTER YOUVE CALLED THE REST ... 
We ship same day with next day delivery anywhere in the world. Payment must be 

collected· funds, Western Union or U.S. Postal Money Orders only. 
All equipment is sold solely for educational or experimental purposes. 

CALL 817 633·5991 24 BOORS 
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The One-Sto ource lor Cable Pa ts Tools & Accessories 
Only Novaplex Brings You So M a ny Great Lovv-Cost Converters 

Centurion 
Introductory Offer! For a limited 
time only, 1 0-lot price is only: 

The New Centurion converter offers o number of powerful features: 

eporentol control favorite channel memory 
eswitched AC ou~et batteries included 
esleep timer jumper cable included 
• remote control included illustrated user manual 

auto/manual fine-tune LED display 
place your orders soon-demand for the Centurion is high ! 

NOVA VISION 
Watch one channel 
and record another 

,.,., "4":1'2'"?/;?''"": A( ! ~~A'~+ < > ~ ~,ill»~ v"i'f<';: "' ~ _,"'::"!: 

Panasonic TZPC 145 Converter 
SA 8511-300 Converter 

iii!!!\ "3 r:- :, 
'•""' .t... ' ... 

any 
quantity 

MILLENNIUM 
Configure the vari· 
ous option pack­
ages to suit your 
needs 
1 0-lot: 

. . . . 

Quality SA-Compatible Remotes 

SRC 8600A SRC 47SA {w/volume) SRC 17SA 
Operates 8600 on- Operates 8540 8. 8590 Operates 85QD-8590 
screen programming series volumtKontrol series non-volume 
converters converters converters 

$6.25 $6.25 $5.75 

0 er s 
Jerrold- & SA-compatible topcoses with lenses from 
Torx Bits & Drivers (oil brands) from 
Capacitors (every voltage) ot 1 OOQ-Iot prices from 

SRC OlSA 
Operates all beige 
8500 series converters 

$5.75 

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

1 0-lot 
prices 

k! 
$3.25 

3.95 
.06 

,._ * < ~ ~ "' ~ , ·- ~ .. 
~ #:=:/·--:~ :·:v-r : ~ . ~ ~" 

~~y, ~' - "' 
Units sold with wireless remote control 8. batteries " 
Features include: porentol control (Panasanic onM, lost Panasonk TZPC 145 $ 65 
channel recoil, favorite channel memory, sleep timer, channel2 or 3; IO·Iot prkes 
channel 2 or 3 available. 
In quantities of 1 0 or more, $65 SA 85 II channel 3 8-lot: $ 65 

Also: Panosonic T1- PC 175 Series Converter wjvolume. 
Topcoses for Ponosonic, SA and Jerreld (all models) also 
available. Call for pricing and availability. 

Full Line of Jerrold-Compatibles 

PIRC 82A JRC 4SOA JRC SSOA {w/volume) ZRC 3 {Zenith) 
Operates Pioneer Operates Jerrold ORZ Operutes OP, OPBB, OPV, Operates all Zenith 
8200 series converters 4 50 series converters OQN 58.7, Storcom VI, PM, PZ, ST series 

8. OL 4 series converters 
$6.25 $5.75 $5.75 $6.00 

ntity dis 
Kester Solder 44 Coresize from $8.45/roll 
Jumper cables ( 1, 3 & 6 ft.) from .60 
Jerrold- & SA;:ompotible bezels & lenses from .95 

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

Panasonjc™, Jerrold™, Zenith™, Tocom™, PioneerTMand Scientific AtlantaTM are trademarks of their respective corporations and are not affiliated with Novaplex, Inc. 
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he inductor, or coil, is the third of 
three passive components, the 
other two being the resistor and 
capacitor. Like the capacitor, it 
stores energy. Yet while the 
capacitor does so in an 
electrostatic field, the inductor 
stores . energy in an electro­

magnetic field. More importantly, an inductor acts 
to oppose any change in current. The ability to 
store energy and oppose a change in current 
(inductance) makes the inductor a useful 
component, one worth exploring. 

Though not as widely used as capacitors, 
inductors, nonetheless, find extensive application 
in DC and AC circuits. In the former, we see them 
in solenoids, relays, speakers, the basic meter 
movement, and in electronic sensors. In AC 
circuits, they combine with other passive 
components to form simple low-pass, high-pass, 
band-pass, and band-stop filters. 

by 
Ronald A. Rels 

In this article, we'll examine fhe physical 
characteristics of inductors, how energy is stored 
in a magnetic field, ways an inductor acts to 
oppose a change in current, and inductive 
reactance. We'll conclude by exploring resistive­
inductive, RL, filters. 

The Inductor: Coil that Wire 

Inductors come in a wide range of shapes and 
sizes, as seen in Figure 1 a. Some are tiny, no 
bigger than a 1/2-watt resistor. Others are larger 
than a baseball. Coils can be fixed or variable. 
They can be wound on an air core (actually a 
hollow cardboard tubing) or a core of powdered or 
laminated iron. 

Schematic symbols for inductors are shown in 

A 

--

Figure 1 b. Note, each type of inductor has a unique 
symbol. 

Inductors, of course, exhibit inductance. The 
unit of inductance is the henry, symbolized by an 
H. In many applications, millihenries (Mh) and 
microhenries (Uh) are more common units. 

Two characteristics determine the inductance 
of an inductor: (1) its permeability and (2) its 
physical parameters. 

Coils are wound on either non-magnetic or 
magnetic materials. Non-magnetic cores consist of 
air, wood, copper, plastic, and glass. The 
permeability (ease with which a magnetic field can 
be established) of these materials is the same as 
for a vacuum. Magnetic materials are those such as 
iron, nickel, steel, or cobalt. These materials have 
permeabilities far greater than that of a vacuum. 
They are classified as ferromagnetic. Such cores 
provide a better path for the magnetic lines of force, 
thus permitting a stronger magnetic field. 

Physical parameters, such as number of turns, 

section, and travels out into the surrounding space, 
diminishing in strength. The magnetic field 
represents stored energy. 

When current ceases to flow, the magnetic 
field that was established by it collapses back into 
the wire. This collapsing magnetic field induces a 
voltage into the wire. Thus, stored energy is 
returned to the circuit in the form of voltage, which, 
if the circuit is complete, will produce current. 

If we wind a current-carrying wire into a coil, 
we have an inductor. The strength of the magnetic 
field surrounding that inductor is determined by the 
amount of current in the coil, the number of turns, 
how tightly the turns are wound, and the 
permeability of the core. All work to effect 
electromagnet field strength and the amount of 
inductance (L) in the coil. 

Opposing a Change in Current Flow 

An inductor has the ability to oppose a change 

Store 
that 

Energy 
length, and cross-sectional area of the core, as 
shown in Figure 2a, also determine the inductance 
of a coil. Inductance is inversely proportional to 
core length and directly proportional to cross­
sectional area. Furthermore, inductance is directly 
related to the number of turns squared. The 
mathematical relationship of these factors is 
shown in Figure 2b, where L is inductance in 
henries, N is the number of turns, J..L is the 
permeability, A is the cross-sectional area in 
meters squared, and I is core length in meters. 

Storing Energy in a Magnetic Field 

The ability of a coil to store energy in a 
magnetic field is based on the principle of 
electromagnetism. 

Every current-carrying wire produces a 
magnetic field that emanates from the 
wire's center, cuts through its cross-

Core material 

tums,N 

A 

in current. If current is increasing, the inductor will 
act to oppose the increase. If current is decreasing, 
the inductor acts to oppose the decrease. In the 
former, current eventually increases to a constant 
value, but, because inductance is present, it will 
take longer to do so. In the latter, current inevitably 
decreases to a set value (or to zero), but again, will 
take longer to do so because of circuit inductance. 

The role of inductance to oppose a change in 
current can also be summarized by Lenz's Law: 

"When the current through a coil changes, an 
inducted voltage is created as a result of the 
changing magnetic field and the direction of the 
inducted voltage is such that it always opposes the 
change in current." 

In other words, a changing current, producing 
a changing magnetic field (expanding or 
contracting), induces a voltage into the very coil in 
which current is flowing . This is called self­
inductance. The induced voltage will create its own 
current in the coil. Polarity of the induced voltage, 
and thus direction of the resulting , "induced" 
current, will act to provide an opposing or aiding 
current to the original. When the original current 
increases, an opposing "induced" current ~s 
created. When the original current decreases, an 
aiding "induced" current is produced. 

Lenz' Law is illustrated in Figure 3. Let's 
examine the figure closely. 

Air core Iron core Ferrite core 

In Figure 3a, the current is constant, being 
determined by battery voltage and resistor R1 . (For 
purposes of explanation, we assume the coil has 
zero resistance.) Remember, a voltage is induced 
only if current, and the resulting magnetic field , is 
changing.' If current is constant, the magnetic field, 
while present, is not changing. Thus in Figure 3a 
there's no induced voltage. 

Fixed 

Fieure 1 B 
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Variable 

B Fieure 2 
In Figure 3b, the switch is quickly closed. Total 

circuit resistance decreases (for· resistors in 
parallel , total resistance is less than the lowest 
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resistor) and current attempts to 
increase. But as current 
increases, the magnetic field 
begins to expand. This expanding 
(changing) magnetic field induces 
a voltage, and thus current, that 
opposes the increase for an 
instant. 

After switch closure, the rate 
of magnetic field expansion 
decreases (Figure 3c). Eventually 
current in the coil reaches a 
steady, constant value 
determined by battery voltage 
and total circuit resistance 
(Figure 3d). While the current is 
now greater than before the 
switch was closed, it took time to 
reach the new value. 

In Figure 3e, the switch is 
suddenly opened. With more 
resistance in the circuit, less 
current "wants" to flow. As current 
decreases, the magnetic field 
begins to collapse, inducing a 
voltage into the coil. The resulting 
"induced" current opposes this 
decrease. We say the "induced" 
current is aiding the original 
current, flowing in the same 
direction as it tries to help 
maintain the original current 
value. 

Eventually, though, current 
decreases to the original value 
determined by battery voltage 
and R1 (Figure 3f). 

To summarize: "The polarity 
of induced voltage is opposite 
battery voltage for an increase in 
current and aids battery voltage 
for a decrease in current." 

Inductive Reactance 

Opposition to current flow in 
a DC circuit is known as 

Fieure 3 

(a) Switch open: Constant curn:nt and constant 
magnetic field; no induced voltage. 

r /I + 11 increases 

(c) Right after switch closure: The rate of 
e~tpansion of the magnetic field decreases, 
allowing the current to increase exponentially 
as induced voltage decreases. 

r /1 = / 1 +I~ prior to switch opening 

(e) At instant of switch opening: Magnetic fteld 
begins to collapse, creating an induced voltage, 

which opposes decrease in curn:nt. 

Light Bulb 

120 VDC 

2.65 H 
R = 1 ohm 

R = 
+ 

= 2 . 4 A 

A 

Fieure 4 

XL = 1 ,000 ohms 

= 1 ohm Light Bulb 
120VAC 

60 Hz 
R = 50 ohms 

= 11.4A 

B 

r 11 + 12 same as / 1, before 
· switch closure 

(b) At instant of switch closure: E~tpanding 
magnetic field induces voltage, which 
opposes increase in total cum:nt. 

(d) Switch remains closed: Curn:nt and 
magnetic field reach constant values. 

r / 1 decreases 

(f) After switch opening: Rate of collapse of 
magnetic field decreases, allowing current to 
decrease e~tponentially back to original value. 

L 

resistance. It's measured in 
ohms. Opposition to current 
flow in an AC circuit is called 
reactance. It, too, is 
measured in ohms. 

. When an AC circuit has 
inductance, opposition to 
current flow exhibited by the 
inductor is known as 
inductive reactance. The 
letter X identifies reactance. 
When used in conjunction 
with the subscript L, the term 
XL denotes a value of induc­
tive reactance. 

If alternating current flows 
in an inductor, that current is 
much less than the resistance 
of the coil windings alone 
would allow. Why? Because, 
as we saw above, current 
variations in the inductor, 
producing a varying magnetic 
field, causes voltage across 
the inductor (self-inductance) 
that at times opposes the 
applied voltage. The result is 
inductive reactance, the 
additional opposition to a 
sinewave alternating current. 

The amount of XL can be 
expressed by a simple 
formula: 

where: 
XL equals inductive 
reactance in ohms. 
2rt is a constant of 6.28 for 
a sinewave. 
f equals frequency in hertz. 
L equals inductance in 
henrys. 

Note, XL increases with an 
increase in frequency and an 

R Output 

~--------------~.-----0 
Vout 

A 

Vin 
Figure 5 

Band 

f 

B 
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XL= 0 

A• 
XL= 62.830 

~ IOVnns 

'C7 
8 · 

10 V nns XL= 628.3 0 

c 
10 V nns XL = 12.56.6 0 

D 

Figure 8 

~ IOVnns 

'\.7 
I 

10 V nns 

10 V nns 

increase in inductance. 
The concept of inductive reactance is 

illustrated in Figure 4. 
In Figure 4a, a 2.65 henry inductor is 

connected in series with a light bulb across a DC 
source. The light bulb has a resistance of 50 
ohms, while the coil winding's resistance is a mere 
1 ohm. Total opposition to current is 51 ohms. As 
a result, approximately 2.4 amperes flows. Even 
though an inductor is present, no inductive 
reactance exists. Why? Because there's no 
alternating current. A coil in a DC circuit has only 
resistance, no reactance. 

In Figure 4b, the 120-VDC source has been 
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replaced with a 120-VAC, 60-Hz generator. Since 
now we have AC, there is inductive reactance. At 
60-Hz, inductive reactance equals 1,000 ohms. 
(See formula above.) That reactance is added to 
50 ohms of light bulb resistance to produce a total 
opposition of 1 ,050 ohms. As a result, 11.4 
amperes flows. 

The inductive reactance effect we've been 
examining has almost unlimited application in 
practical circuits. 

Consider that resistance has the same ohms 
of opposition in any circuit, DC or AC. But with 
reactance, the amount of opposition depends on 
the frequency of alternating current. One example 

R 

L Output 

A 

Vout 

Figure 7 

Stop Band 

Band 

f 
B 

would be to use XL where it's desired to have high 
ohms of opposition to alternating current, but little 
opposition to direct current. Or, to use XL for more 
opposition to a high-frequency AC compared to 
lower frequencies. We take advantage of these 
factors when we design simple passive filters with 
inductive elements. Let's take a look. 

Passive Filters 

Inductors are used with other passive com­
ponents, resistors, and capacitors, to form simple, 
but effective, frequency filters. 

A low-pass filter, consisting of an inductor and 
resistor in series across an AC signal source, is 
shown in Figure Sa. The output signal is taken off, 
or across, the resistor. 

Low-pass filters permit only low frequencies to 
pass through while attenuating higher 
frequencies. As shown in Figure 5b, a certain 
range of low frequencies (the pass band) will 
pass, while those above the range are filtered out. 
The upper end of the pass band is identified as the 
cutoff frequency, fc. It's always 70.7% of maximum 
filter output. 

To understand low-pass filtering, refer to 
Figure 6. In part a, the source frequency is zero. 
The output voltage, taken across the resistor, is 
equal to the source voltage because the resistor 
drops, or uses up, the entire 10 volts. Since there 
is no inductive reactance, the coil has zero ohms 
(neglecting any winding resistance). 

In part b, the input frequency is now 1 KHz. As 
a result, there's an inductive reactance of 62.83 
ohms. According to the voltage divider formula, 
with 62.83 ohms in series with 100 ohms, the 
resistor drops 8.47 volts. 

In part c, the input frequency has been 
increased to 10 KHz. Inductive reactance has 
jumped 1 0-fold, to 628.3 ohms. Now only 1.57 
volts appears across the resistor. 

Finally, in part d, with a 20 KHz input signal, 
the inductor exhibits 1,256.6 ohms. Just 0.79 volts 
appears across the output. 

What's going on here? It's simple! As 
frequency goes up, so does inductive reactance. 
The resistor's value, however, doesn't change. 
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constant, with each increase in 
frequency there's less voltage to be 
dropped across the resistor, the circuit 
output. Remember, in a series circuit, 
voltage drop is proportional to 
resistance. As the voltage across one 
resistive element increases (inductor, in 
this case), it decreases across the 
other resistive element (resistor). 

A high-pass filter, also consisting of 
an inductor and resistor in series 
across an AC signal source, is shown 
in Figure 7a. Note, in this case, the 
signal is taken off the inductor. 

High-pass filters, as you would 
expect, permit only high frequencies to 
pass through while attenuating lower 
frequencies. As we see in Figure 7b, a 
range of high frequencies (the pass 
band) will pass, while those below the 
range are filtered out. As with a low­
pass filter, the cut-off frequency, fc, is 

The output voltage is 0.63 volts. 
In part c, a 1 KHz source signal results in a 

62.83-ohm inductive reactance. Output voltage is 
now 5.32 volts. 

And in part d, with a high enough frequency 
from the source, inductive reactance reaches 
infinity. In that case, all the input voltage would 
appear across the output. 

What we're seeing, of course, is the reverse of 
a low-pass filter. Essentially, the only difference 
between the circuits of Figures 6 and 8 is the point 
at which we take the output signal. For a low-pass 
filter, the signal is taken off the resistor. For a high­
pass filter, it's taken across the inductor. 

4-----------._~~-------------J f ctll fo fcthl 

70.7% of maximum filter output. 
Referring to Figure.Ba, with a source 

frequency of zero, no inductive 
reactance is present and there's zero 
voltage across the inductor, and, thus, 
the output. 

By combining low-pass and high-pass filters, 
we create a band-pass filter, one that allows a 
certain band of frequencies to pass and 
attenuates, or rejects, all frequencies below and 
above the pass band (Figure 9a). Furthermore, a 
band-stop filter can also be created from low- and 
high-pass filters. In terms of response, this type of 
filter is essentially the opposite of a band-pass 
filter. It allows all frequencies to pass except those 
lying within a certain stop band (Figure 9b). 

Band stop 
Figure 9 B 

Since the source voltage (1 0 volts) remains 
In part b, a 1 00 Hz source signal 

produces an inductive reactance of 6.28 ohms. 

Too bad we don't have space to delve deeply 
into band-pass and band-stop filters, as well as 
numerous other inductor applications. But I think 
we've covered enough to give you the message. 
An inductor may be just a coil of wire wound on a 
core. Yet it has some remarkable uses. NV 

I CABLE TV cont. 

FILTERS 97.5, 106.5, 108.5 11Q.O, all 70dB 
deep, $15 ea. 2200-Q $150, Super-Q $75, 
Pioneer Super·O $85. Minimum 10 lot. 718-
349-6506. 

NEW! "PROGRAMMABLE" PIONEER 
TEST MODE ACTIVATOR ALLOWS USER 
TO PROGRAM ANY SERIAL NUMBER 
INSTANTLY! THIS PRODUCT IS SOLD 
FOR TEST PURPOSES ONLY. $125, PLUS 
SHIPPING AND COD. CALL KEN ERNY , 
ELECTRONICS, 24 HR ORDER AND 
INFORMATION LINE. 516-389-3536. 

REFURBISHED CONVERTERS Panasonic 
TSP $65. Zenith ST 1086$100. 400, 450 DIC 
$35. Also available encoders SSE 200AN, 
DSE 1000, DSE 1011, Hamlin MLE-12. 405-
691-0647. 

Write In 91 on Reader Service Card. 

UNIVERSAL DESCRAMBLER. Unscramble 
signals using your VCR as the tuner. Works 
with virtually any system, this is the only one 
you need. Declare cable box independence! 
Fully assembled . $129 .95 + $5 S&H. 
VISA/MC/AMEX. ELECTROMAN , Box 
24474, New Orleans, LA 70184. 504-482-
3017. 

FOR ALL your CABLE wants and needs call 
R&B Electronics. We will do our best to meet 
your satisfaction. Our prices are the best 
around. Call toll free at 888-81-cABLE and 
leave message. 

CABLE DESCRAMBLER using six parts 
from Radio Shack for under $111 Anyone 
can build. No special tools or electronic 
knowledge needed. Instructions give two 
methods. $10. VIP, 5850 W. 3rd Street 
Suite 104, Los Angeles, CA 90036. 

CBTV CONVERTERS: RX-400-DIC, RZ-DIC: 
$59. Pio BA-SXXX: $150, BA-61 XX $175, 
63XX: $200, Stealth 1000-P: $49, FTB-3 $49; 
M-80, Pio-Brown; 63XX, green: $69. We 
carry most Pan-cake. Call for low-cost, SO­
channel plain converter only: $29. Tel: 405-
634-1535, FAX: 405-634-1587. 

PIO 61-67XX A.S. boxes PDV? boxes for 
sale. Pio test aid E2-E8; watch dog, no 
switches, auto map, 5xxx-67xx $25 ea. Pio 
E2 writer $40. Pio test aid for 63xx-67xx 
needs no serial#, $28 ea. A.S. test aid 40-pin 
micro ++ all models $35 ea. Quick BDS all 
models $25 ea. PDV? multi $25 ea., PDVS 
$20, Pio + PDV external activators $110 ea. 
Filters $20. Call 617-389-5155, BTW 7·9pm 
EST. 

ZTACS, ST1000- ST1622 for sale. Call John 
419-385·3100. 

BUYING SCIENTIFIC Atlanta 8600, 8580, 
8550, 8500. Software available. SA, Pioneer. 
Will program your 8550, 8500 EPROMS for 
$7.50. Cable security key gets passed collars 
$25. Add $5 shipping. No TX sales. Send 
postal money order to: K. Perry, PO Box 816, 
Leander, Texas. Phone: 512-259-4no. 

SUPER TRAP. 1,000 times more powerful 
than a FM trap! Exclusive multi-pole design. 
$29.95 + $3 S&H. VISA/MC/AMEX. ELEC­
TROMAN, Box 2447:4, New Orleans, LA 
70184. 504-482-3017. 

TAMPER LABELS: Permanent self sticking 
"Tamper Proof 'VOID' & SEALS." Silver or 
Mylar for void, round or rectangle for seals. 
Protect your sales or repair warranty. Small 
or large quantities available. Send $1 for 
sample sheets. D&R Electronics, 10 Park St., 
Thomaston, CT 06787. 
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SOUTHERN 
ELECTRONICS 
888-51-C LE 
WE WILL BEAT ANY PRICE ON 

STEALTH 
DESCRAMBLERS 

P80 & lOOOP 

CALL FOR YOUR PRICES!!! 
(l\IINIMUM ORDER 10 PC) 

CHECK OUT OUR PRICES ON 
BOSS I, II & III 
10 20 50 

$195 $180 CALL 
LET US HELP YOU REDUCE YOUR 

INVENTORY COSTS. 

NO FLSALES 

Southern Electronics 
10097 Cleary Blvd., #285 

Plantation, FL 33324 
Write In 168 on Reader Service Card. 

Model PTS-1 0 

$55 
LIFETIME WIRE STRIPPER, a 
breakthrough in wire stripping 
technology . Extremely fast tool 
will strip PVC insulation #14 to 
#30 AWG from solid, stranded or 
shielded wires. High quality strip 
is achieved by patented stripping 
element (.008" thick) which ther­
mally cuts the insulation all the 
way to the conductor without 
nicks. Five year test, with over 2 
million stripped wires , using the 
same element, speaks for itself. 
The stripper has won a -

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

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

Write In 207 on Reader Service Card. 

DESCRAMBLE CABLE with simple circuit 
added to Radio Shack RF modulator, part 
#15-1273, and using cable ready VCR as 
tuner. Instructions $10. Parts for all four cir­
cuits, $12.95. S&H $1 . Telcom, Box 832-V2, 
Brusly , LA 70719. 

PIC BUSTERS 16C54 $2, 16C56 $2.25, 
16C57 $2.50 ea. Chip burning available. 212-
978-3535. 

WANTED: RF engineer familiar with CATV 
descrambling devices. Excellent salary and 
benefits. Must be willing to travel throughout 
US. Serious callers only. 619-929-0585. 

" BASEBAND VIDEO EXPLAINED." 
Discover what a baseband signal is and how 
it's constructed. Learn the advantages of 
doing th ings the baseband way . $10. 
VISA/MC/AMEX . ELECTROMAN , Box 
24474, New Orleans , LA 70184. 504-482-
3017. 

SIGMA 3DI2000 converter kit. Gets all chan­
nels . $175 . 1-800-484-3752 x4260. Fully 
guaranteed. 

WE CARRY most CBTV major brands. Call 
for free catalog . White-Star Electronics, 405-
631 -5153, Fax 405-631-4788. 

CABLE DESCRAMBLERS QUANTITY 
PRICING AVAILABLE . NO CA SALES. 24 
ORDER AND INFORMATION 213-980-3390. 

RECEIVE STOCK prices, news, and trucking 
info, in full screen text, on TV without monthly 
fees. Send $8 and SASE to: Electrotec, 2626 
W . Parrish Ave . #261 , Owensboro , KY 
42301-3313. 

PICS, GALS READ if you've lost your mas­
ters. Programming service available. Call for 
info. Network Sales, 616-683-0500. 

CABLE DESCRAMBLERS quantity pricing 
available. No CA sales. 24 order and Infor­
mation 213-980.3390. 

SMART-2 JR AND PHOENIX! WIRELESS 
EXTERNAL TESTERS/ACTIVATORS FOR 
CABLE. STANDARD AND PHOENIX 
REVIVING MODE. PORTABLE, SMALL 
AND BATTERY OPERATED. PROVEN 
OUTSTANDING PERFORMANCE AND 
SUPERIOR QUALITY FROM MAKFIT 
RESEARCH. NO CALIFORNIA SALES. 
CALL: 1-800-220-3543. http://ourworld.com 
puserv.com/homepages/makfit makfit@ com 
puserve.com 

TEST KITS & TEST AIDS . ALL TYPES , 
MOST MODELS. E-MAIL FOR YOUR PRICE 
LIST OR FAX IN YOUR FAX NO. TO 1-800-
401-8641 OR (8004018641@ pagecard . 
com) . Full tech support, wholesale pricing , 
credit cards/COD OK. 

OAK SIGMA board $125, multi-mode 2200, 
multi-mode , S-86-90-80, Pioneer, T3/7 
boards $12 each. SA-8610X boards avail­
able. Minimum 10 pc. Call 718-349-6506. 

BRTTERIES REPLRCEMENT 
BRTTERIES 
RLL NEW • MRDE IN U.S.R. 

KENWOOD YAESU CAMCORDER MasterChargers• NEW/ 
PB1 12v @ 1100 mAh $50.00 FNB-2 10.Bv 600 mAh $19.00 KENWOOD TII22ATn9A KNB·3 7.2v @ 1200 mAh 30.00 FNB-4 12v 750 mAh 39.00 Panasonic PB BO/aa 

SRLE! MasterCharger I DELTA V, 
I{NB-4 7.2v@ 2200 mAh 69.00 FNB-4A 12v 1000 mAh 55.00 ORIG PAN ....... .... .......... ... ... $39.00 PB32 6v @ 600mAh 

PBS 7.2v @ 760 mAh 35.00 FNB-17 7.2v 600 mAh 30.00 RAPID CHARGER PB33 6v @ 1200 mAh 
FNB-10S 7.2'1 1200 mah 39.00 Sony NP77H 2400 mAh 39.00 All VOLTAGE 4.8v ·13.2v 112·2 HOURS PB34 9.6v @ 600 mAh 

.PB7 7.2v@ 1500 mAh 49.00 FNB-12S 12v 600 mAh 40.00 Sony NP55 1200 mAh 29.00 ALL 7.2 VOLT 
MasterCharfr na PBB t2v@ B50 mAh 49.00 FNB-25 7.2v 600 mAh 35.00 @ 1500 mAh* TAPER CHA GER 

YAESU 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.Bv @ 600 mAh 
PB-14 12v@ BOOmAh 49.00 FNB·26S 7.2v 1500 mAh 49.00 Canon Bmm 2000 mAh 36.00 

ALL VOLTAGE 4.8v -13.2v 0 HOURS FNB·33~J 4.8v ·@ 1500 mAh 
PB·1B 7.2v@ 1500 mAh 47.00 FNB·27S 12v BOO mAh 49.00 BATIERY FNB-35 7.2v @ 1500 mAh 

I COM All NCO 
Panasonic Palm 2400 mAh 39.00 DUAL CHARGERS FNB-38 9.6v @ 600 mAh 

7S 13.2v @ 1400 mAh $53.00 EPB·10N 7.2v@ 700 mAh $36.00 JVC GR Type C 1500 mAh 36.00 PACKS • MasterCharger i+l ICOM-W21 AT/2GX 
BS 9.6v @ 1400 mAh 51.00 EPB·12N 12v@ 700 mAh 47.00 Sharp BT 21/22 2000 mah 45.00 • MasterCharger l+lla BP-157 7.2v @ 900 mAh 
BP7 13.2v@ 600 mAh 53.00 DJ-FH • MasterCharger lla+lla* BP-157(8) 7.2v @1500 mAh 
BPB B.4v @ 1400 mAh 50.00 EPB·16N 7.2v@ 750 mAh $37.00 RCA/Hitachi Smm 2400 mAh 39.00 $3900 'AIITOMATICAU Y CHARGES TWO BP-132 12v @ B50 mAh 

SA/SAT 
EPB·16N 12v@ 600 mAh 47.00 BATTERIES AT THE SAME TIME "available with and without microphone" 
DJ-180, DJ580 ALL BRANDS AVAILABLE 

BPB2, BPB3A EPB·20N 7.2v @ BOO mAh $34.00 
•EXCEPT FNB-35jSJ(SJ All MasterChar~ers MOTOROLA 

BP84 7.2v@1200 mAh 3" $39.00 EPB-20NX 7.2v @ 1600 mAh 44.00 GP-300 7.5v @ 1200 mAh 
BPB5B 12v 600 mAh 3" 69.00 EPB-22N 12v@ BOO mAh 49.00 (Single and Dual) eature: 

• Interchangeable Cups 
• Fully Automatic Operation 
• Built in Overcharging Protection 
• User Friend!~ 
• More Than 5 Cups Available 
• Optional DC Charger BRT.,.~n u .,.~CH INC 8oo souTH sRoAowAY, HicKsviLLE, NY 11801 

I ~ 11 T • I ~ 1 • 800-442-4275 • FAX 516-496-9523 
SEND FOR FREE CRTRLOG • DERLER INQUIRIES WELCOME IN NEW YORK STATE CALL : 516-496-9520 
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AFFORDABLE, HIGH QUALITY ELENCO OSCILLOSCOPES 
2 YEAR WARRANTY 

MX-9300 
Four Functions in One Instrument 

Features: 
• One instrument with four test and measuring 

systems: 
• 1.3GHz Frequency Counter 
• 2MHz Sweep Function Generator 
• Digital Multimeter 

Features: 

STANDARD SERIES 
S-1325 25MHz $325 
S-1340 40MHz $419 

DELUXE SERIES 
S-1330 25MHz $459 
S-1345 40MHz $549 
S-1360 60MHz $749 

• Digital Triple Power Supply 
• 0-30V@ 3A, 15V@ 1A, SV@ 2A 

• TV Sync • High Luminance 6" CRT Features: 
• 1 mV Sensitivity • Complete Schematic • Delayed Sweep • Dual Time Base 
• X-Y Operation • Plus much, much more!! • Automatic Beam Finder • Illuminated Internal Gradicule 

l2 FREE probes with each scope!! I • Z Axis Modulation • Built-in Component Test 
• Plus all of the features of the "affordable" series!! 

B&K 4040 w/ Frequency 
• 2Hz to 20M Hz 
• AM and FM Modulation 
• Linear and Log Sweep 
• Counter Range 5Hz to 30MHz 
• 5 Digit Display $425 

Fluke Multimeters 
70 Series 
Model 7011 ....................................... $69.95 
Model7311 ....................................... $97.50 
Modei751L .................................. $135.00 
Model 7711... .................................. $154.95 
Model 7911.. ................................... $175.00 
80 Series 
Model 83 ..................... ................. .$235.00 
Model 85 ....................................... $269.00 
Model87 .................................... ... $289.00 

M-1700 
Digital Multimeter 

11 functions including freq to 
20M Hz, cap to 20~F. Meets UL-
1244 safety specs. 

GF-8026 w/ Frequency 
• .02Hz to 2M Hz 
• Linear and Log Sweep 
• Counter Range 1Hz to 1OM Hz 
• 4 Digit Display 

Model M-6100 
Programmable DMM 

Includes FREE Computer Interface 
and FREE Software 

• Analog Bar Graph 
• Large 3 3/4" LCD Display 
• Menu Driven 
• Triple Display 
• RS-232 Interface 
• True RMS 
• 9 Basic Functions 

including cap. & freq. 
• Auto Power Off 
• Easy-to-use 

$ 

Kit Corner over 100 kits available 

2 meter I 6 meter 
Amateur Radio Kit 

$34.95 

Model M-1 OOSK 

Model AM/FM-1 08 
AM/FM Transistor 

Radio Kit 

Model TR-18K 
Low cost, 31/2 digit LCD, 18 ranges Stereo Cassette Player Kit 
transistor tes~ diode test, overroad • Transparent case 
protection anas~~~:: size. • High resolution $15.95 

Model XP-581 
4 Fully Regulated Power Supplies in One Unit 

4 DC voltages: 3 fixed- +5V@ 3A, + 12V@ 1A, -12V@ 1A • Variable- 2.5- 20V@ 2A 

Ideal for laboratories, 
service shops and hob­
byists. 

B&K Model 1688 
High Current (25 DC amp) Power Supply 

• Vanable 3-14VDC 
• 25 amps@ 135V 
• Thermal Protection 

$249.95 

1.3GHz Universal Counter 
Model F-1300 

• Period 
• Frequency & 8 
other functions 

XK-550 Digital I Analog Trainer 
Elenco's advanced designed Digital I Analog Trainer is specially 
designed for school projects. It is built on a single PC board for 
maximum reliability. It includes 5 built-in power supplies, a func­
tion generator with continuously sine, triangular, and square wave 
forms. 1560 tie point area. 

XK-550 
Assembled and Tested 

$169.95 

XK-SSOK • Kit 

$139.95 

Tools and meter 
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ALABAMA 
RT Systems Amateur Radio 
SUpply 
8207 stephanie Drive 
Huntsville 35802 
ARIZONA 
lkrtt~ries, Batteries 

15 W. Glendale Ave. #4 
Phoenix 85051 

1829 E. Southern Ave. 
Tempe-85282 
6245 E. Bell Road 
Scottsdale 85254 
MJ Sales, Inc. 
1842 W. Grant Road 
T vcson 857 45 
Tower Records 

. :fE. 9th St. 
Tempe 85281 
e~FORNIA 
Abletronlcs 
9155 Archibald Ave. UnitE 
Cucamonga 91730 
Advanced Computer 
Products, Inc. 
1310 ·B· E. Edinger Ave. 
Santa Ana 92705 
All Electronics 
905 S. Vermont Ave. 
Los Angeles 90006 
14928 Oxnard St. 
Van Nuys 91411 
Allefl'$ To Go 
13461 Hwy. 88 
Lockeford 95237 
Alltronics 
;2300-D lanker Road 
San Jose 95131 
Black Feather Electronics 
3004 E. 7th st. 
Long Beach 90814 
Colifomia Compu-Books 
.38Q5 Ocean View Blvd. 
Montrose 91020 
Computing Technology , .... 
251 Balsam St. · • 
RJ~gecrest 93555 
Darcell Electronics 
4910 Santa Anita Ave. 
El Monte 91731 
DAVTI/ 
212A Miller Ave. 
South San Francisco 94080 
Del Amo Books & News 
3758 Sepulveda Blvd. 
Torrance 90505 
Ford Electronics 
&431 Commonwealth Ave. 
Bueno Park 90621 
Gent~ Electronics 
11652 Monarch St. 
Garden Grove 92841 

. Harding Way News 
· 113 W. Harding Way 
stockton 95204 
Hi-Fi Doctor 
l814E. Ball Road 
Anaheim 92805 
HSC Electronic SUpply 
4837 Amber Lane 
S6cromento 95841 

3500 Ryder st. f!i 
Santa Clara 95051 
6819 Redwood Drive 
Cotati 94931 
JK Electronics 
6395 Westminster Ave. 
Westminster 92683 
Pace Electronics 
369 Hampshire Road 
Thousand Oaks 91361 
Quantum EnterpriSes 
1566,Simpson Way 
Escondido 92029 
Sav-On Electronics 
13225 Harbor Blvd. 
Garden Grove 92643 
Survival Books & Equipment 
11106 Magnolia Blvd. 
North Hollywood 91601 
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The Radio Place 
5675-A Power Jnn Road 
SacrafJlento 95824 
Tower Books 
1280 E: Willow Pass Rood 
conoqrd 94520 
630 Son Antonio Road 
Mountain View 94040 

)600 Broadway 
Sacramento 95818 

2727 El Camino Real 
SOn Mateo 94403 

Tower RecordsNideo 
220N. Beach Blvd, 
Anaheim 92801 

212 Fst. 
Davis 9561~ 

5~ Chrlsfle Ave. 
Emeryville 94608 

56JJ Blackstone 
Fresno 93710 

2052 Redwood Hwy 
Greenbrae 94904 

2280 Market st. 
San francisco 94114 

3205'20th Ave. 
San Frpncisco 94132 

2525 Jones st. 
, San Francisco 94133 

-'87 t Bto1Som Hill Road 
··&,n Jose 95123 

'14570 Ventura Blvd. 
Sherman Oaks 91403 
Valencia Newsstand 
23164 W. Valencia Blvd. 
Volencia 91355 
Video Electronics 
3829 University Ave. 
son Diego 92105 
CANADA 
COm-West Radio 

J.fd. 
9tli Ave. 

V ouver. SC V5X 4K6 
COJ.ORADO 
Flstell's Micro Electronics 
7023 E. Colfax Ave. 
Denver 80220 
lnt$matlonal Tesla Society 
2220 E. Bijou St. 
Colorado Springs 80909 
T H l;leetronlcs 
216 Commerce Dr .. Unit 2 
Fort Collins 80524 
towel B~ords/Video 
2500 E.dst Ave. 
Denver 80206 
Western Test Systems 
530 Cornpton #C 
Broomfield 80020 
C:ONNEeTieUT 
Archway News 
64Bonkst. 
New Milford 06776 
Derric Electronics 
1090 Whitney Ave. 
Harnden 06517 

M1$1111C'JOF 
COLUMB.IA 
Tov.ter Records 
20QQ Pennsylvania Ave. 
Washington 20006 

FLORIDA 
Clarks Out of Town News 
303 S.' Andrews Ave. 
Fort lauderdale 33301 
Mikels Electronic 
Distri6uting Co. 

. 1001 NW 52nd St. 
Foq; ~guderdale 33309· 

.,.,SkyclOft Parts Be Surplus, Inc. 
2245 W. Fairbanks 
Winter l?ork 32789 
Sunny's At SUnset 
2260 SUnset strip 
SU,nrlse 33322 

Tower Records 
3400 Around Lenox Drive 
Atlanto,30326 
HAWAII 
Tower Records 
4211 Waiaiae Ave. 
f\onolu[u 96816 

611 Keeaumoku 
Honolulw 96814 
IDAHO 

Accurate Instruments 
''1201 ~24 Highway 
lndepenpence 64054 
Electronics- Exchange 
8644 St.G.harles.Rock Road 
st!i'·touis 63114 · 

NEBRASKA 

~~~~~~~icsc~. 
Omaha 68131 
NEVADA Hi-Tech Surplus 

605 E. 44th St. AmQteur Electronic Supply 
Boise 83714 1072 N. Rancho Drive 
The current source Las Vegas 89106 
5159 Glenwood Le~fuster's Electronics 
soise.-83714 293CP1N.LasVegas Blvd. 

VST ,22 
ILUNOIS No . Vegas 89030 
CltyNewsstand R rid 
40H.l N. Cicero 1656 Nevada Hwy 
ChtCQgo 60641 Bould~r City 89005 
Pick's flectronlcs TowerJ~ecords/Video 
Lewis Park Mall 4580 W. Sahara Ave. 

· Carbondale 62901 · las vegas 89102 
Tower Records/Video/Books 6450 south Virginia 
383 W. Army Trail Road Reno 89511 
Bloomingdale 60108 NEW .JERSEY 
2301 N. Clark St. #200 4R TechSystems 
Chicago 60614 l 309 Highway 71 
'1209 E:· Golf Road Belmar 07719 
Schaumburg 6Q 173 l Acord$ .. ., 

4NDIAWA "SD9 t~c17 SoUth 
Harbourtown Sales floramus 07652 

108 Park 32 West Dr .. #D NEW YORK 
Noblesville 46060 All Phase Video 

KANSAS Security, Inc. 
• . 70 Cain Drive 

Uoyd's Radio & Bref;lf\ltood 11717 
Electronic, Jnc. " Hc:iht Central 
220 W. Harry St. 3 N~ptune Road 
Wichita 67213 Po4ghkeepsie 12601 
KENTUCKY Hirse"h Sales Corporation 
K-SortSystems 219'Colifornia Drive 
5J4Sfeele St. svill~1c,14221 
Frankfort 40607 ecorCis/Video 
LOUISIAIIA 105 ........ Country RoOd 
Gometorce Central HQ Carlekelace 11514 
13623 Hooper Rd. #CA 350-3<7.0 Route 110 
Baton Rouge 70818 Huntington 117 46 
Lakeside News 383lafayette st. 
3323 Sevem Ave. New Yerk 10003 
Metairie 70002 OHIO 

, Tower-.Jlecords ComRH.Stuff . 
· 408 N.'Peter st. 2751 Medina Road 

New Orleans 70130 Medino44258 
' MARYLAND Dayton SoftWare, 

Keep 1n Touch ~903 Wilmington Pike 
Communications K~lterii'IQ i45429 
700 Made Ave.,Store B D!Qital One 
Baltimore 21221 7003 MentorAve. 
Silicon Volley Electronics M.~ntor 44060 
20l4·A lndustrial Drive FoOtsteps . 

<(60Conger 
Eugene 97 402 
1545 N.. Commercial NE 
Salem 973:03 
Powell's Technical Bookstore 
33NWPark 
Portland 97209 
To~~r.Books 
l301.r<JE l02nd Ave. 
Portlcmd 97220 
PSNftSYLVANIA 
Lehman Scientific 
2997 -F Cope Hom Road 
Red Lion 17356 
Penn (Electronics 
23ltJA Walnut st. 
Harrisgurg 17103 

~if~; Towe~fooks 
01 425 S"qlJth St. 

Philaoelphia 19147 
Tower Records 

.,~340 W~®ekalb Pike 
'King of;'Prussia 19406 

SOIJ'!!. C~~OLINA 
'555 Etearomcs 
5646 Farrow Road 
Columbia 29203 
TENNESSEE 
Tower Bcioks 
'2,04 West End Ave. 
N,9~ 203 

Tonner Electronics 
13Q1 W, .Bsltline # l 05 
CdYrollfon 75006 
The.<Communication Source 
2713 Galleria Drive 
Arliflgfon 7 6011 
Towtt.Records 
2 · uadalupe 
AuS '(8705' 
UT 
Omega Electronics 
1 rth 150 West 

.,. Pr 604 

INIA 
Elect.fip!P Equipment Bonk 
323 Mil! street NE 
Vienna 22180 
Riley's .[)jstributing 
.)045I;;tfom Road 
Harrisonburg 22801 
Satellite Headquarters 
l920 Timberlake Road 
lYnchburg 24502 
Tower Records/Video/Books 
<U lOw. Ox Road #12124 
Faiifox 22033 
l oO 1 Willow Lawn Drive 
Ri~mond23230 

WASHIIIGTON 
A:B-C Con:imunications, Inc. 
175il1 15th Avenue NE 

Annapolis 21401 4925 Jackman Rd. store #58 
Tower RecordsNideo Toll¥Jo 43613 

Seahte 98155 
A~eur Radio Supply Co. 
5963.Corson Ave. S. #140 

2566 Solomons Island Road Hostelt Electronics, Inc. 
Annapolis 21401 2700SUnsetBtvd. 

Steubenville 43952 
1601 Rockville Pike'#210 KeYiWay$,lnc. 
RQCkville 20852 6 n .. . 
MICHIGAN ML 2 >I! 

Family Etec;tronics · .. Le 
111 E. Superior St. 330 ·' Superior st. 
Alma 48801 Tole-O~<t43604, 
Little Professors Book Center Powetl'fiCIXX, Inc. 
2217 4 Michigan Ave. 158TftS. Route 68 North 
Dearbom 48124 Xeni · 85 
MW Electronics 'file media Excha~ge 
229 E. Michigan A~e, 7984 tumbia Rd. 
Paw Ppw 49079 Olmsteg Falls 44138 
Purchase Radio Supply, Inc. OREQPN 
327 E. Hoover Ave. News &i$mokes 
Ann Al:):lpr 48104 ~295 W.Maln 
fowe( Records for ·· · 
1214 S. tJrliversity Ave. -&& 
Mn Arbor 48104 259-c B ett Road 
MINNESOTA Medford '97501 
Radio Cify, Inc. Noryac El~tronles 
2633 County Rood 1 7940 SW'Nlmbus Ave. Bldg. 8 
Mounds Vtew 55112 Beaverton 97006 

f 

Seattle 98108 
Marti!\ Distributing 
816 · ace Portal Dr. 
Bioi 8231 

ix 
th Avenue South 
32 
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I CABLE TV cont. 

MUL TIMODE TEST MODULES as low as 
$10 each. Software programming, etc. 717· 
462-4657. cable1 @prolog.net 

WANTED: Professional sales person. Must 
have strong technical background with CATV 
descrambling equipment. Excellent salary 
and benefits . Great working environment. 
Call 619-929-0585. 

CABLE EQUIPMENT FOR ALL YOUR TV 
NEEDS. ALL BRANDS AVAILABLE . DIS­
COUNT ON QUANTITIES. WE BEAT 
EVERYBODY'S PRICES. CALL 713-444-
2477. NO TEXAS SALES. VISA, MASTER­
CARD, DISCOVER. 

CABLE BOXES, most major brands, in full 
test mode. Low prices, finest quality 
equipment. TX, 713-691-461 0. 

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 
nowl100% 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 (3/$25). CaiVfax us anytime 912-
937-5485 ext. 5, or mail your order to: 
BRINKER ENGINEERING LABS, Suite 
104A, Box 348, Ellaville, GA 31806-0348. 

DSE-1000 ENCODER idea for small CBTV 
refurbish shop $750 each. Come with instruc­
tion hook-up. 30-day warranty: 405-634-
1535. 

CABLE TV ZAPPER ELIMINATOR and ID 
BLOCKER COMBO. Electronically shields 
yourself and your box. Factory Direct. LIFE· 
TIME GUARANTEE. All orders shipped 
same day received. 1 @ $14 EACH. $9 each 
additional. N .S. Electronics , 2810 SE 
Federal Hwy., Dept . #2, Stuart, FL 34994. 

f!lff!fffUUffffTM 
CABLE HACKERS SPECIAL: Volume 1 and 
2 books plus the CABLE HACKERS VIDEO 
and Volume 3 MASTER FILES. Save $$$$ 
$149.95 PPD USA. 520-726-2833. TELE­
CODE, Box 6426-NV, Yuma, AZ 85366-
6426. 

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. 

http://www.hackerscatalog.com Telecode's 
"Hackers Catalog" is now online. Everything 
the catalog contains and more. You ain 't 
surfed yet! 

DEALERS NEEDED. AFT & FTGs . Lot 
prices 100@$55, 50@$60 , 20@$65 , 
10@$70. Able 's Cable, 602-491-0592. Call 
about other available equipment. 

EXTERNAL TEST ACTIVATORS quantity 
pricing available. No CA sales. 24 order 
and Information 213-980-3390. 

PIONEER COMPATIBLE TEST KITS. New 
all-in-one. Multi-mode, mapping and no 
map all-in-one small kit. $15 each. Call 
407-676-2530. No Florida Sales. 

POWER SUPPLIES. Wall adapters for sale 
with mini plugs. Voltage good for S-3. TVT-3, 
TBI. If you change polarity on mini plug, you 
can use them on FTB-3 and SB-3. 100% 
guaranteed, 100 pieces $1.75. Call for pricing 
on smaller or larger quantities. 718-262-0900, 
FAX 718-657-4015. 

AI 6600 . 
PHONE TAP DETECTOR 
DETECTS: 

~.~r.. ~· 

PHCI~lTAP ~~ 
Ofl!CfOR ~ 

• Radio Frequency Taps 
• Series and Parallel Taps 
• Line Impedance Taps 
• Extension Phone Listeners $149.95 

Al2100 
lhBRATING TRANSMITTER DETECTOR 

DETECTS: 
• Body Wires 
• FM Wireless Mics 
• AM Transmitters 
• UHF Transmitters $189.95 

AISSOO 
COMPLETE SAFETY SYSTEM 

DETECTS: 
• All Phone Taps and Extension 

Phone Listeners 
• fl'<',.t, fi'){HCTOot 

fi / 1 ' 
•• 0 • • • • !_ .. ·_}."':: .. ./ 

• All Body Wires, Wireless Mics, 
AMIFM and UHF Transmitters 

DEFEATS: 
• All Body Wires, Transmitters and Distance Microphones 
with its built-in white noise generator $379.95 

........ , .... b-lln.IIIIJ .... cmrt ..... --........ ,........-. .. ,......, .... llltlclln. .. _.cll..._ 
Request OJr 36-Page Catalog for $5.00. Receive $10.00 OFF First Order 

(FREE WTTH ANY PURCHASE) -II AMERICAN INNOVA liONS. INC .. 
119 ROCKLAND CENTER - SUITE 315 ·NANUET. NY 10954 

Vmc1: 19141 735-6127 • FAx: 19141 735-3560 
HTTP:/ IWWW.SPYSITE.COM ·E-MAIL: WEBMASTER@SPYSITE.COM 

Write In 51 on Reader Service Card. 

ILA I•&• 
131ec:rrmllc:N llller•uarhmul 

COMPUTER PARTS 

,.QRIJI4.5l!IJM.,...,., CJ!!l, ,C(J- iilj ! I 

1Mx9-70 SIMM.. ................................................ $20 RRQ.C.ES.SQB£.. 
4Mx9-70 SIMI.L ............................................... $45 
1Mx32J36.70 72-pin SIMM (41.48) ...... .......... $29/39 3860X-33 INTEL. ........................................... $20 
2Mx32J36.70 72-pin SIMM (SMB~ ............... $49174 4860X·33 INTEL ....................................... ....... $25 
4Mx32J36.70 72-pin SIMM (16MBi ........ $99/126 4860X2-06 INffi(SV} ........................... ........... $59 
256Kx4-70 DIP ORAM ............................... ...... $4.25 4860X4-100 AM0(3V)/1NTEL(5V) .......... .. .. $39/119 
1Mx1-70/80 DIP DRAM .... ................. ...... $4.2514.00 PENTIW00/100 ....................................... $1301139 
1Mx4-a0 DIPIZJP DRAM ............................ $18/15 80287·12. ........... ................................................ $19 
256Kx8-60 VIDEO SOJ DRAM ..................... $18.50 80387SXIDX. ...................................................... $32 
256Kx16-70 VIDEO ZIP .. {2CAS/2WE) ....... S20124 68882RC33 ........... ......... ... ................................. $35 
256Kx16-70 VIDEO SOJ .. (2CAS) .................... $10 M(SC 
We e;ny a complete ine ol rnemooy upgrades fer , 

Apple, :'5T. Con1li' DEC, IBM, If', Noteboob PENTIUM !WI75 MHZ CPU! MOT!!ERBQARDS 
and Pnnters. Call 01 cunent pnces................... FOR ALL PACKARD BELL CASES ......... $375 

c. '/j(f!.E. ~M MOTHERBOARD BIOS UPGRADES ............. CALL 
1-• , 1 486 CPU 5V i> '1-1 ADAPTER SOCKETS ... $39.95 

64Kx1-15ns 22-0IP .......................................... $7.95 EPROM PRPGRAMMUART ERS ............ $129.951139.95 
8Kx• 1'""'- 28-0IP s3 50/3 OO 16550 40-PIN ...................................... $10.50 .,. ..,,.,.. ............................... . . EPROMS & FLAStt 
32Kx8-15120ns 26-DIP ............................. $2.5012.00 C S •• 
64Kx8-15ns 32-DIP .......................................... $8.00 27 512·150N ............................................. 50 
128Kx6-15120ns 32-DIP .Jml... ............ .. ........ $19/18 27C010.150NS .......................................... $5.45 
128Kx6-15/20ns 32-0IP .4mil .. ....................... $18116 27F02Q.150NS ........................................ $19.50 

• OTHER PARTS AVAILABLE, CALL FOR QUOTE • VOLUME DISCOUNTS OFFERED 
• PRICES SUBJECT TO CHANGE WITHOUT NOTICI! TERMS:COD (CASH), VISAIMC 

MINIMUM ORDER $20 SHIPPING & HANDUNG: S6 MIN. 

LA PAZ ELECTRONICS INT'L 
P.O. BOX :Z6109S, San Diego CA 9%196 

TEL (619) S86-7610 FAX (619) S86-148Z 

Write In 90 on Reader Servi ce Card. 

FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 

CALL ELECTRO-TOOL 

CIOtt -Case- Deluxe Polypropylene. Chemical 
Resistant. Tools by CooperTools and others. BOOT Case, 
complete with tools • • • $389.99 
SOOT Case Only ..• $114.80 

rfi/!!.,' t. : J~ 
·~ 

,.;;. 

PlOtt -Case- Cordura Exterior. Two exterior pockets 
& one literature pocket. 660ZT Case, complete with 
tools ••• $208.00 
660ZT Case Only •.• $57.40 
Optional Sperry meter #DM6510 as shown ••• $63.95 

~ ----6*r:~---
~ , 

''•··~ .s:;$' 

'_/ -Weller WC:C:IOO. Electronically 
controlled station, temperature 
adjustable from 3so•F-85o•F, 
Zero voltage circuit-safe for 
sensitive components, 40 Watt 
pencil ... $92.00 

j $;;; 

011ti\' - Superior 
magnification, Optical Glass 
Prismatic lenses, (not plastic) 
Select any one of (6) magnifica­
tions ••• $22.50 

GokiStar- 20 MHz Dual Trace Oscilloscope OS-
9020A-Large 6" rectangular, high sensitivity: 1mV/div, high 
accuracy: ±3%, stable, low-drift design, 8 divisions of dis­
played dynamic range and accurate, distortion-free wave­
form measurements ..• $370.80 

Electro Tool, Inc. 
9103 Gillman, Livonia, Mf 48150 II 

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

"Tools American Made." 
Write In 206 on Reader Service Card. CABLE TELEVISION descramblers. Stop 

overpaying for your equipment catalog of 
over 150 companies that sell descramblers 
and accessories at below wholesale prices. 
Send $25 money order or certified check only 
to: Portnoy's ERA, 350 Northridge Rd., Suite 
2B, Atlanta, GA 30350. 

'PIC MASTER- PIC'16C54, PI·C16C56 , 
PIC16C57. Guaranteed lowest price, chip 
burning available, min. 100 pc. 908-726-
1309. 

CABLE DEMODULATOR. Highly desirable. 
Hard to find. Limited quantities. Value priced, 
these won't last long at $69.95 + $5 S&H. 
VISA/MC/AMEX. ELECTROMAN , Box 
24474, New Orleans, LA 70184. 504-482-
3017. 

SA 8600 geniune unmodified $175 ea. 8580 
genuine unmodified $110. 8500-312s gen­
uine unmodified $25. 10 lot. 1-800-500-9825. 

CABLE CONVERTERS and TEST MOD­
ULES. New auto multimode. Friendly, courte­
ous, knowledgeable . EXTREMELY COM· 
PETITIVE. Call for a wholesale price and cat­
alog. Dealers needed. Credit cards/COD. 
888-443-9185. 

CABLE SATELLITE! We have 120+ cable 
box and 90+ satellite schematics including 
two of the four DSS systems . Send $5 
(refundable) and specify TELEVISION cata­
log, or send 4 stamps for list of our 22 cata­
logs plus pustulant propaganda package. 
BOMARC SERVICES, Box 1113, Casper, 
WY 82602. 307-234-3488. 

18 VOLT wall adapters for most pans, $5 sin­
gle $4; (10-lot) $3 (50-lot). Call for 8600 and 
BB. 405-634-1535. 

PIONEER 6310, 6110, 5130. Zenith 1600 
and many other units. Call for prices on units. 
J and J Electronics 1-800-355-6362. 

CABLE DESCRAMBLER! Built with 7 
RADIO SHACK parts costing UNDER $121 
Instructions $8: F.A.S.T., Box 369-VN10, Pt. 
Salerno, FL 34992-0369. 

FOR SALE: VPD-7 and VPD-5. Raw 
boxes/cases only. Excellent condition. Call 1-
800-803-3973. Voice mail. 

UNIVERSAL CABLE DESCRAMBLER. 
Random reverse video and manual vertical 
sync driving you nuts? Fix it with our kit. 
Plans $25, kit $75. Call 808-949-5410. 
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on Professionally Refurbished SIMM 
Modules and Other Computer 

Upgrades, Integrated Circuits, Passives 
and Discrete Components 

a g: 
• Unconditional Guarantee 

• Immediate Availability 

· Huge Stock 

800-573-8934 
Or fax us at 815.987.2776 

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

Write In 128 on Reader Service Card. 

I BBPD's 
VPD's 

II CTF20xx 
.-.cc .......... MORE! 

Need CNC? 
Setup Files "isc Ra"plspecd Edit Aboot CIIC 

Art isan- CNC "i 11 ing Systen 

Y.SD D D 
ESC : Feed Hold or Ixit Uindow 

Fl : Help 
X f5 : "anua I Kouc Control 

Inches Abs E: Execute Fi lc (Hun Machine) 
Ctrl-G : Graphical Execute lHun Ho.chinel 

5.0 0 0 0 
Alt-E: Edit Toolpath File 

+ FlO : Display Tool path File Graphics 
y 

Inches Abs Tool a : 0 Part Prograf!'l : TEST .AGC 
Size : .0 Progran Type : G-Codc 

l .D D D D 
Ln Off: . 0 

2 Feed rate : .0 Contouring : Disabled 
Inches Abs Duerr ide/. 100 Single Step : Disabled 

D D D 
Spindle RPK : 0 Coord Display : Absolute 

+ "essage Area 
u 

Degrees Abs 

Current Project : PROJDEF 
CADAAJIO (cl 1992-9& Ah- ha! Design Group Inc &12-&~1-1797 

Get a Pro Control! 
You've got hold of motors & drivers, but 

now what? Spend 3 years writing code? 
No way! Get our hot CNC software & cut 
real parts today! Only $549 -1,495 w/ISA 
card. Or get a full system from the soft· 
ware to the motor shafts: only $2K · 6K. 

Use Ah-ha! CNC ••• 
for mills, lathes, PCB drills, wood routers, 
flame cutters, foam cutters, etc., etc .. . 
• Very accurate & many, many features 
• Toolpath Graphics, Help, PLC 1/0 too! 

• Fanuc compatible G-eode and HPGL 
CNC on ~VISA! Since 1991 . • Call NOW for a free catalog and a 

$5 working demo. ($15 w/manual) 

Allows fuU testing 
on customer site! 

(incl. CTF-modems) 
No alteration of serial 

612-641-1797 

Fax: 612-641-8681 
470 Cleveland Ave. , St. Paul, MN 55104 

Write in 89 on Reader Service Card. 

THE ORIGINAL T-ONE AND RFT: Used to 
test all 7PD/BBPD!TFC boxes. Puts address­
able box into a full viewing diagnostic mode. 
These units have adjustable frequency set­
ting to cover all systems. $99 each, $89 5-lot, 
$79 10-lot. QB VIDEO 1-800-249-3025. 

BLUE BE GONE. Stops "blue" screen (video 
mute) VCR function. Perfect "universal" 
descrambler companion. $49.95 + $5 S&H. 
VISA/MC/AMEX. ELECTROMAN, Box 
24474, New Orleans, LA 70184. 504-482-
3017. 

MODULES ARE PRETESTED. 2R/5V!TCF 
Multimodes $15-25 each; BA51XX-BA61XX 
Pic Modules $22 each; BA63XX-BA67XX Pic 
EZ clear!Test $22-$29 each; 3 wire modules 
10 @ $12 each; 2 wire modules 10 @ $10 
each: All Quick boards and 40 pin processors 
$20-$24 each; Zenith ZL3 10 @ $12 each; 
3055 and 7055 28 pin EPROM; 10 @ $10 
each. Other modules available; 30 days 
money back guarantee. KCS 1-800-879-8820 

WANTED TO buy: Current models Pioneer. 
5000 and 6000 series, genuine unmodified 
Tocom 5503 VIP 5507, SA 8550, 8570, 8580, 
etc. Genuine unmodified Jerrold DBBB 7312, 
PR20C, 7322P, DPV 7, etc. Call or fax. 718-
262-0900, FAX 718-657-4015. 

PIONEER 5430 $75, 6310 $25, Zenith 1000 
$25, 1600 series $85, 10 lot. Field pulls Oak. 
RTC56 $35 unmodified. 1-800-500-9825. 

i ii tiJ i i • H 1310 ~rt~~ i~~ite 4 

devices programmed. Reverse engineer­
ing. Circuit boards made and much more. 
407-676-2530. 

TEST KITS & TEST AIDS. All types, most 
models BEST PRODUCTS, BEST PRICES. 
E-Mail for your price list (xlent@hi.net). Page 
your fax no# to 1-800-401-8641. Full tech 
support. 30-day trial wholesale pricing. Credit 
card/COD OK. 

HAVING TROUBLE with a lost master file for 
a PAL, GAL, FPGA, or microproces!!ors? We 
can help. We will extract out the exact code 
on most of this type of chip. We work with 
almost any manufacture and type of device. 
We will work with device types that most 
other companies cannot. We can provide fast 
turn around. Design/layout schematics, and 
generate printed circuit board gerber fifes for 
your project. We can also provide additional 
resources for populating your circuit boards. 
For more information, please call 703-764-
5361 and leave a message. We will get back 
to you as soon as possible. Or write to: ACD, 
Inc., 5765-F Burke Centre Parkway, Suite 
317, Burke, VA 22015 and enclose a fegal 
size SASE. We will work with copywritten 
secured devices only when the copyright 
holder is the customer. ACD also works with 
secured devices that have not been copywrit­
ten. 

MASTER COMPONENTS 
CABLE TV TEST MODULES 

EXPERT DESIGNS. 1-800-233-0570 
See our DISPLAY AD 

on Page 22. 

DSS TEST CARDS. Turns on all channels 
including PPV. Also programmers and other 
accessories. Lowest prices, quickest service 
(even overnight). No hassles. Call us and let 
us prove it. SOLAR SYSTEMS 905-571-
7967. Open 11am-7pm EST. 

GENUINE UNMODIFIED BBPD7 $140 ea. 1-
800-804-8655. 

MAGNETIC " STRIPE" CARD WRITER/ 
READER. Read and write all 3 tracks of data. 
Not sold for any illegal use. All sales are final. 
$2 ,500 + shipping . Blank cards $25/ea. 
SmartCard Technologies 419-537-0474. 

UNIVERSAL BOX works 861 OX Zenith 
FTC, BB. No VCR needed. $180 each. 
One piece box works all Pioneer. 86XX or 
below, non-BB modeL 10-lot $145, 20-lot 
$135. 702-893-6201. 

GENUINE UNMODIFIED 2RIV5 and S/A 
8580 converters $145. $WANTED$ ESN 
reader and Primestar test kit. 512-854-8989. 

ZENITH 79 channel descrambler for sale. 
Quantity pricing available. Call 718-297-
9221, 718-297-4877, or FAX 718-657-4015. 
Ask for Fred. 

ZENITH (RAW) or ready-to-go. Call for model 
#. 405-634-1535. 

Itt Itt 
f1lfmWMW~fl~ l~ m're U~ m n~m~~~~ ~ ~~ mnm~ 
Wf'rf ~~~~~~ ~1~ ~~ t~f ~ntf ~rnrn ~ru(~ fvfn n r~~ ~rur ~nrt~~~f ~nf ~ID(K!. 

ElECTRONics Eugene, Oregon 97402 
http:/ /www.motron .com 

DTMF & RoTARY 
lEsT DEcodERS 

TotVE,.MAsTER"' TM,.J6A & TM,.J6A Plus 
Decode and display DTMF from nearly any 

audio source; scanner, tape recorder, etc. And 
now decode and display either DTMF or Rotary 

digits·from a telephone. TM.-16A PLUS with RS-232 
. serial output includes both LoggerTM Software and 

new TonelogTM for Windows, for optional automatic date/time/number 
logging using your IBM Compatible computer. I'Wco•""•,--•oui>Jo<t«>w•e•""""ut""""". 
TM.-16A DTMF & Rotary Decoder $179.00 TM.-16A Plus 1\oith RS-232 output $249.00 
Visa, MasterCard, American Express, Discover and Government Purchase Orders accepted. 

AMI Wt're lhln~ ~~ ijW urn ~m~ w~tn r~u ,malt~' ~mOO!! 
We a.~sume no responsibility for the use or effects of these products. Use at your own risk!! 
Any theft or service implied, wiD result in the revoking or your right to pure base the above products. Only companies 
resenting themselves as cable related companies wiD be considered as customers. We're open M-F, llam-Spm EST. 
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Apps on the Net 

You can now retrieve past columns of Stamp 
Applications from the Nuts & Volts web site, 
www.nutsvolts.com - Click on the button for the 
library, and your browser will take you to ftp.nuts­
volts.com and the directory fpub/nutsvolts/library. 
Go into the subdirectory /stampaps and you'll see 
a listing of Adobe Acrobat files for numbers 1 
through whatever of this column (this is number 
19). 

If you're interested in some of the Stamp-relat­
ed products sold by my business, Scott Edwards 
Electronics, the information is just a couple of lev­
els up on the same ftp site. The path is /pub/nuts 

1 volts/scott (of ftp.nutsvolts .com). Again, the files 
are in Acrobat format (now supported directly by 
many browsers) and include the current catalog, 
user's manuals to our most popular products, and 
samples of our AppKit documentation. 

Now back to our regularly scheduled pro­
gram .. . 

Connect BS2 to Phone Lines, 
Give the BS 1 an LED Display 

Project double-header for 
the BASIC Stamps I and II 

Phone-Line Interface 

The BS2 can generate telephone "touch" 
tones with its DTMFout instruction. However, you 
can't just hook the BS2 to the phone line and start 
dialing. There are several reasons: 

• Audio from most sources, including the BS2, 
is single-ended (also known as ground-referenced). 
The signal voltage is the difference between a sin­
gle wire and ground. Since phone lines travel far 
and wide - connecting locations with vastly differ-
ent ground potentials and picking up noise along 

the way - they use differential signaling. 
A signal voltage is the voltage differ­

ence between the two wires that 
make up a phone-line pair. 

• Phone systems use the 
presence of a load on the line 
to determine when to go off 
hook and present a dial tone 
to local phone or other equip­

ment and a busy signal to oth­
ers trying to dial in. 

• The phone line carries more 
than just audio signals; a direct-cur-

rent (DC) supply voltage, a high alter­
nating-current (AC) ringing voltage, and 

dangerous voltage spikes all show up on the 
phone lines. 

• Despite its rugged signals, the Federal 
Communications Commission (FCC) considers 
the phone system to be tender as a newborn babe. 
They insist that their baby be protected from volt­
ages that might confuse or hurt it. 

For all those reasons, you need an interface to 
connect anything, including the BS2, to the phone 
line. If you're manufacturing a product, the FCC 
requires that you use an approved Data Access 
Arrangement (DAA) . Because of the expense 
involved in getting regulatory approval for DAAs, 
they tend to be priced out of proportion to the cost 
of the components invplved - $25.00+ in small 
quantities. DAAs are also generally not available 
from the usual electronics parts outlets. 

If you just want to experiment with the BS2'-s 
DTMF capabilities, a fu ll-blown DAA is probably 
overkill, anyway. Using a simple circuit I found in 
the Encyclopedia of Electronic Circuits, Volume 
5 , by Graf and Sheets (TAB/ McGraw Hill, 1995; 
ISBN 0-07-011 077-8), I had a BS2 up and dialing 
in just a few minutes. My adaptation of the circuit 
appears in Figure 
1, complete with ( 
part numbers and 
sources. 

The circuit 

connect switch 
(or relay contacts) 

phone line 1 
: .. . .. ; 

imately 4.5V on the Stamp side. 
Once you're hooked up, dialing the phone is 

simple. The DTMFout instruction just needs to 
know the BS2 pin number to use and a list of dig­
its to dial. For example, to dial 555-1234 through 
pin 0: 

DTMFOUT 0,[5,5,5,1,2,3,4] 

DTMFout sends each tone for 200 millisec­
onds (ms) followed by 50 ms of silence. This gives 
the phone-company equipment plenty of time to 
detect and respond to the tones. However, you can 
also customize the durations of the tones and 
silences as follows: 

DTMFOUT O,<tone>,<quiet>,[<list>] 

The tone and quiet times are in ms. So, to dial 
555-1234 with 1-second tones and 0.5-second 
silences, you'd program: 

DTMFOUT 0,1000,500, [5,5,5, 1 ,2,3,4] 

The obvious application for DTMFout is to 
build a super-deluxe telephone dialer. But don't for­
get all of the other services you can now control 
from the telephone keypad - like pagers, voice 
mail, menu routers, automated information sys­
tems, etc. For example, you could have the BS2 
dial your pager if it detected an intruder in your 
home, or a burst pipe in your basement, or a 
crashed computer at your office. If you frequently 
access your bank's account-information system, 
you could automate the menu-walkthrough with 
the BS2. 

Integrated LED Display/Driver 

An earlier column on the MAX7219 LED dis-

6oo-6oon 
transformer 
(JC: 117760) .----~----...J 

1k 0.111F 852 

~PO 

0.00111F 

meets all the basic 
requirements for a 
phone-line interface. 
The transformer 
converts single­
ended audio from 
the BS2 into differen­
tial signals. The 

(red and green) 1 

~("}---...._._....._) 

Sidador and back-
to-hack zeners on 
either side of the 
transformer clamp 
voltage transients to 
280V on the phone 
side, and approx-

280V "Sidactor" 
(OK: P3002AB-NO) 3.9V zeners (both) 

OK: 1 N5228BCT-NO 

Parts Sources 
Digi-Key (DK) , 1-800-344-4539 Jameco (JC), 1-800-831-4242 
or 218-681-6674 or 415-592-8097 

- ~-j Figure 1 - Phone-line interface for the BS2. 
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play driver (no. 10, Dec. '95; available from the 
Nuts & Volts web site as ST_APlO.PDF) drew a lot 
of interest. 

The MAX chip makes it easy to talk to seven­
segment LED displays up to eight digits long. 
Unfortunately, using the chip requires quite a bit of 
wiring to get all those LEDs connected. " 

as fancy as the MAX7219- you have 
to tell them specifically which LED 
segments to turn on - but the addi­
tional programming effort is more 
than balanced by the simplicity of the 
hardware. Figure 2 shows the com­
plete hook-up. 

The TSM6755 AppKit is available for $25.00 from: 

Scott Edwards Electronics 
P.O. Box 160, Sierra Vista, AZ 85636-0160 
phone 520-459-4802; fax 520-459-0623 
E-Mail 72037 .2612@compuserve.com 

Some readers asked for an integrated version 
of the MAX, incorporating LEDs and driver into a 
single module. I searched, and found the Three­
Five System's TSM6755. Its display drivers aren't 

The TSM6755 module is avail­
able from my order desk as an 
AppKit with code on disk for the BS 1 , 
BS2, and PIC microcontrollers 

Internet archive (catalog, user manuals, samples) located at: 
ftp.nutsvolts.com in directory jpubjnutsvoltsjscott 

17fb ,-, .,-, ,-, 
fJ~ 0:0. 1::1. 

d dp 

TSM6755 Pinout 
t Not used 
2 Not used 
3 VLED 
4 Ground 
5 Enable 
6 Data 
7 Clock 

8 VDD 
9 Brightness 

10 Not used 

Opt1onal d1mmer 0.01~F 

control, 10k I 
(break wire at x) 

Brightness control 
(value printed on 
TSM6755 module) 

1......4>-----<> +5 (VDD) 

Clock 

3 -=rln2 Data 
. 

1 
Connections 

-p•n to BS1 
Enable 

1 -plnO 
Note: The two digits on the lefthand side of the display have additional vertical 
segments to form a+ sign in the center of the digits. However, in the TSM6x55 
modules, these segments are not fitted with LEOs, and will not light. 

Figure 2 
Connecting the TSM6755 LED display module. 

\___~-- -----

Listing 1 : Using the TSM6755 with BS1 
'Program: IIIV_LED.BAS 

(Sources) and full manufac­
turer's docs. The module is 
available by itself from 
Farnell Components ( 1-
800-718-1997). 

Visa, Mastercard, American Express, and Discover 
accepted. Personal checks and money orders also welcome. ----- -.~ ~-..- -- .... ---- --·,·------ ....... 
Por more information on the BASte Stamp, contact: 

Parallax, Inc. Although the TSM6755 
is easy to use, it shares 
one drawback with other 
LED displays: it draws a lot 
of current. With all 34 

3805 Atherton Road, # 102, Rocklin, CA 95165 
phone(916)62~333 

LEDs on at 10 milliamperes 
(mA) each, the display can draw 340 
mA. That's more than the 50-mA rating 
of the BSl 's voltage regulator, or the 
100-mA rating of the Counterfeit (BS1 
kit; Sources). 

There are at least three solutions to 
this problem: ( 1) Use a separate five-volt 
power supply with a rating of at least 

~-

Internet http:fjwww .parallaxinc.com 

500 rnA. These show up in the electronics catalogs 
from time to time at bargain prices. (2) Use the cir­
cuit in Figure 3 to convert any 7- to 12-volt DC sup­
ply to regulated five volts for VLED. (3) If you're 
using a Counterfeit with its 1 00-mA reg·ulator, you 
can test the module at reduced brightness. Just 
use a brightness-control resistor of at least triple 
the value printed on the TSM6755 module. 

1 V input 
(7-15V) 

On the software side of things, the program 
listing that accompanies this column tells the 
tale. The subroutine IIIV _write converts a 16-
bit value between 0 and 9999 into decimal dig­
its; converts the digits into patterns of LEDs 
corresponding to the individual numerals; and 

VLED Output sends these patterns to the TSM6755 by a 
IJ---...--o clocked (synchronous) serial method. The 

0.3~F 

Figure 3 
Voltage regulator for VLED. 

subroutine allows the program to specify the 
location of a decimal point, and to determine 
whether or not to blank leading zeros. Leading 
zeros are the implied zeros to the left of the 
first non-zero digit of a fixed-length display. 
Huh? Okay, suppose you want to display 
"123" on a four-digit display. Do you want to 

' in the range of 0 to 3, it turns on the decimal point of the 
' corresponding digit (numbered right to left}. (2) If it's 

' This program controls TSM6x55 LED displays. It demonstrates the 
' basics of communicating with the TSM6x55s by displaying the 

' in the range of 1 to 3, it also turns off leading-zero blanking 
' of the display, allowing numbers like "0.123" to be displayed. 
' (3) If OP is 0 or greater than 3, leading-zero blanking is on, ' value of a counter on the LEOs. 

' Hardware interface with the TSM6x55: 
SYMBOL OATA_n = 1 ' Bits are shifted out this pin # to display. 
SYMBOL DATA_p = pin1 ' " " " " " 
SYMBOL CLK = 2 ' Data valid on rising edge of this clock pin. 
SYMBOL Enable = 0 ' Activates TSM6x55 to accept data. 

' Variables used in the program. 
SYMBOL initLEO = bitO ' Flag to trigger initialization of display. 
SYMBOL colon = bit1 ' Flag to turn on colon in the middle of display. 
SYMBOL bitPat = b1 ' Byte to be sent to the display. 
SYMBOL clocks = b2 ' Bit counter used to clock out bits. 
SYMBOL digit = b3 ' Loop counter for clocking out bytes. 
SYMBOL OP = b4 ' Position of decimal point. 
SYMBOL dispVal = w3 ' Value to be displayed on the LEOs. 
SYMBOL counter= w4 ' Counter for demo. 

'The program begins by clearing all pins except the TSM6x55 enable 
' to 0, and setting their 110 direction to output. It then writes Os 
' to the TSM6x55's internal registers to clear out any garbage that 
' may be left from a previous write to the display. If this were not 
' done, any 1 s left in the display registers would cause the display 
' to load newly arrived data before it should, garbling the display. 
let port= $FF01 ' Dirs = $FF (all outputs) and Pins = 1 (low) . 
let initLED = 1 ' Set up to initialize the display. 
gosub IIIV_write 'Clear display registers. 
let initLEO = 0 ' Switch to normal operation. 
let colon= 0 'Turn off the colon. 

' The decimal-point variable serves three functions: (1) If it's 
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' so that numbers like "26" don't display as "0026." When OP is 0, 
' the rightmost decimal point is on _with_ leading-zero blanking, 
' so that single-digit numbers display like so: "4." For our demo, 
' we'll turn off the decimal points and turn on leading-zero blanking. 

let OP = 255 ' No decimal point; no leading zeros. 

' MAIN PROGRAM LOOP 
' Now that the display is properly initialized, we're ready to send it 
' data. The loop below increments a 16-bit counter and displays the 
' lower 4 digits on the TSM6x55. A subroutine takes care of converting 
' the value into digits, suppressing leading zeros, and sending data 
' to the display. 
Loop: 

let dispVal = counter 
gosub IIIV_write 
let counter.= counter+ 1 
pause 200 

goto loop 

' TSM 6x55 SUBROUTINE 

' Copy counter into dispVal. 
' Write it to the display. 
' Increment the counter. 
' Slow things down a bit. 
' Do it again. 

' This routine converts the value in dispVal into a series of bit 
' patterns that light up the appropriate LEDs on the display to 
' show individual digits. It sends these bytes to the display via 
' clocked (synchronous) output in which a bit is placed on the data 
' line, then the clock line is pulsed to shift that bit into the display. 
IIIV write: 
low-enable 
high OATA_n 
pulsout CLK, 1 

' Activate the display. 
' Send a start bit (1) to the display. 
' Clock out the start bit. 



see "~3" (leading zeros blanked) or "0123" 
(leading zeros allowed)? 

10 and the one's digit extracted again until all dig­
its are done. 

999,999 on the debug screen. That points out yet 
another handy use of BCD: to construct counters 
that exceed the limits of built-in word (16-bit) vari­
ables. NV 

Apart from the leading zeros, extracting the 
digits of a number is straightforward. Just take the 
remainder of the division by 1 0 (value I I 10 in 
PBASlC) to get the ones-place digit. Then divide 
the value by 1 0 and do it again. I point this out 
because digit-extraction is a common requirement 
for driving displays. It's important enough that 
Parallax has added a digit-extraction function 
called DIG to the BS2. 

We take built-in division capabilities for grant­
ed with the Stamps, but division is difficult for lim­

BASIC for Beginners 

In past columns, we discussed several com­
mon numbering systems: decimal, binary, and 
hexadecimal. If you recall, hexadecimal (or hex, for 
short) is the preferred shorthand for binary, since 
each digit neatly expresses a nibble (four bits). Hex 
digits range from 0 through F, representing deci­
mal values of 0 through 15. 

There's another important application for hex 
numbers: providing a reasonable way for a com­
puter to store and manipulate decimal digits. Hex 
numbers used this way are referred to as binary­
coded decimal (BCD). 

The idea is this: instead of using hex numbers' 
full range of values (0-15), restrict them to the val­
ues that overlap with the decimal system (0-9). 
Each hex, excuse me BCD, digit fits neatly into 
four bits. When it's time to display those digits, no 
conversion is required. Just put the value of each 
BCD nibble on the corresponding digit of the dis-
play. • 

Contrast that to the approach required for con­
verting pure binary values into decimal digits. The 
one's digits is extracted by taking the remainder of 
division by 10. The binary value is then divided by 

ited micros. If division 
can be avoided, the 
resulting program will 
be smaller and faster 
than one that uses divi­
sion. 

How do you decide 
when BCD might be the 
better way to go? This 
depends on your appli­
cation, and which 
Stamp you're using. The 
BS 1 does not have nib­
ble variables, so its abili­
ty to deal with BCD is 
limited. 

The BS2 does have 
nibble (nib) variables, 
and the ability to define 
arrays - variables with 
multiple cells that can 
be addressed by provid­
ing an index value. It 
has hex format modi­
fiers for debug and 
serout instructions that 
also work for displaying 
BCD digits. 

Usting 2 is a BS2 
program that demon~ 
strates some basics of 
BCD by implementing a 
BCD counter that 
counts from 0 to 

for digit = 0 to 3 ' Convert and send digits 0 - 3 (1 s to 1 OOOs). 
bitPat = dispVal//1 0 ' Get the ones digit of dispVal. 
if DP < 4 AND DP > 0 then noZblank ' No 0 blanking if 0 < DP < 4. 

' The line below blanks Os in the leftmost positions of the display. 
' A digit is defined as a leading zero by these three rules: 
' (1) The digit must be a 0 (bitPat = 0), and 
' (2) It must be the leftmost digit of the number (dispVal = 0), and 
' (3) It must not be the only digit of the n.u'!lber (digit<>O). 
' If a digit meets these three rules, then 1t IS changed from 0 to blank. 

if bitPat = 0 AND dispVal = 0 AND digit <> 0 then blank 
noZblank: ' Look up LED pattern matching digit_value. 

lookup bitPat,(111 ,40,93,124,58, 118,119,44,127,62),b1tPat 

'To turn on the decimal point for a particular digit, its bit pattern 
'must be ORed with 128 (%10000000). So the two lines below are meant 
'to work as: "If DP =digit then bitPat = bitPat OR 128." The backwards 
' logic is required because PBASIC can only go to a label as thE_! 
' outcome of if/then. Below are several more examples of negative 
' logic to work around this limitation. 

if DP <> digit then skipO 
bitPat = bitPat 1128 'Turn on bit 7 of LED (decimal point) . 

skipO: 
if initLED = 0 then skip1 ' "If initLED = 1 then bitPat = 0" 

blank: 
bitPat = 0 

skip1 : 
for clocks = 1 to 8 

let DATA_p = 0 

' Send all zeros to display. 

' Send eight bits. 
' If msb of bitPat = 1, then let 

IF bitPat < $80 then skip2 
let DATA_p = 1 

' .. DATA_p = 1, else DATA_p = 0. 

skip2: 
pulsout CLK,1 
let bitPat = bitPat * 2 

next clocks 

' Pulse the clock line. 
' Shift bitPat one bit to the left. 
' Continue for eight bits. . . 
' Divide dispVal by 10 to get next d1g1t. dispVal = dispVal/10 

next digit 
' Now put the colon bit on the data line. 
' And clock it out to the display. 

DATA_p =colon 
pulsout CLK,1 
pulsout CLK, 1 
pulsout CLK,1 
high enable 
return 

' This takes 3 clocks; 2 for the LEOs of 
' the colon, plus 1 to load the display. 
' Disable the TSM6x55. 
' Return to program. 

!t.isting 2: Demonstrating BCD Counting with the BS2 · 

I

' Program: BCD_DEMO.BS2 . 
' This program implements a coun!er to demonstrate the ~as1cs 
' of working with binary-coded dec1mal (BCD) numbers w1th the BS2. 

' Variables used in the program. 
BCDcnt var nib(6) ' Six-digit BCD counter. 
i var nib ' Index into array of BCD digits. 
nonZ var bit ' Flag used in blanking leading zeros. 

' You can enter a starting value for the counter by changing the 
' digits stored in BCDcnt below. 
BCDcnt(5) = 0: BCDcnt(4) = 0: BCDcnt(3) = 0 
BCDcnt(2) = 0: BCDcnt(1) = 0: BCDcnt(O) = 0 

=============================================================== 
Main Loop of Demonstration Program 

=============================================================== 
;-Ail~f the real action takes place in the subroutines-all this 
' main program loop does is to display the BCD number, increment 
' it, and repeat. Forever. 
Main: 

gosub BCD_display 
gosub BCD_inc 

goto M~in 

' Show the BCD number. 
' Add 1 to the BCD number. 
' Do it again. 

=============================================================== 
BCD Subroutines 

=============================================================== 

' =====BCD_display 
' This routine displays the six BCD digits stored in BCDcnt() on 
' the screen using the debug instruction. It incorporates logic 
' to eliminate leading zeros (i.e., to display values like 
'"001234" as "1234"). A zero is defined as a leading zero if 
' it is to the left of the first non-zero digit. We also 
' have to consider the case in which _all_ digits are zero; 
' here we don't want to blank the zero in the ones place. 
' In the routine, a flag (nonZ) is set to 1 by the first 
' non-zero digit. The if/then instruction right below the 
' label "skip1" takes care of the rest. It says, "if this 
' digit is 0, AND the first non-zero digit h~sn'! co~e y~t_. , 
' AND this isn't the ones place, then don t pnnt th1s d1gtt. 

BCD_display: 
nonZ = 0 ' Turn on leading-zero blanking. 
for i = 5 to 0 ' For each digit.. 

if BCDcnt(i)= 0 then skip1 ' In effect: "if digit is not 0 .. 
nonZ = 1 ' .. then nonZ = 1" 

skip1 : ' ?ee comment~ above for next line. 
if BCDcnt(i) = 0 and nonZ = 0 and 1 <> 0 then sk1p2 
debug hex1 BCDcnt(i) ' Place the digit on the screen. 

skip2: 
next 
debug cr 

return 

' =====BCD inc 

' Process all 6 digits. 
' Send a carriage return. 
' Return to program. 

' This subroutine increments (adds 1 to) the 6-digit BCD number stored 
' in BCDcnt. It works like grade school arithmetic: add 1 to the ones 
' digit. If the result is 1 0, put zero into the ones digit and carry 
' the 1 to the 1 Os digit. The routine uses a loop to carry the 1 all 
' way up to the 6th digit when the number to be incremented is 
' 999999. 
BCD inc 

i =0 
incloop: 

if i > 5 then done 
BCDcnt(i) = BCDcnt(i) + 1 
if BCDcnt(i)< 1 0 then done 
BCDcnt(i) = 0 
i = i + 1 

goto incLoop 
done: 
return 

' Start at lowest digit. 

' Stay within the 6 digits, 0-5. 
' Increment digit. 
' If no carry-the-one, we're done. 
' Otherwise, zero this digit.. 
' .. and increment the next digit. 
' Keep going until out of digits .. 
' .. or no more carries. 
' Return to program. 
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WHERE OUR VALUED CUSTOMERS' BUSINESS 
IS HONESTLY APPRECIATED 

•II •I 7•3773 
1/&tjr/ tJ1t& ORDERS ALSO ACCEPTED 

NO PERSONAL CHECKS 
U.P.S. INSURED 

NEWB3 
TRI BI 
FAST TRI BI 

HAMLIN 
MLD 

OAK 
N12VS 

PIONEER 
BA5135 
BA1200 
BA6110 
BA6150 

1 • 800 • 525 • 0428 P.M.SALES 

90 DAY+ GUARANTEE 
PRICES EFFECTIVE AUGUST 1996 NO NEVADA SALES 

HOURS: M-F 9-4 PST 
PAN COMBO YES ZENITH, YES BASEBAND BB 

ORDERS CALLED IN BY 1 :00 
SHIPPED SAME DAY 

$15.00 Shipping 

YES! 
WE HAVE 

COUPONS! 
f.REftYEAR~ 
SUBSCRIPTION 

TO NUTs & VOLTS 
WITH Ssoo.oo 
lfiiiN. ORDER 

GIVE TELEVIEW TONY A CALL TODAY 
1· 702·253·1852 • FAX 1· 702·253·1854 • P.O. BOX 71465 • LAS VEGAS, IV 89170·1465 

Tony Talli's Original Teleview is not affiliated with Teleview, Inc. NV Corp. 
or Teleview Distributors, Inc. of Illinois. " 

D-r:s~I:;;;in~;,~;n:;:;~;:U7i;;~;;~;-u:;::;:;tr:;n;_---wgl·lllij;l -------------------------------------

1. WARNING: The ownership of a cable decoder DOES NOT give the owners of the decoder the right to decode or view premium cable channels without AUTIIORIZATION from their cable company. 
2. AUTHORIZATION: In general terms, proof of payment to a cable company for viewing their premium channels is AUTHORIZATION. I, the undersigned, understand paragraphs 1 and 2 
above and agree that: AS A USER: I will not use any cable products purchased from Teleview Distributors by myself or my company, for the purpose of decoding or viewing unauthorized pre­
mium cable channels or avoiding rightful payment to any cable company. AS A SELLER: I will not sell, trade, give or dispose of any goods I have purchased from Teleview Distributors to any 
third party or customer to whom I know, believe or suspect of using said goods for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable 
company. AS AN ADVERTISER: I agree I will not advertise, tell or communicate to anyone in any manner, that products I have purchased from Teleview Distributors can be, should be or are 
intended to be used for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company. 

Signature _____________________ _ Date _______________ _ 
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Call 708 • 616-8050 OR 

PLEASE FOR ORDERS ONLY 

1-800-7 42-256 7 
P.O. BOX 538 

BENSENVILLE, IL 60106 

Fax 708 • 616-8094 
* 86-1 pc. (Pioneer) . . . . . . . . . . . . . . . . . . . . . . $160.00 

Starbase B3 . . . . . . . . . . . . . . . . . . . . $50.00 
ED+ (TVT-3G) .................... 65.00 

85 Ch. Converter w/Remote & Volume •.. S 85.00 
83 Combo . . . . . . . . . . . . . . . . . . . . . . . 11 0.00 

M80 ........................... 100.00 ED+ Combo ...................... 125.00 
Pioneer SMod (61 00) ............. 120.00 M80 Combo . . . . . . . . . . . . . . . . . . . . . . 165.00 
Pioneer+ . . . . . . . . . . . . . . . . . . . . . . . . 75.00 
Oak N 12 . . . . . . . . . . . . . . . . . . . . . . . . 50.00 

* FTB 312 Combo. . . . . . . . . . . . . . . . . .. 150.00 
Pioneer SMod Combo (6100) ........ 180.00 

Hamlin MLD 1200. . . . . . . . . . ....... 50.00 Pioneer Combo . . . . . . . . . .......... 135.00 
* FTB 312 ................ . ....... 90.00 Oak N12 Combo .................. 110.00 

85 Ch. Converter w/Remote . ......... 65.00 Hamlin MLD 1200 Combo ........... 110.00 

.ASK ABOUT THE NEW MILLENNIUM 3. 

•wE NOW SHIP FED-EX* 1-soo-742-2567 FoRoRoeRsoNLv 
Hours: Mon.-Fri. 8-6 CST Sat. 10-2 CST 

*SIX-MONTH GUARANTEE (30-DAY MONEY BACK)* 
QTY. ITEM OUTPUT PRICE TOTAL 

CHANNEL EACH PRICE 

SHIPPING + HANDLING CHARGES NON-REFUNDABLE SUBTOTAL 

NO PERSONAL CHECKS - NO ILLINOIS SALES HANDLING 
ADDS% 

Cashier's Check • Money Order • COD • VISA • MC SHIPPING ADD 
$7.00 PER UNIT 

SPECIAL SHIPPING RATE ON 5 & 10 LOT ORDERS 

VISAD MASTERCARD D 
TOTAL 

PLEASE PRINT CARD## EXP.DATE 

Name 

Address - -------- --- ----- -------------------------

City ---------------- ------------- State ___ _____ ____ _ 

Zlp ___________________ PhoneNct.(\----1-------------- -----

It Is not the Intent of Greenleaf Electronics to defraud any pay television operator and we will not assist any company or Individual In doing the same. 

THIS FORM MUST BE SIGNED AND SENT BACK TO INSURE GUARANTEE 

WAIVER 
0 Yes, I am paying for full service, this unit is only to be used as an extra unit. 
1. WARNING: The ownership of a cable decoder DOES NOT give the owners of the decoder the right to decode or view premium cable channels without AUTHORIZATION 
from their cable company. 
2. AUTHORIZATION: In general terms, proof of payment to a cable company for viewing their premium channels is AUTHORIZATION. 
I, the undersigned, understand paragraphs 1 and 2 above and agree that: 
AS A USER: I will not use any cable products purchased from Greenleaf by myself or my company, for the purpose of decoding or viewing unauthorized premium cable 
channels or avoiding rightful payment to any cable company. 
AS A SELLER: I will not sell , trade, give or dispose of any goods I have purchased from Greenleaf to any third party or customer to whom I know, believe or suspect of 
using said goods for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company. 
AS AN ADVERTISER: I agree I will not advertise, tell or communicate to anyone in any manner, that products I have purchased from Greenleaf can be, should be or are 
intended to be used for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company. 

Signature:--------------------- Date:--------------------
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This is a READER TU READER Column. All questions AND answers will be provided by Nuts & Volts readers and are intended to promote the exchange of ideas and pro­
vide assistance for solving problems of a technical nature. All questions submitted are subject to editing and will be published on a space available basis if deemed suit­
able to the publisher. All answers are submitted by readers and NO GUARANTEES WHA7SOE\IER are made by the publisher. The implementation of any answer printed 
in this column may require varying degrees of technical experience and should only be attempted by qualified individuals. Always use common sense and good judgement! 

QUESTIONS 
i' would like information on the 

unique electrical and mechanical char­
acteristics of the electrical switch gear 
(switches, relays, contactors, etc.) 
used in diesel-electric locomotives. I 
found an oblique reference to this 
unique equipment in an old locomotive 
maintenance manual, but I haven't 
been able to locate any details. Any 
pointers to existing literature or refer­
ences on these subjects would be 
greatly appreciated. 
9961 Joseph F. Richmond 

Joppa, MD 

I'm looking for some information 
on an electronic timing advance to 
replace a mechanical centrifugal 
advance. This electronic device should 
replace the distributor completely. 
Newer GM vehicles have such fea­
tures. I'm trying to replace the distrib­
utor for '79 Honda Civic CVCC and '88 
Toyota Tercel. Is this possible? Where 
can I get more information? 
9962 James Lee 

via Internet 

Is it feasible to modify digital clocks 
so that the hour or minutes can be set 
back individually? There are some 
clocks that have reverse setting, but 
they affect hours and minutes simulta­
neously. 
9963 Ramon Eller 

Pittsburgh, PA 

I need information on higher 
power laser beams. I do not under­
stand the difference from 1 MW to a 
1 00 MW. Could you please educate 
me? Where can I purchase such prod­
ucts? 
9964 Brent Wessock 

Las Vegas, NV 

I have a Professional Computer­
Basic made by Texas Instruments. I 
have two problems. 

First I need to find the bootup 
disks and documentation. It uses two 
diskettes to start up, and I have lost 
them along with the owner's manual. I 
have tried Radio Shack repair, but they 
don't have an idea where to get them. 
My second problem is getting beyond 
the error codes. How do I find out what 
the error codes mean? 
9965 Ray Kuharec 

Bridgeport, CT 

I have searched quite a while for a 
simple solution to a problem. I have a 
PC controlle!d stepper motor driver 
system (Arrick Robotics) that controls 
two size 23 five-volt, one-amp, six-wire 
stepper motors. I would like to replace 
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one or two of these motors with simi­
lar motors with more torque. These 
type of motors usually have higher cur­
rent needs, such as three to five amps 
and sometimes lower voltage. Can this 
be done using a separate power supply 
and perhaps opto isolators and 
Darlington transistors? Can anyone 
supply a schematic? I don't have an EE! 
9966 Nicholas I. Oshana Jr. 

Bristol, CT 

I have a small 8-cylinder gas 
engine. Is there some way for me to 
activate an auxiliary electric cooling 
pump when the engine drops below 
1000 RPM? 
9967 Bob DeVoe 

Grosse lie, Ml 

Do you know of a low-cost, tunable, 
line powered, 88-1 08 MHz telephone 
transmitter with a range of about 1 00 
feet maximum? Can you show me a cir­
cuit of how to build one? 
9968 J. Carroll 

Denver, CO 

ANSWERS 
ANSWER TO #8962 ·AUGUST 1996 

There were two questions actually 
asked here. To solve the power prob­
lem for the walkman, you can purchase 
what you need at Radio Shack. You can 
purchase the following units depending 
on the current requirements of the 
walkman: 

Part# Current rating 
270-1560 up to 300 mA 
270-1562 up to 400 mA 
273-1801 up to 1 amp 

Depending on the brand of walk­
man, you may also need to purchase 
270-1 563 for the currect size 
adapter. To solve your reception, you 
can use a longer piece of audio cable 
coming out of the headphone jack on 
the walkman. The audio cable is actual­
ly the antenna on a walkman. You will 
get better reception if you have the 
wire horizontal and not vertical. Also, 
the higher the cable is from the 
ground, the better reception you'll get. 

Mike Dunmire 
Lemoyne, PA 

ANSWER TO #89611 ·AUGUST 1996 
There are a few places where you 

can still find parts and software for the 
Tandy Coco3. The place that I'd recom­
mend first would be Radio Shack, since 
Tandy is the manufacturer. They have a 
list of software available from Ft. 
Worth. I can guarantee that you'll have 
to special order the items, but they 
may be able to ship directly to your 
address and save you a return trip. You 
can also try 1-800-THE-SHACK and if 

you have internet access, they can be 
found at Tandy.com 

The other place I would recom­
mend is PCM Magazine. They usually 
have a good selection of retailer adver­
tisements for older Tandy computers. 

I am pretty sure that you will not 
be hooking a CD-ROM up to it, however 
check your local Radio Shack for those 
data cassettes for the CCR-81 , they 
may have some at discontinued prices, 
or may be able to special order them 
also. 

Mike Dunmire 
Lemoyne, PA 

ANSWER TO #8968 ·AUGUST 1996 
The HTX-1 00, as stated, is a 

transceiver, meaning that it can trans­
mit and receive. Because it takes con­
siderably more power to transmit than 
receive, the display blanks out after a 
few seconds to conserve vital battery 
power. This feature can also be found 
on the TRC-225 walkie-talkie. The orig­
inal question doesn't state if this 
occurred from the beginning or is a 
developed "problem," so I assume that 
this is the correct answer to the ques­
tion. 

Mike Dunmire 
Lemoyne, PA 

ANSWER TO #8963 ·AUGUST 1996 
Dongles are hardware security 

keys which plug into the parallel port of 
a computer and allow a particular 
piece of software to operate. Typically, 
when you start the software applica­
tion, the security key is interrogated 
and information is read back into the 
program. The information may be a 
single byte or several hundred bytes 
and must match exactly the same data 
generated by an algorithm within the 
software. For example, a specific pseu­
do random code that is millions or bil­
lions of bits long can easily be generat­
ed with a few flip-flops and gates in the 
key and a few lines of code by the soft­
ware. When the program is invoked for 
the first time, the key is initialized to 
the first bit in the enormously long, but 
known sequence. At various times, the 
software application will interrogate 
the key again and the next byte(s) in 
the sequence are sent and compared 
with that generated by the software. If 
at any time there is a discrepancy, you 
will be unceremoniously exited from 
the application. Often, after the appli­
cation is initially started, the key can 
actually be removed since it is common 
to only interrogate the key at startup 
and then anytime thereafter that you 
try and save your work. Obviously, the 
key would have to be re-inserted prior 
to saving. 

Since each key may work differ­
ently from any other, it is difficult to 
build a "universal dongle" for all appli-

ANSWER INFO 
• Include the question number that 
appears directly below the question­
you are responding to. 
• Payment of $25.00 wiH be paid ....nth~ 
in four weeks of publication if yot.tr 
answer is printed 
• Only one answer per question will be 
printed. 
• ff you do not want your name, 
address. or phone number available to 
the reader please so indicate or it will 
be assumed that you have no objec­
tion. 
• lnthe 
son 

to spaqa limitations. we can not 
reprint the original questions with the 
answer. The question number and the 
issue it appeared in are printed above 
the answer. 

QUESTION INFO 
TO BE CONSIDERED FOR rataJCATIDN 

All questions should relate to one or m~ 
of the following: 
1 l Circuit Design 31 Problem Solving 
2} Electroruc Theory 41 Other Simiktr Topics 

INFOAMATION/AESTAIC"'''INS 
• No questions will be accepted that offer 

equipment for sale or equipment wanted to 
buy. 
·Selected 

time on a 
• Questio < 

HELPFUL HJIITS 
• Be brief bi.Jt include all pertinent infor· 
mation. If no eme knows what you're ask­
ing, you won't get any response {and we 
probably won't print it either]. 
• Write legibly [or type). If we can't read it, 
we'll throw it away. 
• lnclude your Name, Address and Phone 
Number. Only your name will be published 
with ~ questkm, but we may need to: 
contact you. ==~~ 

cations. There are, however, some 
things which you can do depending on 
whether the key is available (perhaps 
you can borrow one temporarily) or 
not. The following methods may pro­
vide varying degrees of success: 

( 1 ) First disassemble the software 
(using, say, DEBUG) and attempt to 
rewrite the code to jump over that part 
which accesses the protection routine. 
This will require a fair amount of knowl­
edge of assembly coding, port address­
es, etc. 

(2) Attach a logic analyzer to the 
key and monitor what it is doing. You 



may not be able to determine the 
sequence that it is using. But you will 
be able to record the information from, 
say, the first dozen interrogations. A 
simple ROM based circuit could then 
defeat the key. This approach will only 
prove useful when a single byte or a 
few bytes are sent per activation of the 
key (which must also be available. 

(3) Purchase a piece of software 
specifically designed to eliminate the 
need for the key. Some companies 
such as Safesoft Systems Inc. 
(204)669-4639, write software which 
will work for individual applications for 
people who have "lost" their own legal 
key. 

The software works in one of two 
ways. The first type is run only one 
time during which it will permanently 
rewrite your original application to 
eliminate the need for the key. The sec­
ond type must be activated prior to 
invoking your program which it does 
not modify. It simply remains resident 
in your computers memory and emu­
lates the operation of the hardware 
key. If they have a "softkey" for your 
particular application, you can buy it for 
about $200.00, but it is not universal. 

(4) You can purchase the "Hard 
Lock Analyzer" from A-GO Technologies 
Inc. (604)736-0588 or E-Mail: 
mchung@iceonline.com for about 
$200.00. It is a hardware board (7" by 
4.3") which plugs into a PC slot in your 
computer and can acquire up to 64K 
bytes of sequence information. 

With the original key attached, you 
place the board in "learn" mode. 
Afterwards, it will operate in emulate 
mode. Depending on the number of 
bytes that the key is required to supply 
each time that it is invoked will deter­
mine how many saves you will be able 
to do before having to restart the 
application and initialize the sequence. 

The legality of any of these meth­
ods is an open question, but not, I'm 
sure, to the software manufacturers! 
In any event, these software keys are 
definitely a nuisance especially when 
you have half a dozen ·or more to con­
tend with. Some can be "stacked" end­
to-end while others simply refuse to 
operate unless they are the sole pro­
prietor of the port. It is for this reason 
that many software manufacturers 
seem to be moving away from these 
keys to protect their software. 

Jay Rabkin 
Pasadena, CA 

ANSWER TO #89610 ·AUGUST 1996 
How simple converting a two 

meter rig to 1 00 MHz less for both 
transmit and receive depends on the 
rig. Generally speaking, it's not practi­
cal because of the great frequency 
change. Going from 144 to 44 would 
require changing all the non-IF tuned 
circuits, and assuming it's not a syn­
thesized system, swapping crystals. 
Synthesized rigs would be even 
rougher since there's computer code 
to go along with it. It's not something I'd 
recommend trying. 

Question 2, on changing the scan 
mode from 1-400 to 400-1 , this would 
rquire a change to the operating code 
for the synthesizer of the Pro 2004. If 
you could obtain the necessary chips 
(blank) hack the code, rewrite it, burn a 
new chip, and re-install it successfully, 
you could probably do it. But whether it 

scans up or down, it's still going to find 
the active channels in the same 
amount of time. 

Richard M. Nelson 
Newport News, VA 

ANSWER TO #8961 ·AUGUST 1996 
Although your problem may be a 

cable as you suggest, I would first 
make sure that the printer select 
switch on the computer is set correct­
ly. Unlike "real" Apple II computers. the 
Laser 128 has both parallel and serial 
ports built-in. Either one can be used 
as the standard printer port (i.e., 
accessed via the PR# 1 command), 
therefore there is a switch on the unit 
to select which port you use to con­
nect to your printer. Since you stated 
that the computer hadn't been used 
for a while, I'm betting someone 
changed the setting of this switch. 

Jeff Mazur 

ANSWER TO #8964 ·AUGUST 1996 
Cordless Telephone Frequencies 

Chan Base Handset 
1 43.72 48.76 
2 43.74 48.84 
3 43.82 48.86 
4 43.84 48.92 
5 43.92 49.02 
6 43.96 49.08 
7 44.12 49.10 
8 44.16 49.16 
9 44.18 49.20 
1 0 44.20 49.24 
11 44.32 49.28 
12 44.36 49.36 
13 44.40 49.40 
14 44.46 49.46 
15 44.48 49.50 
16 46.61 49.67 
17 B 46.63 49.845 
18 c 46.67 49.86 
19 46.71 49.77 
20 D 46.73 49.875 
21 A 46.77 49.83 
22 E 46.83 49.89 
23 46.87 49.93 
24 46.93 49.99 
25 46.97 49.97 
Channels A-E handset frequencies 

are also used for baby room monitors 
and low-power handie-talkies. 

Effective June 5, 1995, channels 
1-1 5 are authorized and the original 
1 0 channels are renumbered 16-25. 

Jerome Kowalewski 
Milwaukee, WI 

ANSWER TO #89613 ·AUGUST 1996 
Modems, internal or external are 

turned on by communications soft­
ware. I like Quick Link II which I use for 
both FAX and data. There are lots of 
others, but Quick Link II has automatic 
search for the port, IRQ and address 
that the modem is set to. Also, it is 
menu driven and almost trouble free. 
You may have to experiment with 
modem speed until you get garbage 
and back down to the last that worked 
well, if you don't know the speed. 

Travis Brackeen 
St. Louis, MO 

ANSWER TO #8965 ·AUGUST 1996 
You want to build a thyristor con­

troller with output that responds to a 
DC input voltage from a sensor. This 
could be done digitally with a counter 
and comparator. or using some kind of 
reasonably fast microcontroller design. 

Continued on page 117 

Positive Notch 
Filters 

Large STOCK on all Available Channels 
2 thru 24, 95 thru 99 

0,1 ,57 ,58,59,60,61 ,A 1 ,A2,A3,A4,A5 
ORDER BY SINGLE CHANNELS 

We Specialize in Large Quantities on ever'!) cbannel 
PRICES AS LOW AS $G.OOEA 

NOBODY BEATS OUR PRICES 
Monday - Friday (Bam to 5pm) Centrcil Time 

QUALITY METAL CYLINDER TYPE NON-TUNABLE 

ABSOLUTELY NO DRIFTING PROBLEMS 

Standard Positive Filters 
1 pc-$16.00 Spcs-$14.00 1 Opcs-$12.00 

SOpcs-$8.00 25pcs-$1 0.00 

Positive "G" Series Filters 
1 pc-$30.00 Spcs-$28.00 1 Opcs-$25.00 

Tom G.- FL Excellent Service, fast and quick. The only bad thing about this company 
is they don't sell Cable Boxes. We hope someday they will ..... 

David P.- CA We called around for help on filters and nobody had any answers except 
one, call the "THE FILTER COMPANY" we did and had an answer in a matter of 
minutes ..... 

John B. - IL Our company buys in the 100 quantities and needs a large selection of 
different channels. "The Filter Company" was the only one who was able to supply ..... 

PHONE & FAX ORDERS: 

1-800-235-8080 
VISA, MASTERCARD 
DISCOVER, UPS COD 
CHECKS BY PHONE 

Anyone implying theft of Cable 
Service will be denied assistance 
We do not sell Data Blockers, 
Bullets or FM Traps!!!! 

A .,.Fe .. Company 
Give our BOO line a howl for lhc bcsl 
service in lhc Counlry ...... llll 
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BRIGAR ELECTRONICS i1Elll1 
CREDIT CARD DISCOUNT 
$ 0.00 - $ 99.99 NET 
$100.00 - $249.99 LESS 10°,{, 
$250.00 - $499.99 LESS 15% 
$500.00 - $999.99 LESS 20°,{, 
$1000.00 AND UP LESS 25",{, 

OPEN: MONDAY THRU FRIDAY 7:30AM TO 4:30 PM, SATURDAY 7:30AM TO NOON 

GRAY FLAT RIBBON CABLE #YP3301 
50 CONDUCTOR 28 AWG (7/36) 
.010' THICK PVC INSUL. XIJV 105'C 
AWM STYLE 2651 MIL-C-49a56/1-13A 
UL APPROVED. .050 COND. SPACING. 
BLACK POLARITY STRIPE. WILL 
TERMINATE TO ANY STANDARD IDC 
CONNECTOR - CABLE WIDTH: 2-1fZWIDE 

• BRAND NEW FACTORY BOXED. 
Original price ... $360.00 -. s=-e-..,..ld....,....e_n __ _ 
300 FT. REEL ..... $69.00 _ 

inn COMPUTER! 
~PRODUCTS! 
POW•R CONV.R!SION 
POWER PRODUCTS 
t1 HE381 
Linear power supply 
module. 
Size: 
2-1/ifw x 4314'L x 1-1 rzD 
Input: 
115vac 50/00hz 271 rna. 
Output: 5vdc SCXXJma. 
Price ... $20.00 ea. 
5for $75.00 

Modem Coupling ,. ~·d 
TRANSFORMER 1 com 
PART # 671-8284 I ' · . . 

IMPEDANCE (OHM) 
PRIM. SEC. 
600 294 
INSERTION LOSS: 
3.15dB@1 kHz 
DC CURRENT: 0 MA •. 
RESISTANCE (ohm) . 
PRIM. SEC. 
156 145 PRICE 
DIELECTRIC $1.25 EA. 
RATING: 1000 VAC 

~~~ TELEDYNE SOLID STATE RELAY­
PART# 615-8500 

3M STATIC CONTROL PRODUCTS 
8200 SERIES STATIC CONTROL TABLE MATS 

•CONTROL VOLTS: 3-32VDC 
•RATED: 10Amp@ 250vac 
50/00hz- opto isolated-SPST 
Connection: screw or quick connects. 

Static control mats have 3 layer construction. The top 
layer is semi-conductive vinyl, with a resistivity sufficiently 
low to discharge static-laden conductors yet prevent the 
shorting of pc boards laid on the mat. - Brand new 
BROWN 2FT. X 5 FT. MATS 

SHEFFER CORP. #CLAD1 
+1-118" BORE +1"STROKE +PORT 118 NPT 
+RETRACTED LENGTH 7-518" +ROD5/16"-24 
THREADED WITH CLEVIS FORCE EXERTED 
APPROX 1.15 OF AIR PRESSURE +NOSE END 
BORE BLOCK MOUNT +BACK END HAS 
SHOCK ABSORBER 5116-18 STUD. 
SALE PRICE ••• $6.95 10 FOR $50.00 

PRICE •.• $1.95 

OPTREX #DMF50140NF-SEW INTELLIGENT GRAPHIC LCD MODULE 
"SUPERlWIST' Modules utilize surface mount technology. Displays Blue 
pixels on White backruond. Modules have E-L Backlighting - Graphic 
Figure Character Display. Unit comes complete with built in drivers & 8 bit 
tti interface. 
.CONTROL LSI T6963C TOSHIBA 
•VIEW ANGLE: 6:00 •DOT SIZE: .44(W) x .57(H) mm 
•DIT PIXELS 143(W) x 153(H) mm •VIEW AREA 74.8(W) x98.4(H) mm 
•DC VOLTAGE: 5VDC -GRAPHIC, FIGURE & CHARACTER DISPLAY 
•HIGH CONTRAST & WIDE VIEW ANGLE •FILM TYPE BACKROUND 
Using this information, one should be able to interface the 

LCD to any microcontroller or a microprocessor. 
PROGRAM DISKETTES contains list of all commands, a file that contains list of 
initialization steps, and a text file that has the 68hc11 program 

LIST PRICE ... $119.95 IHU&Ul §P.ECLtL $59.95 

DISPLAYS COMES COMPLETE 
WITH 3.5" 
DISKETTE. FILES CONTAIN 
68HC11 PROGRAM, LIST OF 
COMMANDS AND Initialization 
steps, Schematic, and pin out 

LIST PRICE . BRIGAR PRICE .• $25.00 

TOROID ISOLATED TRANSFORMER 
BANNER MAGNETICS #159249 
INPUT 120/240 VAC 
•INPUT 120VAC (HOT- BLACK & VIOLET, 
NETURAL GRAY & WHITE) 7 

•INPUT 240VAC (L 1 BLACK, L2 WHITE, 
CONNECT GRAY TO VIOLET) 
•ISOLATED OUTPUT 130VAC 10AMPS 
(ORANGE & ORANGE/BLACK) 
•SIZE: 6.25"DIA. X 3.75"H 
•WEIGHT 20 LB BRAND NEW I 
PRICE •.•. $59.95 EA. 

PORTABLE FLUORESCENT - MINI LIGHT 
Plug in anywhere - No Wiring -as bright as 
a 20-Watt Bulb. 
•Energy efficient fluorescent bulb costs only pennies a day. 
•Plugs into any standard outlet 
•convenient ON/OFF switch 
•completely portable -plugs into any standard outlet. 
•Lasts up to 3 years with normal use. 
•uL Listed. - 3.5watt - 120vac 
•size. 5-1/4'Long x 1-1/ifH x 1-314'deep 
•Color: White 
Use at Home: kitchen,hallway,stairway,bedroom etc. 
Use away. RV,Boat,Motel room, Camp 
BRAND NEW - DISPLAY PACKED. 

ULTRASONIC LIGHT SWITCH MFG: LITRONIC •VOLTAGE 120 OR 277VAC 50/00HZ 
REPLACES EXISTING WALL SWITCH- OPERATES •MIN LOAD 80WATI 120V 
FROM 120VAC POWER. GREAT FOR HOME •MAX LOAD 1CXX>W 120V 

~ GENERAL 
~ ELECI'RIC 
SPECIAL PURPOSE TUBES 
PART# JAN 5751 
LIST PRICE ... $12.00 
BRIGAR SALE ... $5.00 

GUARDIAN RELAY •1540 
120VAC 3900 OHM 50/00HZ 
15 AMP DPST - BLUE POLY. 
DUST COVER. SOCKET OR 
SOLDER TERMINALS. 
Size: 1-318'H x 314'w x 1'deep 
PRICE ..... $1.75 EA. 

ROTRON-TARZAN FAN #TN3A2 
•SIZE: 7' sa X 4-11/32' DEEP 
•WEIGHTSLB 
•VOLTAGE 115VAC 50/00 HZ 
•WATT 85 •1 .55A~P . 
•BALL BEARING 
• RPM3300 
.S BLADE IMPELLER 
Great for electronic 
cabinets & chassis. 
BRAND NEW •.• $49.95 

AERO VOX 
# P2066601YR 
1.9 UF @

1

660V 50/50 HZ 
SIZE: 2-1/4'Hx2'Wx1'D 
PRICE..... .90 EA. 

ALARM SYSTEMS OR CONTROLLING LIGHTS & SENSOR LOW POWER ULTRASONIC 25KHZ 

AEROVOX# N20R7001YR 
1.6 UF@ 700V 60HZ 
SIZE: 2-1/16"H x 2"W x 1"D 
PRICE .... $1.00 EA. 
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SMALL APPLIANCES •SENSOR COVERAGE: 250 sa. FT. WITH 
LED TRIP INDICATOR- COLOR: WHITE 180 DEG. DETECTION FIELD 
SIZE: 5"W 1 5"H X 1-3/S"D •ADJUSTMENT: SENSITIVITY & TIME OUT 
CAN BE USED WITH SINGLE OR DOUBLE (0 TO 25 MINUTES) 
SWITCHES. •DOCUMENTATION & SCHEMATIC INCLUDED. 
ON/AUTO SWITCH TURNS LIGHTS OFF ENERGY SAVINGS 30 TO 600,{, 
MANUALLY WHEN NECESSARY OR LEAVES ORIGINAL PRICE $100.00 
LIGHTS IN AUTOMATIC CONTROL MODE. SPECIAL SALE PRICE 

Write In 50 on Reader Service Card. 

• •••• $12.96EA. 
5FOR 

MOTION SENSING 
AUTOMATIC SVIIITCH 



WHITE-STAR ELECTRONICS 
TEL: 405-631-5153 FAX: 405-631-4788 

CONVERTERS: ............................................... 20 

Security Receiver for ••• Home Automation, Goroge 
Doors, Home Security Add On, Auto Convenience Pac:koge 

Regal CR-83 ....................................................... 45 
*New, Panasonic TZPC 145 .............................. 75. 
DQN-5 (2 or 3) (unmodified) ............................ .45 
DRZ-3 PJ (unmodified) 70 Channel Plain ......... 35 

50 
39 
69 
39 
32 
30 

100+ 
35 
65 
35 
29 
27 (Door l.cKks, Trunk Pop, Windows-Up/Down, ~· ·;:;~--~--

Cor Start), N/0 or N/C Contods. . ~ 
DRX-3 PJ (unmodified) 60 Channel Plain ......... 32 

Seany - 70 biUion hopping codes with anti-scan processing. Unbrecxhable security; 
never repeals the some axle lwi<e. Double EEPROM memory. Call for FREE catalog. 

405-631-5153 

------
lllcredllle R-. - No cross talk or blockage. Range up to 1 000 feet. 

3 a.....l - Our universal receiver controls up to 3 items with only one receiver 
(optional relay needed). Push both buttons together for third d!onnel output. 

Interfaces with most home and auto serurily systems for easy remote integration. Comes with 
(1} three channel receiver, (1} long range three channel remote, ( 1 } universol120 VAC transformer. 

REMOTE CONTROL AU FOR ONLY $99.95 + sllippirg & sdes tax. 
HAND UNITS: ............................. 20 50 

4.50 
4.50 
7.00 
4.50 
7.00 
4.50 
6.50 
7.00 

100+ 
4.25 
4.25 
6.50 
4.25 
6.50 
4.25 
6.25 
6.50 

Street Smart Security • (619) 46Z-1167 
7147 University Avenue • Lo Mesa, CA 91941 

Jerrold Replaces: 400/450/550 .... .4.95 
Scientific Atlanta: 0751175/475 ... .4.95 
8600: On screen display ............... 7 .50 Send, Fax or Coli Order In- Use Credit Card or Check. Fax (619) 462-0652 
Pioneer: BR 81, 82 ............... ....... .4.95 

Write In 127 on Reader Service Card. Panasonic: Call for model# ......... 7.50 

I CABLE TV cont. 

CABLE DESCRAMBLER KIT! Simple to 
build. Connects in seconds. Instructions and 
universal kit for all systems $19.95. Money 
back guarantee. 1-800-522-8053. 

CABLE DESCRAMBLERS. Z-ST1600 full 
test mode with remote $195. 85XX & 86XX 
full test mode with remote $275. PIO-FTG 
with filter $170. AFT $135. Quantity discounts 
available. CABLE CONNECTION toll free @ 
888-83-CABLE. 

BROKEN CABLE box, no $$$? Let us fix 
that broken cable box for you! Fast turn­
around, reasonable rates. All models. 909-
986-0971 . 

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. 

NEW! WIRELESS TEST MODE ACTIVA­
TOR FOR ALL 2RN51BBICTF AND MORE! 
WILL KEEP CONVERTER BOX IN TEST 
MODE FOR 30 DAYS. WORKS EXTERNAL­
LY, NEEDS ABSOLUTELY NO CONNEC­
TIONS . THIS PRODUCT IS SOLD FOR 
TEST PURPOSES ONLY. $125 PLUS SHIP­
PING AND COD. CALL KEN ERNY ELEC­
TRONICS 24 HOUR ORDER AND INFOR­
MATION HOT LINE 516-389-3536. 

CBTV REPAIR. We specialize in all convert­
ers . Including Zenith and others. 6-month 
warranty. 405-634-1535. 

NOVAVISION 5750 baseband $229. Lot 
price call. TVT-3 $69 each. Panasonic TZPC 
145 $79 each. Call for others. 9am to 2pm 
EST. 888-707-5028 ext 7535. 

HAMLIN MLD BLOWOUT. We must sell all 
of them! Only $10 each OBO. Call R&B 
Electronics toll-free at 888-81-CABLE and 
leave message. 

CABLE DESCRAMBLERS, Pioneer 6310s 
and most all other major brands. We have 
low overhead so we can sell for less. 30-
day money back guarantee. Finest quality 
equipment. Call anytime. Houston, TX. 
713-691-4610. 

ATTN. DEALERS: All your cable needs sat­
isfaction guaranteed. Zeniths as low as $40; 
AS please call for pricing and availability. 
FTG $80; RF-1 $65. Quantity discounts on all 
units. Low prices and friendly service. 619-
929-0585 ask for Amy. 

ATTN. DEALERS: All makes and models of 
Zenith CATV converters. Guaranteed work­
ing, field pulls, completely screened and 
cleaned. Any way you want them! Call 619-
929-0585 ask for Amy V. 

Zenith: All .................................... 4.95 
Tocom: 5503-VIP, 5503-A ........... 7.00 
Universal: 4 in 1 RIM ................... 7.50 

Call for Oak, Hamlin, Regal-83, Regency, 
Texscan, and all others. FIBER OPTIC CABLE. What does it mean to 

you? Learn the ramifications of fiber optics in 
your neighborhood. $10. VISAIMCIAMEX. 
ELECTROMAN, Box 24474, New Orleans, 
LA 70184. 504-482-3017. 

TEST MODULE BLOWOUT. Great prices. 
Free virus making software or war dialer soft­
ware with order of 10 or more. 717-889-3563. 

Tamper-Bit tools: (10-lot) A 
Jerrold compatible bits: 
114" Stacom Bit ................ $8.00 ra 
Oval Round D ................. $20.00 
Torx Bit: 
Tocom T-8 ........................ $8.00 

DESCRAMBLERS. TEST MODULES. 
MAJOR CREDIT CARDS. WILL BEAT ANY 
PRICE. NO TEXAS SALES. SE HABLA 
ESPANOL 713-392-2323. 

ZL 1. THE MOST RELIABLE ZENITH COM­
PATIBLE TEST KIT. $6 EACH COMPLETE 
WITH WIRES. 407-676-2530. 

Zenith T-lO,T-15 .............. $8.00 A 
Pioneer T-20 ..................... $8.00 
Scientific Atlanta T-20 ..... $8.00 ~ 
Pio 63XX Oval ............... $20.00 ~ 
Bit Driver Handle ............. $4.00 

DEAD ZENITH ST -1600 horizontal power 
supplies? We will send you a working power 
supply for the exchange of your dead one for 
only $55. All work guaranteed. Call toll free 
888-81-CABLE and leave message. 

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. 

MASTER FILES & test modules for all types 
of CATV converter units. 503, 507, Zenith , 
SCM 6, only $6. 909-986-0971 . 

STEPPER MOTOR CONTROLLER 
ADDRESSABLE STEPPER MOTOR 
CONTROLLER: JWPJ X- I A 

$199.95 
NON-ADDRESSABLE STEPPER 
CONTROLLERK/T: RENlX-IA 

$29.95 

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

Can be used for the following tasks: 
e CNC Conversion • Telescope Guidance 
• Robotics • Manufacturing 
•Positioning Platforms eAnimatronics 

• • !fl.~».. ,.~·=· a' .-.-& '=··· ... ,, ,,aa.INC. 
118001 413 -8080 

Write In 205 on Reader Service Card. 

Call for FREE catalog. 

Write In 166 on Reader Service Card. 

DIGITIAL 110 CONTROLLER 
ADDRESSABLE DIGITAL 1/0 

CONTROLLER: JWPIX-3 

$119.95 
NON-ADDRESSABLE DIGITAL 

L'OKJT: RENJX-3 

$29.95 

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

Can be used for the following tasks: 
•Robotics •Automated Manufacturing 
• Animatronics •Controlling Solenoids 
• Servos • D igita 1 Proto typing 

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

FORD Electronics: (714) 521- 8080 
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V64 LCD·s Setved Here 

ROCK BOTTOM PRICES! 
Vli4 LCD Controllers ror PC 1.54 Bus 

EorlhLCD/M Monochrome LCD Controller $160 
EorlhVision/ISA Color LCD Controller $280 
EorlhVGA Analog Input Ctr1. pJGA to LCDI) $599 

NEWt TOUch Screen Kits 
Analog resistive touch screen with controller $249 

Vli4 DISplifY Kits Include LCD, Controller, & Backlite 
7.4', 9.4'. 1 0.4'. 11.3' Starting at $220 
Mono. Dual Scan & Active Matrix in Stock 

DISp/ifYS OnlY 
Both new and surplus color displays from $99 

DlgltiiiiLD Nfonltors Desktop LCD & ISA Controller 
Monochrome Monitors starting at $400 

Manit rs stortin at 600 

See E1rth an tllf Warldwide Web! hnp://www.fiBt-panelcam 

r IIRTu Ph. (714) 448-93&8 
J;H Ill Fax:(714)448·9316 

Computer Technologies 

Write In 49 on Reader Service Card. 

When Visitinq Disney World And Sea World . . . 
Come To lhe World Of Electronic Surplus! 

S~A!£~fT~ 
ORLANDO, FLORIDA ~ 

Located At T h e Intersecti on Of 1·4 
And Fairbanks Avenue. 

A Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: 

*WIRE 
*SWITCHES 
*RESISTORS 
* TRANSISTORS 
* TRANSFORMERS 
* TEST EQUIPMENT 
* NI·CAD BATTERIES 

**** ** *** 

We Buy Surplus 
Electronic Parts -

FAX your list. 

FAX 407/647-4831 

PH 407/628-5634 

P.O. BOX 536186 

ORLANDO, FLA. 32853·6186 

* COAX 
* RELAYS 
* HARDWARE * CAPACITORS 
* PANEL METERS 
* CIRCUIT BOARDS * INTEGRATED CIRCUITS 

HOURS: 

Monday • Friday 8:30-6:00 
Saturday 8:30·5:00 

DESCRAMBLING. NEW secret manual. 
Build your own descrambler for cable and 
subscription TV. Instructions, schematics for 
SSAVI, gated sync., sinewave, (HBO, 
Cinemax, Showtime, UHF, Adult) $12.95, $2 
postage. Cabletronics, Box 30502N, 
Bethesda, MD 20824. 

NOTCH FIL TEAS: Positive traps for cleaning 
up "beeping" channels. Also available are fre­
quency filters for 97.5, 106.5, 108.5, 110.0, 
and FM traps. All filters are available in large 
quantities. $14 each, $12 5-lot, $10 10-lot. 
Call for larger quantities, QB VIDEO 1-Soo-
249·3025. 

SMART CARD PROGRAMMER. Read and 
write your own smartcards . Works with 
IS07816-3 standard microprocessor smart· 
cards. Develop your application today. Not 
sold for any illegal use. All sales are final. 
$2,500 + shipping. Blank smartcards $50/ea. 
SmartCard Technologies 419-537-0474. 

New Yorlf Grand Opening! 
Tired of renting o second-rote cable box? 

NOW YOU HAVE A CHOICE! 
CABlE CHDICE-001'1 GET BOXED Ill 

TEST KITS BLOWOUT: MUL TIMODE (NY 
SPECIAL) $12, PIONEER TEST BOARD 
$12, QUICK BOARDS FOR ANY OTHER 
CONVERTER $15, BLANK MICROCON­
TROLLERS AVAILABLE. 16C56XX $1.98, 
16C54XX $1.80, EPROM 27C256 $2 AND 
MUCH MORE. TEN MINIMUM ON TEST 
KITS. PLEASE CALL 310-262-8656 
(PAGER) 

EXTERNAL TEST ACTIVATORS QUANTI­
TY PRICING AVAILABLE. NO CA SALES. 
24 ORDER AND INFORMATION 213-980-
3390. 

TELEPHONE/FAX 
ESN LOADER INTERFACE for Motorola bag 
phones (ver. 9122-94xx) . Does all flips , 
micro-tacs, ultra-lites, pocket phones, series 
three and four bag, install phones $200, Call 
512-259-4770. Keith Perry, PO Box 816, 607 
Osage Drive, Leander, Texas. 

~~D<lQ 

6!~ 
llili} .ffl~ ~ 

$299 WINTER SALE, UJ'S EMULATOR 
SYSTEM, REGULAR PRICE $395.95! 
EFFORTLESS 5 STEP, 5 MINUTE PRO­
GRAMMING, MOTOROLA CELLULAR · 
PHONES TO FIRMWARES 9525. FREE 
CATALOG/DETAILS CALL 702-642-0325 
OR http://www.lessbustets.com OFFER 
EXPIRES DECEMBER 31st, 1996. LESS 
BUSTER'S (OUR 4TH YEAR SALES N&V 
MAGAZINE, 99.5% SATISFIED CUS· 
TOMERS!), 2039 CIVIC CENTER DRIVE 
#179, N. LAS VEGAS, NV 89030. 

http://www.hackerscatalog.com Telecode's 
"Hackers Catalog" is now online. Everything 
the catalog contains and more. You ain't 
surfed yet! 

Freedom from cable company tyranny is os eosy os: 

1 
2 
3 

Call or stop by our store for the details or a demonstration on our exclu­
sive service for your area. Our trained representatives are waiting. 

"Cable Choice is the answer I've been 
looking for. Watching my old TV has 
never been better, and I've saved lots of 
money!" 

.· 

Bring in your current cable bill and receive your custom-programmed 
replacement converter. We program each unit individually on-site. 

Retum ;your old converter to your cable provider and begin saving 
money and enjoying a new level of cabl' technology. 

Scott Greene, Atlanta, GA 

11 Finally, an alternative to cable company 
equipment! I think it's great!" 

Tom P"Khalski, New York, NY 

~able 
C110IC8 

1825 E. Jerico Turn Pike 
Huntington, NY 

N 0 VAV IS I 0 N 
special intro rote of Sl 09; normally retails for $249 • RCA Direc TV mini-dish 

11743 • full line of cable accessories 
• remotes for every converter 
• splitters, connectors & more~ 

ICS16) 462-7322~ DOI'T GET BOXED II 
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QUALITY SCANNING KITS FROM CTP 
.The DS49 is a frequency inversion voice descrambler/scrambler and is guaranteed to descramble 
standard frequency Inversion schemes used In new oordless telephones as well as some public service/ 
industrial oommunication systems. H also descrambles variable spl~ band frequency inversion schemes I 
The DS49 descrambles all standard schemes using 3333, 3500, and 3700 Hz plus speech inversion 
using non-standard pilot tonesllt is adjustable from 2.7 to 4.0 kHz. Only four quick solder connections 
to any receiver are needed and + 12 VDC power source inside the radio is required. The DS49 
measures approx. 1.95" x 2.6", and fits easily into most mobile/base scanners! 

DS49 Kit $39.95 Wired A Te•ted $69.95 
We now lu1ve Slmeters for every scanner" 

I========~ The SM T77 measures only 1" x 1 ", utilizes a PC mount meter that measures only .46" x .44"L, and 
weighs only 0.4 ounces. The SD-1 uses the same tiny meter and is 2" x 1". The SMna and 
SD-2 are the same but utilize standard CB size analog meters that are back-lighted. They are 
excellent for "fox-hunting" and determining which signal source is closerl 
511777 Kit $59.95 Wired & Tested $79.95 SD-1 Kit $69.95 Wired & Tested $89.95 
SWIInB Kit $19.95 Wired & Tested $29.95 SD-2 Kit $24.95 Wired & Tested $39.95 

Add $3.00 SIH for fNICh Item. 

CTP 517 Loi~2.~~in~~2;!~~}!5~72 ilfl 

* CBIScanner radio repairs and modifications 
* CB roger beeps I kit Installation I freq mods. 

Write In 165 on Reader Service Card. 

PANASONIC, SOUTHWESTERN BELL 
phones and professional security equipment 
catalog. Send $2 to: HES Electronics, PO 
Box 183, Brick, NJ 08723. 

TELEPHONE PHREAKERS BLACKBOOK: 
The largest manual published on phreaking! 
Covers: AT&T, loops, MCI, ANI, pay phones, 
Caller 10, taps, ESDN, calling cards, tracing, 
diverters, ringback, CNA, 700/800/900 sys­
tems, signaling, trashing, exchanges, trunks, 
DTMF decoders, operators, international, 
ESS, extenders, teleconferencing, access 
numbers, ITT, free LD, mobiles, boxing, code 
crackers, NPA, prefix scanning, dialups, 
switching, bridges, call forwarding, PBXs, 
voice mail, LASS, ANACs, Fortress, DTMF 
generators, cans, War Dialer programs, 
secrets, answering/Fax machines, 911. 
Construction details for over 80 phreaking 
boxes! Also 6 program.s that turn your 
computer into a blue, DTMF, green, silver, 
2600, or red box! Software Manual $22. 
SPECTRE PRESS, POB 5112, N. 
Muskegon, Ml 49445. Internet: http://mem 
bers.gnn.com/dopplenger/spectre.htm 

NORTHERN TELECOMM #2960 telephone 
network interfaces (RID/MTU). $3.25 each 
singles, $2.45 tens, $1.70 hundreds. Full 
docs available. SYNERGETICS SURPLUS, 
Box 809, Thatcher, AZ 85552. 520-428-4073. 
Visa/MC. 

USED CELLPHONES FOR SALE, Audiovox, 
Goldstar, Motorola, Nokia, Novate!, Oki, 
Panasonic, Technophone, & Uniden. Prefer 
to sell entire lot to dealer or refurbisher. Call 
and leave address or fax # for 2-page listing. 
JD at 806-256-3405. 

IN SEARCH OF MOTOROLA. Three-wire 
interface information. It is commonly used in 
the communications between the handset 
and the base of a bagphone. I need it to com­
plete a project for a remote data interface 
device. I will pay top $$$ for reverse engi­
neered data or for the code to any microcon­
troller to interface and/or dial the phone 
(instead of the handset). Motorola has 
refused to help us in any way. Contact me at 
cpbrlght@lonet.net or write me : Carl 
Bright, 3206 South Arena Road, Mcloud, 
OK 74851. All responses will be as confiden­
tial as humanly possible. 

GSM AND NMT-450 CELLULAR PHONE 
CLONING information wanted for Europe & 
Far East. Also looking for datastream 
decoders and SAK reprogramming means. 
Cash is waiting. Write to: PO Box 13, 
117313, Moscow, Russia. Tel: 7-095-247 
8147. FAX: 7-095-336 0355. E-Mail: 
decode@dol.ru 

WANTED: AUDIOVOX cellular interface STI-
85 (or spectrum equivalent 2-08AVMT1-00), 
new or used. Jeffrey Race, Fax 617-623-
1882 or jrace@ibm.net 

12 HOUR TELERECORDER complete unit. 
Records automatically and clearly all tele­
phone conversations 12 hours on a single 
tape. Special offer just $95 Including ship­
ping. HOLD & MUSIC ON HOLD Only $29 
including shipping. Puts callers on hold and 
plays your customized message or music. 
Attaches easily to any phone. PRIVACY AT 
LAST. Amazing new module gives you total 
privacy on your telephone conversations. 
$29. Send cheque to Vakis Eftechiou, 1402 
Pine Ave. #400, Niagara Falls, NY 14301. 
Dealers wanted. 

CELL PHONE cloning for the guy who has 
(two of) everything. Must have current service 
contract. Motorola, Tandy. For more info, call 
Keith, 512-259-4770. 

0 SOPHISTICATID ULTU HIOH IMPIDANCI CIRCUITRY AS 
USID aY CIA AND Koa 

0 NOT DDICTUU aY IYIN THI MOST ADYANCID TU 
SWIIPINO IQUIPMINT . 

0 MONITOR CONYIRSATIONS, PAXIS AND DATA WITHOUT 
PUR OP DDICTION 

0 I'LUOINTO ANYTIUPHONI UNI WITH NO CUCK, HUM, 
NOISI OR YOLTAOI CHANOI 

0 UNIYIRSAL DISION ALLOWS MONITORING WITH 
HUDPHONIS, TIUPHONI OR TAI'I RICORDIR 

0 YOICI ACTIYATID TAI'I RICORDIR CONTROL 

0 DISOUISID AS • TIUPHONI UNI TIDIR • 

0 COMPACT SIZI· aATTIRYI'OWIRID 

A r2 
Communications Products 

Box 1242 Burlington CT 06013 

$109.95 VISA MC COD 

==~ (203) 485-0310 

Write In 204 on Reader Service Card. 

American Trap Company 
Orders and Information 

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

EVERY CABLE CHANNEL 
AVAILABLE 

EASY, SIMPLE INSTALLATION. NOTHING MORE TO 
BUY 

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

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

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

C Security Better than Parental Control. 

REMOVES VIDEO AS WELL AS AUDIO 

$16.00 ea Ch#2-62 $19.00 ea Ch#63-78 

Quantity Discounts Available on 5 or more 

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

Check us out on the INTERNET 
WEBSITE: http://www.gocable.com 

• 
ERS 

We guarantee to beat any advertised price in N&V 
"The Real Wholesalers" 

QUICKBOARDS 
ALL MODELS 

10+ 30+ 50+ 100+ 

$13 $12 $11 $9 

NOVA VISION 

~ 

DESCRAMBLER 

10+ 30+ 50+ 100+ 

$28 $26 $24 $22 
Replaces: lVT. TNT. Stealth, 

SYNTAX, & MORE ... 

MILLENNIUM 3 
WITH DESCRA C ANTITY 

~ 
PLEASE CALL 9:00 AM TO 5:00 P E.S T. 

1-800-633-4540 
OR FAX US YOUR ORDER AT 1•800•835•7471 
(Anyone implying theft of service will be denied assistance.) 

NO FLORIDA SALES. 

Nuts & Volts Magazine/ September 1996 69 



llome Secu1ity with PCm 
and The Parallel Port 

by Jeff Stefan 

This 
article shows 

you how to create a 
simple home security system 

with a personal computer using PCM as 
the application framework. PCM, which stands for 
Pseudo Cooperative Multitasking, is an application 
framework, written in C, that helps you build 
structured control programs. The original PCM 
article appeared in the June '96 issue of Nuts & 
Volts, and also contains a short tutorial on different 
types of multitaskers and their design. Reading the 
original article will enhance your understanding 

and BIOS. The parallel port interface is simple, 
useful, and easy to program. All of the input 
scanning and output processing is written using 
Turbo C, and is by no means exclusive to the PCM 
application framework. It can be used in any Turbo 
C program to control the parallel port. 

Controlling the Parallel Port 

The PC parallel port is designed to connect to 
a printer via a DB-25P female connector 

mounted on the PC side, and a Centronics 36-pin 
male connector at the printer. 

Figure 1 shows the parallel port pinout. 
There are 12 outputs and five inputs. The 17 

1/0 lines are controlled and monitored by three 
registers labeled: Data, Status, and Control. In 
most of the PC parallel port literature, the lines 
assigned to the Data register have a D prefix. For 
example, data line zero is referred as DO, data line 
one is D1, and so on. The Status register lines 
have a S prefix (SO through S7), and the 
Control lines have a C prefix (CO through C7). 

The installed parallel ports (LPT1 , LPT2, 
and LPT3) and their base addresses are r----------------------., located in the PC's BIOS interrupt 

07 

macro. MK_FP means make far pointer. This 
creates a full address from the memory segment 
and offset values passed in as the macro 
arguments. The following short program, getport.c, 
gets the address of LPT1 , the first parallel port, 
using MK_FP. 

r············•********************'****•••••••••••••••••************ 
• getport.c 
• gets first parallel port UO Base Address 
................................................................... 1rlrlt •• , 

#include <Stdio.h> 
#Include <dos.h> 
void main(void) 
{ 
unsigned int PortAddress; 
PortAddress = *(unsigned far *)MK_FP(Ox40,0x008); 
rintf("LPT1 is at: [Ox%2X]\n",PortAddress); 

In this article, the 1/0 Base Address used is 
Ox378. 

Now that you know how to find the 1/0 Base 
Address, you need to know how to read from and 
write to the registers. Turbo C, like most C 

Data Register 

06 05 04 03 02 01 DO 

DB-25P Female vector table. These addresses are 
standard from machine to machine, 

pin 9 pin 8 pin 7 pin 6 pin 5 pin 4 pin 3 pin 2 

Strobe (out) Auto LineFeed (oul) 
Printer Error (in) 
Init Printer (out) 
Select/Deselect (out) 

and are easy to find. This is called 
the 1/0 Base Address. The address VO Base Address: Ox378 FIGURE 4 

Data (out) 
bits 0-7 

Ground 
(pins ] 8-25) 

for LPT1 resides at vector table 1 = Hi 0 = Lo address 0000:0408 hex or Ox408 .._ __________________ __, 

(this is how C likes to see hexadecimal 
numbers). The contents of this address 
depend on the type of display adapter 
connected to the PC. If a PC has a 
monochrome adapter, the parallel port 
addresses change. Figure 2 is a table 
showing the addresses for both the 
non-monochrome and monochrome 
printer port addresses. 

compilers, offer four functions to read and write to 
the PC's inpuVoutput registers. These functions 
are: 

int inportb(int PortAddress); /* Read a byte (8 bits) 
from 110 port PortAddress */ 
int inport(int PortAddress); r Read a word (16 bits) 
from 110 port PortAddress */ 

ACK (in) 
Busy (in) 

Paper Out (in) 
On Line (in) FIGURE 1 

One way to determine the parallel port 
addresses on your machine (chances 
are it's Ox378 for LPT1), is by using the 
DOS program debug. At the C:\> 

void outportb(int PortAddress, unsigned char 
Data);/* Write a byte (8 bits) to 1/0 PortAddress */ 
void outport(int PortAddress, int Data); /* Write a 
word (16 bits) to 1/0) PortAddress */ 

Port Address Without mono With mono 

LPT1 Ox378 Ox3b 

LPT2 Ox278 Ox378 

LPT3 n/a Ox278 

- d 0:0408 

0000:0408 78 03 00 00 00 00 00 00 

of PCM. 
The PC parallel port is used for the application 

program's inputs and outputs, utilizing a home­
built parallel port interface. The code presented 
writes directly to the hardware, bypassing DOS 
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prompt, type debug to start the program, then The Data Register 
enter the dump command d 0:0408. This 
displays the printer addresses, with the output 
appearing as in Figure 3. 

The address is displayed as it appears in raw 
memory. It looks backwards, because it is. The 
low byte, 78 hex, is displayed first, then the 
high byte, 03 hex, is displayed next. This is 
called Little Endian byte ordering (Motorola 
chips use Big Endian byte ordering). It works 
out with the Intel architecture that this is the 
most convenient way to load the 
microprocessor's registers from memory. 
For all practical purposes, just look at the 
second byte and put it in front of the first when 
determining the physical address. Believe it or 
not, the names Big and Little Endian come 
from the book Gulliver's Travels, by Jonathan 
Swift. In Gulliver's Travels, the Big Endian and 

Little Endian political parties argued whether it's 
better to open soft boiled eggs from the big end or 
the little end! 

Another way to find the parallel port addresses 
is to write a short C program using the MK_FP 

The data register is an eight bit read/write 
register. The data register lies right at the 1/0 Base 
Address (Ox378), as shown in Figure 4. 

To write to the Data Register, you need to use 
outportb(Ox378,Data);. The Data parameter value 
writes to the individual bits you need to turn on or 
turn off. The easiest way to write to a register is to 
create a set of #define statements to set the 
individual bits and pass them as the Data 
arguments: 

#define CLEAR_DATA_BITS OxOO 
#define SET _DATA_DO Ox01 r binary 0000 0001 */ 
#define SET_DATA_D1 Ox02 r binary 0000 0010 */ 
#define SET_DATA_D2 Ox04 r binary 0000 0100 */ 
#define SET_DATA_D3 Ox08 r binary 0000 1000 */ 
#define SET _DATA_D4 Ox1 0 r binary 0001 0000 */ 
#define SET _DATA_DS Ox20 r binary 0010 0000 *I 
#define SET_DATA_D6 Ox40 r binary 0100 0000 */ 
#define SET_DATA_D7 Ox80 r binary 1000 0000 */ 

To set bit DO, 
outportb(Ox378,SET _DATA_DO);. 

use 

That's all there is to it. To set more than one bit 
at a time, create a unique #define. For example, if 



Status Register 

S7 S6 SS S4 S3 S2 S1 SO 

UO Base Address: Ox378+ 1 
SO Undefined S3 Error 1 = True 
S1 Undefined S4 On Line 1 = True 
S2 Undefined SS Paper Out 1 = True 

S6 Ack 1 = True 
S7 Busy 0 = True 

FIGURE 5 

r···································-·._ ................................... . 
• Filename: secure.c . 
• Description: model security system based on PCM 
• 
• Copyright (c) 1996 Jeffrey M. Stefan . 
......................................................................... , 
#include <stdio.h> 
#include <Stdlib.h> 
#include <String.h> 
#include <ctype.h> 
#include <conio.h> 
ltinclude <time.h> 
#include <dos.h> 

r·············· ......................................................... . 
*' Use this define to define the maximum tasks in your application. 
• Make sure that the number of tasks you run are at least equal to 
• the number defined here, otherwise unpredictable (bad) things 
*will happen. There are three tasks in this system. ...................................................................... , 
#define MAX_ TASKS 3 

r·············---··--······· .. ············--······················ 
• The following defines are used for task return identifiers. The 
* individual tasks may return something to the main loop. Using 
• these defines identify the task. r···· ................................................................... , 
#defineTASK1_RET 1 
#define TASK2_RET 2 
#define TASK3_RET 3 

r········~·························· .. ··············· .. ············ 
• Function (task) prototypes. These functions should return ints 
• in order to inform main that it has finished processing. For 
• example, nTimeMenuTask should return TASK1_RET, which is defined 
*as 1. r**" .............................. *"* ........................................ 1 
int nTimeMenuTask(void); 
int nPortTask(void); 
int nMonitorTask(void); 

void CursorOff(void); 
void CursorOn(void); r ............................................... ,. ......... ~ ................ . 
• Parallel Port Addresses.This is important! If you have a monochrome 
• monitor, the DATA_PORT address should be Ox3ab instead of Ox378. ................................................................................. , 
#define DATA PORT Ox378 r LPT1 Port Address for Data *I 

FIGURE 6 
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simultaneously. 

The Status Register 

The Status Register is 
used to read inputs, and is 
addressed at 1/0 Base 
Address + 1 . Software can 
only read this register. Any 
attempt to write to the 
Status Register is ignored. 

you want to set bits zero and two, this comes 
out to be a hexadecimal five. 

The Status Register is shown in Figure 5. 

Use #define SET _DATA_HEXS Ox05 /* 
binary 0000 0101 */ to set the two bits 

int Result ,. O; 
lnt AIICiosed = 0; 
int FrontDoor = 0; r S7 bit */ 
int BackDoor = O;r 56 bit */ 
int Window1 = O; I* 55 bit */ 
int Window2 = O; I* 84 bit *I 
int Window3 = o;r S3 bit */ 

unsigned char StatusRegState = 0; 

The contents of the Status Register is 
read using the inportb( PortAddress) function. A 
typical function call is StatusRegState = 

inportb(Ox378+ 1 );. 
Status Bit 7, S7, is 
different. S7 is inverted, 
so when a zero appears 
at pin 11 , the input is 
considered True, and 
when a one appears, the 
input is considered r .......................................................... . 

• These variables are required to get the system time. 
••••••****'****"*'***'*"***••••• ................................ I 
tlme_t timer,first,second; 
struct tm *tblock; 

r•**•·······*'*'··· ...................................................... . 
• main : mainO acts like a task dispatcher or task scheduler. 
...................................... tl:* .......................... , 

main() 
{ 
int nRetVal = 0; 
int netr =0; 

r Retum value from called function (task)*/ 
r Function a(task) array Index counter */ 

int (*fp)(); 

lnt *atpO ={ 

clrscr(); 
CursorOff(); 

r Function (task) pointer 

r array of function (task) pointers 
nTimeMenuTask, 
nPortTask, 
nMonitorTask, 
NULL 

}; . 

r·········· .. ·················· ... ··········*'*··· ... ·········· 
• Dispatch Tasks using infinite for loop. 
****"'***************•***********"**************************"* I 
for(;;) 
{ 

fp = atp[nCtr]; I* Get the task address*/ 

., 
., 

nRetVal = (*fp)(); r execute task and get return value*/ 
nCtr++; r increment task counter., 

if(nCtr=MAX_ TASKS) r If last task was run, start over •t 
{ 
nCtr=O; 
} r ..................................................................... . 

False. 
The contents of the 

entire status register is 
read using the inportb( ) 
function. In order to 
examine individual bits, a 
mask value must be 
used. This is similar to 
the way the SET _BIT 
defines are used to set 
individual output bits . 
The masks used are 
called AND masks, as 
shown in Figure 6. 

If only one bit is set, as 
in the AND Mask Value in 
Figure 6, then that is the 
only bit that is effectively 
compared. Note that SS 
is set and read, but is 
ignored when ANDed 
with the AND Mask 
Value. The AND Masks 
defines are as follows: 

ldefine READ_STATUS_S7 
Ox80 r binary 1000 0000 *I 

ldeftne READ_STATUS_S6 
Ox40 r binary 0100 0000 *I 

ldeftne READ_STATUS_SS 
oxo20 r binary 0010 0000 *I 

ldefine READ_STATUS_S4 
Ox1 0 r binary 0001 0000 *I 

ldeflne READ_STATUS_S3 
Ox08 r binary 0000 1000 *I 

#define STATUS_PORT DATA_PORT + 1 r LPT1 Port Address for Status *I 
#define CONTROL_PORT STATUS_PORT + 1 r LPT1 Port Address for Control*/ 

• The following switch statement processes the return values 
* from the task that just returned. The task may fill a data 
• structure, signal event, or act on some other data. This 
• area will be application specific. An AND mask with S7 

effectively inverts the 
output. If the switch 
assigned to S7 is open, 

/**************•-···················•**••••········· 
* AND Mask Defines to read and write individual bits ........................................................ , 
#define CLEAR_DATA_BITS OxOO 
ltdefine SET _DATA_OO Ox01 
#define SET _DATA_D1 Ox02 
#define SET _DATA_D2 Ox04 
#define SET _DATA_D3 Ox08 
#define SET _DATA_D4 Ox10 
#define SET _DATA_DS Ox20 
#define SET _DATA_D6 Ox40 
#define SET _DATA_D7 Ox80 

#define READ_STATUS_S7 Ox80 
#define READ_STATUS_S6 Ox40 
#define READ_STATUS_SS Ox20 · 
#define READ_STATUS_S4 Ox10 
#define READ_STATUS_S3 Ox08 
ltdefine READ_STATUS_S2 OX04 
#define REAO_STATUS_S1 Ox02 
ltdefine READ_STATUS_SO Ox01 , ...................... . 
• Global Variables 
******************"'*I 
int Duration = 0; 
int AlarmActive = 0; 
.int Alarm Tripped= 0; 

.................................................................. , 
switch(nRetVal) 
{ 

case TASK1_RET: r .................................................... . 
• Process the data that nTimeMenuTask worked on. 

this produces a one at 
the S7 input pin 11, and 
a zero appears at the S7 • (none in this application) 

***********•**"****•***** .... ********••••••••••••• I 
break; 

case TASK2_RET: r········· ........................................ . 
• Process the data that nPortTask worked on. 
* (none in this application) ............................................... , 
break; 

case TASK3_RET: 

default: 
break; 

} r switch •t 
} rfor loop *I 
} r main •t 

r ................................................ . 
• Process the data that nMonitorTasl worked on. 
• (none in this application) 
*************************************'**********/ 
break; 

register bit. This special 
case is handled by 
considering a zero 
output from the AND 
mask as true (the switch 
being open), and a one 
output as false (the 
switch being closed). 
This is a constraint of the 
parallel port hardware, 
and cannot be changed. 
Bits S1, S2, and S3 
contain garbage and 
cannot be used. 

AND Mask Values are 
called using the following 
form: 
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Control Register 

C7 C6 CS C4 C3 C2 C1 CO 

I ? I ? I ? lno pinlpin 171pin 161pin 141 pin 1 I 
VO Base Address: Ox378+2 

CO Strobe C4 Interrupt Control 
C1 Auto Line Feed 
C2 lnit Printer 

CS Bidirectional Control 
C6 Unused 
C7 Unused FIGURE 7 C3 Select/Deselect 

r········ ................................................................ . 
• nTimeMenuTask: This task gets the system time, displays, then 
• dispatches menu selections. 

*********•****************•*·*•"******'********************************* I 
int nTimeMenuTask() 
{ 
static int nState = 0; 
int lnCmd = 0; 

r·········*'·····..,···························· ... ·······*···········--
• The static nState variable remembers where the task left off. 
• When the task is called again by the dispatcher in main loop, 
• the switch statement will place the program counter at the las~ 
• known state. This is effectively a cooperative context switch. ..................................................................... , 
switch(nState) 
{ 

case 0 : , .............................. . 
• Get and Display System Time 
·············*""***********••••j 
nState = 1; 

r····*············· 
• System Time Calls 
•••••••••••••••••••• I 
timer = time(NULL); 
tblock = localtlme(&tlmer); 

if(NarmActive) 
{ 

if(Result <= Duration) 
{ 
second = time(NULL); 
Result = difftime(second,first); 

} 
return(TASK1_RET); 
break; 

case 1 : r·····················.,·········--················ 
• Change nState to whatever new state is required. 
******** .. *'***'**'***********************************I 
gotoxy(30,3); I 
printf(" -- ------- --...,\n"); 
gotoxy(30,4); 
printf("= Main Menu .\n"); 
gotoxy(30,5); 
printf("-======--=---=\n"); 
gotoxy(30,6); 

-prtmf("= 1. Set Alarm =\n"); 
gotoxy(30,7); 
printf("= 2. Clear Alarm =\n"); 
gotoxy(30,8); 
printf("= 3. Exit =\n"); 
gotoxy(30,9); 
printf("====--=====--'\n"); 

gotoxy(1, 1 ); 

r ............................ . 
• get menu selection and 
• check for shutdown request 
.............................. I 

nState = 0; 

if(kbhlt()) 
{ 

lnCmd = getch(); 

switch(lnCmd) 
{ r ........... . 

• Set Alarm 
*************I 
case Ox31: 

nState = 2; 
break; 

r············· 
• Clear Alarm 
********'*******I 
case Ox32: 
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StatusRegState = lnportb0x378+ 1 ); r get the status 
port register Info •J 
S6Bit = (StatusRegState & READ_STATUS_S6); r 

check If S6 Is set *I 

In the PCM home security system application, 
the S6Bit monitors the back door, and the S7Bit 
monitors the front door. 

lf(S6Bit) 
prlntf("Back Door Is Openll"); 

else 
The Control Register 

prlntf("Back Door Is Closed"); 
To handle 57, use this: 

StatusRegState = lnportb0x378+ 1 ); r get the 
status port register Info •J 
S7Bit = (StatusRegState & READ_STATUS_S7); r 

check If S7 Is not set */ 

The Control Register is designed to send 
control commands to a printer, and is addressed 
at 1/0 Base Address + 2. The Control Register is 
shown in Figure 7. 

lf(IS7Bit) 
prlntf("Front Door Is Openll"); 

else 
prlntf("Front Door Is Closed"); 

Two of the interesting bits in the Control 
Register are C5, the Bi-directional Control Bit, and 
C4, the Interrupt Enable Bit. On newer PCs, the 

case 2: 

Duration = 0; 
NarmActive = 0; 
Alarm Tripped= O; 
Result = 0; 
nState = 0; 
break; 

r············· 
• exit System 
************"***I 
case Ox33: 

nState = 4; 
break; 

default: 
nState = 0; 
break; 

} r switch •t 

return (TASK 1_RET); 
break; 

r ............................................................... ..... 
• Set Alarm. The tasks are temporarily suspended here 
• in order to get new duration and time mark. 
•••••••*****************"**'**************************** I 
nState = 3; 

clrscr(); 
gotoxy(30,3); 
printf("==---=====--\n"); 
gotoxy(30,4); 
printf("= Set Alarm =\n"); 
gotoxy(30,5); 
printf("========- \n"); 
gotoxy(30,6); 
printf("= 1. Enter Escape Time =\n"); 
gotoxy(30,7); 
printf("= 2. Go 
gotoxy(30,8); 

=\n"); 

=\n"); printf("= 3. Cancel 
gotoxy(30,9); 
prlntf("====­
gotoxy(1, 1 ); 

-- \n"); 

if(!kbhit()) 
{ 
lnCmd = getch(); 
switch(lnCmd) 
{ 
r······•********* 
• Enter Duration .................... , 
case Ox31: 

r····· 
**"*****I 

gotoxy(30, 11 ); 
printf("Enter Duration:(min): "); 
scanf(""kd",&Duration); 
Duration = Duration • 601; 
gotoxy(30, 11 ); 
printf(" 
gotoxy(1 01 ); 
nState = 2; 
break; 

case Ox32: 

• Cancel 
•••••••••• I 

nState = 0; 
first = time(NULL); 
AlarmActlve = 1; 
ctrscr(); 
break; 

case Ox33: 
Duration = 0; 
NarmActlve = O; 
Result =0; 
nState = O; 
ctrscr(); 

"); 

parallel port data bits are 
read/write, instead of write 
only. Whether data is read or 
written depends on the state 
of C5. If C5 is set to a one, 
then data is output. If C5 is 
zero, then the outputs are 
effectively disconnected, and 
the data lines may be used 
for inputs. The Interrupt 
Enable Bit, C4, allows an 
external device to generate 
an interrupt request (IRQ). If 
this bit is set, then an 
interrupt is generated on the 
low transition of the Status 
Register ACK input signal, 
C6. Usually this interrupt is 
set by jumpers to IRQ5. To 
use the interrupt, an interrupt 
service routine must be 
written, the address must be 
entered into the interrupt 
vector table, and the interrupt 
mask register must be 
enabled for IRQ5. Most of the 
older PC parallel ports do not 
have Bidirectional data lines, 
and almost none of the PC 
operating systems utilize the 
Interrupt Enable Bit. Our 
PCM application does not 
use the Control Register. 

Building the Parallel 
Port Interface 

Building the Parallel Port 
Interface is straightforward, 
and is built using three 
SN7 4LS367 hex buffers and 
five 4.7K resistors. This is a 
bare bones interface that you 
will probably want to expand . 
Why not just use the parallel 
port alone to directly control 
inputs and outputs? Without 
some type of buffer, you run 
the risk of frying your par~llel 
port. Using just the PC's 
internal +5 VDC power, the 
data outputs can only source 
2.6 rnA. Remember, the 
standard parallel port printer 
cable is only six feet long. I've 
seen them run about 20 feet, 
but that's really pushing it. Do 
not run unprotected! 
Buffering the inputs and 
outputs is simple and 
sensible, and using 
SN7 4LS367 TIL hex buffer 
chips is a cheap, easy, and 
reliable solution. The only 
shortcoming is that an 
external +5 VDC power 
supply is required, but the 



added expense of a surplus 
power supply is well worth it. If 
you rely on the internal five volts 
from the parallel port for power, 
you could damage or destroy 
your port if something goes 
wrong. 

ICI 
Statu11 Register SN74LS367 

Pins 

Figure 8 shows the switch 
inputs for the simple security 
system, running through a 
SN7 4LS367 hex buffer. The 
switches are held low when 
closed, and pulled high when 
open. 

pin 11 

pin 10 

pin l2 

pin 13 

pin 15 

1 8 

Figure 9 shows how to 
connect the Data Lines (D0-07) 
to the hex buffer chips. The 
Control Register outputs can be 
wired the same way. This PCM 
application doesn't use any 
outputs, and simply emits the 
PC's bell when the system is 
armed and violated. 

gnd gnd 
pin 1 

Output Enable 

default: 

} r switch., 
} 
retum(TASK1_RET); 
break; 

case 3: 

break; 

nState = 0; 
break; 

r······ ............................................. . 

case 4: 

• Change nState to whatever new state is required. 
········***"***'**********************************'**1tl 
nState = 0; 

return(TASK1_RET); 
break; 

r················ 

default: 

• Exit Task Here 
**********"****'****I 
clrscr(); 
gotoxy( 1,1 ); 
printf("•• System Shutdown ••"); 
CursorOn(); 
exit(O); 
nState =0; 
retum(TASK1_AET); 
break; 

break; 
} r switch *I 

return(TASK1_RET); 
} , ...................................................................... . 
: nPortTask : parallel port control task. 

r·····················--········*'*********** ............................ , 
int nPortTask() 
{ " 
static int nState = 0; 

switch(nState) 
{ 

caseO: 
r··············**········"*'***"** 
• Read inputs from Status Register ..........................•....... , 
StatusRegState = inportb(STATUS_PORT); 

r············· .............. . 
r Get the status bit state .............................. , 
FrontOoor = (StatusRegState & READ_STATUS_S7); 
BackOoor = (StatusRegState & READ_STATUS_S6); 
Window1 = (StatusRegState & READ.-"STATUS_S5); 
Window2 = (StatusRegState & READ_STATUS_S4); 
Window3 =·(StatusRegState & READ_STATUS_S3); 

r·············· ..... •·•····· 
• Display Front Door status ......................... .,_. ....... , 
if(!FrontDoor) 
{ 

gotoxy(20, 17); 
prlntf("OPEN "); 

2 

4 

6 

14 

12 

16 
+5VDC 

Back Door 

Wlndow3 

FIGURE 8 

} 
else 
{ 

gotoxy(20,17); 
printf("CLOSED"); 

r··············· .... ········ 
• Display Back Door status 
'lf"ti;****************•••••••••J 
if(BackDoor) 
{ 

} 
else 
{ 

gotoxy(20,18); 
printf("OPEN "); 

gotoxy(20,18); 
printf("CLOSED"); 

r······················· 
* Display Wlndow1 status ........................... , 
if(Window1) 
{ 

} 
else 
( 

gotoxy(20,19); 
prlntf("OPEN "); 

/ 

gotoxy(20,19); 
printf("CLOSED"); 

r······················· 
• Display Window2 status 
••••*"**•*'*•*••••******* I 
if(Wlndow2) 
{ 

} 
else 
{ 

gotoxy(20,20); 
printf("OPEN "); 

gotoxy(20,20); 
printf("CLOSED"); 

r··········*"'·········· 
• Display Window3 status 

**********.,..*************I 
if(Window3) 
{ 

} 
else 
{ 

gotoxy(20,21 ); 
printf("OPEN "); 

gotoxy(20,21 ); 
prlntf("CLOSED"); 

r·--······*"'****'******** 
• Set state of AIICiosed 
*************************I 
if(FrontDoor && IBackDoor && IWindoW1 && 1Window2 && 1Window3) 
{ 

} 
else 
{ 

AIICiosed = 1; 

The Home 
Security System 

The PCM Home Security 
program is named secure.c. 
The display interface, shown 
in Figure 10, is intentionally 
very simple, and you are 
encouraged to customize 
and enhance it. The main 
display page is also shown in 
Figure 10. 

The Main Menu selections 
allow the user to set and 
clear the alarm system 
(which is simply the bell 
output on the PC). Figure 11 
shows the Set Alarm menu. 
The user first sets the escape 
time which delays the alarm 
system until everyone is out 
of the house. The alarm is 
triggered when Go is 

selected, and aborted 
when Cancel is selected. 
The display returns to 
the Main Menu screen, 
and the Time Remaining 
(sec) value starts 
counting down. If the 
doors and windows are 
not closed by the time 
the value counts down to 
zero, the alarm sounds. If 
the alarm is active and 
any of the doors or 
windows are opened, the 
alarm will sound. To 
deactivate the alarm 
system, press menu 
selection 2, Clear Al~rm. 

Again, the program 
features are intentionally 
kept to a bare minimum. 
Keeping it lean allows 
you to put in the features 
you want, without being 
burdened with taking out 
things you don't like, or 
have little use for. This 
program is designed for 
easy expansion. 

The secure.c 
Program 

The Secure PCM 
application contains 
three tasks: 

int 
nTimeMenuTask(void); 
int nPortTask(void); 
int nMonitorTask(void); 

The nTimeMenuTask 
gets the system time, 
displays and dispatches 
menu selections. The 
PC's system time is 
monitored by using the 
calls: 

timer = time(NULL); 
tblock = 
localtime(&timer); 

The Time ·Remaining 
value in the Status 
display area is 
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determined by the following code: 

if(AiarmActive) 
{ 

AIICiosed = 0; 

nState =0; 
return(TASK2_RET); 
break; 

defauH: 
break; 

} r switch*/ 

return TASK2_RET; 
} " 

FIGURE 9 

r ......................................................................... . 
• nMonitorTask : Status Display Task 
• 
****"****"****'**********'**"*'***"****'****"****'*******"*•***'********** I 
int nMonitorTaskO 
{ 
static int nState = 0; 
int TimeDif = 0; 

switch(nState) 
{ 
case 0: r···· ............................................... . 

• Change nState to whatever new state is required. 
*********'*********"***** ............................. I 
nState = 1; 
gotoxy(5,11 ); 

IC3 
SN74LS367 

1 15 8 16 

3 

5 

7 
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11 

13 

god god god +SVDC 
pin 1/15 

Output .Enable 

if(Result <= Duration) 
{ 
second = time(NULL); 
Result = difftime(second,first); 

case 1; 

return(TASK3_RET); 
break; 

r ........................................ . 
• Display switch status then return to 
* state 0 to monitor alarm. 
··~·····**'***** .. *** ......................... , 
nState =0; 

gotoxy(5,16); 

Main Menu 

1. Set Alarm 
2. Clear Alarm 
3. Exit 

FIGURE 10 

- Status--------------------
-Time/Date 

- Alann State 
-Time Remaining (sec) 

-Siren 

: Wed June 19 17:48:06 1996 

:Active 
:60 

-Monitor------------------

- Front Door : Closed 

- Back Door : Closed 

- Window 1 Closed 

- Window 2 : Closed 

- Window 3 : Closed 

- Raw Status : r7Fl 

} 
} 

The variable first, which holds a previously 
stored time value, is set by the 
first = time(NULL) line of code in 
the GO command switch 
statement. Calling the difftime( ) 
function this way is a standard 
way of comparing time values, 
and is often used to benchmark 
algorithm execution time. 

The nPortTask reads and 
processes the parallel port 

prlntf("- Monitor -----...,,..-------\n"); 
gotoxy(5,17); 

inputs. The Status Register is 
read by StatusRegState = 
inportb(STATUS_PORT);. The 
state of the individual bits is 
checked by: 

printf("- Front Door ·: \n"); 
gotoxy(5,18); 
prlntf("- Back Door: VI"); 
gotoxy{5,19); 
prlntf("- Window 1 : \n"); 
gotoxy(5,20); 
printf("- Window 2 :\nj; 
gotoxy(5,21 ); 
printf("- Window 3 : \n"); 
gotoxy(5,22); 
printf("- Raw Status : (%2X]",StatusRegState); 
gotoxy(5,23); 
printf("--------------\n"); 

retum(TASK3_RET); 
break; 

FrontDoor = (StatusRegState & 
READ_STATUS_S7); 
BackDoor = (StatusRegState & 
READ_STATUS_S6); 
Wlndow1 = (StatusRegState & 
READ_STATUS_SS); 
Wlndow2 = (StatusRegState & 
READ_STATUS_S4); 
Wlndow3 = (StatusRegState & 
READ_STATUS_S3); 

printf("- Status -------------\n"); default: 
Each of the status bits are 

examined and displayed by a 
series of if-else statements, 
starting with the Front Door 
switch. 

gotoxy(5,12); 
printf("- Time/Date : o/os\n~, asctime(tblock)); 

gotoxy(5,13); 
if(AiarmActlve) 

prlntf("- Alarm State 
else 

printf("- Alarm State 

gotoxy(5,14); 
H(AiarmActive) 
"{ 

: Actlve\n•); 

: lnactive\n"); 

TimeDif = Duration - Result; 
printf("- Time Remaining (sec): %2d\n" ,TimeDif); 

} 
else 

printf(" "); 

gotoxy(5,15); 
if(AiarmActive && TimeDif <=0 && IAIIClosed) 
{ 

} 
else 
{ 

AlarmTripped = 1; 

printf("- Siren 

if( Alarm Tripped) 
{ .. 

gotoxy(5,15); 
printf("- Siren 
putch(Ox07); 

\n"); 

: ALERTl\n"); 
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break; 
I* switch"/ 

return TASK3_RET; 
} 

r ....................................................................... .. 
* CursorOff: turns off cursor using BIOS screen interrupt Ox10. . ............................................................................. , 
void CursorOff() 
{ 
union REGS regs; 

regs.x.ax = Ox01<l0; 
regs.x.bx = 0; 
regs.x.cx = Ox3200; 
int86(0x10,&regs,&regs); 

r--·············***** .. *'************"******"**********'************ 
• CursorOn: turns on c1.1rsor using BIOS screen interrupt Ox10. 
• 
•••**"***"********""****** .. *******************•"*** .. ***•••••• I 
void CursorOn() 
{ 
union REGS regs; 

regs.x.ax = Ox0100; 
regs.x.bx = 0; 
regs.x.cx ... Ox0607; 
lnt86(0x1 O,&regs,&regs); 

/*************************** 

* Display Front Door status 
****************************/ 

if(IFrontDoor) 
{ 
gotoxy(20,17); 
printf("OPEN "); 

} 
else 
{ 
gotoxy(20,17); 
printf("CLOSED"); 

} 

Set Alarm 

1. Enter Escape Time 
2.Go 
3. Cancel 

Enter Duration: (min): 

FIGURE 11 



/************************** 

* Display Back Door status 
***************************/ 

if(BackDoor) 
{ 

{ 
AIICiosed = 1 ; 

} 
else 
{ 
AIICiosed = 0; 

} 

} 
The putch(Ox07) statement sounds the PC's 

bell. 

gotoxy(20, 18); 
printf("OPEN "); 

} The last task in the system is nMonitorTask. 

There are two small functions at the end of the 
listing. These functions are CursorOff( ) and 
CursorOn( ). These two functions use the Turbo C 
int86( ) function to execute a BIOS call to turn off 
and turn on the PC's cursor. 

else 
{ 
gotoxy(20, 18); 
printf("CLOSED"); 

} 

This task receives and monitors the switch state 
and sets the alarm. The code that turns on and off 
the alarm is: 

The program listing is pretty short, just a little 
over 600 lines. Like the original PCM program, 
type it in, compile it, build the interface, and watch 
it run. Run it through a debugger to watch how it 
switches in and out of tasks and how it reads the 
Status Register inputs. Like a lot of you, I spend a 
large amount of time writing programs and 
tinkering with small computers. Writing a useful 
program is fun, but it's a downright thrill when it 
interacts with the outside world. Use the parallel 
port code and interface in your own projects, and 
consider using PCM as a structured control 
program framework. Some suggested applications 
using PCM and the parallel port include a sprinkler 
control system, a garage door control and security 
system , and a home weather station. So dust off 
and fire up that old computer. There's still some life 
left in that old XT! NV 

Notice that the state of the Front Door switch 
in the if statement is different than the Back Door 
switch. Remember that S7 in the Status Register is 
inverted, so !FrontDoor checks to see if the variable 
FrontDoor is zero. If it is, the door is opened. This is 
the opposite of the remaining switches. 

if(AiarmActive && TimeDif <=0 && !AIICiosed) 
{ 

The variable AIICiosed is one of the variables 
used to set the alarm. If all of the doors and 
windows are closed, then AIICiosed is set to one. If 
any door or window opens, AIICiosed is set to zero. 

Alarm Tripped= 1; 
} 
else 
{ 

printf("- Siren \n"); 
} 

if(AiarmTripped) 
{ 
gotoxy(5, 15); 

if(FrontDoor && !BackDoor && !Window1 && 
!Window2 && !WindowS) 

printf("- Siren : ALERT!\n"); 

I TELEPHONE- FAX cont. 

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. 
SASE for info. 512-259-4770. 

CELLULAR HACKERS BLACKBOOK: 
Largest manual of its kind! Completely details 
how cellphones operate and are repro­
grammed. Covers: Cloning, chip program­
ming, reverse and forward channeling , ESN 
codes, NAMs and MINs, digital data inter­
preters, EPROMs, control data formats, scan­
ning, frequencies, code hacking, keypad pro­
gramming, modifications, and more! Includes 
Programming Software for Motorola , 
DiamondTel, Gateway, GE, Mitsubishi, NEC, 
Nokia, Novate!, Oki, Panasonic, Colt, Fujitsu, 
Goldstar, Radio Shack, Sony, and Uniden! 
Worth over $150 . Yours for only $25! 
Spectre Press , PO Box 5112, North 
Muskegon, Ml 49445. 

putch(Ox07) ; 

HANDHELD CELLULAR phones with charg­
ers. Send SASE for list to Curtis Lewis, 4502 
Clareway, Baltimore, MD 21213. 

UJ'S INTERFACE CABLE HARDWARE 
SETS, FOR MOTOROLA CELLULAR 
PHONES, USE WITH EMULATORS, COPY 
CATS AND COMPUTER PROGRAMMING 
SYSTEMS. ALL SETS FEATURE 100% 
PLUG-IN CABLES BUILT-IN 12V DC REGU­
LATED POWER SUPPLIES & AC POWER 
ADAPTERS (1) FLIP/POCKET, (2) 
BRICKIUC, (3) BAG/MOBILE, (4) ELITE FLIP 
& (5) ULTRA CLASSIC II. $129 A SET, 2 
SETS $119 ea., 3 OR MORE SETS $114 ea. 
S&H $19.95 FEDEX COD, PMO OR WEST­
ERN UNION (QUICK COLLECT) . FREE 
CATALOG/DETAILS CALL 702-642-3558 
OR http://www.lessbusters.com LESS 
BUSTER'S ELECTRONICS (OUR 4th YEAR 
SALES N&V MAGAZINE, 99.5% SATISFIED 
CUSTOMERS), 2039 CIVIC CENTER DRIVE 
#176, N. LAS VEGAS, NV 89030. 

ONE S T 0 P 

N 
0 

F s 
L A 

0 L 

MILLENIUM CONVERTER R E 

$69.00 I s 
D 
A 

BOARD 102 
1-5 $39.00 
6-10 $35.00 
11-25 $32.00 

WHY IS THE COMPETITION SHAKING? 
BECAUSE 1 • 800 • 4 • MEMORY IS HERE 

"WE CAN BEAT ANY PRICE IN NUTS & VOLTS" 

WE SELUBUY ALL MEMORY 
SIMMS • DIMMS • NOTEBOOKS • MODULES 
• UFETIME WARRANTY 
·FREE TECH SUPPORT 

·TRADE YOUR OLD MEMORY FOR 

CASH OR NEW MEMORY 
·NO CREDIT CARD SURCHARGE ·WE EVEN BUY BROKEN MEMORY 
·NO RESTOCKING FEE 
• MOST ORDERS PROCESSED SAME DAY • CALL AROUND THEN CALL us 
WHAT MORE COULD YOU WANT!! 

CA 1 BOO 4 MEMORY 908
-
238

-
2300 

't: • • • FAX: ~08-238-4404 
Trade-1ns accepted too! 

Write In 126 on Reader Service Card. 

SUPPLIER 

NOVAVISION CONVERTER 
$199.00 CALL FOR QUANTI1Y 

BOARD 101 
1-5 $32.00 
6-10 $30.00 
11-25 $28.00 

DOZENS OF OTHER CONVERTERS AVAILABLE WE S HI P THE SAME DAY 
CALL FOR QUANTITY PRICING 9 0 DAY LIMITED WARRANTY 

OP.EN MONDAY- SATURDAY FROM 9:00AM TO 5:00PM 
Write In 87 on Reader Service Card. Nuts & Volts Magazine/ September 1996 75 



WIRELESS • 2.4 GHZ 4 CHANNEL VIDEO/STEREO 
AUDIO TRANSMITTER/ 
RECEIVER SYSTEM 
• UP TO 500 FOOT UN.I 

• 8UILT IN ANTINNAI 

• INCLUDII IYIRYTHIN. 

FOR PLU. a PLAY 
OPERATION 

$ 160.00 COMPLITI 
(•000 THRU 09-31-96) 

BLACK & WHITE & COLOR BOARD CAMERAS 
• CME· 100 SERIES 1/3" CCD aLACK a WHITI PINHOLI er IIANDARD 

LINI YIDIO 80ARD CAMIRAI: 380 TV LINII • ,3 LUX IINIITIYI'IT - 9·12 

YDC OPIUTION- 1-3/16" SQUARE. $ 95.00 ea. 
A.OYI wit• .UILT IN MICROPHONia $ 125.00 ea. 

• CME·300C SERIES 1/3,. CCD COLOR PINHOLI er STANDARD LENS 

YIDIO 80ARD CAMIRAI: 350 TV LINII - 1 LUX IENIITIYI'IT - 8UILT IN 

MICROPHONI- 9·12 YDC OPERATION- 1-3/4" SQUARI. $ 245.00 ea. 

125 FOOT UN.E 
12 YDC OPERATION 

TRANSMITS ON ANY 
UHF CHANNIL 

8UILT IN 
ANTINNAI 

ACADAPTIR 
INCLUDID 

CMI-125 UHF TRANSMI'ITIR CMI-125C TRANIMI'ITIR with 

$ 65.00 •uiLT IN CAMERAS AUDIO 

(CHANNIL 14 • 33 OPIRAIION) $ 165.00 

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

(800) 771-1295 (O•t Of Cele O•ly) (303) 771-1288 FAX: (303) 771-1136 
P.O. •ox 4477 • INGLEWOOD - COLORADO - 80155 

VISA • MASTIRCARD • DISCOYIR & AMIRICAN IXPRISS 

Write In 203 on Reader Service Card. 

Digicom Communications, Inc. 
Importing & Exporting Nationwide 

FHIWGISF 
OUICDOMD WHOI.IWII 

OFfHIWOI&D 
All Quickboards. for all mal<es and models: 

1-50 51-1 00 1 01-200 
$13.00 $1 2. 00 $9.00 
40-pin Micros for all mal<es and models: 
1-50 51-100 101-200 
$15.00 $14.00 $1 3. 00 

1-50 
$26.00 

1-50 
$62.00 

Zapata P-80/P-1 00 Boards: 
51 -l 00 1 01 -200 
$24.00 $22.00 

Boss I-IV Boards: 
51-100 
$60.00 

101-200 
$59.00 

WARNING: Anyone implymg cable theft ~ill he de!ued sale 

1-( 800 )-250-318 7 
Tel/Fax: (305)638-9392 

7& September 1996/ Nuts & Volts Magazine Write In 48 on Reader Service Card. 

TECHNICAL, INC. 
Your Largest Stocking Distributor 

For ~~0 BaHeri~s 
Call for Competitive Pricing 

FREE CATALOG 
Receiver & TransmiHer Packs • Laptops, Camcorder, Cellular 

Sealed Lead Acid, Lithium, & More 
Immediate Delivery • Custom Assemblies • Technical Support • Full Production Facilities 

301 Central Park Drive e Sanford, Fl32n1 
(New Location, Same Owner!) 

Fax 407 ·321·3208 800·346·0601 
email - tnrbattery@aol.com Web- http://WWW.batterystore.com 

Write In 164 on Reader Service Card. 

NORTHERN TELECOMM #2960 telephone 
network interfaces (RID/MTU). Adaptable to 
modem/fax extension lockouts. $2.25 each 
singles, $1.65 tens, $1 hundreds. Full docs 
available. SYNERGETICS SURPLUS, Box 
809 , Thatcher, AZ 85552. 520-428-4073. 
VISA/MC. 

$99-$399 EXTENSION . CELLULAR 
PHONES. MOTOROLA, REFURBISHED 
WITH ACCESSORIES, IDEAL FOR BACK­
UP/EMERGENCY USE. PHONE IS ACTI­
VATED TO ACT AS EXTENSION USING 
YOUR PRESENT CONTRACTED NAM AND 
PERSONAL ESN NUMBER. FREE CATA­
LOG BRICK PHONES $99, UC SLIM $139, 
UC-11 $169, FLIP/POCKET $199, LITE $299, 
ELITE $399 & BAG PHONE $139-$159. S&H 
$19 .95 VIA FEDEX COD. FREE CATA­
LOG/DETAILS CALL 702-642-0325 OR 
http://www.lessbusters.com SORRY NO 
NEVADA SALES. OUR 4TH YEAR SALES 
N&V MAGAZINE, 99.5% SATISFIED CUS­
TOMERS. LESS BUSTER'S ELECTRON­
ICS, 2039 CIVIC CENTER DRIVE #176, N. 
LAS VEGAS, NV 89030. 

LOADER PHONE, Motorola $299 with soft­
ware. Cables available. Loader phone kits. 
9Q.3-389-8352 voice or fax, MCNisa, COD. 

4 CHANNEL AD 4000 ring decoders. $59.95 
delivers. MC/Visa. Fabtronics Wholesale , 
5714 W. Wautoma, Hilton, NY 14468. 716-
392-1231. E-Mail: HOWTOUSA@RPA.NET 

ESNINAM READER for diagnostic testing of 
cellphones. One piece design with built-in 
receiver. Requires use of PC. No scanner 
required. Complete with s/w, cable and AC 
adapter. $1 ,295. Can ship COD. US Postal 
Money Order to: Technical Advisory Group, 
PO BOX 821834, Dallas, TX 75382 or 
Message Line 214-246-3609. Computer not 
included. SOLD TO QUALIFIED BUYERS 
ONLY. 

RD4000 RING DECODER. $59.95. $6 ship­
ping. LOTI 512-888-4535. http://www2.inter 
connect.neV!dti/hom.htm 

CALL DIVERTERS. Multi-purpose uses. 
Programmable call routing. Store and forward 
technology for automatic call routing. Suitable 
for use in call routing to Alternative Carrier's 
network. Phone users can keep their location 
secret. We can customize diverters for your 
specific needs. Only one phone line operation 
needed! Call: New Advanced Technologies 
today for details! 514-458-3063, Fax 514-
458-0798. 

RF POWER TRANSISTORS • TUBES • POWER MODULES 
I 

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

Transmitting Tubes II!F~~~~I4'ifliilB~Complete inventory for 
Receiving Tubes r1 servicing amateur 

3cx4ooA? and commercial 3-500Z 
3-500ZG 
4-400C 
572B 
811A 
6146B 
6146W 
8072 
8560AS 
8873 
8874 
8875 

Etc! 

3CX400U7 communications 
3CX800A7 equipment. 
3CX1200A7 MRF454 SAV6 
3CX1200Z7 MRF455 SAV7 
3CX1500A7 2SC2290 SAV17 
3CX3000A7 2SC2879 M57737 
4CX250B Etc! 
4CX400A 
3CX800A 
6LF6 
M2057 

Send for your 
FREE 

1996 Catalog 

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

Fax: (619) 744-1943 • 

Write In 125 on Reader Service Card. 



COMPUTER PARlS- SCSI DRIVE ACCESSORIES- SURPLUS ELECfRONICS 
QrY DISCOUNfS AVAILABLE*- GOVERNMENT/EDUCATIONAL PURCHASE ORDERS ACCEPTED- APPLE II/ MAc &...IBM 

Full Size 6 Bay Tower Case 6 HH Bay SCSI Tower Case 
•200WP/S 
•6 HH Bays Great for Servers 

•200WP/S 
•6HHBays 

•LED's & Rst orBBSUse. Lots 
•Fits Fullsize bd. ofroominside.No 

Ex r. DRIVE CASES 

• 6 10 Selectors 
•No-tip stands. 

All bays Open Face for 
CD ROM, SyQuest, 

Optical, Etc. 
2 50 Pin Centronics 
Connectors&: 6 IOC 
50 Pin cormectors. 6 

• No-tip stands. rails required. Fits any 

....___,;;__.......__$4_9_.~0=0~size=m=oth=erboar=d~. $19 _ $6S.OO $99.00 SCSI ID Selectors. 

Power Supplies fLOPPY & CD DRI\'ES External Drive Enclosures • SCSI • CD ROM • floppy • Computer Cases 
Mini Tower Power Supply. 145 New 360K 5.25" HH Drive • ..$10.00 

Ulled 1.2 Mes 5.25" HH -515.00 
NEW 1.2 Mes 5.25" HH --525.00 
Ulled 720K 3.5" Drive •.. - -.-.$10.00 
New lMM 3.5" Drive ---.$25.00 

External Floppy Drive Case 1 FH/2HH .... $19.00 
SCSI Case: Uses Apple 19 Pin floppy port fur 

FH Close Face SCSI Case &: P /S for 1 Full 
Watts. Refwbished ............. .$20.00 
New ................................ ...... .$29.00 

Height 5.25" drive or two HH drives ........ $65.00 

XT Power Supply. 135W .. .$15.00 
XT Power Supply 150W •. ..$19.00 
mM XT 65Watt PIS ............. $5.00 CD ROM Drives 

power. Quantum EPS type drive only! ...... $19.00 
Open Face HH SCSI Case. Use fur a SyQuest, 
Bernouli, CD-ROM, etc ................................ $29.00 

External 40 Pin CD ROM Drive case &. PIS 
Includes cntrl'r for Millluml/Panasonic .•• $29.00 
Side by Side open face SCSI Case. For two 

AT Power Supply. 200W . ..$29.00 
Compaq Prolinea SOW. Standard 
PC Connectors. +5/U &t-5/12 
Great fur Small Projects! .... .$19.00 

4x IDE Int. CD ROM Drive.$59.00 
2x SCSI Int. CD ROM Drive$39.00 
1x SCSI lnt CD ROM Drive$24.00 

"'Lunch Box'" SCSI Case &t P /S 3.5" Only .. $35.00 
Closed Face HH SCSI Case fur 5.25 /3.5" Drive. 

CD ROMa, or 1 CD a. HD, or 2 3.5• HD .. $59.00 
External MFM/RLL Case &t P /S ................ $19.95 

Monitors 
~ bamecompos~le 9". B&:W Monitor aseeui;)ly. 
BUild your own morutor -D.OO 

9" Blo<W Secwlty Monitor. "'Box" type with 75 Q 
~t .00 

'.1' ComP:CJille "Box" type cabinet. Green saeen. Good 
for lleCUlity monitor. JnpUt for750 (standard) 01' 

High impidance -----------------------.$35.00 
~Mrior.Nctailitieirlllabmtect 
lUO!IlbetiledflriY'nll"'l-........... ~asavkleo 
mritt. Scmehwe~qiiiiiD.Sped(y. $fi'llll 

~Mcmr::.m $Z9AD 

g:~ru2"ins=: 9'' MonoVGA 
Mono VGA Monitor. 
Exoellent for amaJl Dlacea. 
where tdor is not needed. 
Malces a _qreat PO) termi­
naL U!e ICr wml ,..,.._ 
!.!lg. aaDIIIIIin anfimo;;! 
Standard V~A 640x480 
rEIIO!ution. WmdCIWII kdca 
really ~d! Excellent 
~~P Picture. ~m 

30 Watt P / S .................................................... $29.00 

Monthly Specials 
;Cases •CD ROM Drives •Accessories 
14.4 Cellular Modem .k Fax w/FlipPhone 
Cable. Motorola CELLect • •• ••• •• • • ••• ••• • ••• •• $ 7 9 • 0 0 
National Semiconductor W orkGroup 6 Port 10 

Base T Hub ••••••• •••••• • ...•••.•••• • • ..•.. $69.00 
2x SCSI CD .k 16 Bit Sound Card ••••••••• $69.00 
PC Pals DOS/Windows (1 00% Microsoft mode) 
compatibleTrackball ••..•.••.• . . ......• •.•..•.. $14.95 
2x SCSI CD ROM Drive (GoldStar) .... $39.00 
230 Watt PS/2Power Supply, NEW $29.00 
SIMM Converter 4 30 Pin to 1 72 Pin.$14.95 
SIMM Quadrupler 4 30 Pin in one socket $29.00 

Apple PlainTalk Microphone·-·-··-··-··-·-··-··-··-·-··-··-$9.00 
104J(ey Windows Keyboard . .•...... . .. . .• ..•••. • $14. 9 5 
ffiM Compatible Mouse(PC 3-key, MS 2-key) ·····- ··-··$5.95 

Alltech Electronics Co 

FULL COLOR 
CCD Camera 

$189 

Uses include: 
Video Capture 

Cards, Mac 
A/VCards 
Monitoring 

NTSC Output • 1/3 inch CCD 
FCC Class B • Fixed Focus 
330 X 491 Resolution • 75 n 
6VDC Operation .27 A 
Approx 4" high. Detachable Base 
Great for C-U SeeMe I Internet 
use! FULL MOTION COLOR 

3H6 System 
Refurbished 

Phone Orders 3 Sout h ern California Locations! 1.2 or 1.44 Floppy 
1024KRam 

CGAMonitor 
Keyboard 

619/724-2404 
World Wide Web h ttp : / /www.allelec.com 

1300 E. Edinger. Santa Ana - 714/543-5011 
h ://www.allelec.com 2018 W. Lom ita BLVD. Lomita - 310/539-2260 

Fax: 6191724_8808 1401 El Camino Real. Oceanside - 619.f721-0093 
School & Government POs Accepted! We buy surplus & unwanted computer mventory 
Phone Order Hours 9AM - 5:30PM Mo& Fri as well as scrap electronics related inventory. $129.00 

otorola Cellular 
Brick Phone Cig. Adapter. Inside 
is outlined for upper cnctor .$9.95 
Flip Phone Cig. Adapter 
Replaces the battery, does not 
plug into the bottom Jack .... .$9.95 
Fli.P-I..ess Pone leather case . .$9.95 
Wueless Window clip Antenna. 
Saves valuable battery fime . .$19.00 

Accessories 

Mode111 Madness! 
Intemal2400 (PC) ...•.............. $9.95 
Internal 2400 w /NMPl-5 ... $12.95 
Intemal9600 v.32/v.42bis .. $19.95 
Ext 1200 Blue Motorola UDS . .$12.95 
Ext. 2400 96/48 Fax (PC) .... $15.00 
Ext. 14.41< &: Fax .•..............•.• $69.00 
Motorola CELLect 14.4 .•••... $79.00 

Cash Drawer with till 

Build your own I'()) ~and 
save! Locking, tri~ C3Sh 

drawer is rontiolleOby your PC. 
Standard Version.--$69 
Serial Version $99 

Controlled by a 24v OC source 

EPROMs 
MICIWCO'\ I ROlli RS 

2716 or 2732 ......................... 75t 
2764/27128/27256 .............. $1.50 
27512, 271000, 8748 ............. $2.00 
8749 ....................................... $6.00 
8751 ....................................... $9.00 

CHIPS & ROMs 
Intel486 SX -25 ··-----··-·-$14.95 
Intel486 DX/2 ·S0--··--·-$25.00 
AMD 486tXIl-66-----·-S14.00 
80287-8.·--····-----$19.00 
80387DX-33 ············-··········-·····$19.00 LllmiDI 82450 ........... $2.~lf ·····-······.$1.00 

r--=====::-::-.Z, Shortlead 412.56 -10 .~ -08 .7~ 
•102• -10 (1 Meg x 1) or 44256 
-12 . .$2.50 -10._ $3.00 -80/-70.$3.50 
256x8 -15 SIMM-.$3.00 /-12- .$4.95 
256x9 SIP -12.-----..$5.95 
256x9 SIMM -80 $10.00 
1 Mes x 9-10 SIMM --$10.00 

Hooks to your parallel port and 1 Mesx9-80SIMM ..• ---..$14.00 
allows your printer to still be used! 1 Mes x 8-10 SIMM -----$8.00 
Complete kit with SCSI Adapter, 1 Mep: 8-80 SIMM -·-·-·$12.00 

F & D M .J Software. Ready to go. Just plug it in Batteries ax afa OuelftS d th · t 11 1 $12500 1/2 AAsize,3.6Vlithium-...... .$6.95 

PC Cards & Accessories 
9 Pin Serial Mouae $9.00 
MicroSoft InPort Bus Mouae Card $9.00 
30 to 72 Pin SIMM Converter (4 30 to 1 72) -$14.95 
Sony 256K Pipeline Cache, 80pin standard ..$14.95 
IBM Aplin 8 Way Joystick---·---·-$9.95 
CGA/EGA Video Card ............................. - ....... .$19.00 
EGA Video Card.- --..$14.95 
AT MFM HD Only ConboUer ... ·-·-···--·-$9.95 
AT 2 Mes Mem. Exp Card w/2 Mes ----.519.00 
RAM Sack III AT/386 up to 8 Meg ard (010.$19.95 
5 Pin kybd to PS/2 adapter (Specify direction) ••• .$2.95 
8 Bit VGA Card---·----·---.......$17.00 
AT Floppy, Serial&: Par Conboller .................... .$9.95 
Super 1/0 IDE, Floppy, 2 Serial, 1 Parallel ..... .$14.95 
AT MFM HD &.: Floppy Ctrl ......... - ................... .$14.95 
AT IDE HD Controller ..... ·-······················-·········.$4.95 
Mono/Parallel Port-··································-·········.$9.95 
Full Length CGA w /RCA out... ............... - ....... .$14.95 
32 Bit Mem Exp. (9 Meg/01<) Silicon Valley ... .$20.00 
101 XT I AT Keyboard ......................................... .$29.00 
101 AT Keyboard (NEW). 14.95 
Slot Expanders (3,4 or 5 Slot, for slim type PC cases) 
Installs in single slot and rises verticaly ............ .$9.95 
XT Motherboard .... ·-··································-·······.$14.95 
AT Motherboard w /10241< ................................ .$29.95 ~~~~=~...,...~-~~,........,~ L.a_n_run __ e_ms_a_er_ ... _ ... _ .. _ ... _ ... _ ... __ ·___, AT type "plug in" 3.6V or 6V . .$6.95 

CA-piooooadd7.%l'4Soloolox.• Ml••••aul>ipflnsk ........ d>upo - · • W.....oy.Uood/Liwblohodpnd""'..._•liD.,_...,• ALL---•RMAt, ..a..-""""""''-"loO& • No--ton_Shl,...k!Wdlnsdoupo---· 
--..-..opplloolopnd-.....-ln-k......,...,.,...,..... Sdooolk~,_O.._.....o-onAOConly. •P _ _. _ _..,""""",. ....... ..,_ ... _.., __ __ 
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TELEIBOOTH security tool. We now have 
the hard-to-find, security hex tools for use on 
Teleco accesses & phone booths. Send $15 
plus $2.50 P&H to : S&J , PO Box 22502, 
Milwaukie, OR 97269. 

WE HAVE THEM ALL 
BOSS • ZENITH • PIONEER 

NOVA VISION 

BEST PRICES ON 

Boss 1, 2, 3, & 4* 

TELENET MODEL 670AAAB 3601 X.25 
modem. Four serial port capability. New in 
original box. Best offer. Bill 312-944-7747 or 
fax 312-944-6248. 

OKI 900 CELLULAR phones, car kits, data 
links etc! Lots in stock @ $250 NO MODS, 
DON'T ASK . Visa/MC accepted 408-272-
5100. 

PHONE SYSTEMS WANTED!!! We buy 
AT&T MERLIN, SYSTEM 25/75/85 and other 
AT&T phone systems. Please call for a quote 
or fax us your equipment list. KEYWAYS, 
INC., 513-847-2300 or FAX 513-847-2350. 

PAN UNITS AVAILABLE • TVT 

PIO+ • M-80 • STEALTH & MORE. 

Quality Protluct at u ... ,."a••· Prices 
also AVAILUI.I 

30 DAY MONEY BACK 

GUARANTEE! EXTERNAL TEST DEVICES 
ARE YOU A PAYPHONE USER? Tired of 
expensive calls? If so, you can order the 
plans and the part to convert a device from 
Radio Shack that costs under $25 to over­
come this problem! Very simple! Plans $20, 
part $10, both for $25. Send SASE & money 
order to : K. Virgin, PO Box 1035 , 
Reynoldsburg, OH 43068-7035. 

1 YEAR WARRANTY 

~-il~ 
Call Now and Take 

Advantage!!! 

DUUII, CAll NOW FOR 
SUPIR &OW PRICIS MAGNETIC "STRIPE" CARD WRITER/ 

READER. Read and write all 3 tracks of data. 
Not sold for any illegal use. All sales are final. 
$2,500 + shipping. Blank cards $25/ea . 
SmartCard Technologies 419-537-0474. 

CENTECH ENTERPRISES 
1•800•850•3844 

-TM 
CELLULAR HACKERS BIBLE VOLUME. 2. 
Covers: NAM format maps, reverse voice 
channel hacking, RVC & FOCC message, 
unit ID code hacking, SID, control channel 
frequencies, reverse scanning, Mitsubishi 
M800 modifications, data stream encoding, 
control channel signalling , qualification 
codes, central office codes, 40-50 MHz televi­
sion tuner hack, ESN codes, ESNIMIN scan­
ning hack . PLUS! Software to program 
Motorola bag, flip, brick (9121 , plus Amps­
G2, Motorola through 94xx), Nokia, NEC, 
Radio Shack, Panasonic, and Mitsubishi 
phones. $79.95 ppd USA. CELLULAR PRO­
GRAMMERS BIBLE 400+ programming 
instructions $56.45 . BAGPHONE VIDEO 
BIBLE. Video shows and tells about Radio 
Shack bag phones. Covers: ESN, cloning, 
resurrecting "dead phones," checksums, 
security . Covers AS and Nokia phones 
$39.95. 520-726-2833. TELECODE, Box 
6426-NV, Yuma, AZ 85366-6426. 

Write In 86 on Reader Service Card. 

ules G-650 Super 180 
Watt Spkrs. SS9 

Labtech Super Sub-Woofer + 
Satellite Speaker System$89 
Action 16-bit Sound Card$39 
1/0 Controller- 25/1 p/1 G­
Floppy /Hard Drive Controller 

111 
Spider 6raphics 64-blt 

SVGAcard Made in USA 
1 Meg $59 2 Meg $79 

14.4 Fax/Data Modem $29 
Tritoni/Motherboard w/256 

cache $125 
Acer Sx CD-ROM $99 
Maxtor 1.08 Gig HD $199 
Quantum 3.2 Gig IDE $399 
Track Ball Mouse $29 

l~~-~ .... ;~31;2~co.l~mpatible w/ sound card $99 

;;aii!M~Mi•IJ,.IA.XIIIIill'k Color Inkjet I 169 

NCCW 
33405 Aurora Rd. 
Solon, OH 44139 

You can pay more ... you just can't get more! 

I TELEPHONE- FAX cont. 

FIVE ES.N/NAM modification installed in your 
OKI 900 for $250. Chip only $150. Phone 
with chip $600. Call Keith at 512-259-4770. 

9f/[ffjtfffJgffTM 
CELLULAR PROGRAMMERS PACKAGE 
OFFER! Volumes 1 & 2 Cellular Hackers 
Bibles , Cellular Programmers Bible, 
Bagphone Video Bible, and Cloning Cellular 
Telephones Video. Software for Motorola 
bag, flip , & brick, NEC, Panasonic , Nokia, 
and FREE this month, ESN LOADER CHIP 
that others sell for upwards of $150! 
Complete package $179. Ppd USA. 520-726-
2833. TELECODE, PO Box 6426-NV, Yuma, 
AZ 85366-6426. 

10 MINUTES of FREE long distance calls 
with New Media Telcom's rechargeable 
Phonecard. From any touchtone telephone, 
pay only .19 cents a minute; days/nights, 
weekends and the first 10 minutes are free 
for your free card and free air time. Send your 
name/address to: Suncoast Technologies , 
PO Box 5835, Spring Hill, FL 34611. E-Mail 
suncoast@earthlink.net or call 352-596-7599. 

SMART CARD PROGRAMMER. Read and 
write your own smartcards. Works with 
IS07816-3 standard microprocessor smart­
cards. Develop your application today. Not 
sold for any illegal use. All sales are final. 
$2,500 + shipping. Blank smartcards $50/ea. 
SmartCard Technologies 419-537-0474. 

GENUINE UNMODIFIED 2RIV5 and S/A 
8580 converters $145. $WANTED$ ESN 
reader and Primestar test kit. 512-854-8989. 

~, Ql .\LIT' C()\1Pl TER C0\1PO:\E:\TS * 
( .\I.L: ''''(I IRJ"'''.'I-"01{ ()I 0 IT.' 

11/.\llllA/1 1//. rJ'f,.\f/1/ll"'l •III/I'II /1.\ J:i/\/J:•,\f\\)\/1 1/\ 

*******EU\~****** 
1 MEG 30 PIN $ 26.00 
4 MEG 30 PIN S 99.00 

OUR WSS YOUR GAIN 
9600 INTERNAL FAX MODEM $ 8.00 
250 MB EXTERNAL TAPE Btu $80.00 

4 MEG 72 PIN $ 89.00 4X CD ROM DRIVE IDE $89.00 
8 MEG 72 PIN $179.00 30 TO 72 PIN CONVERTER $13.00 
ProX-Prema 114 KEY "ON SCREEN" PROG BARD DRIVES 

KEYBOARD $ 39.00 (W IW IN 95 KEYS) 

I 
ri-.C::»I• I 

~ -~ c::::: .... -~ P' .... 

540 
l 
1.2 
1.6 

MEG 
GIG 
GIG IDE 
GIG IDE 

,.,-~--e lf! roH Jot J<((J\/1/)/: \rJll. oloiF"- -,., 

B\\( ( 0\IP\'\\,1'\C 

$169.00 
$210.00 
$232.00 
$269.00 

PliO'\ I-:: (Xfl3) 7h-t-fl-t7-t F \\.: (XU3) X2-t-U278 
IH. \U 1{-, \\~It 0\H .. . I~ lnl-, \\\II \BI.L . \'-h: ~OR ~RH PRI< ~liS I 
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MOTOROLA 550 flip cellular phones $140 
ea. 1-800-804-8655. 

CALLER ID DEMYSTIFIED. Understand 
byte-by-byte the data stream sent over the 
phone lines. Explains both formats currently 
in use, single data message format (SDMF) 
and multiple data message format (MDMF). 
Send $15 cash , check or MO to : Kip 
Enterprises, 8301 Millwheel Dr. , Dayton, OH 
45458. 

COMPONENTS 

CONNECTORS: F59A, F w/captive ring F61 
F chassis jack both $14/100, $120/K. D-Sub 
9 pin female ribbon $19/100, $70/500 . 
Visa/MG. Abbott Electronics 617-935-2040, F 
617-933-7127. 

MINIATURE TOGGLES 1/4" PANEL HOLE: 
SPOT on-on 35~ . SPOT (mom)-off-on 35~. 
DPDT on-on 40~ . DPDT on -off-on 40~ . 
DPDT (mom)-off-on 40~. MICRO-MINIA­
TURE 3/16" HOLE: SPOT on-on 30¢. DPDT 
on-on 40~. $20 mini'tnum order. Add $5 
freight. Gateway Products Corporation , PO 
Box 936397, Margate, FL 33093. 954-974-
6864. VISA/MG. Free catalog. 

ELECTRONIC COMPONENTS bought. All 
xsistors, diodes, resist, caps, ICs. Labb 
Assoc ., Ph. 215-364-5414, Fax 215-364-
5415. 

SALE UC 1250 IC chips $38 .95 ea., MS 
1307$12.95 ea., UPC 1185H $12.43, TA 
7205 P $4.95. Super diodes $5 .39, plus 
much more. Call for free catalog. 1-800-536-
0109. 

BI-COLOR LEOs green & red. 0.17" x 0.17" x 
0.25", 10 cents ea., 500 pes. minimum. Hi 
intensity, 1000 MCD typ., reddish LED, T 1-
3/4, non-diffused , 30 deg., 10 cents ea., 
comes on reels of 1,300 pes . HP HLMP-
3416, yellow, 60 MCD, T1-3/4, 5 cents ea ., 
reel of 1 ,300. FREE SAMPLES. 415-244-
9438 9-5 PST. 

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

RF TRANSISTORS and tubes. 2SC2879, 
2SC1969, MRF454, 2SC1307, MRF455, 
MB8719, 2SC2312, 2SC2029, tubes, 8417, 
6KV6, 30KD6, 6LQ6, 4CX250B, electrolytics, 
trimmers, all types. Westgate, 1-800-213-
4563. 

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. 

CATs 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 
CATs. T.M.C. 215-226-0749/215-223-0388. 

CATALOG. INDUCTORS, ferrites, micromet­
als , toroids, components , semiconductors , 
more. Two stamps. Johnson Shop Products , 
Box 2843, Cupertino, CA 95015. 

RESISTORS 20 FOR $1. Catalog $1. 
Foreign add $1 . ZIPFAST, Box 12238, 
Lexington, KY 40581-2238. 

CRYSTALS: RADIO and microprocessor, 
low price , fast delivery, all brands, prototype, 
production runs . Velco Electronics, 716-924-
2073, FAX: 716-924-2136. 

DON LANCASTER'S ACTIVE FIL TEA 
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. 

HEAT-SHRINKABLE tubing. Many sizes/col­
ors. Over 1" dia . = $1/ft. Under 1" dia. = 
25C/ft . (4 ft . minimum). Check/MO to: 
APTEC, PO Box 101, El Segundo , CA 
90245-0101. 310-640-7262. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613. 

ELECTRONIC COMPONENTS closeout free 
catalog, low, low prices. Abbott Electronics, 
155C New Boston St., Woburn, MA 01801. 
Tel. 617-935-2040, Fax 617-933-7127. 

• Ultra-miniature surface mount construction. 

• E-Z kit approach makes assembly a snap. 

XTR300EZ XTL3000EZ XTL 1000EZ 
• Miniature battery and holder mounted 

directly to the circuit board. 

•Transmit to any scanner type receiver 
$79.95 $99.95 $69.95 
XTR300 XTL3000 XTL1000 

FREE ELECTRONICS CATALOG. Low, low 
prices for high quality overstocked parts. Call 
817-561-2999. IME , PO Box 170415, 
Arlington, TX 76003. 

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

' 

Don't miss a single issue! 
You can have Nuts & Volts 

delivered right to your door every 
month for only $19.00 per year. 

Call1-800-783-4624 
and use your Visa or MasterCard. 

BUG DETECTOR 

Emlmi!I 
lmiD 

e Professional quality. 
• Not a kit, ready to use. 
• Covers 1 to 2,000MHz. 
• Uses new Microwave 

Integrated Circu~ amplifier. 
• Adjustable sensitivity. 
• Audio jack for privacy ear phone. 

TRACKING TRANSMITTER KIT 
Transmits continuous beep-beep-beep 
Ideal for locating lost or stolen items 
Range up to 1/2 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 

88-108 MHz 
FM RECEIVER 

-• Worlds smallest 
FM radio. 

eAs small as a 
hearing aid. 

•weighs 1ess than 
1/4oz. 

• Digital touch tuning. 
•Ideal for use with our 88-
1~HzFMtransm~em 

Custom frequencies available 

XST 500EZ XWB 1000EZ 
$49.95 $46.95 

~ 
XSP250EZ 
$34.95 

XTR100C 
$29.95 

Custom frequencies available 

XFM100C 
$21.95 

XST 500 Voice transmitter. Range up to 1 
mile. Supersensitive mic. Uses 9 volt battery. 
Uses surface mount components. 
XWB 1000 Voice transmitter. Range up to 
1/2 mile. Includes mic and battery on circuit 
board. Uses surface mount components. 
XFM 1 00 Voice transmitter. Range up to 1 
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. 

-.__,/' 
XTT100C 
$19.95 

XTR 100 Tracking transmitter. Range up to 
1 mile. Uses 9 volt battery. Transmits a BEEP 
- BEEP - BEEP tone 

PHONE VOICE CHANGER 

• . . 
XPC 400 XVS1 00 

TV CAMERA TV TRANSMmER 

161evels of digital voice changing. Sound 
tougher, older or younger, female or male. 
Powered by 4 AA batteries. (Batteries not 
included). Small 3V Uthium 

battery. For use 
with XTL3000, 
XTL1000, XTR300, 
and XWB 1 000. 

400 UNES OF RES_ e Use w~h XPC400, VCR, 
• Use an~ TV or VCR w~ Camcorder etc. 

Works with regular or 
multi-line phones. 
Connects between 
handset and phone. Note 
will not work with cordles' 
or handset type 
telephones. 

a video 1nput oonnector. • ' . 
• Include be Power cube Included. • About:::::: oi a •uses the UHF TV band. 

PROJECT BOX 
$14.95 

pack of cigarettes. eTra~sm~ video and 
• See entire room through audiO. 

Ideal project box to give your 
kits that professional look. Available custom 
drilled for the following kits: XFS1 08, 
XPS1000, XLC900, and XVA250. 

pin sized hol!i • Up to 100 foot range. 
Assembled :!i269.95 E-Z Kit $29.95 

XPS 1000C ' 
$55.95 

TELEPHONE SNOOP KIT 

• Dial home from anywhere and hear in-
side your home. 

• TouchToneooded for secure operation. 
• Stop burglars and intrudem. 
e Reliable 24 hour protection. · 

Serving the public since 1981 

®~~~ .. NII=c'"s=-. •6No=c". 
1270 E Broadway Rd. # 113 
Tempe AZ 85282 

XANDI ADVANCED HOBBY KITS 

• 
XLC 900C 

$49.95 

XVA250C 
$49.95 

88-108 MHz FM STEREO 
SCANNER CONVERTER KIT(8()().950MHZ) VOICE-STRESS ANALVZER KIT TRANSMITTER KIT 

e See at a glance ij your be1ng lied to! • Separate level control for both left 
• Uninterrupted coverage of the 800 to • Subject need not be present. Works and right channels. 

950 MHz band!. with voices from recordings, TV or • Output level circu~ ~test points for 
• Works with any 400-SSOMHz scanner. radio. quick and easy tuning. 
e Gain: 6 dB typical. e Has bui~·in microphone. eTransm~fromanystereoaudiosource 
• Noise figure: 3 dB typical. • Easy to use LED display output. to most any FM stereo receiver. 

WE ACCEPT CHECK, VISA, MC, MO, COD ~ ~ 
SHIPPING & HANDLING EXTRA ~ ~ 

SEND $2.00 FOR COMPLETE CATALOG R~~:~~:~~~N 

SEND MAIL ORDERS TO: 
XANDI ElECTRONICS 
BOX 25647 
TEMPE, AZ 85285-5647 
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by Don Wilcher 

Using Oscillators 
My first encounters with oscillators occurred 

while taking an electronics circuits analysis course. In 
that class, I learned about sinusoidal waveform theo­
ry, positive feedback, amplifiers, and tuned circuits. All 
this information was digested by performing experi­
ments in the lab, building, and analyzing oscillator cir­
cuits. 

The circuits that were breadboarded in the lab 
consisting of Colpitts, Hartley, and Armstrong net­
works. The frequencies of these circuits were record­
ed and compared to the calculated values. In addition 
to learning about these transistor circuits, we'd even 
experiment with a 555 Timer astable circuit. 

Well this month, you will be able to experience 
the excitement that I've experienced by experiment­
ing with a couple of oscillators. In the following para­
graphs, we will investigate the basic components of 
an oscillator and see how to use this waveform gen­
erator in some useful applications. So without further 
delay, let's examine the make-up of a basic oscillator. 

Oscillator Basics 

An oscillator is a device or circuit that produces 
sinusoidal or other repetitive waveforms. Generally 
speaking, oscillators can be divided into three groups: 
(1) common sinusoidal (sinewave) oscillators, which 
produce and output waveforms that are sinusoidal; 
(2) ·common relaxation oscillators or multivibrators 
which produce nonsinusoidal (sawtooth, square, and 
pulse) waveforms; and (3} miscellaneous signal 
sources whose operation is based on principles and 
techniques less commonly encountered in projects like 
those discussed here in this column, such as "gas ion­
ization oscillators," "electron-coupled oscillators," and 
"negative resistance oscillators." 

The make-up of most oscillators is amplifiers with 
positive feedback. Positive feedback is where the out­
put signal is fed back to the input of the electronic cir­
cuit. 

In using this design scheme, the oscillator's ampli­
fication must be greater than unity ( 1 ), feedback must 

Figure 2A 
Hartley Oscillator 
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be positive, and magnitude of the feed­
back signal must be high enough to sus­
tain continuous oscillation. Another key 
component of the oscillator is its resonant 
frequency/sinusoidal characteristics. 

0 

If an inductor is wired in parallel to a 
capacitor and both these components are 
in series with a voltage source with a 
switch positioned between them to select 

Home Security 
Intruder Sensor 

one of the passive components, a damp- c 
ening wave can be produced. If the volt-
age is across the capacitor, it will begin to 
charge and, with the switch in the induc-

Figure 1 tor position, the voltage across the capac­
itor is released (discharged). If the switch 
is toggled between the capacitor and 
inductor at some pre-determined rate, 

Example oscillator circuit for 
design analysis problem. 

this charging and discharging effect will continue at a 
repetitive energy pattern. This pattern is a sinewave. 
The frequency of this simple passive circuit can be 
determined by using the equation: 

Equation 1: [ f = 1/2 x pi x. Squareroot (L x C) ] 
where: 

f is the resonant frequency of the tuned circuit in hertz 
pi equals 3.1412 
L is the inductor in henries 
C is the capacitor in farads 

Example Circuit Analysis 

The oscillator circuit shown in Figure 1 will be 
used in a home security system for an audible alarm. 
What frequency would this circuit produce given a L 
of 10 henries and a C = 0.02 microfarads? Making the 
appropriate substitutions into the equation, the reso­
nant frequency equals 

fr = 1/2 x 3.1412 x squareroot (10H x 0.02 uF) 
fr = 356 Hz 

An observation of this equation will show that 
the resonant frequency can be increased by decreas­
ing the value of L or C. If we go back to our example 

Figure 2B 
Colpitts Oscillator 

+ 

~v 
0 

j_ 

oscillator circuit in Figure 1, by changing the value of 
0.02 uF to 0.002 uF the resonant frequency equals 

fr = 1/2 x 3.1412 x squareroot (10H x 0.002 uF) 
fr = 1125 Hz 

This equation is a very useful tool for doing quick 
analysis on oscillator circuits such as the Hartley or the 
Colpitts. These two circuits use the LC-tuned network 
tied together with a transistor amplifier. Figure 2 
shows the schematic circuits for the Hartley and 
Colpitts' oscillators. In observing these two circuits, 
some common differences are the number of passive 
components used and their placement. The major dif­
ference between the Hartley and Colpitts is the 
method of feedback. 

In a Colpitts oscillator, the feedback is obtained 
across a portion of the total capacitance instead of a 
portion of the coil as in the Hartley. The resonant fre­
quency of the Colpitts can be varied by changing 
either C1, C2, or both . In the Hartley, changing C or L 
will allow the resonant frequency to vary. 

Now that the basics of oscillators have been dis­
cussed, let's take a closer look at the Hartley Oscillator 
via a "hands-on" project. 

An Experimental Hartley Oscillator 

The circuit in Figure 3 is a Hartley Oscillator. The 
tuned circuit establishes the resonant frequency for 
the oscillator. The 0.02 microfarad capacitor and the 
primary coil of a PCB transformer create the tuned cir­
cuit. The resonant frequency measured with a Fluke 
87 Digital Multimeter (DMM} was 268 Hz. This partic­
ular multimeter has frequency measurement capabili­
ties so that's why I chose to use this instead of a fre­
quency counter. (Well, the real reason is that I was too 
lazy to get the frequency counter from off the shelf in 
the lab.) 

The waveform of this oscillator is shown in Figure 
3B. The reason behin·d this weird-looking signal is the 
piezo's internal resonant frequency intermixing with 
the Hartley's output. Another interesting item to point 
out is the "L" value from the circuit is missing. The rea­
son for this missing component value is to illustrate 
the usefulness of the "fr" calculator shown in 
Equation 1. By doing some algebraic manipulation, 
we get the final equation to calculate "L" 

Equation 2: [ L= 1 I C x 4 x pi"2 x fr "2 ] 

making the appropriate substitutions into this equa­
tion: 



THE SOLDERLESS BREADBOX 

L = 1 j 0.02uF x 4 x 3.1412"2 x 268Hz"2 
L=17.6or18H 

For those of you who are not familiar with com­
puter equation notation, the ""'' means square . With 
this "L" calculator, any value of inductance can be 
computed, knowing a constant capacitance value and 
a desired resonant frequency. To calculate a "(" value 
given a constant inductance and "fr" values, the equa­
tion would be: 

Equation 3: [ C = 1 j L x 4 x 3.1412"2 x fr"2] 

The piezo-buzzer provides an audio output and 
the 470K resistor establishes the proper bias for the 
2N2222 NPN transistor amplifier. The feedback path 
starts from the transformer coil and is sent to the base 
via the collector-base junction of the transistor. By 
depressing the key, the output of the oscillator can be 
heard through the piezo-buzzer and is vibrated by the 
resonant frequency of the tuned circuit. One applica­
tion that immediately comes to mind is a Morse Code 
Sender. By depressing the key appropriately, dots and 
dashes (messages) can be transmitted across the air. 
For for those of you who are into ham radio, this cir­
cuit will make a great practice tool for the communi­
cation's portion of the radio license exam. 

Another application that this circuit can be used 
in is science demonstrations in automotive engineer­
ing. By adding a variable resistor to the Hartley 
Oscillator, a fuel sending unit simulator can be creat­
ed. But what is a fuel sending unit? 

Fuel Sending Unit Simulator 

Quite often, we engineers come across an engi­
neering problem where we need to reproduce a prob­
lem or solution on the bench. Instead of devoting per­
sonnel, manhours, and equipment to solve a vehicle 
problem, a simulator will be created first to create the 
problem in a control environment. Simulators allow 
engineers to reproduce the physical environment of 
interest on the bench. 

In terms of the fuel sending unit, the Hartley 
Oscillator can simulate the action of the device quite 
easily by adding a variable resistor. Basically, a fuel 
tank sending unit looks like a toilet bowl float with a 
variable resistor and is used to measure the amount of 
gasoline in a fuel tank of an automobile. Figure 4 
shows a pictorial diagram of the fuel tank sending 
unit. 

Depending on the amount of gasoline in the fuel 
tank, the variable resistor will send an electrical signal 
to the fuel gauge. The fuel gauge will show how 
much fuel is in the fuel tank. The electrical signal is 
proportional to the amount of resistance in the circuit. 
Less resistance would indicate a full fuel tank, where­
as an empty tank would have more resistance on the 
variable resistor/sending unit. 

The simulator circuit in Figure 5 was derived from 
a science teachers class I conducted in July of this 
year. The organization that sponsored this training 
session is called the Detroit Area Pre-College 
Engineering Program (DAPCEP). DAPCEP helps to 
motivate minority students to pursue careers in sci­
ence and engineering by allowing them to take 
Saturday enrichment courses at local universities and 
corporations. 

In designing this circuit for the teachers, I did not 
have 50 analog meters to give to the teachers. What 
was available for this project were the piezo-buzzers 
on the 60-ln-1 Electronic Lab kits from Radio Shack 
that I used for the weekend program. So, instead of 
having a fuel gauge for visual indication of fuel used, 
the piezo provided an audible indicator for fuel. 

With the circuit in Figure 5 breadboarded, closing 
the switch and turning the shaft of the 1 K variable 
resistor will increase the volume of sound heard 

through the piezo-buzzer. Less amplitude cor­
relates to low fuel in the tank where more 
amplitude corresponds to a full fuel tank. The 
frequency of this simulator can be changed by 
changing the value of "C" in the tuned circuit 
if a more desirable tone is required for those of 
you with sensitive ears. 

Breadboarding Techniques 

The circuits described in this column were 
designed and built using the Radio Shack 60-ln-
1 Electronic Lab kit . The cost of the lab kit is 
about $14.99. This kit is wonderful for trying 
out circuit concepts, testing design hypothesis, 
and science and engineering demos. All of the 
components are mounted on the board and 
wiring is accomplished using spring terminals 
and pre-cut wire. This particular kit does not 
have integrated circuits, but they can be added 
by using a solderless breadboard and wiring 
them to the pre-mounted components of the 
kit. 

This method of construction allows the 
novice to build some innovative gadgets and 
devices without spending a lot of money for 
parts. Plenty of Solderless Breadbox projects 
and experiments were derived from this kit, as 

0.02JJF 
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A - Experimental Hartfey Oscillator circuit 
B - Output waveform of experimental circuit 

well as using the 200 and 300-ln-1 kits .------------------------. 
Figure 4 I have in the lab. The applications of 

these kits are only limited by the user's 
imagination and ingenuity. 

Pictorial diagram of a fuel tank sending unit 
Courtesy of Chrysler E:orporation 

Fuel Pressure 
Regulator 

Further Thoughts 
And Experimentation 

Well folks, there you have it! This 
topic only scratched the surface of 
what oscillators can do, as well as cir­
cuit types. The 555 timer is an excel­
lent IC for creating one-shot and free 
running oscillators. 

The 741 op-amp can be used to 
create sawtooth, sine, and squarewave 
signals for testing all types of analog 
circuits, digital circuits, and systems. 
One project that comes to mind is to 
create a function generator capable of 
producing triangle and squarewave ....-------------------------""" 
signals. This circuit is a standard 
device and can be found in any 
electronics hobbyist book in the 
public library. 

0.02JJF 
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Piezo­
Buzzer 
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Fuel Tonk 
Sending 
Sensor 
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In addition, the Hartley 
Oscillator circuit described can be 
used to test those inductors lying 
around the bench. By attaching 
test leads to the circuit for con­
necting an inductor, this circuit will 
sound off if the inductor is good. 
This oscillator circuit lends itself to 
making a great and cheap audible 
continuity checkeCas well. The cir­
cuit that is being worked on will 
provide a tone if the circuit is not 
broken. If the circuit being trou­
bleshot is not working, the oscilla-

Figure 5 
Fuel tank sending 

unit simulator 
tor will sit in silence. 

Last, upcoming school year, those of you who 
have children, now is the time to prepare for science 
fairs. This circuit has all of the makings for a good sci­
ence topic on sound waves and measurements. By 
measuring the sound using a dB (deciBel) meter, and 
knowing the setting of volume control, a graph of dB 
vs control setting can be plotted . Well enuf said, see 
ya next month in the breadbox!!! NV 

E-Mail address: MRDON@AOL.COM 

Resources 
The Art Of Electronics, 2nd Ed.: Paul Horowitz 

and Paul Winfield Hill, Cambridge Press, 1989. 
Electronic Principles And Circuits: an Introduction 

to Electronics for the Technician; William E. Long and 
PaulL. Evans, John Wiley & Sons Inc., 1974. 

Radio Shacks Science Fair 60-ln-1 Electronic 
Project Lab: Cat. No. 28-261. 
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3 or 4 or Base 
Band Audio Video 
Recommended 
CCDCamera: 
w/audio 2-1/4 x 3-
1/4 x 1-1/4" WHO 

'------___;=----' CVc:-300 $199.95 

Panasonic 550 MHz • 
Cable Converter t;nrH!flfl 
~-;~ __ c: 
~ ------

model NTZPC145-3G .......................... 69.00 
OSCILLOSCOPES 

B&K 20 MHz Dual Trace 
• 1 mV/div 

sensitivity 
• AUTO/NORM 

triggered 

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

Write In 124 on Reader Service Card. 

MIDWEST ELECTRONICS 
124 12TH AVE. SOUTH, MINNEAPOLIS, MN 55415 

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

COMPUTERS 
PENTIUM 90, SLIMLINE DESKTOP, 8MB RAM, 256K CACHE, 
528MB HD, 1.44 FD, 4XCD, SOUND, PCI 64 BIT 1MB VIDEO, 

2S1 P, KB, MOUSE, SPKRS,14" SVGA MONITOR $999 

ZEOS PANTERA PENTIUM 90, TOWER, 16MB RAM, 1GB HD 
1.44 FD, 2XCD SCSI, SOUND, PCI DIAMOND S64 2MB VRAM 
ADAPTEC AHA-1542CF SCSI CARD, KB, MOUSE $1195 

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

IDE DRIVES: 426MB $139 528MB $149 540MB $159 
4XCD $ 55 120MB $ 69 80MB $50 

MULTIMEDIA: 4XCD IDE,16 BIT SOUND,SPKRS $139 
28.8 MODEM AND SOUNDCARD $139 

MOTHERBOARDS: 486SX-DX2 VLB 72PIN SIM $45 
486SX-DX ISA 256K 30 PIN SIM $45 

CPUS: 486SX2/66 $20 PENTIUM 90 $159 

CONTROLLERS: I/OAT2S1P1G 16550 UART $19 
1/0VLB 21DE,FD,2S1P 16450 $15 
1/0 AT 2S1 P1 G $12 

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

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

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

QUANTITY DISCOUNTS AVAILABLE. 
Write In 46 on Reader Service Card. 

Stantp Applications now on the Webl 
http:/ f--w-w-w .nutsvolts.com 

ZENITH!! !5503' S!!! 
RAW & REFURBISHED RAW EQUIPMENT. 

90DAY WARRANTY ON REFURBISHED EQUIPMENT. 
SPECIALIZING IN ST1600 OTHER ZZZ AVAILABLE. 

JERROLD SYSTEMS DQN-7, DPV-5, DPV-7, DPBB, 
OTHER MODELS & HEAD END EQUIPMENT 

AVAILABLE FROM CABLE DISTRIBUTION CO. 

CALL TODAY (800)311-4504 
ALL SYSTEMS ARE GENUINE UNMODIFIED I NO DESCRAMBLERS 
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M ICROCONTROLLERS 
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~'-------. ~ " · cp,~ 
f\]::::::::::::::::1 f\1:::::::::! 

8051 MICROCONTROLLER. Only 1.8 x 3.0". 
Use EEPROM or EPROM for data storage. 
Quality bare PCB, software, schematics, 
$19.95. Kit $29.95. Logical Design Tools, Inc. 
512-888-4535. http://www2. interconnect.net/ 
ldtilhom.htm 

EEPROM PROGRAMMER 2864-28256. 
Easy parallel port operation. Escape EPROM 
erase/burn cycle. Assembled, complete. 
$49.95. In 3 x 5" case $69.95. LOTI 512-888-
4535. http://www2.interconnect.netlldtilhom. 
htm 

ANTIQUE ELECTRONICS 

RCA WWII radios, antennas, avionics. 
Buy/sell/trade AVA-120, AVT-15, AVR-20, 
etc. Also SCR-274, Korea/Nam AT-454 
whips, Bird Dog stuff, etc. for restorations. 
Green Arrow Co., 6130 E-Row, North Service 
Rd., Pontiac Airport, Waterford, Ml 48327· 
1302. 810-851-3240. 

ANTIQUE JUKEBOX parts and repair manu­
als. Most makes and models, 1930 to 1980. 
312-282-5009. 

AUDIO EQUIP. wanted. 1930-1970. Tube­
type amps, speakers, mixing consoles, lim­
iters, microphones, tubes. Altec, JBL, 
Western Electric, Jensen, Marantz, Mcintosh, 
etc. 1-800-251-5454. 

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

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

ANTIQUE RADIO CLASSIFIED. Free sam­
ple copy! Antique radio's largest-circulation 
monthly magazine. Old radios, TVs, ham 
equip., 40s & 50s radios, telegraph, books, & 
more. Ads & articles. Free 20-word ad month­
ly. Subscribe today. Six-month trial: $18.95. 
Yearly rates: $36.95 ($53.95 by 1st class). 
Foreign : Write. ARC, PO Box 802-G18, 
Carlisle, MA 01741 . Phone: 508-371-0512; 
Fax: 508-371-7129; Web: www.antiqusradio. 
com 

CRYSTAL SETS. Parts, plans, books, kits. 
Largest source in the world . Catalog $2. 
MIDCO, PO Box 2288, Hollywood, FL 33022. 

WESTERN ELECTRIC WANTED: 1927-
19605. Amplifiers, speakers, tubes, etc. Free 
offer. 1-800-251-5454. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613. 

VINTAGE SERVICE data from 1923 to pre­
sent. A.G. Tannenbaum, Box 386, Ambler, 
PA 19002. 215-540-8055, FAX 215-540-
8327. 

RADIO AND TV tubes from 1927 to 1977. $1 
for list to: Preller TV, 208 South 2nd St. , 
Augusta, AR 72006. Ph. 501-347-2281 . 

Sell Nuts & Volts 
in your store and earn $$$! 

Contact us for details. 909-371-8497 
E-Mail distributors@nutsvolts.com 



The ulltmale undercover wear' Thts camera sees what 
you see and does 11 wtlh steallh and style' Thts system 
provtdes vtrtually undetect_abte. low light color vtdeo 
Specs. 1/3. CCD. 330 lines. 510 x 492 ptxels. 21ux. 
externai12VDC powered Includes carry case. Ttnted 
lenses 1n black avtalor style frame. Photo senstltve 
lenses av01loble.Regular Price ..... $2895.00 Special Price .... $1595.00 

i ) ~ . 
.. -.Nl..--

COVERT CCD CAMERAS, 
0 31ux 410 ltnes. 1/3" CCD 90°FOV 12VDC@100mA. 
auto shutter & AGC Smoke detector and Exll Sign use 
a ptnhole camera' 162' FOVI 
Motion •. S159ea. Smoke ... S169ea. 
EXIT ..... $199.00 

EXIT 

Power ou1 4 5mw max 
Range 100-800 Meters 
Glass Collimator 
S•ze 0 4 t"dtam xO n 

( 

Feeling A Little 
SCHOOL DAZ_B_D 

AND CONPVSBD? 

ADJUSTABLE 650F .. SS9, 635F •• $89 

Shown Actual Size 

funCIIOn for "rear VIeW" 1/3" ((Q, 

with 266K Ptxels 410 lines Res. 
o 3 lux sens AGC and Auto/ 
Man Shutter low Power 12VDC l 
•(( lOOmA 3 6mm. 92 FOV. focus 
from lOmm to 1nfmtty A real 
glass lens' WHY BUY DISCONTIN- , _ _ .,_.;;.,.;_,..;~;:..,""-:.J....... 

UED OR SURPLUS? New f~rsl quality Standard NTSC vtdeo 
out 1/2 once' IR SENSITIVE' Maltng connector w/ cable 
mcluded GM-251 w/12VDC ada 139ea. 

COLOR PINHOLE CAMERA, Chtnon CH-062. remote 
head. 0 5 lux 330 lines. 1/3" 
CCD. 3mm. 110 FOV lens. 
12VDC @150mA. auto 
shutter and AGC. Stze. 
Head. 1 37" x 1 57", Proc . 
1 96" X 3 93 ',Weight. 2.3 Oz 
NEW .......... S279ea. 

Mini, Super Sensitive, 
C-mount. GM-410. B&W. 
Stze only 38mm SO x 
40mmD. 1/3" CCD. 
>270.000 Ptxels. 410 lines 
Res . Sens. 0.05 LUX., AGC 

& Electronic shutter 12V @110mA power Three lens op11ons 

:

::::;;;;;;;::::::::::::::: exploiltts superior performance NTSC out IR SENSITIVE. RCA video connector. sld DC pwr 1ack True performance not 
===s=tl hype' Th1s camera wtll out-perform ANY camera 1n th1s 

magaz1ne guaranteed' NEW!, less lens ....... S179ea. 
w/16mm, fl.6, (1S•FOV) ......... ...................... $21 Oea. 
w/Smm, fl.3, (30• FOV) ..................................... S229ea. 
w/4mm, fl.4, (56• FOV) ..................................... $229ea. 
w/4mm, fl.4 AUTO IRIS LENS .......................... $315ea. 

We hove tested them all and offer only the best loser potnters Selected for style. power & 
relioblltty. All use 650nm or 635nm losers SX to lOX BRIGHTER than 670nm. wllh better 

SCIENTIFIC 712" COLOR CCD CAMERA with 

1---------------------'--c...:..::..:..:..:..:..:..:.:.:.::..::..:_:..:..:..:.___::_c...:..::::...::.:....=...j beam qualtty1 Potnlers that perform as well as they look . YC/ SVHS out, Superior 
Picture Quality 380K I 

16mW Brilliant Tourquise Blue, 
SPECTRA PHYSICS, 161B & POWER SUPPLY! 

!A.I The bnghtest laser potnter avotloble 635nm pen style wtlh soltn mckel fintsh Long 
range 1800 yard) copobthty Operates from 2 AAA battenes supplied Gtft boxed 

Our low pnce ts like poy1ng for the power supply and getttng the loser FREE' The 488nm. 

!B.I A truly classtc and func!lonolloser and pen' Thts "MONT BLANC""" style body has the 
subston!lol feel and dtstmcttve look of a 5200 wntmg Instrument' Only you wtll know 11 has 
a secret There ts a powerful. f400 yard rongel650nm loser tnstde' Alumtnum and brass 
wtth a block laquered flntsh and gold accents Operated vto a faux dtamond on the stde of 
the cap1 Operates from SR44 battenes provtded Gtft boxed You wtll love 11 

TEMoo mode ts nearly lOX br~ghter than a 16mW HeNe' Thts ts the loser 
you always wanted but couldn't afford Perfect for that 
ktck bull hghl show' All are 1n good. plug and play 
condll ton. Standard 115VAC opera11on Integral fan 
cooltng We pnced the whole system for less than 
others charge for the power supply alone. Why spend 
more? 1n demand Ltmtled Oty 

rice .......... $5K+ 

(C.) An exclus1ve compact destgn wtlh 400 yard range Very unobtrustve and comfortable 
tn the hand Stze only 2 1/2" Long Operates from SR44 cells prov1ded 
10.1 Lab style wtth X-Y ad1 set screws. po/po SWitch. CR123A battery mel 650nm or 635nm 
MODEL (A.) ••• $79ea. MODEL (B.) •••• S55ea. MODEL (C.) ........ $45ea. 
MODEL (D-50) 650nm ..... S69ea. MODEL (D-35) 635nm ...... S109ea 

THE QUALITY YOU DESERVE at PRICES YOU CAN AFFORD 

Pixels, 460 Lines, • 
' J 

1.5 Lux sensitivity. 
All parameters ad1ustable from outstde camera' Perfect for 
mtcroscopy. tnspeclion. tmoge capture and survetllonce. The 
GM-470C feoiUJ"es 1nt or ext sync. Interlaced or Nil. Ad1 
shutter. 1/60 to 1/10000 Sec. Auto Whtle balance w11h three 
steps, Auto lfiS output. Cor CS mount mount. Man/auto gam 
or ext vartable gatn BNC vtdeo out. 12V@ 250mA pwr. v1a 
std barrel1ack The GM470-C has'' ali' Rugged alumtnum 
housmg S1ze 50.5mm W x 50.5mm H x 145mm L 
New boxed, less lens ............................. S499ea. 

VISA, MC, AMEx, DISCOVER, COD. 800-870-4070 TECH. LINE: 603-668-2499 ORDER by FAX: 644-7825 Mail: 8030 So. Willow St., Bldg. 2, Manchester, NH 03709 

Write In 201 on Reader Service Card. 



Aircraft type Nickel Cadmium 
Batteries. Vented construction for 
fast charging. Used surplus from 
commercial and military aviation, 
communications. Each cell is 1.25 
Volts. Tested and guaranteed. 
40 Amp-Hr ................. $8.00 2 Lbs 
23 Amp Hr ................... $5.00 1 Lb 
10 Amp-Hr ........... $4.00 Postpaid 
5 Amp-Hr ............. $2.50 Postpaid 

Linear Motion Mechanism. This 
consists of a pair of timing belts 
that move a cross slide. It is driven 
by a Maxon DC gearhead motor 
with a Hewlett Packard encoder. 
The assembly includes opto limit 
switches. 15" motion . 0.005 
accuracy. Excellent for mat 
cutters, sewing machines, light 
machining .. . : ... .... $99.00 Postpaid 

Sealed Nickel Cadmium Re­
chargeable Battery Packs. 
These are new, but slightly 
outdated. Tested and guaranteed 
full capacity. 
Military Starlight pack, 4.8 Volts 
2.8 Amp-Hr (Shown) ...... $5.00 PP 
DEC pack 1 OAA cells ... $4.00 PP 
Quantum pack 4 cells.$2.50 PP 
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IMPOSSIBLE? 
SONY 

TRINITRON 
MONITOR 

17" 
$175.00 

RESOLUTION 
TO 1280 X 1024 

REFRESH 
TO 75HZ 

(NOT 
MULTISYNC) 

USED-LIKE NEW 
.25 DOT PITCH 

This is our most popular item. Originally used on Hewlett Packard 
workstations, it carries HP number 98789A. Brought back from 
the:r Singapore design center, they saw little use. We have.sold 
over "0 of them . Available in several different configurations. 
For rv.acintosh, with cables, fine tuned for Mac ... $225.00. 
Because this is not a Multisync monitor, we recommend that for 
IBM compatibles the monitor be used with the Photon Torpedo 
graphics card. We sell the combination for $375.00 in.cluding the 
approprate cable. Experimenters can use the bas.lc $175.00 
Monitor on the IBM at one resolution only, by ordenng a cable 
and sync adapter for $50.00. Shipping weight is 52 Lbs. 

1 also have Trinitron 20" monitors at $500.00. Similiar specs. 

Maxon DC Motor with 
gearhead and Hewlett 
Packard encoder. 7/8" 
Diam. Various gear 
ratios ............ $39.00 PP 

Dear Readers , 

Linear Motion mechanism. 
Driven by Maxon motor 
shown below and timing 
belt. Steel rail with 
recirculating ball slide. 
About 4" motion. Opto limit 
switches.Suitable for small 
machine tools etc ... .. . $59.00 

Light table uses grid type 
flourescent tube. Requires 
Neon sign transformer to 
operate. Closeout ... $30 PP 
Neon sign transformer 
15KV ............. $30.00 15 Lbs 

Size 12" x 18" 

Ordering from V&M Surplus is easy. No minimum order, no hidden 
charges, most items postpaid. Your satisfaction guaranteed, or your 
money back. I am an avid collector, right now I am looking for' the 
following items: Norden Bombsight, M209 Converter (crypto-

machine), K9 Ball Turret Sight. Cash or trade. ;>·, J.JJ7'j);.I'J ); . .'J".;,J; 

Vision and Motion Surplus 
50 Main Street (Rear) 

Ashland MA 01721 
1-800-4 71-07 4 7' 1-508-881-4900 

Write In 162 on Reader Service Card. . 

Fascinating Corner Cube Prism 
Assemblies 

One of the most fascinating 
optical components. The corner 
cube (retroreflector) directs light 
precisely back to its source. Used 
by surveyors for distance 
measurements, planted on the 
moon by the Apollo astronauts, 
these beautiful gem-like prisms 
are usually priced in the $200-
$300 price category. Two types 
are available: 
1. 60mm diameter 5 sec accuracy, 
surveyor type, mounted with bolt 
hole in back. 20mm offset. $49.00 
Postpaid. 
2. Military assembly with corner 
truncated and electronic unit with 
IR filter mounted. If anyone knows 
what these were used for, please 
let me know. $49.00 Postpaid 

DC Current 
Transformer 
Measure 
currents of up 
to 200 
Amperes with 
no drop. 

Nemec L T A 50P. Measures to 
50A at 0.25% accuracy. Wire goes 
through toroid .. .. $10,00 Postpaid. 

' " 
""'"'""~---....:/,//' @-¥"/.' 

/ 

! 

Sony XC37 Scientific grade 
Monochrome camera. 2/3 inch 
equivalent. With quality Computar 
25mm lens. No weak or missing 
pixels. 12VDC. Free extension 
tube set. Price reduced $229.00 
Postpaid 

Calcomp 1044 "E" size plotter. 
Excellent condition with manual. 
Sheet or roll paper .......... $600.00 



AII'IJpes of 
Test 

WE BUY & SELL 
Attn: Richard 
3802 North 27th Ave., Phoenix, Arizona 85017 

AVIATION ELECTRONICS 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613. 

PUBLICATIONS 

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. 

miiflJUJffJf)'· 
RCA DSS BIBLE. New book covers: battery 
cards, programming, schematics, annotated 
source code, chip programmer software/ 
plans, resources, unbiased "hack" reviews, 
DSSOOO Sip-Stik technical information, card 
sellers addresses, rip-offs, Web sites, and 
more . Includes software and free first 
upgrade! $49.95 postpaid. 520-726-2833. 
TELECODE, Box 6426-NV, Yuma, AZ 
85366-6426. 

MILITARY MONITORING GUIDE. New book 
covers all phases of Military Monitoring. 
Military Frequencies All services, US Military 
bases, Military Black Projects. Major Air 
Force Installations, Monitoring Equipment 
and Systems, Navy/Coast Guard and more. 
$19.95 plus $4 Priority Mail. UNIVERSAL 
ELECTRONICS, 4555 GROVES ROAD, 
Suite12, COLUMBUS, OH 43232. 614-866-
4605. 

"POWER UP!" How to make commercial­
battery adapters for: military radios, mine 
detectors, night scopes, field telephones, etc. 
Instructions/diagrams. $14.95, plus $5 S/H 
($6 Canada). NYS res. add $1 .65 tax. CAB 
Research , Box 56-NAV, Commack, NY 
11725. Phone: 516-543-9169. 

SUBSCRIBE TO the North Star Gazer, your 
satellite industry news connection . Full 
reports on the activities in the satellite under­
ground. $48 per year. North Star, PO Box 
1023, Lapeer, Ml 48446. 810-664-4022. We 
accept Visa, Mastercard, & American 
Express. 

"FORBIDDEN SECRETS Of The Legion of 
Doom Hackers. • Big 224-page handbook. 
Condemned programs & techniques from the 
infamous LOD's shut down BBS. Hacking, 
phreaking, & more! Umited edition. $20.95 
plus $5 SIH ($6 Canada). NYS add $2.14 tax. 
VISAIMC OK. CAB Research, Box 56-NNV, 
Commack, NY 11725. Phone orders: 1-800-
656-0056. 

To replace all TRI-MODE SYSTEMS 
(Stealth 1000, TNT, Appollo J, TVT): 

SYNTAX J Decoder ....... $75.00 EA. 

Box of 1 0 ..... $42.00 EA. 

REMOTE CONTROL AlB SWITCH 
52995 

AlBIC SWITCH s~ 
Plus llhlppklg - MaMy a.ck ~ 

DEALeR PRICING ON REOUE5T 

CONTROLLED BY ANY REMOTE! 
Now you can switch between two 7V signal sources without getting up or even reaching for a different 
remote control! Simply press any button on any remote control and hold it do><·n for two seconds. 
QuikSwitch contains a patented sensor that causes it 10 switch sources each time it receives an unin­
terrupted infrared signal for two seconds. And you won't need a spare AC oulet, because QuikSwitch 
operates a full year on 2 "M" alkalines, 3 years on Lithiums! 

HIGH ISOlATION 100% SOLID STATE MADE IN U.SA 

MILESTONE PRODUCTS -5698 ~STBOURNE AVE - COl.UMBUS. OH 43i!B 

1-800-831-0184 
Ucmsal UndEr U.S. PatEnts 4.935,733 and 5.047,765 OthEr PatEnts Paldlng 

FREEl THE ETC. Catalog of manuals for 
amateur, audio & test equipment. A.G. 
Tannenbaum, Box 386, Ambler, PA 19002. 
215-540-8055, FAX 215-540·8327. 

CREDIT CARD BLACKBOOK: Eye-popping 
manual completely details the technology and 
secrets of credit cards. Covers: Card algo­
rithms, major issuers, bank cards, magnetic 
tracks and encoding protocols , bank and 
branch numbers, standards, fraud, non-mag­
netic technology, laws, data formatting, smart 
cards, PIN numbers, counterfeiting, more! 
Includes plans for a card reader/writer! Also 
includes demo software for account number 
generators and verifiers! Only $20. Spectre 
Press, PO Box 5112, North Muskegon, Ml 
49445. 

http://www.hackerscatatog.com Telecode's 
"Hackers Catalog" is now online. Everything 
the catalog contains and more. You ain't 
surfed yet! 

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

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

TECHNICAL BOOK GRAB BAGS build your 
reference library. Mostly community college 
electronics titles. 10/$24, 50/$99, 250/$249 
plus shipping. SYNERGETICS SURPLUS, 
Box 809, Thatcher, AZ 85552. 520-428-4073. 
VISAIMC. 

CUSTOM TRANSFORMER design/engineer­
ing booklet. Highest quality $15 (money 
order/cash only). Transdesign, POB 4052, 
Kansas City, KS 66104-0052. 

ENGINEER'S SECRETS of radio, revised 
authorized edition, 42 new pages, tube amps, 
transmitters, modulation tips, schematics, 
antennas, AFI, equipment sources $16. J.R. 
Cunningham, PO Box 8, Stonewall, OK 
74871. 

85 Channel Cable TV Converters 
(w/Remote, Parental Control, STD/HRC): 

TIMELESS Converter .... $75.00 EA. 

Box of 10 ..... $59.00 EA. 

We only carry SYNTAX and TIMELESS. No Base-Band, No Pioneer, 
No SA, No Zenith, No Oak, No Tocom, No Filters, No Test-chips 

ORDERS CALL: 1-800-598-2364 (M-F 12-6 EST) 
IT IS NOT OUR INTENT TO DEFRAUD OR TO ASSIST AWf OTHER PERSON(s) AND/OR COMPANY(s) TO DEFRAUD AWf PAY TV OPERATOR(s). CUSTOMERS ARE 
OBLIGATED TO STRICTLY LIMIT USAGE OF PROOUCTS AND/OR INFORMATION OBTAINED FROM US TO WITHIN COMPLIANCE OF STATE ANO FEOERALLAWS. 

•All Orders Shipped COD 
•UPS Ground 
•Shipping & Handling 
add $10.00 

Write In 123 on Reeder Service card. Nuts & Volts Magazine/September 1996 15 



DECODERS 
QTY QTY QTY 

10 20 50 

STEALTH 1__, ..• • $45 $39 $35 
m-3 ............. $55 $50 $45 

STEALTH _. •.•••• . $45 $39 $35 

~3 ............ $55 $50 $45 

PI0-3+ •••....•.•• .$59 $55 $50 

-NEW 
CONVERTERS 

QTY QTY QTY 
10 20 50 

CEiniRY CT-la .. . $&5 $60 $55 
PAIASONIC 145 .... . $79 $74 $69 

8& September 1996/Nuts & Volts Magazine 

NOUAUISIONS 
QTY QTY QTY 

10 20 50 

NV-5&00 (PIO) •••• • $199 $185 $170 
NV-5700 .. .. .... . $199 $185 $170 
NV-5800 .. .. .... . $199 $185 $170 

NV-5750 (JIB) ••. .$275 $260 $245 

BOSS 
COMBOS 

QTY QTY QTY 
10 20 50 

10551 • •• •. •.•. .$195 $185 CAll 
10552 ... .. .... . $195 $185 CAll 
10553 ... .. .... . $195 $185 CAll 

Write In 84 on Reader Service Card. 

HACKERS AND EXPERIMENTERS 
BOOKS. Cable Hackers Bible Volumes 1 & 2 
$44.45 each, Scanner Hackers Bible Volume 
1 & 2 , $34.45 each, Satellite Hackers Bible 
$54.45, 8.6 megabytes of hacker software 
$29.95, Black Box Bible $34.45, Phone 
Phreakers Bible $34.45 , Phone Box Bible 
$43.45, Supemackers Bible Volumes 1 & 2, 
$34.45 each. Add $2.00 per order for insur­
ance. Many more plus videos! Ask for new 
40-page 1996 catalog; it's free this month. 
TELECODE 520-782-2833. 

COMMUNITY RADIO, FM, AM, domestic or 
foreign, micro to full power, antennas, trans­
mitters, talking houses, vans, tips, and 
schematics $10. J .R. Cunningham, PO Box 
8, Stonewall, OK 74871 . 

ROBOTICS 

SURPLUS ROBOTICS INVENTORY. 
Honeywell, Bimba, Origa pneumatic cylin­
ders, band and rod, reed switches, valves, 
indicators, fiber optic cables, and controls. 
Negotiable at 30% of list prices. Also used 
parts for sale. Call for list, 415-282-0576. 

DPIE""' 1HE mobile robot has been profes­
sionally designed by educators for use by 
College and High School Technology 
Teachers. OPIE-A comes with a 65 page lab 
manual and corresponds to a 30 hour unit in 
analog control. OPIE-0 comes with a 110 
page manual and provides a 50 hour unit in 
digital electronics and computer software pro­
gramming. Prices: OPIE-A $275, OPIE-0 
$345. For more information contact: Precision 
Micro Dynamics. Tel 604-472-7249, FAX 
604-4 72-1830, hHp://www .islandnet.com/ 
-pmd 

ROBOTIC ARM KIT, five axis with gripper. 
Control with any serial port. Very accurate 
and repeatable. $180 includes all hardware, 
structural components, software, illustrated 
assembly manual , 6 Hitec servos and 
MiniSSC servo controller. Add S&H $7.50 
USA and Canada, $25 International Airmail. 
IL residents add 6.25%. Credit cards wel­
come. TSS, 104 Partridge Road, Pekin, IL 
61554-1403, 309-382-1816. www.lynxmo 
tion.corn NEW mobile version $250. 

MAX ROBOT KIT. Mobile base platforms, 
motor driver kits, sensors, neural network 
software, speech recognition software, and 
many more items! Zagros Robotics, PO Box 
460342, St. Louis, MO 63146-7342. 314-768-
1328. zagros@mo.net 

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

VOICE CHANGER board! Fully assembled 
and tested! Not a kit! 16 levels of change, 
many applications! $39.95 + $4 (S&H) US 
funds! PARSEC Electronics, PO Box 34594, 
Phoenix, AZ. 85067. 



by Karl Lunt 

Three guys take on the 68hc 12 

I 
n mid-June, Motorola announced its lat­
est family of microcontrollers (MCUs), 
built around the newly-designed CPU 12 
core . The company targeted the first 
chip in this group, dubbed the 
68hc812a4, for sampling by early July. 

.....___="'----'Billed as a migration path from the 
68hc 11 to the 68hcl6, the 68hc 12 is packed with 
features ideal for robotics. Since most of the 
Seattle Robotics Society (SRS) members use 
68hc11 's in their robots, there was immediate 
interest in the new chip. 

This month, I'll describe the journey that Kevin 
Ross, Marvin Green, and I took in developing a low­
cost hacker tool set for the 68hc 12. I'll also intro­
duce you to several valuable sources of info on this 
chip, and give you a brief outline of the power this 
new device can provide in your robot designs. 

A look at the 68hc12 

QOBOTI 
looking at a 4x speed boost by going to the newer vos with no software overhead . 
device. In the timer/counter area, Motorola has really 

The 'a4 carries much more on-chip memory beefed up the versatility of the pulse accumulator. 
than the 68hc 11 variants, as well. This first chip It now uses a 16-bit counter and you can insert a 
contains 1 K of static RAM and 4K of EEPROM; /256 or a /65536 prescaler, if desired . On the 
plenty of room for fairly strong projects. It also downside, the 'a4 still only carries one pulse accu-
contains an expanded set of 68hc 11 peripherals, mulator. 
so you veteran 'hell users will feel right at home The 'a4 has an improved real-time interrupt 
moving up. (RTI) system, as well. Many of my projects use the 

For example, the 'a4 carries two asynchronous 68hc11 's RTI system to control down-counting 
serial ports (SCI) and a synchronous serial port timers, for timing motor motions or actuator 
(SPI). Both have been enhanced over the same delays. But using the typical 8 MHz crystal on a 
peripherals found in the older 'hell. The 68hc 12 68hc 11, the fastest RTI signal I can get is 4.1 
SPI contains additional logic supporting a bidirec- msecs. This is fine for most uses, but sometimes I 
tiona! serial interface. This means that a 68hc 12 need to divide a second into finer slices. The 'a4 
can send and receive data using only a clock line provides seven different RTI rates, and using a 16 

I don't want to spend a lot of space on describ- and a single data line, rather than the two data MHz crystal can get the RTI time slice down to 
ing the 68hel2; for full details, contact your local lines previously required. Note, however, that it 1.024 msecs. 
Motorola distributor and ask for a copy of the appears all SPI transfers are still forced to use The 'a4 also has an eight-channel A/D system 
MC68HC812A4 Technical Summary eight-bit exchanges. much like that of the 68hc11. In the 'a4, these A/D 
(MC68HC812A4TS/D) . While you're at it, get a Motorola also enhanced the two SCI channels channels provide eight-bit resolution, but the 1/0 
copy of the CPU 12 Reference Manual over that found on the 68hc11. These SCI periph- registers for providing the A/D data all occupy two 
(CPU12RM/AD), which serves as a programmer's erals can perform parity calculations in hardware, bytes. I asked a Motorola representative if this 
reference manual for using the instruction set. and use separate modulus counters for baud rate meant that future versions of the CPU 12 family 

If you can't wait, or don't have access to a generation. The latter gives you much more flexi- would offer 10-bit or higher resolution on the A/D 
Motorola distributor, you can download .pdf files of bility in defining baud rates. Oddly enough, given a ports, but he replied "No comment." I noted, how-
both documents from links reachable from crystal of 16 MHz, the fastest baud rate this chip ever, the faintest of smiles on his face, so I'm look-
http:/ /129.38.232~2/index.html (yes, I know can support is 38.4K baud. ing for more resolution down the road. 
it's not a very user-friendly address) . Just browse The 68hc11 's timer/counter system has Motorola did address one complaint I've long 
through the 68hcl2 links and you'll get there. always been one of its strongest points. Long-time had with the 68hcll A/D system. The 'a41ets you 
Please note that these are very large files; the file readers of this column know well how to use it for read all eight A/D channels with one command, 
for the Technical Summary holds 180 pages of generating pulse-width modulation (PWM) signals and to pull the results from eight separate regis-
text and drawings, and is an exact duplicate of the with zero software overhead. But the basic 68hc 11 ters. This eliminates the convoluted folding of eight 
printed document distributed by Motorola. only supports this feature on its four output-com- A/D channels into four result registers, as used in 

If you have an Acrobat r---------------------------------------, the68hc11. 
reader (also available from · v The CPU12 family also 
the Motorola web site), you RJ R• offers features not seen on 
can actually view this docu- 330 338 the generic 68hc 11. For 
ment on your screen before u2 4 example, the 'a4 MCU has 
printing it. This makes a very u vee . t6 up to 24 1/0 lines with key 

~ ~~EEH handy reference source, RED cJ wake-up interrupt ability. 
ERROR 1 ACTIVE P=i luf 

though I had some problems 52 1 
~: R5232 connector Key wake-up means that 

with my version. It acted as if REsET c
6 

=*= 1 , I~r Jt the MCU can generate an 
it was using an imported font, ~- o-- tur '-

5
- c 2 - 6 " 0 ~---- f-9" interrupt if the state 

rather than a font already on 11 ~ 14 ~·a No ~ : . changes on one of these 

:~S r:~~~~nt~e a~~tthg~tC~i~:~ ~ -~ ~!~~T:::~~ r i~ -.. ~-· ___J R~ I ~~:C!~~~n~~~~~UepS. i~~~r~ap~ 
R20UT R2IN - -

up. This resulted in plausible, ~hz feature to make a keypad 
but wrong numbers for items 15 t...::=:: --· · - ---, · that doesn't need to scan 
such as pin numbers or tim- 1 c

2 20
pr ~~~ 81 4: ~ the matrix continuously; it 

ing info . The printed docu- 1 ~ r R r !I.!!Q J 2 " just wakes up whenever 
ment, however, came out per- 1 voo 14 ARa . f- --~g the user presses a key. 
f 1 !I.!!Q · " Th'41 rt ect. 1 _ ~ : 1 BDJL~r e a a so suppo sa 

I applaud Motorola for I f 
51 non-multiplexed address 

making these documents I Rl eo" connector and data bus, for memory 
available in this format, espe- I X tek expansion. The CPU 12 
cially as they followed the for- c1 ..L ...L ca architecture permits 
mal announcement of the : · tur T + T · tur addressing of up to 5 
chip by only a day or so. The I Bypass Cops Mbytes of external memo-

documents contain enough I Schematic of Kevin's PIC-based BDM interface ry, using a windowing sys~ 
information to start designing ' tern. This is not as clean a 
a 68hc12 system , even L--------------------------------------..J layout as that used by the 
though at the time, the real chips weren't available pare (OC) channels, while the remaining three 68hc16, since some of the larger address space 
and the printed docs weren't shipping. channels can only handle input compare (IC) func- gets fol,ded into windows in the chip's 64K linear 

The first difference you notice between the tions. address space. Still, it eliminates all of the hard-
68hc812a4 and its older cousin, the 68hc11, is The 68hc812a4 has eight timer/counter chan- ware gyrations used by most 68hc11 large-memo-
speed. Not only does this chip run on a crystal of nels, any of which can be configured for IC or OC ry designs. 
up to 16 MHz, its internal CPU clock runs at half operation. You can still slave any of these OC Along with the increased address space, the 
the crystal frequency, rather than using a quadra- channels to timer 7, which acts as a master timer 'a4 has seven programmable chip select lines. 
ture system like the 68hc11. So right off, you're channel. This would let you run seven hobby ser- These 1/0 lines provide chip select signals for 
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Tet'TTCS ... ROBOTICS ... 

Top layer of Marvtn•s 68hc12 PCB 
(shown @ 2:1 scale) 

a shift toward 68hc12 
projects, though I intend 
to keep supporting my 
68hc 11 tools such as 
SBasic. 

The first 68hc12 
project 

Motorola's announce­
ment fired up a lot of 
people in the SRS and 
on the Internet. Marvin, 
Kevin, and I immediately 
grabbed the avqilable 
docs and started check­
ing out what was obvi­
ously the future in small 
robots. Each of us 
focused on a different 
aspect of this new chip. 

Marvin Green, devel­
oper of the 68hc 11 
BOTBoard and 
BOTBoard-2, used his 
documentation to start 
the design of a single­
chip PCB; sort of a 
BOTBoard for the 
68hc 12. Kevin Ross, 
with his expertise in PC­
based software and his 
considerable Windows 
experience, took up the 
challen~e of a PC-based 
front end for the BDM. 
And I zeroed in on PC­
based tools, such as an 
assembler, for writing 

L-----------------------------.J new 68hc12 programs 
whatever address space you declare, simplifying 
the addition of external memory or 1/0 devices. 

Motorola has abandoned the 68hc11 's boot­
strap loader in favor of a background debug mod­
-ule (BDM) similar to that used on the 68hc 16 and 
68332 chips. The BDM provides the main entry 
way to the 'a4, providing support for downloading 
programs, dumping memory and registers, and 
doing single-step, trace, and breakpoint operations. 
The CPU12 BDM system is very different from that 
used in the other two chips, and it presented a sub­
stantial obstacle in getting our first project running; 
more on this later. 

Hidden inside the CPU 12 are even more sur-
prises. Motorola has made substantial improve­
ments to the programmer's model, adding some 
very powerful indexing modes to not only the X 
and Y registers, but to the S (stack) and PC regis­
ters, as well. These enhancements should help 
quiet the grumblings from those programmers who 
moved to the 68hc 11 from the 6809 and felt the 
pain of the 68hc11 's feeble indexing modes. Of 
course, software types are rarely satisfied, and 
many will ask why Motorola didn't throw in a sec­
ond stack register or another accumulator. Still, 
the CPU12 represents a big upgrade to the 68hc11 
family, and I'm looking forward to working with the 
new model. 

And Motorola added support for fuzzy logic 
and digital signal processing (DSP) on this chip. 
Several special CPU 12 opcodes permit you to set 
up a fuzzy logic engine in only 50 or so instruc­
tions. The docs go into considerable detail on how 
to set up and use these instructions, and Jim's arti­
cle, cited above, includes much more information. 
The DSP instructions, while lacking the strength of 
a full-power DSP controller, will get you started on 
DSP programming and will solve some problems 
previously beyond the reach of the 68hc 11. 

In all, this first member of the CPU 12 family is 
a large win for those who have outgrown the 
68hc 11. Readers of this column should prepare for 
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once Marvin and Kevin finished their tasks. 
We quickly realized that we just didn't have 

enough information to complete our individual 
tasks. Using the Internet, I was able to locate a 
Motorola engineer, Jim Sibigtroth, who proved to 
be a valuable 68hc 12 resource. Jim is a senior ' 
member of the technical staff at Motorola's 
Advanced Microcontroller division in Austin, TX, 
and he recently published a lengthy article on 
Fuzzy Logic for the 29 July 1996 issue of 
Electronic Engineering Times. When Jim read my 
plea for assistance on the 68hc 12 development 
project we had begun, he offered his help. 

Motorola, via Jim Sibigtroth, donated the 
source code for the in-house absolute assembler 
used to develop test code for the first 68hc 12 
chips. The code was originally written for use on a 
Unix system, but I was quickly able to port it over 
to the DOS environment. I cleaned up a few bugs, 
removed an Easter egg or two, and prettied up the 
output it generates. Thanks to Motorola's support, 
I now have a working absolute 68hc12 assembler. 

You can use this tool, known as as 12, to cre­
ate Motorola .s 19 object files from 68hc12 assem­
bler source files. Because this is an absolute 
assembler, you don 't get some of the fancy fea­
tures of the expensive relocating assemblers, such 
as the ability to make linkable modules. But as 12 
does offer many strong features lacking on the 
older Motorola shareware assemblers. 

For example , as12 supports the #define, 
#include, and #ifdef constructs familiar to C pro­
grammers. as12 also provides an extensive macro 
capability, useful for defining a set of commonly­
used functions . 

I didn't lack for sample assembler language 
source code to use in testing as 12. The CPU 12 
chips are source-compatible with 68hc11 assem­
bly. Note the term "source-compatible," not 
"object-compatible." You can assemble a 68hc11 
source file and get code that will run on a CPU 12 
device, but you cannot take a 68hc 11 executable 

file and expect it to run on a 68hc 12 chip. 
This happens because Motorola kept the 

assembler mnemonics the same for both chips, 
but revamped much of the underlying opcodes . 
For example, the 68hc11 instructions dealing with 
theY-register all begin with a $18 pre-byte. Thus, a 
LOY #$a5 assembles into the bytes $18 $CE $00 
$a5, where the instruction LOX #$a5 becomes 
$CE $00 $a5. This means your 68hc 11 programs 
pay a one-byte penalty for each use of the Y-regis­
ter. 

On the 68hc 12, however, Motorola re-arranged 
the opcodes so the penalty disappears. 
Instructions using the X- and Y-registers assemble 
to the same number of bytes. One obvious fallout 
of this re-arrangement means that 68hc 11 object 
files won't run on the 68hc 12. 

You can check out the new as12 assembler by 
accessing my web site at ht\p:/ jwww.seanet. 
com;-karllunt - Note that this is a .zip file for 
running on a PC. Those of you with Macs, take 
heart. Porting of this assembler to the Macintosh 
environment is underway, and a Mac version of 
as 12 should be ready by the time you read this. 

My next task was to get my hands on some 
actual 68hc 12 chips. After a few calls to Motorola, I 
reached their samples desk at 1-800-635-8293. I 
signed up for two samples of the 'a4, which arrived 
by mail a few days later. Interestingly, these chips 
carried the part number PC68HC812A4. The PC 
prefix marks these as prototype devices, with 
designs even more unstable _than the XC, or experi­
mental chips. This means these chips are using sili­
con dies with a design that may well be unreliable 
or poorly documented. As it turns out, the PC 
chips I received had some serious design flaws in 
them, which hampered our efforts. But we only dis­
covered that later. 

Now, however, I was the proud owner of two 
68hc 12 chips, each housed in a 112-pin thin quad 
flatpack (TQFP) package. This package design 
uses leads only 0.5 mm wide on 0.65 mm centers. 
Marvin's efforts to design his board were slowed 
because we just couldn't get definitive information 
on lead arrangment and spacing. Eventually, how­
ever, he received enough information to complete 
the layout for holding the chip. 

Marvin also added traces for the necessary 
resistors, capacitors, and other passives to use the 
'a4 in single-chip mode. He included the same 
three-pin power connector and four-pin serial con­
nector on this board as used on his BOTBoard 
products. And he even added four layouts for 28-
pin dual-row headers, used to bring each pin of the 
'a4 out to the board edge for probing or connec­
tion. 

This last feature really makes his board design 
flexible. On one of his prototype boards, I installed 
four dual-row male IDC headers. I then built up a 
Radio Shack experimenter board with matching 
female connectors. Now I can just plug my 68hc12 
PCB into a matching experimenter board, moving 
the MCU from board to board as needed. Or, you 
could solder the female connectors into the 
68hc12 board. This would let you plug wires into 
the connector pins and out to a prototyping board, 
so you could quickly build up test circuits around a 
68hc12. 

Marvin ran his ideas past Kevin and I many 
times, and between the three of us we eventually 
hit a design that Marvin liked. He then packaged 
up his design and shipped it to Alberta Printed 
Circuits (APC) for etching. APC, as usual, did a 
first-rate job and had the boards back to Marvin in 
a couple of days. 

While Marvin was getting his PCB design final­
ized, Kevin was up to his armpits in the BDM inter­
face. His task would have been far simpler if 
Motorola had stuck with the BDM design used in 
the 68hc 16 and 68332 devices. Those chips use a 
three-wire interface that contains a clock line, a 
data-in line, and a data-out line . The clock line, 



controlled by the host, means that the PC talking 
to the MCU dictates the rate at which the data 
transfer occurs. Thus, you have no problems with 
synchronizing the timing between the host and tar­
get systems. 

For some reason, Motorola dumped this 
design on the 68hc812a4, opting instead for a one­
wire interface. Here, the target and host exchange 
data over a single wire. The timing for the 
exchange is dictated by the target MCU, in that the 
host must use a data transfer rate that is based on 
the MCU's crystal. Unfortunately, the host does not 
have visibility as to the transfer rate, since there is 
no clocking signal in the BDM interface. 

After much discussion among us, Kevin chose 
to build a BDM interface around a PIC 16c84. He 
needed to use a 20 MHz PIC device, to keep up 
with a '.a4 using a 16 MHz crystal. We had built our 
first boards using 8 MHz crystals, however, so 
Kevin could get by with a 10 MHz PIC, available 
from Digi-Key for less than $10.00. Refer to the 
accompanying schematic of Kevin's PIC-based 
BDM interface. Note that the schematic calls out a 
PIC 16c61, which is basically a one-time program­
mable version of the 16c84. 

The PIC 16c84 is highly cool, since it comes 
with 1 K of EEPROM to hold your code. It doesn't 
have a lot of on-chip peripherals such as serial 
ports, but the bloody thing runs so fast that you 
can bit-bank serial data with little trouble. Plus, 
Microchip's web site at http:/ fwww.microchip. 
com is crammed with technical info, application 
notes, and source code for plenty of finished pro­
jects and subsystems. You can also find the latest 
versions of Microchip tools, such as the MPASM 
PIC assembler. 

Kevin designed his BDM interface to run from 
the PC's serial port. The first cut at his PIC elec­
tronics used 5 VDC and a four-wire cable to the tar­
get 68hc 12 board. This cable supplies connections 
for ground, +5 VDC, BDM data, and a reset line. 
The latter wire is needed because Kevin's PIC uses 
it to reset the target board and control what mode 
the target enters after reset. 

As you can see from the accompanying 
schematic, there just isn't very much to this BDM 
interface board. Kevin added some LEOs for status 
display, a MAX232 to provide the needed RS-232 
level shifting, and a DIP switch to select one of sev­
eral operating modes on power-up. For example, 
one switch tells the PIC that the target system runs 
with either an 8 or 16 MHz crystal. 

Most of the hard work in Kevin's design took 
place in the PC and PIC software. Kevin created a 
very nice Windows-based program that acts some­
what like a modem program, exchanging data and 
commands with the PIC BDM interface. As the PIC 
receives each command, it translates it into the 
proper BDM sequence and sends it to the target. If 
the PIC needs to handle a response from the tar­
get, it collects the data and translates for passing 
back to the PC host. 

Putting it all together 

Our mutual efforts converged one Friday after­
noon at my home in Bothell, WA. Marvin had dri­
ven up from Portland with several copies of his first 
PCB, and Kevin had brought much of his software 
design tools over from nearby Woodinville. With 
our gear spread out on a table in my living room, 
we began the task of integrating all our efforts. 

While Kevin worked on completing the PIC 
software, Marvin started building up one of his 
68hc 12 boards and I began breadboarding a PIC 
BDM interface. It took a couple of hours, but I final­
ly had the electronics ready to fire up. Marvin, in 
the meantime, had all of his 68hc 12 board sol­
dered except for the one device none of us wanted 
to touch, the MCU itself. The fine pitch on its leads 
just looked like too much for us to handle, given 
our relatively crude tool set. 

•.. ROBOTICS ..• 
We solved this problem with typical software 

ingenuity; we went out for Chinese food. By the 
time we returned, we had a plan of action. And 
since these were my chips, I was elected to start 
the soldering operation. 

I began by spreading a very thin film of Kester 
paste flux on the traces destined to hold the 
68hc 12 chip. I intentionally used the thinnest possi­
ble film, since I only wanted enough paste to stick 
the chip into place. I then positioned the chip onto 
the board, taking care to align the dot on the chip's 
case with pin 1 on Marvin 's board. 

If you build such a board of your own, pay 
close attention to this alignment procedure. The 
text on the chip's surface, giving the Motorola logo 
and part number, gets printed in a random orienta­
tion, and you cannot use the printing for chip align­
ment. Always use the alignment dot when placing 
the chip on the board. 

Next, I worked very carefully to gently shift the 
chip on the trace layout, aligning the chip's leads 
with the matching traces. This took a little time, as 
the flux only keeps the chip from sliding, but lets 
you push it around fairly easily. Once I had the 
board resting on my work surface and I was satisi­
fied with the alignment, I was ready to solder the 
leads. 

I cleaned the tip of my grounded soldering 
iron, then added a thin film of solder to the tip. Be 
sure to use a grounded-tip iron to minimize risk of 

. static damage while soldering the chip in place. 
Then, using only the soldering iron and no other 
solder, I gently touched the trace at one of the 
chip's corners. The solder plating on the trace 
melted and fused with the film of solder on the 
iron's tip, then wicked underneath the pin. When it 
cooled, the lead was soldered. I then moved to the 
diagonally opposite pin and repeated the opera­
tion. This left the chip tacked in place at two cor­
ners, essentially immobilizing it. 

Take care during these steps not to touch the 
chip or its leads. If you do, you risk misaligning the 
chip and soldering it in the wrong place at the 
same time. Once soldered by two or more adjacent 
pins, you will have a tough time removing the chip 
and repositioning it. 

With the chip locked in place, I started at a 
third corner and began soldering the remaining 
pins. I still soldered only to the traces, letting the 
melted solder wick underneath the pins to com­
plete the connection. We took turns on this phase 
and when done, I went over all connections with a 
magnifying glass to check for opens or shorts. 
Satisfied that we had actually soldered this baby in 
place accurately, we were ready for some power. 

We connected Kevin's BDM electronics to the 
PC and to the 68hc 12, then applied power in the 
form of four Renewal C-cells. Using a logic probe, 
we were able to verify that the MCU's clock was 
operating properly. This sparked a lot of grinning 
and congratulations, since it meant that Marvin 
had designed the correct trace layout for the many 
power and ground pins, as well as the passives 
needed to get the chip running. 

When Kevin entered a command on his PC 
screen and actually got a response from the BDM 
interface, there was more stomping around and 
high-fiving. We were having a great time celebrat­
ing these small steps , because it had taken so 
much hard work just to get this far. 

However, we eventually sobered up when we 
realized that the PIC BDM interface was not 
returning the proper responses to our com­
mands. Evidently, the MCU was either not 
running or the PIC interface had some kind 
of timing problems. We spent an hour or 
more trying different fixes, but we finally 
called it quits around 2 :00 AM that 
Saturday morning. 

During the next week, Kevin worked 
with Keith Payea, another SRS stalwart, to 
verify the timing on his PIC interface. He 

cleaned up a few small problems, but still could 
not make the MCU respond properly. In despera­
tion, I once again turned to the Internet, posting a 
request for help to the 68hc11 listserver. And once 
again, Jim Sibigtroth came through. Thanks to his 
intimate knowledge of this chip's inner workings, 
he was able to solve our problem. It turns out that 
"first silicon," that is the experimental devices we 
were using, had a flaw in the BDM logic. This flaw 
inserted an additional /2 in the BDM timing chain, 
making the chip's interface run at half the adver­
tised speed. 

Kevin added code to his PIC firmware to com­
pensate for this timing flaw and the MCU "woke 
up" and began talking to the PIC via the BDM inter­
face! Immediately, Kevin was able to write data to 
RAM, to download simple programs, and to single­
step through those programs. We had done it! 
Using nothing but cheap hacker tools and the 
clu.b's expertise, we had put together a 68hc12 
development system. 

What's next? 

This kind of project just grows without bounds. 
Marvin is already making plans for selling his 
68hc 12 PCB; contact him directly for pricing and 
availability. Kevin has also talked about selling PIC 
chips already programmed with the firmware for 
his BDM interface; I've supplied his E-Mail address 
elsewhere. As I've already mentioned, you can get 
a copy of the current version of the as 12 assem­
bler from my web site. 

In the meantime, I've already started work on 
converting tiny 4th to run on the 68hc 12 MCU; the 
code should be finished by the time you see this. 
Check on my web site for a copy of the new com­
piler. Porting SBasic to the 68hc 12 will take consid­
erably more time, but I will work on it whenever I 
can. 

And then there are all the robots to build using 
this new chip. The small physical size and huge 
1/0 capabilities mean that you can pack a lot of 
robot smarts into a very small package. Previous 
designs that called for one or two added chips can 
now be done using just this one device. And 
Marvin's 68hc12 BOTBoard is only slightly larger 
than its 68hc11 cousin, so you won't pay a large 
price in real estate for using the newer device. 

If you think that 4K of EEPROM might limit 
you in your designs, then stick around until the 
fourth quarter, when Motorola is scheduled to ship 
first silicon on the 'b32 version of the 68hc 12. This 
device will contain 32K of flash EPROM. As I 
understand, it is targeted to come out in an 80-pin 
QFP package, which will make it even smaller than 
most 68hc11s. The smaller lead count means that 
Motorola will sacrifice some of the 1/0; check the 
Motorola web sites for details on this new chip. NV 

Marvin Green 
821 s.w. 14th . 

Troutdale, OR 97060 
Phone: 503-666-5907 

E...Mail: marvin@agora.rdrop.com 
Kevin Ross 

E-Mail: kevinro@nwUnk.com 
\Veb: http://www.nwlink.com/-kevinro 

As always, you can reach me at: 
Karl Lunt 

2133 186th Pl., S.E. 
Bothell, WA 98012 
E...Mall: karl@mav.com 

Web: http:/ /www.seanet.com/-karllunt 
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EPROM & CPU/MPUs SOCKET PULLS NEW MICROSOFT 
Math-Coproccessor & CPU TWO-BUTTON PS/2 MOUSE 

8087-1 . . . . . . . . .. S 19.95 8748H .... $6.50 The old-style type. but old reliable. Note: No software 
80287XL. ... $19.95 8749.. . $5.95 included with mouse. MS PS/2 Mouse ............ $19.95 Eo 
80386DX-16 ....... . .. $4.95 8749H ... $650 1------------------f 
80387SX-16 ......... 514.95 8751. ...... .. ... 58.95 
80387SX-20 .... .. ... 517.95 8751H .. .. . .. . 59.95 
80387SX-25 ......... 519.95 8752..... .. ... 513.95 
80387DX-20 . ........ 517.95 8755 .............. . $6.95 
80387DX-25 . .... ... . 524.95 MC68020RC20 . ..... S 14.95 
80486SX-25 G'GAl •••• S 14.95 MC68020RC33E .. . . S 19.95 
AM486DX-33 <f'GAl •.. $17.95 MC68030RC25 ... . .. $24.95 
80486DX-50 <FGAl ••.• $19.95 MC68030RC33 .. $2995 
8741 .. $3.95 MC68881RC20 ...... $9.95 
8742.. .. . .. . . $4.95 MC68882RC25 . . ... $14.95 
8748... .. ... . 54.95 
Aa parts, ol socket pulls (must be Cleaned&: Erased) "Note: Speed selec· 

lion available at oddllonal charge and al pam >.Jbject to avalobllty. 

EPROMS 
2516 .. ... . ...... .. 50.65 27C256 .. .. . .. 52.25 
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 27C1024 ........... $3.95 

WALL PLUG WALL ADAPTERS 
Input: 117 Voc 50/60 Hz. Outputs Available. 

Quantity 
Pricing 

Available 

9Vdc 200Mo ....................... $ 1.50 Eo. 
9Vdc 300Mo ........ .. ........ ..... $2.50 Eo 
9Vdc 450Mo ....................... $3 .50 Eo 
9Voc 500Mo .............. .. ..... $2.95 Eo 
9.5Voc 750Mo .................... $3 .50 Eo. 
12Vdc 100Mo ........ ...... ...... . $1.25 Eo 
12Vdc 200Mo ..................... 51.50 Eo. 
12Vdc 500Mo .................... 52.95 Eo 
12Vdc 600Mo ..................... $3.95 Eo. 
12Vdc BOOMo ........ .. .......... $6.95 Eo 
12Voc 830Mo ....... .. ... $4.95 Eo 
14Vdc 500Mo .................... 53.50 Eo 
14Vdc 700Mo .............. .. ..... $5.95 Eo 
16Vdc 1.2Amp ................... $695 Eo 

27128A ... . ... . .. . . 51.45 27C020 .. ..... .. . . $5.95 1------------------t 
27256 .. .. .. . .... .. 51.90 

All DRAMS are clean sacl<et pul~ have 
4164-15 ............... 50.18 Eo. 41256-15 .............. .. 51.00 Eo. 
4164-12 .. .. .. ......... $0.25 Eo. 41256-12 .... ............ 51.25 Eo. 

41256·10 ...... .... .... .. $1.35 Eo. 

NEW ALPS 2.88 MEG 3.5" FLOPPY DISK 
DRIVE FOR 755 SERIES THINKPAD LAPTOP 
New2.88 Meg 35' t\oppy disk drive mfr. by Alps for IBM 
Thinkpads 755 Senes computers . ~ drive replaCes the 1 44 
Meg drive by tronsfemng it into the original mounting bracket 
(5 min.) and it will be auto-detected when the computer~ 
started. Supports 720K/l.44Meg/2.88Meg standards. 
TP755/2.88 (IBM P/N 1619718) .... .... .. ...... .. ......... $79.95 Eo. 

NEW 80486SX-25 
BABY MOTHERBOARDS 

Supports up to 32MB of RAM on-board 
256KX9/1Megx9/4Megx9/(00NS)30 Pin type SIMM 
Five 16 Btt Slots and One 8 Bit Slot, AMI BIOS/Supports 
loodoble hard dnve parameters 7'XJK/1 .2Meg/1.44Meg/ 
2.88Meg (wilh proper controUer) 8K Internal cache only 
486SX-25 Baby Motherboard (CPU Included) 
P/N 486SX25MB ............................................. .. $49.95 Eo. 

NEW NISCAN/GS PLUS OCR/ 
256 GRAY SCALE SCANNER 

Brand New True 256 Gray Scale Hand Scanner. 
Resolution: 25-400 DPI. 

NEW MATSUSHITA 4x CD ROM DRIVE Scan Width: 4.2 ln. Scan Length: 11 ln. 
- Interface: 16 Bit high speed (ISA) cord. 64K SRAM. System 

(CR-504-B SCSI INTERFACE) Requirements: 286/386/486 PC Compottble 
New four speed CD-ROM drive with motorized troy. 06MHz). 
(Caddy less design) Interface: SCSI5-1t4• half height: 4 Available 16-Bit Interface slot. 
Face plate color: Cream. Supported directly by OS/2. Windows 3.1. 4 Meg RAM. 
Windows 95. Windows NT. Note: No software included. 10 Meg of Available HD 
CR-504-8 4X CD-ROM MAT ............................ $129.95 Eo. space (Min.). 1------------------1 Mouse or Other pointing 
NEW SEAGATE MEDALIST XE 540 MEG 3.5" 

ST -3660A (IDE) HARD DISK DRIVE 
Seogote's Medalist XE series 5<IJ Meg ST-3660A hard disk drive. 
Voice coil actuator. thin film head. spindle speed 3.811 RPM, 
BmSec Acs time. 120K buHer. Full Cap. 1057 Cyc/16 heods/63 
sectors. ST-3660A Seogote .. .. ............... .. .......... 5149.95 Eo. 

USED 1.44 MEG FLOPPY DISK DRIVE 
Pulled from working equipment 1.44 Meg. 3.5' in 
5-1/4' mounting bracket. 30 day guarantee. 5-1/4' half 
height oH-white calor face plate. Interface. 34 pin & 4 pin 
power. Sony MP-F17W-70D ........ ....................... $19.95 Eo. 

NEW SOUND GALAXY STELLAR BY AZTECH 
QUICK START MULnMEDfA UPGRADE KIT 

Everything you need to make your PC Into a Mu~imedio 
PC. 16-bit sound cord. double speed CD-ROM drive. pair 
of non-powered speakers. With Suite of 12 multimedia 
and business oudJO software applications and utilities. 
Bonus Game: Doom version 1.2: System req. 486SX-25 or 
higher; 8 meg RAM. VGA graphics. 1.44 drive. mouse. 
Sound Galaxy Stellar (MM 103) .......... .... .... .. .... .. $74.95 Eo. 

deviee. 
Software Included: Picture Publisher LE 3. 1. (Imaging 
Software). Perceive Personal 2.1. (OCR Software) 
Nlscon/GS Plus ... .... ................. .... ............................. $49.95 Eo. 

NEW TANDY SUPER VGA 1 MEG DRAM 
(16·Bit ISA Bus Type) 

Th~ board ~ your basiC super VGA video board with 1 meg of 
DRAM type memory. (ISA BUS TYPE.) Core LogiC Cntp 
WD90C31 -zs.oo..02. Resolution/Color 640x480/256C. 
Pmx!JJJ/256C. 1024x768/256C. 1024x1024/l6C. Note: Software 
drivers included with board WindowS 3.1. VESA. Autacod. etc. 
Tandy SVGA 25-4055 ............. ... ... ... 529 95 Eo 

NEW AST 101 ENHANCED KEYBOARD 
Brand new AST 101 keybOards w1th 4 M. coil cord to 5 pin 
mole DIN. AT compatible only. Available 1n black or on-
white. AST 101 KB (block or 0/whlte) ................. $24.95 Eo. 

NEW MITSUBISHI 1.2 
5-1 /4" FLOPPY DRIVE 

5-1/4' Ha~ Height Mitsuml. Model #MF504C-318MD 
Ton face plate only. Mttsub~i 1.2M FDrive . $24 95 Eo 

NEW MOTOROLA FASTALK II 
14.4 FAX/MODEM 

Brand new external 14.4 V.42bls Fox/Data moclem. Con be 
used wtth any portable or desktop computer with on open 
external sen a I port. Includes integrated Fax software for 
Windows and DOS 120VAC & 220VAC adopters included. lo..;;.;~~..;;.;.;;;.;;.;;..;;.;..;..;..;..;;.;..;;.;...;..;.;.;;.;.;.;.;;.;.;.;;.;.;...;..;;..;..;;--1 
Coble not tncluded. Note: A serial cable ~ needed to 
connect modem to serial port on your computer. DB9S to 
D825P 
Fastalk II 14 4 ................. .. .. .. .. .. ........ ...... .............. .... $49.95 Eo. 

NEW CYRIX FASMATH COPROCESSOR 
CX-83D87-33-GP 

New Cyrix FasMoth coprocessors for 80386DX 16-33 systems. 
This FPU ur11t IS used in place of Intel's 80387DX16-33 port. 
Ortgtnolly prtced at 510000. a stealS 10.95. Case: 68 pin grid 
array Cyrix CX-83D87-33-GP .... ........... .. .... 5 10.95 Ea. 

USED 80 MEG 3.5" 
SCSI HARD DISK DRIVE 

PuUed from worktng equipment. 80 Meg SCSI Quantum P/N 
ProDrive 80S 30-doy guarantee. 3-1/2', 1/3 Height (1-5/8'). 
Interface SCSI/2. 50 pin. 
Quantum 80S SCSI .................................................. $49.95 Ea. 

NEW SQUARE EQUIPMENT FANS 
115Voc3.1'or47' ......... ... . S795Eo a 

12 Vdc 3.1· or 4.7' .... ............. $6 00 Eo 
0 

• 

12 Vdc 2-3/8' ........................ $4 95 Eo . 
12 Vdc 2-5/8' ........................ $6 00 Eo. ,. 

NEW PANASONIC 360K 
5-1/4' FLOPPY DRIVE 

5-1/4' half height Ponosonic M# JU-455. Block face 
plates only. P/N: JU-455 ............ ...... ...... .. .............. $9.95 Eo. 

NEW OEM/BUS TOASTER PCMCIA 
HIGH PERFORMANCE SCSI-2 ADAPTER CARD 
Bland new OEM/Bus T caster PCMCIA SCSI-2 adapter cord for 
portable computers. mode by New Media Corp. This cord was 
manutacllxed for a large computer company and has its logo 
on it. but it IS a full func~on product. Unit comes with ASPI driver 
soHware oriy. You must hOve your socket service software for 
your computer to use lhs product. Note: The Bus Toaster cable 
ends in a high density DB50 SCSI-2 connector. You may need 
adopter for your porticulor needs. 

OEM/Bus Toaster ...... ............ .... ... ...... ... ........ .. ..... $59.95 Eo. 

NEW 200W BABY SWITCHING 
POWER SUPPLY 

Input: l'lfN-220V. S(}lz/lllHz. UL & CSA 
Output: + 12 Vdc@ 8 Amp. +5 Vdc@ 22 Amp 

-5 Vdc@ 05Amp.-12Vdc @0.5Amp 

Model #SA201-3440 Astec ...... .... .. ..................... $24.95 Eo. 

NEW SMC 16-BIT ISA 
ETHERNET LAN CARD 

New SMC Ethercord Plus hiQh pertarmance 16-btt ISA bus local 
area network adopter Cords hove o AUI port and o BNC port for 
COOXIOI wtring. 

SMC Elne 16/ PiN 8013EPC.. .. .......... $24.95 Eo. 

PULLED 1 MEG X 9 70NS/80NS 
30 PIN SIMM MODULES 

Pulled and tested 1 Meg x 9 70ns/80ns SIMM memory 
module. Great for upgrading older machines for 
Windows 95. (Mixed Manufacture & Third party types.) 
30-Doy Guarantee. 
1 MEGX9-70 30P SIMM (3 Chip) .. ...... .. ................ $)0.95 Eo. 
1 MEGX9-70 301' SIMM (9 chip) .......... .......... ...... $10.95 Eo. 
1 MEGX9-70 30P SIMM (3 chip) ............................ $9.95 Eo. 
1 MEGX9-80 30P SIMM (9 Chip) ............................ $9.95 Eo. 
I MEGXB-80 30P SIMM (8 chip) .. ........ .. ................ $7.95 Eo. 
I MEGXB-10 30P SIMM (8 chip) .......... .................. $6.95 Eo. 

NEW TEAC 1.44 MEG 3.5" 
FLOPPY DISK DRIVE 

New standard 1.44 Meg 3.5' ftoppy disk drive. 
Manufactured by Teac. Model #FD-235HG. Face plate 
color: Beige. 34 pin interface connector with 4 pin 
power. FD-23SHG Teoc 1.44M ............... ........... S32.95 Eo. 

New Toshiba 2X C[).ROM drtve model #XM-3401BMQ. Th~ C[). 
ROM drive comes in on odd-oo ktt (IBM EduQuest Add-On). Kit 
consists of 1) C[).ROM drive. C[).ROM caddy, 14' SCSI cable. 
11 ' audiO cable for sound cord Face plate color: Beige. Data 
Transfer 330KB (2X)/l80KB (lX). Access times 200'ns overage. 
TOS 2X CD-ROM (XM-34018MQ) .... ........ .......... . $74.95 Eo. 

NEW EXTERNAL 3-1 /2' 720K 
FLOPPY DISK DRIVE 

--~ 
Mode by Tandy for 
Tandy 1000EX Computer. 
UM enclOsed with COble 
for hOOk-up. 
Drive inside is a Teac Corp. 
Model #FD-35 FN-1 G-U. 
Color: White 

Tandy Model #25-1061 .. ........................ ............. $24.95 Eo. 

NEW PCMCIA 10 MEG 
FLASH MEMORY CARD 

Mode by Sundisl<. (Read/Write 5VDC.l Works with any 
laptop or PDA with PCMCIA ATA Spec. Interface & 
software drivers. ("'Software drives not included'") 
(Note: 10 meg~ uncompressed capacity) Platform 
compatibility: HP 100LX/200LX IBM TP 350. 365. 500. 750, 
755. and olhoo. contact Sundisk for your specific 
model. Cords ore Plug-Ploy Windows 95 compatible. 
SundiSk 408-562-0595 or www.sondisk.com 
SDP5-10 SUNDISK ........ ................................. $199.95 Eo. 

NEW 12MEG MEMORY UP-GRADE MODULE 
FOR NEC VERSA SERIES NOTEBOOK 

New 12Meg memory up-grade module for NEC Verso 
series notebook computer. Mode by Kingston for 
models E. v . M. 3.3V technology. 
NEC P/N OP-410-4005/Kingston P/N KTN-VS/12. 

KIN 12M NEC (KTN-VS/12) .............. .. ............ ..... $199.95 Eo. 

We buy all defective Memory Boards/Modules from IBM, as well as computer scrap. Please contact Mr. Wiley Burke. 

I PLANS- KITS- SCHEMATICS cont. 

CARL'S ELECTRONICS. Everything you 
ever wanted to know, but were afraid to ask. 
Cable descrambling , electronic plans and 
kits, and much more. Several informational 
items now available online. Come check us 
out at http://www.ultranet.com/-carlton or 
call 508-534-3228 for more information (9am-
1pm Eastern). 

HEATH COMPANY is selling photocopies of 
most Heathkit manuals. Only authorized 
source for copyright manuals. Phone: 616-
925-5899, 8-4 ET. 

DEALERS, DSS OWNERS: small precision 
circuit allows quality VCR recordings of pur­
chased PPV movies, PPV events, Playboy. 
SCHEMATIC ONLY: SASE plus $2. Full kit 
with instructions = $24. Preassembled and 
tested = $39. This is an original and unique 
circuit. THE TV SHOP OF FALLBROOK, 530 
MINNESOTA AVE ., FALLBROOK, CA 
92028. 619-723-1302. 
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UNIVERSAL REMOTE CONTROL SYS­
TEMS infrared, RF miniature transmitters , 
receivers. Items for novice technician or edu­
cator. Combine your home and vehicle con­
trol automate anything. FREE CATALOG. 
Inventive Solutions, PO Box 8, Stratford, NY 
13470. E-Mail: invent@klink.net 

COMPLETE MODIFICATION kit to upgrade 
GE Superadio with 3 sidebands and IF mod, 
$70. 1-800-944-0630. 

CNC-PCB MINT DRILL: NEW. Convert your 
Dremel drill press to CNC. Plans $25 . 
Hardware kit is available for $175. Low cost 
MOTION CONTROLLERS from $20. See 
http://www.seanet.com/-dmauch for info or 
call 206-487-0013 after 4pm Pacific . 
CAMTRONICS Inc., 18230 130th Pl. NE, 
Bothell , WA 98011-3118. 

SCHEMATICS AND DOCUMENTATION for 
remote control miniature encoded RF and IR 
transmitter and receiver boards. $5 Inventive 
Solutions, PO Box 8, Stratford, NY 13470. E­
Mail: invent@kllnk.net 

MINIATURE TRANSMITTERS! All types! 
Low to high power! Also voice activated 
switches! Telephone recording switc~es! 16 
level voice changer plus complete plans on 
RF power amplifiers! Send $2 for information, 
refundable on first order . PARSEC 
Electronics, PO Box 34594, Phoenix, AZ 
85067-4594. 

"-

QUALITY NOS PROJECT BOXES, .040 alu­
minum; 7x13x2 , $8.1 0; 8x12x3, $11. 78; 
10x17x3, $14 .75; 12x17x3, $19.25 .. 050 
Steel: 13x17x4, $21.06; 13x17x5, $24.03. 
Add $7 shipping. Send check: SCC, 185 
North Yale, Columbus, OH 43222-1146.614-
279-2383 1 0-4 Eastern. 

VIDEO TURRET PLANS. Sealed 8" diameter 
system points color or IRIBW camera at any 
angle; scans any range at any speed. Yacht 
watch, robotics, security, remote monitoring. 
Multitasking PWM controller, remote power 
control & zoom/focus, text & graphic inter­
faces . 70 pages of mechanical design, 
schematics, software listings, and explana­
tion. Free E-Mail upgrades and assistance. 
Design Package #505, $27.50 postpaid. 
Nomadic Research Labs, 740 Aldo, Santa 
Clara, CA 95054. 408-567-0201. 

200+ ELECTRONIC PLANS & KITS. Build 
for pleasure or resale. Make 100% profits 
reselling printed plans. LSASE for list & deal­
er info. MATCO-A3, POB 509, ROSEVILLE, 
Ml 48066-0509. 

ELECTRONIC KITS: Caller ID w/battery 
backup, 150 call memory and an RS232 
interface, Multistation Thermometer w/4 sep­
arate temperature stations and an RS232 
Interface, Telephone Dialer, 240 number stor­
age and an LCD display. Call Genoa Group, 
1-800-772-3945. 



Test EauiD. & $gpplles All Models 
16C54 PICa (blank) •••••.••••...•.••••.•.•••••• $2.00 
16C56 PICa (blank) •••.....•....•...•.•...•••.• $2.15 
3-Wire Quick Boards, Plo .......••..•.•••.••••• $4.00 
No E-4 Plo PIC/Board ••.••.....••...••••••...• $12.00 
Star7 Multlmode 3-Wint PIC •••••.......••••• - .. $12.00 
SA70180190/86 2-Wint PIC ••••••••.••..••••••.. $12.00 
NEW Plo 4-Wint .No E-4 Clears E-2 

Self-Mapping ....•.••.••.••.•••••...•....• $15.00 
Plo Super RF Clears E·11E·9 .•...•••••••.•••.• $125.00 
Plo Writers •••••.•.....•.•.•..•.•.......•.•. $35.00 

Pioneer 6310 or 6350, no E-4, seH-mapping, 
remote, 1 yr. warranty 

DBS SATELLITE L·CARDS 
GO TO WEB SITE-
CARD PROGRAMMERS AVAILABLE NOW 

Zenith 16V8 GALa Programmed ....••••..•...•.. $4.00 
SA 40-Pin/28-Pin Programmed ..••..••....•.. -. $15.00 
Security BltaiToola/Screwa All Models •• - .•.••.• - CALL 
Plo Conversion Progr11m ..••.•..•..•......•.•• $75.00 
Plo No E-4 PIC Program ........•.•••••....... $275.00 
Plo No E-4 Custom PIC Progrllm ...••••.•••••• $325.00 
SA 86170180190 PIC Programs (All) ....••••••••• $300.00 
Star7 Multlmode PIC Program ............•..•. $275.00 
DBS Card Progrllmmera •••••••••••••••.••.•• $165.00 
Star7 RF External Activation RBI22XX .....•••••• $95.00 
Plo RF Buill-In 110 Blocker ••••.•••........... $115.00 
108.5 and 110 MHz Blockers ...•••.......•.•... $12.00 

7 days 8-9 PST 
E-Mail: cableman@lx.netcom.com 
VIsit our new Wlb http://www.cableman.com 

702-892-9137 (FAI) 

SHOP OUR WEB: http://www.cableman.com 

Write In 161 on Reader Service Card. 

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

REVERSE ENGINEERS BIBLE. Theory and 
operation behind reverse engineering: com­
puters, cell phones , descramblers, 
GALS/PALS, encryption, dongles, patents, 
and more. Software included for file editing 
and comparison, logic determination, crack­
ing, disassembling, and more. $46.45 post­
paid 520-726-2833. TELECODE, PO Box 
6425-NV, Yuma, AZ 85366-6426. 

BROADCAST FARTHER! 75-110MHz ampli· 
tier connects to stereo transmitters. Produces 
2-20 watts . Requires 50-150MW drive. 
Complete plans with part source and antenna 
information only $14 + $2 S&H. Progressive 
Concepts, PO Box 586, Streamwood, IL 
60107. 708-736-9822. 

INSOMNIACS, ELECTRONIC SLEEP 
INDUCER. Increase natural Melatonin pro­
duction. Don't buy Melatonin, save $10 to 
$15. per month . Easy build -circuit in one 
evening from inexpensive Radio Shack parts. 
Send $10 to: Denny's Designs (NV), PO Box 
185, Oroville, CA 95965. 

ATTENTION HACKERS and PHREAKERS. 
For a catalog of plans, kits and assembled 
electronic "TOOLS" including the RED BOX, 
RADAR JAMMER, SURVEILLANCE, 
COUNTERSURVEILLANCE, CABLE DE­
SCRAMBLERS and many other HARD-TO­
FIND equipment at LOW PRICES. Send $1 
to M. Smith-01, PO Box 371, Cedar Grove, 
NJ 07009 

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. 

CIRCUIT BOARDS Single sided. Small runs. 
No minimum. No set-up fees. No drilling fees. 
No hidden costs . No per hole charges . 
Complete price list available. We even pay 
shipping on pre-paid orders. Circuit Design, 
PO Box 5415, Central Point, OR 97502, 541-
664-7904. Phone or Fax. 

I 

MANUALS/SCHEMATICS WANTED 
WANTED: COLLINS Radio Company litera­
ture. Jim Stitzinger, 805-259-2011, FAX 805-
259-3830. 

WANTED: DIAGRAMS for radio frequency 
heating equipment. Induction, dielectric, plas­
tic, microwave. YOUNGSON's, INC., 6701 
Melrose Ave., Louisville, KY 40216. 502-448-
6228. 

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

WANTED: SCHEMATIC for Pride 100 bilin­
ear amplifier. Also drive requirements, power 
out, instructions. Also schematic and antenna 
coil details for Heath OF-2 transistor radio 
navigator. Mr. John Roubie, 7205 Coventry 
Rd. N., East Syracuse, NY 13057-3012. 

THE FILTER sPEciALisT 
80db FILTERS 97.5 106.5 108.5 110.0 

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

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

INFO 1-212-978-3535 M-S 9AM-9PM EST 
Write In 200 on Reader Service Card. 

-
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Our readers are always looking for new and interesting electronic items. 
Showcase your NEW PRODUCTS here to help stimulate your product's success. 
Submit all news releases, product information, and/or ~=====:=:.'..=== 
photos to: 

NUTS & VOLTS MAGAZINE 
NEW PRODUCT EDITOR, 

430 PRINCELAND CT., CORONA, CA 91719 

NOTEPOWER 75 INVERTER 

The NOTEpower 75 from 
Statpower Technologies 

Corporation is a compact new 
inverter designed to offer 75 watts of 
AC power from the convenience of 
your own car's cigarette lighter or 
any 12-volt battery source. It gives 
you the convenience of operating or 
recharging most portable comput­
ers, cellular phones, fax machines, 
camcorders, and video games from 
your vehicle. 

The suggested retail price for 
NOTEpower 75 is $79.95 
US/$1 09.95 Canada. 

For additional information, con­
tact: 

STATPOWER 
TECHNOLOGIES CORP. 
7725 LOUGHEED HWY. 

DEPT. NV 
BURNABY, BRITISH COLUMBIA 

CANADA V5A 4V8 
604-420-1585 FAX: 604-420-1591 

MINIATURE MULTIPLE 
SYNTHESIZER 

This small, low-cost multi-synthe­
sizer allows you to easily imple­

ment double or triple conversion 
radios and up/down con.verters. 
Each PLL can be set to a frequency 
between 100 MHz and 2800 MHz 
via jumpers on the board. Each of 
the three RF outputs capable of 
delivering +5 dBm. Isolation 
between each PLL is >60 dB. There 
is an on-board reference oscillator 
and will accept an external refer­
ence oscillator as well. Requires 
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only one +5 VDC power supply. 
This unit is available as a board or 
module. 

For more information, contact: 

RF PROTOTYPE SYSTEMS 
9400 ACTIVITY RD. 
STE. J, DEPT. NV 

SAN DIEGO, CA 92126 
619-689-9715 FAX: 619-689-9733 

1-800-87 4-8037 

KEELOQ® CODE-HOPPING 
ENCODER 

Microchip Technology Inc., intro­
duces the entry-level HCS200 

encoder which incorporates the 
KEELOQ® code-hopping technolo­
gy to provide a substantially higher 
security solution at about the· same 
price of existing fixed-code systems. 
A proprietary encryption algorithm 
helps prevent interference or 
unwanted communications in 
remote-control, consumer-oriented 
applications. 

Microchip's KEELOQ family of 
code-hopping devices provides 
"rock-solid" security in remote-key­
less-entry (RKE) systems using 
infrared, radio frequency , or 
microwave transmissions, as well as 
highly secure smart card solutions. 

For more information, contact: 

MICROCHIP TECHNOLOGY, INC. 
2355 W. CHANDLER BLVD. 

DEPT. NV 
CHANDLER, AZ 85224-6199 

602-786-7200 FAX: 602-899-9210 

ACCELERATED FLOPPY DRIVES 

Corporate Systems Center (CSC) 
,announces the release of the 

X10 floppy disk drive. The X10 drive 
and its proprietary controller function 
reliably at speeds 10 times faster 
than conventional 3.5" drives. 

X1 0 data transfer rates are simi­
lar to those of the popular IOMEGA 

Zip drive , but the X1 0 does not 
require special media. Ordinary 720 
K and 1.44 MB diskettes are used in 
the X1 0. Much of the X1 O's perfor­
mance boost is due to faster motors 
and simultaneous double-sided 
technology. This technology allows 
both sides of a disk to be written to 
or read from at the same time. 

The X10 is designed to replace 
high-end disk duplicators, and is 
able to copy typical disks in as little 
as five seconds. Typical disks are 
not completely filled with data and 
the controller's on-board micro­
processor provides the intelligence 
to skip over blank areas on the disk. 

The X1 0 accelerated floppy 
drive retails for $149.00. 

For more information, contact: 

CORPORATE SYSTEMS CENTER 
1294 HAMMERWOOD AVE. 

DEPT. NV 
SUNNYVALE, CA 94089 

408-743-8782 FAX: 408-745-1816 
www.corpsys.com 

XPLORER 

Optoelectronics announces a new 
communications product, the 

Xplorer Test Receiver. The Xplorer 
test receiver is a multi-purpose 
nearfield communications test and 
surveillance sweeper that sweeps 
the entire FM communications band 
from 30 MHz-2GHz in less than one 
second, while tuning in nearby 

transmitters. It automatically stops 
on any active frequency, demodu­
lates the audio, and displays the fre­
quency of the transmitted signal. At 
the same time, the Xplorer will 
decode and display sub-audible sig­
naling tones including DCS, 
CTCSS, and DTMF, as well as dis­
play FM deviation and relative signal 
strength. The Xplorer can also be 
operated in VFO mode for manual 
tuning to a specific frequency. The 
price of the Xplorer is $899.00. 

For additional information, con­
tact: 

OPTOELECTRONICS, INC. 
5821 N.E. 14TH AVE., DEPT. NV 

FT. LAUDERDALE, FL 33334 
954-771-2050 FAX: 954-771-2052 

NTSOOO ROM-EMULATOR 

Geotest, Inc. introduces 
the NT5000/NT51 00 CPU 

Commander-ROM Emulator. The 
NT5000 is a powerful and versatile 
PC-based tester used to test f.l.P­
based boards by completely emulat­
ing an on-board microprocessor. 

These features included: The 
NT5000 runs unmodified at full 
speed and requires no special fixtur­
ing; users need only to know one 
high-level language set of com­
mands and no assembly language 
is required to use the basic func­
tions of the NT5000; new micro­
processors can be added with just a 
software upgrade; basic functions 
include: Read, Write, RAM Test, 
ROM CRC, Fill, Copy, and Move. 

For additional information, con­
tact: 

GEOTEST, INC. 
18242 W. MCDURMOTT ST. 

STE.A,DEPT.NV 
IRVINE, CA 92714 

1-800-886-1201 
714-263-2222 FAX: 714-263-1203 

2950AR RUBIDIUM 
FREQUENCY STANDARD 

Novatech Instruments, Inc. intro­
duces the Model 2950AR 

Atomic Resonance Rubidium fre­
quency standard. The 2950AR has 
simultaneous sinewave outputs of 



I 
10 MHz, 1 MHz, and 1 00 KHz. 

The 2950AR is ideal for use as 
a master oscillator in laboratories 
and ground stations, as well as for 
test and calibration. The 2950AR 
sells for $3,950.00 and delivery is 
eight weeks ARO. 

For more information, contact: 

NOVATECH INSTR.UMENTS, INC. 
1530 EASTLAKE AVE. E. 

STE. 303, DEPT. NV 
SEATTLE, WA 98102 

206-322-1562 FAX: 206-328-6904 
E-MAIL: novatech@eskimo.com 
http://www .eskimo.com/-ntsales 

LV40PORTABLE 

Engineers on the move can now 
have a universal programmer in 

their briefcase without needing a PC 
or a main electricity supply, The 
LV40Portable handheld programmer 
from ICE Technology can be battery 
or main driven and has a built-in 
keypad and LCD display. 

For more information, contact: 

ICE TECHNOLOGY, INC. 
P.O. BOX 1438, DEPT. NV 
HENDERSON, NC 27536 

919-693-0678 FAX: 919-693-0681 
E-MAIL: icetechusa@ icetech.com 

http://www .icetech.com 

SCOPE CALIBRATOR 

Novatech Instruments, Inc. intro­
duces the Model MTS529 scope 

cal ibration source. This battery­
operated device is small enough to 
fit in the palm of your hand. It has a 
BNC plug on one end and is 
designed to be connected directly to 

the BNC input of an oscilloscope. 
The MTS529 generates a crystal­
controlled, 125 KHz squarewave 
that has a fast rise time and calibrat­
ed amplitude. 

The MTS529 is available from 
stock for $169.00 each in single unit 
quantities; dropping to $85.00 each 
at 1 000-piece quantities. 

For additional information, con­
tact: 

NOVA TECH INSTRUMENTS, INC. 
1530 EASTLAKE AVE. E. 

STE. 303, DEPT. NV 
SEATTLE, WA 98102 

206-322-1562 FAX: 206-328-6904 
http://www.eskimo.com/-ntsales 

MOUSEMITT KEYBOARDERS™ 

MouseMitt International's new 
MouseMitt Keyboarders™ , 

glove-like wrist supports worn on 
each hand, have come to the aid of 
computer users, Internet surfers , 
and World Wide Web voyagers. 

Carpal Tunnel Syndrome (CTS), 
and Repetitive Stress Injury (RSI) , 
are endemic in the personal com­
puter and Internet age. MouseMitt 
Keyboarders were developed to 
specifically guard against the stress 
and injury associated with repetitive 
hand movements, as well as provide 
gentle therapy for CTS and RSI suf­
ferers. Suggested retail price is 
$19.95 per pair. 

For more information, contact: 

MOUSEMITT INTERNATIONAL 
P.O. BOX 67370, DEPT. NV 

SCOTTS VALLEY, CA 95067-7370 
1-800-489-6488 

E-MAIL: 
mousemitt@ mousemitt.com 
http://www.mousemitt.com 

CTCSS ENCODER/DECODER 
MODULE 

H amtronics announces a new ver­
sion of their subaudible Tone 

Encoder/Decoder module. The new 
Continued on page 110 

Q.B. VIVEV 
(800) 249-3025 

Enjoy the hassle free operation of a one piece replacement converter 
for you second television or replacement for your current rental box. 

Each unit comes with a descrambler installed. Units ideal for Non B.B. 
systems. Descramblers can be installed in: 

Millennium 3* 

Single 
$149 

TV86 

5 Lot 
$135 

Timeless Products 

IOLot 
$125 

• Now available with A/13 (Dual) inputs- $20.00 OR available with AlB (Dual) 
Inputs and R.F. bypass. for inview capabilities- S 2S.OO. 

THE BOSS SERIES 
An excellent replacement converter for B. B. systems with video inversion. 

Also made to replace 03/07/08 systems and Zenith ST series. Units 
available in Millennium 3* (100 Channel) or Panasonic (85 Channel). 

Single 5LOT IOLOT 
BOSS 1 $239 $210 $195 
Replaces Pio, and B.B. systems 

BOSS2 $239 $210 $195 
Replace all 03/07/08 

BOSS3 $239 $210 $195 
Replace all Zenith ST series. 

NOVA VISION $219 $195 $185 
Models 5600, 5700, 5800 

CONVERTERS DESCRAMBLERS 
SINGLE IOLOT SINGLE IOLOT 

Millennium 3 $68 $62 TNT $52 $48 
Centurion $65 $59 TVT $48 $44 

Timeless $65 $59 M80 $62 $58 
TV86 $65 $59 PIO+ $64 $60 
Viewstar $65 $59 S IOOOP $42 $37 
Panasonic $75 $69 S SOP $46 $39 

REEURBISHED Am. Flag $40 $34 
XRD-3 $35 $29 Gamma 7 $40 $34 
Regal CR83 $45 $39 FILTERS $14 $10 

30 DAY SATISFACTION/6 MONTH WARRANTY 
Write In 122 on Reader Service Card. 

Electronic Training Videos 
Learn electronics quickly and easily with UCANDO's 
computer-animated training videos. Students can learn at 
their own pace and professionals will find the UCANDO 
videos to be a valuable source of reference material. If 
these videos aren't the best learning tools you've ever 

seen, return them within 30 days for a complete refund . 
These videos are being used by Tech-Schools , CETs, 
Military Branches, Ham Operators, Industries, and more, 
across the Un~ed States and around the world . Order loday 
and see how UCANDO is ... 

"Changing The Way The World Learns Electronics." 

SAVEl Buy any 6 v ideos for only $240 ... or ... Save MORElli Buy any 12 videos for only $450 

1~,:~~:t~~;1~s3 ·~ 
P.O. Box 928, Greenville, OH 45331 ~ ® 

FREE Shipping ... FREE Catalog -
Write In 44 on Reader Service Card. Nuts & Volts Magazine/ September 1996 93 



VCR REPAIR D-BASE 
The VCR Repair D-Base is a disk for service centers or 
..erious hobbyists who need to cut troubleshooting time 
when repairing VCRs. Nearly 10, 000 problems and cures 
related to particular make• and models.This maybe the most 
comprehensive VCR repair program around. Also datails on 
obtainng free upgrades for file to those that purchase the 

program $39.00 

FCCID GUIDE 
Over 5000 manufacturers listed by FCC number with lull 
addresses. If your repairing anything you can't afford to be 
without thls guide. $25.00 

MAC HACK 
Finally a CO lor Mac usars full of h.acklng tools and 
information all for the Mac. Everything In the hacking world 
Is usually for PCs but this CO contains source code, viruses, 
war dialers, schematics, networking, Internet, BBS tools, 
cracking toola and Information all lor Maca. Works with all 
Power PC and 680XX machines. CD $39.95 

MONrTOR TECH REPAIR 
Ropair and refurblih all type$ of computw monitors with this 
program. Thla monstrous databaSe of Information details the 
most common curllfi to montlor problems for all brands. II 
your In the computer repair biz you can't afford to be without 
it. Win save you tons of money by cutting troubleshooting 
time. Also a good primer to help you learn monitor repair. 
$26.00 Send me your lips and you can receive free 
updates lor life. Monitors only no TVs • 

PC SPEC BOOK 
Contains all the important Information for upgrading and 
repairing PCs. Complete error code listings, memory 
mapping charta, lAO and DMA maps, BIOS and CMOS 
tables for adding pertphals, disk drive controller specs, 
vendor list and directory, serial, mouse and keyboard Info 
and much, much , mora Ov$r 300 pages of info pocket size 
to fit In your case$8 

COMPLETE CABLE 
The most thorough book on cable ever published. Details 
the most popular makes and models with schematics, and 
tum on guides. Also PCB layouts, and details for building 
)'Our c>wn cable llust...s for variOus syatema. Plus full details 
on building universal video sync generators and othor Info 
available noWhere else. $39,00 Includes 2 disks worth of 
cable chip files for programming your own chips. and details 
for building a universal PIC descrambler. 

PC EXPANSION CARD GUIDE 
Thousands of jumper settings and documentation for all the 
moe! popular cards on the market today and the past. 
Controller cards, video cards, network cards, 110 cards of all 
types. This Is a good book to have along with the Hard Disk 
D-Base to complete your computer reference guide. A must 
needed book lor sysyem builders $15.00 

MEGATRONICS 
1095 O'CONNOR OR 1199604 

TORONTO, ON M4B 3M9 CANADA 
Ask for a free catalog other items available. 
/Shipping $3 1st item Add'l $1 .50 each MO, 

Certifilld CheqYei, Credit, IJS Flln<:l$ 

Call/Fax: 416-757·7207 
Write In 83 on Reader Service Card. 

WORLD OF SAVINGS FROM I.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: 405-634-1 535 
Fax: 405-634-1587 

I MANUALS- SCHEMATICS WANTED cont. 

MANUALS WANTED for amateur, audio, test 
equipment, TV, VCR. A.G. Tannenbaum, Box 
386, Ambler, PA 19002. 215·540-8055, FAX 
215-540-8327. 

HEATHKIT R/C receiver model GDA-19-2. 
Will buy manual or copy. Call 909-679-3942. 

WANTED: DANCAD 3D version 2.6 user 
outfit set. Discs and manuals for DANCAD, 
DANCAM, DANPLOT. Call Dan at 301-990-
8336 or FAX 301-990·8336. 

WANTED: TEST EQUIPMENT SERVICE 
MANUALS! And catalogs, for HP, Tektronix, 
Fluke, etc. Pepper Systems, 214-353-0257; 
214-902-9511 FAX. 

MISC. ELECTRONICS FOR SALE 

PHAZER RADAR/LASER JAMMER 
COMBO. Jams all police radar. No more tick­
ets or manufacturer pays theml 3-yr warranty. 
30-day money back guarantee, $180 com­
plete. MONisa/MC/COD. Kortesis Marketing, 
Box 460543, Aurora, CO 80046. 303·548-
3995, FAX 303-699-6660. 

Write In 160 on Reader Service Card. 

HIGH QUALITY TOOLS AND STAINLESS 
STEEL HARDWARE. European and 
American screwdrivers, nutdrivers, pliers, hex 
keys , balldrivers , and much more! Wiha, 
Bondhus, and Knipexl Stainless cap screws, 
machine screws, nuts, washers, U-bolts, and 
eyes. Free catalog. Robert Mink Import­
Export, Box 6437V, Fair Haven, NJ 07704. 
Telephone or fax 908-758-8388. 

SILENT SAM, patented turn signal reminder 
for all vehicles. Doesn't bug you. Beeps only 
if you forget to cancel. $22. Free flyer. Toll 
free 1-800-398-5605. 

STRANGE GOODIES! Coil winder, Leesona 
(toroidial type, programmable) for AWG#16· 
AWG#50, call. Formex magnet wire: 731bs 
AWG #12 $250 , 4 each 80 lb . spools 
AWG#21 $275 each. Tek 465 oscilloscope 
$275. Sencore SC61 oscilloscope (has VOM, 
freq. counter), $375. 4 each Dovetron RTTY 
terminals MPC1000CRfTII $100 each. Rate 
of tum table, Boxcar averages, misc. instru­
ment test and aviation items, misc. test gear. 
List mailed. AMSL, Vermont. Ph. 802-254-
9459. FAX 802-257-4862. 

RG-384 COAXIAL cable , 500' $100 deliv­
ered. 2000' $100 FOB Jasonville. Sample $3. 
Send check to : William Miller , Box 201 , 
Jasonville, IN 47438. 

CLOSEOUT ITEMS from BNF. Wind speed 
indicator kit $5, $13/3, Tesla coil kit $19, 
$55/3. Fan/motor speed control $3, $10/4, 2-
1/2" ID 1-1/2" D. Solder pot 3, 13/4 
voice/sound activated switch modu. $1. 
Components by the foot assorted, $1/10' 500 
pts. 2 speed sw. motor/lamp control $1/2, 
12/$5. Mallory Sonalert SC628 $3.50, $16/5. 
Security keylock switch, w/2 keys $3/2. 
Cable box's Oak L30 or Oak G26 $3, $10/4, 
mix or match, all working units. 6x9 TV 
speakers $1, $5/6. 14550 UART $1.50. Send 
SASE for flyer. BNFE, Ate. 1S, Peabody, MA 
01960. WWW.BNFE.COM V508-536-2000, 
F508-536-7400. Established 1964. 

ANAHEIM WIRE PRODUCTS. DISTRIBU· 
TOR OF ELECTRICAL WIRE AND CABLE 
since 1973. Items available from our stock: 

$AVE BIG BUCK$ 

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 
call1-800-626-7540, FAX: 714-771-5043. 
Visa/MC. 

CNC SURPLUS, brushless servo motors (3 
to 13 HP), controllers. Motorola 68000 com­
puters with VGA mono, membrane keypads, 
RS-232, new used. Stepper motors. List. Jim 
DuBois, 330 State Road 101, Amherst, NH 
03031. 603-673-3645. E-Mail: TmpstFugit@ 
aol.com 

ALSO; 
SA-8580 
SA-8550 
SA-8590 
DPBB-7 
DPV-5 
DPV-7 
Basics 

Pioneers 
& much more! 

Zenith STlOOO's 
$25.00 

(screened and cleaned) 

-All other ZTACS available, including 1600's-

All converters are unmodified only. 

Kableworks 1-800-899-5000 
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POWER SUPPLIES 0-50 VDC , 0-2 amp 
$245. 0-8 VDC, 0-80 amp Lambda $185. Tek 
1 AI plug-in $75. University Sound 1075 
speaker driver $10. ea. Ideal thermal wire 
stripper N045=133B $47.50. Brooks Surplus 
Sales, Rt. 3, Macon, GA 31206. 

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. 

GABA V TOOL offers UTC & local-time wall 
clocks at $26.50 & $14.65 ea. r-espectively. 
Ppd. George Gabay N9QQR initially made 
these clocks just for use in his own station. 
His address is West 5541 Buckhorn Dr., New 
Lisbon, WI 53950. 

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC· 
TRONIC MATERIAL INDUSTRIES 818-842· 
3539, FAX 818-845-3613. 



Does ... 1. All MOTOROI_f.'s (including 951 C & Elite)! 
2. NEG's P1, P2, P4, P6, P7! 3. AUDIO VOX (includes 
new 800)! 4. GE-ERICSSON (includes new version)! 
5. MITSUBISH/IDIAMONDTEL! 6. SONY (H3_33) AND 
7. PANASONIC! FULLY ASSEMBLED 5-YR WARRANTY. 

OR.:DER..TO:DA.Y 

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 for 
EDUCATIONAL PURPOSES ONLY. VISIT us ON THE WEB http: I /www. cell tee. com NO GEORGIA SALES .. 

CALL US TODAY AT 770.973.84 7 4 or e-mail ctg@mindspring.com 
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I MISC. ELECTRONICS FOR SALE cont. 

NEW, USED, and "as is" Radio Shack items. 
Software, printers, computers, books, parts 
for R/C cars, etc. Free list. B and B 
Enterprises, 208 S. Pulaski St. , Baltimore, 
MD 21223. 410-566-5388. 

PCB DRILLS: 50 assorted tungsten-carbide 
bits in plastic cabinet, only $5. Jack 503-581-
6654, fax: 503·581·4382. 

TWO CUSHMAN CE-24 one CE-23 scope 
$500 all; Potamac four tower AM monitor 
$2,500; four tower Kintronics phasor 5KW 
$3,500; 5KW CCA AM-5000D xmtr $12,000; 
stereo console w/turntables $450; two 180' 
guyed towers $500. 803·492-7613 after 8 pm 
EST. 

GREAT PARTS and prices. Send $3 for our 
96-page catalog. From tube sockets to sur· 
face mount parts. We pay shipping. Visa & 
MC. Phone/FAX 702·795·7151 . Star-Tronics, 
Box 98102, Las Vegas, NV 89193. 

INFRARED CONTROL with any computer or 
controller. The BIRD (Broadband IR Driver) 
connects to any serial port and learns 100 IR 
commands, built-in commands, too! The low­
est cost solution to lA transmitting. $99.95. 
CompCo, 423·436-5189. 

SLOT MACHINES for sale . Early electro­
mechanical to new electronic machines. All 
types of different games plus pokers . 
Machines are shopped and have a 6-month 
warranty. Wholesale Prices. Call 61 0·370-
2813 any time. 

New NiMH battery pack $29.95 
for your Motorola* 

cellular flip phone! J 
Charcoal gray 

1500mAH 6v battery pack 
with NiMH batteries. 

-environmentally safe 
-high capacity 
-no •memo,.Y 

-works with your standard charger 
'This product Is neither manufactured nor endorsed by 

motorola. Motorola Is a reglstared trademark of Motorola, Inc. 

8123 PAGE BLVD • ST. LOUIS, MO 63130 

(314)427-6116 
9222 CHESAPEAKE OR. • SAN DIEGO, CA 92123 

(619)279-6802 
2525 FEDERAL BLVD. ' DENVER, CO 80211 

(303)458-6444 
MAIL ORDERS CALL TOLL-FREE 

1-800-669-5810 
FAX ORDERS (314)427-3147 

t-'"f .. j' a .. r~ t '•"I R .. ._ ~ !:r\- r ,., ~ !: 
Stealth Wire is the perfect solution for hidden wiring challenges. This tape-style wire can be installed 
under carpets without creating a bump, along walls or furniture without the mess of tangled cable and 
tie-downs, or anywhere you want to minimize the visibility and bulk oftraditional cable. Stealth Wire 

is available in a variety of styles to suit most applications. 

STEAil'H WIRE PRJas 
215CL lSAWG FlAT 2 COND $1.10/FT RAlED@ 16.6A 
SPEAKER WIRING, LOW VOLTAGE DISJRIBUTION, LOW VOLTAGE UGHTlNG 
222CL 22AWG FlAT 2 COND $0.78/FT RAlED@ 4.6A 
INDOOR-OUTDOOR. SPEAKER WIRING. SECURfTY, CONTROLS. THERMOSTATS, AlARMS 
218CL 18AWGFlAT2COND $1.60/FT RA1E0@10A 
INDOOR-OUTDOOR. SPEAKER WIRING. LOW VOLTAGE DISlRIBUTION, LOW VOLTAGE UGHTING 
422M-F 22AWG FlAT 4 COND $1.00/FT 
INDOOR. SECURITY, CONTROLS,REAR CHANNEL SPEAKERS, IPARALLEUNG 2PR = 19AWGl 
424CL-R 24AWG ROUND 4 COND $0.94/FT RAlED@ 3.7AIPR 
INDOOR-OUTDOOR TELEPHONE, SECURITY. AlARMS, THERMOSTATS, CONTROLS 
175 28AWG VIDEO COAX 75 OHM $1.08/FT 
INDOOR-OUTDOOR. VIDEO COAX. APPROXIMATING 75 OHMS 
Accessory Items Available 
TB-1 24AWG RJ-11 JACK 
TB-18-22 18 AWG & 22 AWG CONNECTOR 
TB-24 24 AWG CONNECTOR 
TB-24-22 TELEPHONE TERMINAL BLOCK 
TB-75 F-TYPE CONNECTOR FOR T75 

VIRTUAL REALITY 
COLOR VIDEO HEADSET WITH AUDIO AND 

MOTION SENSOR $6S.OO 
11/otcll lol. nlgltt Trllllitllout dlstw61ng onv-1 This video viewing system 
can be connected to your va and you can watch (and hea) your progam on 
the headset! Of course, It Is nat like the picture on that 12 root big saeer1 at 

the local sports pub, but you can watch In your jommles and see who the 
guests ae on your favalte late night talk shawl 
1'/ov Vtlf" lovllriltl vi~ golrW# orcot:J. stv¥1 

Designed for use with many Super NES and Sego Genesis games, the headset has both audio 
and motion sensing capabilities. Generally speaking, this Is Ideal for racing. Right. and tank 

slmulatas with a first person a rea view perspective, and games with an eye level perspective. 
System features volume control, sensitivity control, brightness control, tint control, os well os a 

reset button and mode switches to select your application. 
Composite video headset system Includes headset, tracking tube (for motion sensing), AC 

adopter, Super NES cable assembly and Genesis cable assembly. A pinout Is also Included 

LCD/RS232 DISPLAY - 4 line x 20 character 
display with AS232 interface. Baud rates 
300·19200. TX and AX indicators. Uses +5V. 
$85 ea . Send check or money order to 
Lloyds , 28410 Front St. , Ste . 104-184, 
Temecula, CA 92590. 

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. 

SOLAR POWER amorphous 6"x6" 8.5V, 
0.06A $5, 12"x6" 15V .125A $12, 5"x5" 7.5V 
0.1A $16 crystal, $5 ship plus CA tax. Dallas, 
POB 611927, San Jose, CA 95161 . P/F 510-
742-8909. 

Ham Did you know 
Gateway Electronics in St. Louis is an 
authorized dealer for some of your 

favorite amateur radio lines? Call for price 
and availability 1-800-669-5810 

YAESU 0 

PHOTON JIIICKOUGHI' $10.00 
8 Candellas of bright red or yellow light, 
visible over a mile away! This SU~>Sr­

bright LED is secured in a tough ABS 
case and runs on a 3V lithium Dattery 

(included!) It won't burn out 
because it is an LED I Specify red 
or yellow when ordering. Baftery 

has a 5 year shelf life and lasts up 
to 11 hours. (replacement battery 
$0.98).Great for home or office 
fire and rescue Dvr·otechrlic~ms. 

VISIT US AT OUR NEW 
HOME ON THE INTERNET: 

Passlv• lnfra-r.c:l 
Talking Motion Det8Ctor Ill 

$27.50 
'Stay aut of that rerrlgerata I", 

"Watch your step!" •.. The passlblll· 
ties ae mind-boggling with this talking motion 

detecta. You speak Into It to record your 
message (upto 12 seconds long), tum the unit 
on, ond Instantly your voice (a your mather-In­
laws) reminds anyone In the vicinity that you 

were expecting them. Message can be changed 
with the Rip of a switch. Uses 4 ffi batteries 
(nat Included), a an external power source 

(built-In jock). fhly be used Independently (80 
~ output) a ·wlth an amplified speaker to blast 

THE FINE PAINT : PAKES SUBJECT TO CHANGE your message throughout the house. 

0 LES 
PELTIER JUNCTIONS 

The peltier junction is a solid­
state thermovoltaic device. Current 

applied to the device will produce heat 
on one side of the device and a cold 
surface on the other side. Water 

placed on the surface will freeze or 
!;oil depending on polarity of applied 

voltage. Ideal for applications from 3-
12 VDC -- grab a battery and let your 

imagination run wild! 
DOCUMENTATION INCLUDED!!! 

Small Peltier Junction .00 
(approximately 1.17''x1.17''x. 
Large Peltier Junction ;v.c.;:~.;Jv 

1.56"x1 
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WITHOUT NOTICE • GATEU.WW IS NOT fiESPCA\61 Apprax 4 "x 3-1 /2."x 1-1 /2.". FOR PAINTINGEMOAS • MASTEACAAO. VISA~~~-;===========;====~ 
DISCO\IEA ACCEPTED • YES. UJE"ll TAKE~ CHECK - SOAAY, NO neW 
C.O.D.s • S 10 MERCHANDISE MINWLM ON MAll OADEAS • SU'P\.V ~ 

I.PS GACUIID SHIPPING/HANDliNG WITHIN THE CONTINENTAl U.S. 
OF scw.e ITEMS 1s liMITED· PAICES oo NOT INClUDE sHIPPING· -~ PIR Chime 1 Alarm 

(ITEMS AEQUIAING ADDITIONAl f¥AOLMS AAE NOTED) •.. S4.25 FOR $1 0.00 
THE FIAST ITEM, SO. SO FOA EACH ADDITIONAl ITEM. AESTOCKING 
CHMGE MAV BE ASSESSED ON AETUN:D ITfMS. WHV DO WE 

PAAK ON DAIVEWAVS ~D DAIVE ON PAAIWAVS? r------------AMAZING MINI MICRO FM 
RADIO! $7.50 

Much lighter than a heavy j_am 
box with reall~ 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! ~deal for ballgames, I studyhall, and workouts. Batt ery 

.. 
and nugget style included. ------

Tired of pesky relatives 
sneaking up on you? Nervous about 
unannounced visitors In your office? 
Sick of your little sister barging into 
your room? Your worries are over 

with this PIR Chime 1 Alarm. Approxi­
mate range 3-5 meters. Selectable 
siren or 'ding-dong· sound effect. 

with 1 or 3 tone selector. and 
adjustable volume. Operates on 2 

AA batteries 
or 9-12VDC (500mA.) 

Dimensions: 142mmx32mmx58mm. 

Write In 82 on-Reader Service Card. 

PCB Design software. Free unrestricted trial. 
Schematic, Autorouter, SMDs, Gerber, etc. 
Why pay more? http://www.bestproto.com/ftp 
site 

TUBES, NEW, unused. Send self-addressed, 
stamped envelope for list. Fala Electronics, 
Box 1376-3, Milwaukee, WI 53201. 

RARE EARTH MAGNETS: Buying and sell­
ing. Various small sizes, but very strong. 
Priced to sell. Call STC at 616·849-1800. 

TUBES $2.98, 1,000 types. Also surplus 
components. SASE brings list. DNF, 6690 7 
Mile Rd., South Lyon, Ml48178. 

RADAR GUNS: MPH Industries, model K-55. 
Displays your speed & target speed. Comes 
w/case & instructions. Only $300. 1-800-539-
2859. 

SOLAR KING'S many millions of dollars of 
solar panels in stock. Solar panels: 12"x12", 
15V, 3W, .25A, $19.95, $170/10, $800/50, 
$1,550/100. 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. Wholesale, retail, 
mail order. Material running low. New solar 
material coming in all the time. Many other 
solar items available. Call or SASE catalog. 
BNFE, Ate. 1S, Peabody, MA 01960. 
WWW.BNFE.COM V508-536-2000, F508-
536-7400. Established 1964. · 

c :::CchhjjS:> 

PC BOARD CARBIDE DRJLLS. As low as 
$.30 each! We also carry electronic compo­
nents such as hard to find ICs and Hybrid 
modules for camcorders, TVs, VCRs, etc., 
also 450 volt Quad Lytic capacitors, 250 watt 
NPN & PNP transistors, 50 amp MOSFETs, 
and many other items. Send/call for free flyer. 
Hoffman Industries, 853 Dundee Ave., Elgin, 
IL 60120. Ph: 847-622-8201, Fax 847-622-
8202. 

FOR SALE: Uninterruptible Power System 
(UPS). Less than 1 year old. 4.3KVA/3KW. 
This UPS is in excellent condition. Sells new 
for 5-6K. I am asking 2K. Call Frank at 714-
731·3368 or 714-524-3863. 

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. 

HOME AUTOMATION & computer control: 
two-way lA, two-way X-10, & hardwire. 
Control devices from serial computer link or 
stand-alone operation. Call for free catalog. 
CompCo, 423-436-5189. 

INC SWITCHED56 CSUIDSU model 1056A. 
High speed data or digital audio use. Two 
complete full featured units in 3 1/2" rack 
chassis. Dual LCD, button pads, V.35, diag­
nostics, memory dial. Cost $3,200, now $100 
+ship, while they last! 602-817-1030. 

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

WANTED: JENNINGS type J-1004 or J-1005 
high voltage voltmeter. Equipment in all types 
of condition accepted. Youngson's, Inc., 6701 
Melrose Ave., Louisville, KY 40216, 502·448-
6228. 

WANTED: AL TEC mics, mixers, compres­
sor's limiters, EQs speakers, and horns. Also, 
highest prices paid for Western Electric 
Tubes. Call Don, 715-246·3899. 



WANTED: OLD, new, used, Western 
Electric, RCA, Telefunken, GE, Jan, 
Mcintosh, Marantz, Dyna, Fisher, JBL, EV, 
Tannoy, Jensen, EMT, Thorens, Fairchild, 
Altec, Westrex: TUBES, speakers, amps, etc. 
Maury Corb, 713-728-4343, FAX 713-723-
1301. 

AUDIONISUAL equipment. Large multiscan 
computer monitors, LCD panels/projectors, 
overhead, 35MM, video monitors wanted . 
610-630-4523. 

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. 

WESTERN ELECTRIC audio equipment 
wanted. 1927-1960's. Amplifiers, "receivers," 
speakers, x-overs, tubes, etc . 1-800-251-
5454. . 

WANTED: BALANCING machines & vibra­
tion analyzing equipment manufactured by 
the following: Spectral Dynamics, Hofmann, 
Bentley Nevada, Schenck, lAD 
Mechanalysis, Gishott. Contact Mike Park at 
E.T. Balancing, 12823 Athens Way, Los 
Angeles, CA 90061. 310-538-9738, FAX: 
310-538-8273. 

WANTED: TUBE HiFi, Tube theater/commer­
cial amps, speakers etc. Corner 
speakers/coaxials/triaxials. Old guitars & gui­
tar amps. Allee, Mcintosh, Marantz, Western 
Electric, Scott, Fisher, Dynaco, Electrovoice, 
Jensen, Gibson, Fender, Vox etc . Sonny 
Goldson, 1413 Magnolia Ln., Midwest City, 
OK 73110. 405-737-3312. FAX 405-737-
3355. 

RADAR SETS Wanted. WWII 1970 X-band, 
military, civilian working or not, books, TMs, 
parts. SHF, Box 10215, Pittsburgh , PA 
15232-0215. 

WANTED: HIGHEST prices paid for Western 
Electric tubes and equipment, also wanted 
2A3, 10, 45, 50, KT-66, KT-88, 5691, 5692, 
6550(st) , and Altec 6048/C speakers. Don 
Singerhouse, PO Box 768, Maywood, NJ 
07607. Phone/Fax: 201-843-8682. 

FREEZE, CASH for PSIN AC gauges, weight 
sets. TC wire, temp. displays & modern con­
trollers, gauge block sets. Call PST eves. or 
leave message. 909-359-8368. 

WANTED: TUBES , radios, transmitters, 
receivers, gyros, bearings, connectors, 
relays, lamps, synchros. Hyness Company, 
709B Delair Road, Cranbury, NJ 08512-4212. 
Phone: 609-395-1116, FAX 609-395-1117. 

EXCESS INVENTORY WANTED : 
Transistors, semiconductors, capacitors, PC 
boards, & diodes. We buy it all!! Contact: 
SEMITECH, INC., 334 Cooper Road, Bldg. 
A., Berlin, NJ 08009. Phone 609-768-0030, 
FAX 609-768-5690. 

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

MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC­
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613. 

WANTED: MILITARY "MILES" systems . 
Parts, transmitters, receivers, helmet and 
chest sensors, test sets, manuals, etc. BPB 
Assoc., 1977 High St., Longwood, FL 32750. 
407-330-3408, FAX 407-330-3498. 

TYPE 3C24 TUBES WANTED. Will pay $10 
each for good ones and return gassy ones. 
Call Pete, 203-877-2871. 

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. Caii1-800-4-MEMORY 
now! Voice/FAX. 

MICROWAVE MIKE, the RF Plumber, needs 
waveguide, fixed and transportable 
microwave radios, and related hardware. Fax 
your available inventory to 609-875-7577 or 
Call 609-875-1189. 

WANTED: TELEPHONE call logging device 
sold by Radio Shack in late 80s. Recorded on 
paper tape outgoing number and time. WK 
Hunt, PO Box 181, Grand Portage , MN 
55605. 

WANTED: SCIENTIFIC Atlanta 14-3 coax 
mixer and 13A series mixers. 315-839-5883. 

WANTED: I am looking to increase my prod­
uct line and I am looking for a wholesale sup­
plier of electronic kits, electronic gadgets, 
also a wholesale source of video stabilizers 
for videotape dubbing. 407-336-8333 ask for 
Neil. 

SET OF 12, SPOT NUMBERED 
LIGHTED SWITCHES 

lens with a 
i black numeral 1 

12. They are light- loJ~-.~ 
ed by a 28 volt, #85 wedge 
base incandescent lamp which 
can be easily replaced if a different 
voltage is desired. 1500 
CAT #PBL-12 $ per set ot 12 

SPECIAL! REDUCED PRICE 
12 POSITION BARRIER 

20 amp, single row, pc mount barrier strip with 
screw-clamp terminals. Just slip wire under 
clamp and tighten it down. 12 terminals on 
0.375" centers. Black thermoplastic strip is 
4.56" X 0.61 ". Barriers between screws are 
0.63" high. Large quantities available. 

CAT #TER-124 

65¢ each 

SONY Hi-8 
Top quality, metal 
particle 120 minute 
video cassettes. Used 
for a short time, then 
bulk-erased. Each 
cassette has its own 
plastic storage box. 
Satisfaction Guaranteed. 

1 00 for $50.00 
1000 for $300.00 

$3~2h 
CAT# VCU-8 

11 0 for $28.00 • 1 00 for $250.00 I 

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. 

WANTED: VCR for parts. Panasonic PVS-
4990. Will buy junker or working unit. Bert 
407-254-1824, 3340 Turtle Mound Rd. , 
Melbourne, FL 32934. CompuServe 73113, 
2273 

WANTED: ELECTRON tubes, ICs, semicon­
ductors. Astral, PO Box 707NV, Linden, NJ 
07036. Call, 1-800-666-8467. 

TESTERS WANTED: Immediate offers made 
for Ultrasonic, Magnetic Particle, Eddy 
Current, X-Ray and Borescopes, 24hrs. 
Leave detailed message with make/model. 1-
800-530-3371. 

AUDIO EQUIP. wanted. 1930-1970. Tube­
type amps, speakers, mixing consoles, lim­
iters, microphones, tubes. Allee, JBL, 
Western Electric, Jensen, Marantz, Mcintosh, 
etc. 1-800-251-5454. 

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

WANTED: LATE MODEL TEST EQUIP­
MENT (Tektronix, HP, Fluke). Also we buy 
test equipment manuals, catalogs. Pepper 
Systems, 214-353-0257; 214-902-9511 FAX. 

QUALITY 
PARTS 

CALL, WRITE, FAX 
or E-MAIL For A 

FAST 
SHIPPING 

Free 64 Page 
CATALOG. 

DISCOUNT Outside the U.S.A. 
send S2.0o nn~•--PRICING 

~--=~~~ 
2 WAY CROSSOVER 

JBL # 70561 
No specs available ~ 
on this two way 
crossover made • 
for JBL speakers. 
2.38" square black ~ 

plastic backplate has 
color-coded spring lever terminals and fits a 
1.95" diameter hole. Crossover is attached to 
backplate and extends 3.17" behind mounting 
plate. Color coded wire leads. 350 
CAT# LX-70561 $ each 

PHOTO VOLTAIC 
DETECTOR 

Advanced Optoelectronics# 61-1096 
0.08" diameter X 0.5" long hermetically sealed 
glass tube with miniature silicon photocell inside. 
Generates 0.4 Vdc in moderate light. 

75 CAT #PVD-3 

¢ each I 1 0 for $6.50 

~ 
I ULTRA-BRIGHT LED I 

Rohm # SLA-580MT-E49 T-1 3/4 
GREEN, water clear in off state. 500+ 

mcd@ 2.1 v, 16ma. 2 f $1 00 
CAT# LED-33 Or -

11 00 for $40.00 • 1 000 for $300.00 I 
SPECIAL PRICING/ 

12 VDC MINI-FAN 

Sunon # KD1206PTS1 
12Vdc, 2.2 W fan. 60mm X 
60mm X 25mm. Black 
plastic housing. Five blade 
impeller. 18" pigtail leads. 
While Supply Lasts! 

THERMOELECTRIC 
COOLER 

These incredible 
miniature solid state 
heat pumps raise or 
lower temperature in a 
small area almost instant­
ly. Utilizing the Peltier effect these 
modules perform the same cooling or heating 
functions as freon based refrigerators but they 
do it with no moving parts, and are very 
Current applied to the device will produce heat 
on one side and cold on the other side, up to 
68° c difference between the two sides. 
Modules can be mounted in parallel to increase 
the heat transfer effect or can be stacked to 
achieve high differential temperatures. 127 ther­
mocouples per device.Operates on 3-12 Vdc. 
Requires a heatsink to prevent overheating. 

1.18" (30 mm) square 
X 0.15" (3.8 mm) thick. 

$1700 CAT# PJT-1 
each 5 for $75.00 

1.57" (40 mm) square 
X 0.15" (3.8 mm) thick. 

$2600 CAT# PJT-2 
each 5for$110.00 

Quantity Pricing Available! 

12 Vdc 1 AMP 
WALL TRANSFORMER 

2.1 MM co-ax plug 
center positive. 

ORDER TOLL FREE 1-800-826-5432 
MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 
P.O. BOX 567 

VAN NUYS, CA 91408-0567 

FAX (818) 781-2653 •INFO (818) 904-0524 

INTERNET http://www.allcorp.com/ 
E-MAIL allcorp@allcorp.com 

NO MINIMUM ORDER • All Orders Can Be Charged to V1sa, 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. 

II MANUFACTURERS - We Purchase EXCESS INVENTORIES ... Call, Write, E-MAIL or Fax YOUR LIST.. II 
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CA - LIVERMORE - Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 
CA- SANTA ROSA · Computer Show. Sonoma Co. 
Fairgrounds. MarketPro. 415-45&0730 

NY· ROCHESTER- Antique WA Conf. Marriott. 
Joyce 607-739-5443 

7 
CA- OAKLAND - Computer Show. Convention 
Center. Robert Austin. 1-800-346-0100 
CA- SANTEE · ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
CA- STOCKTON - Computer Show. Civic 
Auditorium. MarketPro. 415-456-6730 
FL- PLANTATION - Computer Show. Holiday Inn. 
Directions: 954-472-5600. Dealers: 954-792-6639 
FL · POMPANO BEACH · Computer Show & Sale. 
Palm-Aire Hotel. Narisaam 1-800-436-6707 
IL -ROLLING MEADOWS - W9DXCC DX 
Convention & Banquet. Holiday Inn. 708-343-1696 
IN - SPENCER - Owen Co. ARA Hamfest. Kathryn 
Smith 812-829-2140 
IN - SCJII'IMJT CITY- Hamfest. Allen Co. 
Fairgrounds. Fort Wayne RC. Bill or Becky 219-471-
5657 
KS ·TOPEKA· NE KS ARC Hamfest. Expocentre 
Ag Hall. Robert Na11913-267-9399 
MA- WILMINGTON ·Computer Show. Shriner's. 
KGP Productions 908-297-2526 
MA- FALMO<ITH - FARA Auction. Methodist 
Church. Jo 508-548-1121 
ME - WINDSOR - Ham/Electronic Flea Market. 
Fairgrounds. Frank 207-623-9217 
M.l - SOCITHFIELD - Computer Show. Southfield 
Pavmon. 313-283-1754 
JiliN -WALKER- Hamfest. Cass-Hubbard ARC. Bill 
Beebe 218-547-3147 
PA - ALLENTOWN - Computer Show & Sale. 
Merchant's Square. Peter Trapp Shows. 607-369-
2796 
PA ·UNIONTOWN - Hamfest. Uniontown ARC club­
house grounds. Carl 304-594-3779 
PA - ERIE - Hamfest '96. Radio Assn. of Erie. Chris 
Robson 814-474-1211 

AL - HUNTSVILLE - Computer Show. Von Braun 
Civic Center. ComputerShow 770-907-6225 
CANADA- MANITOBA -AUSTIN - Hamfest. 
Manitoba Amateur Radio Museum. 204-728-2463 
CA - OAKLAND - Robert Austin Computer Show. 
Convention Center. 1-800-346-0100 
CA ·VENTURA- Computer Show. Ventura 
Fairgrounds. MarketPro. 415-45&0730 
KY - LOUISVILLE - Hamfest, Computer Show, & 
State Convention. Kentucky Fair & Exposition 
Center. 812-294-4905 

CA- SACRAMENTO - Computer Show. Scottish 
Rite Center. MarketPro. 415-45&07 30 
CA- SAN DIEGO - Computer Show. Scottish Rite 
Center. MarketPro. 415-456-6730 
lA - DUBUQUE - Hamfest/Radiofest/ Computer 
Expo. Dubuque Co. Fairgrounds. Loren Heber 319-
556-5755 
IL - JOLIET - Hamfest '96. Inwood Recreation 
Center. Bolingbrook ARS. 708-759-7005 
FL - FORT LAUDERDALE - Computer Show. 
Sheraton Inn. Directions: 954-772-7770. Dealers: 
954-792-6639 
FL - WEST PALM BEACH - Computer Show & Sale. 
Palm Beach Airport Hilton. Narisaam 1-800-436-
6707 
MA - DARTMOUTH - Radio & Electronic 
Fleamarket. Clubhouse. Bill 508-996-2969 
MA- SEEKONK- Computer Show. Johnson & 
Wales Inn. Northern Computer Shows 508-744-8440 
MD · GAITHERSBURG · FARFEST '96. 
Montgomery Co. Agricultural Center. 301-490-3188 
Ml -LANSING · Computer Show. Holiday Inn South 
Convention Center. 313-283-1754 
NY - BINGHAMTON - Computer Show & Sale. 
Kalurah Temple, Endicott. Peter Trapp Shows. 607-
369-2796 
NY- WOODBURY- Ham/Electronic Flea Market. 
LIMARC. Mark 516-796-2366 
OH- FINDLAY- Hamfest & Computerfest. Hancock 
County Fairgrounds. 419-423-3402 
PA- BUTLER- Hamfest & Computer Show. Butler 
Farm Showgrounds, Roe Airport. 412-282-1183 
PA - PHILADELPHIA - Computer Show. Holiday Inn 
Sports Complex. Micro-Mart 609-924-2344 ____ _ 

IL- PEORIA- Superfest 1996, ARRL National 
Convention. Downtown Peoria Civic Center. Peoria 
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c::-t'he Events Calendar is a free service limited to electronic events such as 
U computer shows, hamfests, flea markets, etc If your organization is 

sponsoring an event and would like a free listing, contact us at least 60 days 
prior to the event. Include your flyer; estimated attendance, name of the per­
son to contact, and phone number. 

Complimentary issues are available upon request for distribution to your 
attendees. A street address for UPS is required . 

While we strive for accuracy in our calendar, we can not be responsible 
for errors or cancellations. The information contained in this column is for 
the use of the readers of Nuts & Volts and may not be republished in any 
form without the written permission ofT & L Publications, Inc. 

Area Amateur Radio Club. 309-692-3378 
WI - MADISON - Computer Sale/ Show. Dane Co. 
Expo Center. Blue Star Productions. 61 2-788-1901 

CA- FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
CA - LOS ALTOS HILLS - Electronics Flea Market. 
Foothill College, Parking Lot A. 408-734-4453 
CA - MONTEREY - Computer Show. Conference 
Center. MarketPro. 415-456-6730 
CA- SAN FRANCISCO - Computer Show. Cow 
Palace. Robert Austin. 1-800-346-0100 
CA- SAN JOSE- Computer Show. Santa Clara Co. 
Fairgrounds. MarketPro. 415-456-6730 
CA- SANTEE -ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
CT- PAWCATUCK- Electronic Auction. 
Neighborhood Center. Bill 401-596-5849 
IN - INDIANAPOLIS - AGI Computer Fair. 
Indianapolis Events Center. 317-299-8827 
LA - PRAIRIEVILLE - Ascension ARC Hamfest. 
Shane Dugas 504-673-8396 
MA- TOPSFIELD · Computer Show. Fairgrounds. 
Northern Computer Shows 508-7 44-8440 
Ml - KALAMAZOO - Computer Show. County 
Fairground. 313-283-1754 
NY- BALLSTON SPA- Hamfest '96. Saratoga 
County Fairgrounds. Saratoga County RACES 
Association. Lenny 518-885-4933 
NY · SYRACUSE - Computer Show & Sale. NY 
State Fairgrounds, Horticultural Bldg. Peter Trapp 
Shows. 607-369-2796 
OH - CLEVELAND - Computer Show & Sale. 
Cloverleaf Trading Center. Peter Trapp Shows. 
607-369-2796 

CA- SAN FRANCISCO - Robert Austin Computer 
Show. Cow Palace. 1-800-346-0100 
FL - MELBOURNE - Hamfest. Platinum Coast ARS. 
Allen Hudson 407-773-9658 

CA - LANCASTER - Computer Show. Antelope 
Valley Fairgrounds. MarketPro. 415-456-6730 
CA - MODESTO - Computer Show. Centre Plaza at 
Red Uon. MarketPro. 415-45&0730 
CT - NEWTOWN - Western CT Hamfest. Edmond 
Town Hall. Candlewood ARA. John 203-438-6782 
IL - ORLAND PARK - Oriand Park Computer Show. 
Civic Center. 24-Hour Hotline 708-974-31 23 
KY- LOUISVILLE - Computer Fair South. Executive 
West Hotel. MEKA Enterprises 812-333-9300 
MA- CAMBRIDGE -MIT RS & Harvard Wireless 
Club Hamfest. Nick Alternburnd 617-253-3776 
ME -AUGUSTA- Computer Show. Civic Center. 
Northern Computer Shows 508-744-8440 
Ml -FARMINGTON HILLS - Computer Show. 
Activity Center. 313-283-1754 
Ml- MT. CLEMENS- L:Anse Creuse ARC Hamfest. 
Ralph Irish 810-731-6760 
NE - OMAHA - AK-SAR-BEN ARC Hamfest. Dave 
402-592-4930 
NJ - HAMILTON TWP. - Fallfest '96. Tall Cedars of 
Lebanon picnic grove. DVRA. 609-882-2240 
OH -AKRON- Computer Show & Sale. Tadmor 
Shrine Temple. Peter Trapp Shows. 607-369-2796 
WV - WHEELING • Triple States RAC Hamfest. 
Ralph McDonough 614-546-3930 

OH - TOLEDO - Computer Show. Masonic Great 
Hall . 1-800-893-SHOW 

NJ- PISCATAWAY- Ham & Electronics Auction. 
North Stelton Firehouse. Piscataway ARC. Marty 

WA - SEATTLE - Digital Communications 
Conference. Quality Inn Seattle Airport. ARRL & 
TAPR. 817-383-0000 
WI ·WAUSAU - Computer Sale/ Show. 
Wausau/ Marathon Co. Park. Blue Star Productions. 
612-788-1901 

=::iiimiiiiat==:::::~ 
AR- MOUNTAIN HOME -Twin Lakes ARC 
Hamfest. Phil Waters 501-425-7406 
CA - BAKERSFIELD - Computer Show. Red Uon 
Inn. MarketPro. 415-456-6730 
CA · SEBASTOPOL · Swap meet/ Auction. Holy 
Ghost Hall. Sonoma County Radio Amateurs. 
Rick 707-575-4455 
FL · ST. PETERSBURG - Computer Show. Days 
Inn. Directions: 813-522-3191. Dealers: 954-792-
6639 
MA- FALL RIVER- Computer Show. White's of 
Westport. Northern Computer Shows 508-744-8440 
ME - LINCOLN - Hamfest. Ella Burr School. BARC. 
Sylvia Cockburn 207-732-5185 
Ml - LIVONIA - Computer Show. Uvonia Elks Hall. 
313-283-1754 
NE - LEXINGTON · Consignment Auction. Knights 
of Columbus Hall. Randy 308-987-2312 
NJ · PENNSAUKEN • Computer Show. South 
Jersey Expo Center. KGP Productions 908-297-2526 
NY - HAMBURG - Western NY Section Convention. 
Harold Smith 716-424-7184 
OK- ALTOS- Hamfest. Altus Area ARA. Mart 
Dennis, POB 73, Altus, OK 73521 
OR- PORTLAND - Ham Fair. Pay N Pak Building, 
Delta Park. 503-257-4822 
Rl · FORESIDALE - Ham/Electronic Flea Market & 
Auction. VFW Hall. Rick 401-725-7595 
VT - RANDOLPH CENTER - Central VT ARC 
Hamfest. Tom Girardi 802-244-7836 

AK - ANCHORAGE · Hamfest. Kincaid Park 
Outdoor Center. ARRL. Robert Wilson 907-271-5304 
CA- VALLEJO - Computer Show. Solano Co. 
Fairgrounds. MarketPro. 415-456-6730 
IL- GRAYSLAKE - Radio Expo '96. Lake County 
Fairgrounds. Chicago FM Club. 708-457-0966 
VA- VIRGINIA BEACH - Hamfest. Virginia Beach 
Pavilion. 804-HAM-FEST 

FL- NEW PORT RICHEY- Hamfest/Computer 
Show. Recreation Center. Ron 813-376-6575 
FL · ST. PETERSBURG - Computer Show. Best 
Western Mirage. Directions: 813-525-1181. Dealers: 
954-792-6639 
Ml -ADRIAN- Adrian ARC Hamfest. Brian Sarkisian 
517-265-1537 
Ml - DEARBORN - Computer Show. Civic Center. 
313-283-1754 
Ml - FLINT - Computer Show. Holiday Inn, Gateway 
Centre. Five Star Productions. 810-230-0988 
MO - COTTLEVILLE - Swapfest. St. Charles Co. 
Community College. St. Peters ARC. 314-723-4200 
NH - PORTSMOUTH - Computer Show. Frank 
Jones Center. Northern Computer Shows 
508-7 44-8440 
NJ - MT. HOLLY- Hamfest/ Computer Show. Mt. 
Holly Armory. South Jersey Radio Association. 
609-596-77 49 
OH - CLEVELAND - Hamfest Assn. of Cleveland 
Hamfest. 1-800-CLE-FEST 
WI -MADISON - Hamfest. Dane Co. ARES. Bob 
Aspinwall 608-222-3444 

II listing information $h<;>ukl be sent to: 
Nuts & Volts Magazine 

Events Calendar 
430 Princefand Court 

Corona, CA 91719 
Phone 909-371.-8497 

Fax 909-371-3052 
E-mail events@nutsvolts.com 

KS -WICHITA- Hamfest. Wichita ARC State 
Convention. Sonjia Cowart-Ciover 316-284-0262 

FL- MELBOURNE- Computer/Electronics Show. 
Civic Auditorium. Bill Arflin 407-777-9692 
WA- WALLA WALLA- Hamfest. SE. WA Section 
Convention. Walla Walla Valley ARC. 509-525-2529 

AL - ANNISTON - Hamfest. City Meeting Center. 
AAERC. Harold 205-435-4833 
CA - CONCORD - Computer Show. Centre Concord. 
MarketPro. 415-456-6730 
CA- SAN DIEGO · Computer Show. Scottish Rite 
Center. MarketPro. 415-456-6730 
CA- YUBA CITY- Computer Show. Yuba-Sutter 
Fair. MarketPro. 415-456-6730 
GA- GAINESVILLE - Hamfest. Lanierland ARC. 
Jerry Adams 770-967-2445 
IN- TERRE HAUTE - Computer Fair. Vigo Co. 
Fairgrounds. 812-442-0110 
LA · ALEXANDRIA - Hamfest. Central LA ARC. Jon 
Kissick 318-487-0971 
Ml -HUDSONVILLE - Hamfest. Grand Rapids ARA. 
Dave Devos 616-698-7022 
M.l - GRAND RAPIDS - Super Swap '96. Unity 
Christian High School. Dave DeVos 616-698-7022 
Ml- TAYLOR- Computer Show. Democratic Club 
Hall. 313-283-1754 
JiliN • CHISHOLM - Hamfest. Midrange ARC. Dan 
Weinberger 218-492-4501 
NY- HORSEHEADS - Elmira International 
Hamfest/Computerfest. Chemung County 
Fairgrounds. Elmira ARA. Dave 607-589-7495 
TN - COOKEVILLE - Hamfest. Cookeville Rptr. 
Assn. & TN Tech ARS. Rich King 615-526-7171 

AL • MOBILE - Hamfest. Mobile ARC. Bill Cleveland 
334-661 -3892 
KY- LOUISVILLE - Computer Fair. Kentucky Fair & 
Expo Center. 513-263-3378 
NC • CHARLOTTE · Computer Show. Metrolina 
Expo Center. ComputerShow 770-907-6225 
NJ -MORRISTOWN - Computer Show. National 
Guard Armory. KGP Productions 908-297-2526 

CA- ANTIOCH - Computer Show. Contra Costa 
Fairgrounds. MarketPro. 415-456-6730 
CA · CONCORD - Computer Show. Centre Concord. 
MarketPro. 415-456-6730 
CA- OXNARD - Computer Show. Community 
Center. MarketPro. 415-45&0730 
CA · SANTA ANA - Swapmeet. ACP Parking Lot. 
Mary Russo 714-558-8813 
IL- GLEN ELLYN- Computer Show & Sale. College 
of DuPage. 708-940-7547 
MA- FRAMINGHAM - Fleamarket & Exams. 
Framingham High School. FARA. 508-435-0564 
Ml - MADISON HEIGHTS - Computer Show. UF & 
CW Hall. 313-283-1754 
Ml -MIDLAND -Computer Show. Holiday Inn. Five 
Star Productions. 810-230-0988 
NH - NASHUA - Computer Show. Sheraton Tara 
Hotel. Northern Computer Shows 508-744-8440 
NY -YONKERS · Electronic Flea Market. Uncoln 
High School. Metro 70cm Network. 914-969-1053 
OH - ASHLAND - ARRL Hamfest. Ashland Area 
ARC. David Fike 419-289-1082 

Continued on page 103 



I MISC. ELECTRONICS FOR SALE cont 

TOP DOLLAR for gold plated scrap chips, 
tabs, components, etc. Ron, 817-838-0938. 

BBS & ONLINE SERVICES 

INTERNET WEB PAGE CREATORS. 
Virtual by Design provides complete Internet 
presence including: full Web page creation 
with custom graphics and logo design. We 
have in-house graphic designers and HTML 
programmers to ensure your Web site is suc­
cessfully built to your needs. http://www.vbd. 
com E-Mail : sales@vbd .com 1-800-211-
0017. 

EDUCATION 

INCREASE YOUR KNOWLEDGE, BOOST 
YOUR PROFITS. Add COMMERCIAL and 
RESIDENTIAL MICROWAVE OVEN 
REPAIR to your services. Plus, bonus: VCR 
know-how! Powerful new video and textbook 
package. Satisfaction guaranteed. See it: 
http://www. yup.com/microtech can 1-800-
700-UFIX (8349). 

ESP, BIOELECTRICITY, microwave hearing 
introduction comprehensive booklist $1 . 
Research Associates, PO Box 3583, Boynton 
Beach, FL 33424-3583. 

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. 

LEARN PC ASSEMBLY LANGUAGE. Disk 
$5, book $15, assembler $5. ZIPFAST, Box 
12238, Lexington, KY 40581-2238. 

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

KNOWLEDGE CARDS. Facts and formulae 
from math, English, science, and electronics. 
Fun and educational. For elementary school 
thru college. Box 12238, Lexington, KY 
40581-2238. 

BUSINESS OPPORTUNITIES 

MAKE $10 to $20 hour repairing computer 
monitors immediately. Monitor Man starts 1 
day training series. Part 1 $69.95. Monitor 
King, 25453 Wiseman, Roseville, Ml 48066. 
810-779-6246. 

HOLDER OF US Patent #4,797,671 (Motor 
Vehicle Locator System) wishes to license or 
sell technology. System is of relatively simple 
design and is NOT GPS-based. Call 518-
356-1879 for details. 

RECOVER PURE gold from old electronic 
junk and broken scrap jewelry. Free informa­
tion! Just dial 403-425-6049 from your fax 
machine to my fax-on-demand and retrieve 
document #27. 

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

HOME AUTOMATION DEALERS WANTED. 
Free information. can 1-800-838-4051 or fax 
name, address, and telephone to 402-729-
3863. 

IBM MONITOR REPAIR. $75,000 possible. 
Homebased business or shop. Technical 
know-how provided. 104 models. No invest­
ment. Details: USA $3 cash. Canada $10 US 
funds. Randall Associates, PO Box 2168, 
Van Nuys, CA 91404. No messages, FAX 
ONLY 818-990-5916 Kent. 

DID YOU know Chaffin Electronics offers: 
Programming service, circuit board manufac­
turing, thousands of obsolete and hard to find 
ICs, same day shipping, computerized parts 
search? Call for more information. Phone: 
614-574-4456 or 6906, FAX: 614-574-2124. 

THE CASE AGAINST PATENTS. 
Thoroughly tested and proven alternatives 
that work in the real world, $28.50. SYNER­
GETICS PRESS, Box 809-N, Thatcher, AZ 
85552. 520-428-4073. Visa/MC. 

RECEIVE STOCK prices, news, and trucking 
info, in full screen text, on TV without monthly 
fees. Send $8 and SASE to: Electrotec, 2626 
W. Parrish Ave. #261, Owensboro , KY 
42301-3313. 

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

FREE 1996 600,000 items wholesale directo­
ry. TNT, Box 2614NV, Big River, CA 92242. 
(LSASE). 

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. VISAIMC. 

"600 HOW TO" reports CD $59. 
MCNisa/MO. Fabtronics Wholesale, 5714 
Wautoma, Hilton, NY 14468. 716-392-1231. 
E-Mail: HOWTOUSA@RPA.NET 

REPAIRS/SERVICES 
PICS, GALS READ if you've lost your mas­
ters. Programming service available. Call for 
info. Network Sales, 616-683-0500. 

Sollcl State 

~==-~~~Tesla Coil 

Extended 
Play 
Telephone Taping Sntem 
• Tapes Phone Corwelsaliol\ • tltends 

X4 • Check Local Laws before 

Write In 191 on Reader Service Card. 

PRINTED CIRCUIT BOARD DESIGN. 
Surface mount and thru hole technology. For 
quotes, please fax or E-Mail your require­
ments. ZoTech, Inc., 407-255-1915, Fax 
407-67~7883, zotech@iu.net 

NEED A circuit board designed? We'll. take 
your schematic and design a single or double 
sided board to your specifications. You'll get 
industry standard Gerber files that you can 
send to board manufacturers. Call Motes 
Engineering Services, Inc. at 501-524-8148. 

CBTV REPAIR. We specialize in all convert­
ers. Give us a call: 405-634-1580. 

PCB SERVICE single, double, flex, and mul­
tilayer to 10 layers. CAD circuit and layout 
design assistance. Fast prototype and pro­

. duction quantities. Mil quality. Quotes within 
24 hrs. RTR 410-357-4675 8:30-4:00 EST. 



Statlite Electronics 
BUY5 
GET1 
FREEl 

FULLY ILLUSTRATED INSTRUCTIONS. BUY5 
GET1 
FREE! 

FULL TECH. SUPPORT. 

Item id. 
Star VI Quick Kits ________ _ 
Star VI Loader. __________ _ 
One Wire Muhi Mode Kits ______ _ 
Star 7 2/R 5N 3 Wire-
Muhi Mode Kits _________ _ 
Star 7 FSK Transmitter "Standard" ___ _ 
Star 7 FSK Transmitter "RE-SPA WN" 

/term id 
AIS-50Qu~kKits. ________ _ 
AIS- 70 Quick Kits. ________ _ 
AIS- 80 Quick Kits. ________ _ 
AIS- 90 Quick Kits. ________ _ 

AIS-86QuickKits~--------

/term id 

oc 1-oc 10 
19.95- 14.95 
24.95- 19.95 
34.95- 29.95 

33.95- 28.95 
99.95- 89.95 
129.95-109.95 

Pc 1-Pc 10 
34.95- 29.95 
34.95-29.95 
34.95-29.95 
34.95- 29.95 
34.95-29.95 

Pc 1- Pc·1o 
PIO BA 51 - 67 __________ 29.95-24-95 
PIO BA 51 - 67 Never Needs resetting! NO E4_ 34.95-29.95 
PIO BA Writer. __________ 38.95- 33.95 
PIO FSK Transmitter "Standard" 99.95- 89.95 
P/0 FSK Transmitter "Custom" 119.95- 115.95 

/term id Pc 1- 10 /term id Pc 1- 10 

Z-Ft 
Z- Tac3 

12.95-9.95 
16.96- 13.95 

TC- 03. __ 1Z95- 12.95 
TC- 07 17.95- 12.95 

SALE (Sept.} 
100Z-F1 
2.50ea. 

You Wire. 

Orders 
718-843-7671 

Fax 
718-843-7627 

Write In 120 on Reader Service Card. 

................. NCJTE .............. ... 
It is not our intent 

to defraud any payed 
TV operation and wiH 
not assist any one 

in doing so. 

The 18"-DISH DIGITAL SATELLITE lV REVOLUTION! 
DireclV, PrimeStar, EchoStar and others 

MINIATURE 
SATELLITE 
DISHES 

LEARN the FACTS 
• How Ku-band DBS satellite TV works 
• The players and their future plans 
• What encryption methods are used 

rl>t> :ll~w IJin'l~ l~"";.;(ff~ • Relation to large-dish C-band systems 
• Installing and hooking up 

TOOR~~~~J~c:$45/h to 
1905 Mariposa, BoQI!i_er, CQ 10302 

· CREDIT CARD onieraacc;Qp~-- __ 
Telephone: 303-44~51 FAX:~~ 

CALL 800-483-2423 
128 pages, 6" X 9" 

Request our FREE CATALOG of books, videos and 
software on Satellite Television, MMDS ~ SMAlV 

Write In 79 on Reader Service Card. 

ENGINEERING CONSUL TIN G. Product 
development from conceptual to manufactur­
ing stages. Digital, analog, and RF expertise. 
Microcontroller designs for HC05XX, 
HC11 XX, PIC 16C5X. Software design for 
IBM PC. ASIC design using XILINX. In-house 
schematic capture and PWB. Steve Hicks, 
OiaSystems Electronics, 7508 E. Granada 
Rd., Scottsdale, AZ 85257. 602-970-3162. 
steveh@ terrestrial.com 

PRINTED CIRCUIT boards from your art· 
work. Prototypes and small quantities 1 to 
100. Quick turn reasonable rates . Atlas 
Circuits, PO Box 892, Lincolnton, NC 28093. 
Phone or Fax 704-735·3943. 

STOP LOSING sales because you don't take 
credit cards. Liberal acceptance policy and 
no application fee for retail business. All 
major cards including American Express, 
Discover, and check guarantee at no extra 
charge. Lowest processing fees available. 1· 
800-357-3168. 

TIRED OF IRONING? SS PCB service. No 
$set-up! Free scanning available. Get out 
those back issues! FIRST PROTO, 4201 
University Drive #102, Durham, NC 27707. 
919-403-8243. 

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. 

TECHNICAL TIPS. THOUSANDS & THOU· 
SANDS of VALUABLE REPAIRS for TVs, 
VCRs, projection TVs, CAMCORDERs, CD 
players, audio & other electronics organized 
in an EASY to use computer program: The 
TECHNICAL TIP REPAIR Program. PRO· 
FESSIONAL BOARD LEVEL & COMPO­
NENT LEVEL REPAIRS. ADD your own tips. 
PRINT tips. BACK-UP & save your own tips. 
Have your own tips? Ask about our TIP 
EXCHANGE policy with FREE updates. 
Works on IBM compatible computers with a 
hard drive. (Also works on some Apple 
Macintosh computers.) Only $150 & FREE 
SHIPPING. NEW VERSION works in DOS, 
WINDOWS 3.1 & WINDOWS 95. Try the 
DEMO. Send $10 to HIGHER INTELLI· 
GENCE SOFTWARE, 60 FARMINGTON 
LANE, MELVILLE, NY 11747. AND when 
you buy the regular version of the TIP 
PROGRAM, we give you back your $10 by 
taking $10 off the purchase price of the 
TIP program. CALL 1-800-215-5081/516-
643-7740. 

PC BOARD AND HARNESS ASSEMBLY 
FABRICATION. High quality work, over 20 
years of experience. Solder thru hole and 
surface mount technology under a micro­
scope. Solder, rework, and modifications to 
military specifications. Call ESG 714·539-
0767 Voice or FAX. 

VCS-20 
Surveillance 
Camera 
Switcher& 

Accept Credit Cards 
and Increase Your Sales! 

PRODUCT DESIGN: Engineering , circuit 
design or printed circuit design from your 
schematic. Prototypes built and tested. Low 
volume assembly and manufacturing. 
Reasonable rates. Electronic Control 
Concepts, 1·800-847-9729 voice, 914-247-
9028 fax or E-Mail us at eccxray@mhv.net 

HAVING TROUBLE with a lost master file for 
a PAL, GAL, FPGA, or microprocessors? We 
can help. We will extract out the exact code 
on most of this type of chip . We work with 
almost any manufacture and type of device. 
We will work with device types that most 
other companies cannot. We can provide fast 
turn around. Design/layout schematics, and 
generate printed circuit board gerber files for 
your project. We can also provide additional 
resources for populating your circuit boards. 
For more information, please call 703·764· 
5361 and leave a message. We will get back 
to you as soon as possible. Or write to: ACD, 
Inc., 5765-F Burke Centre Parkway, Suite 
317, Burke, VA 22015 and enclose a legal 
size SASE. We will work with copywritten 
secured devices only when the copyright 
holder is the customer. ACD also works with 
secured devices that have not been copywrit· 
ten. 

Sequencer. 

8 sources to one output. Adjustable cycle (Dwell) time from 2 to 75 
seconds per position. Number of active sources may be set from 1 to 8 
using front panel selector. Large LEO display indicates camera position 
currently displayed. RUN/HOLD control allows user to stop indefinitely 
on any input. Lamp test button for checking display segments. 
Operates from 9VOC AC adapter. Optional Audio Switch add on 
available. $195.00 

To place an order or request detailed catalog of this and other products 
services call our TOLL FREE number. MasterCardNISA accepted. 

COMMUNICATIONS 
SYSTEMS 
LABORATORIES 
1-800-529-9483 

Multi-Media Contr:ol Systems For Home And Industry. 
Custom Design And Manufacturing. 

Call us for solutions to your requirements. 

1 00 September 1996 Write In 81 on Reader Service Card. 

MasterCard, Visa, American Express•, Discover• 

All Types of Businesses Considered 

Why limit yourself to only customers with 
cash in their pocket or checking account? 
Accept credit cards and you open the door 

to the rest of the buying public! 

Axin Financial Services, Inc. 
will waive your sign-up fee ! 

(Limited time offer) 
No sign-up fees if you act now! 

Call or Fax for Free Info: 
Jim Krause, Axin Financial Services, Inc. 

Voice & Fax (31 0) 694-0565 

Axin Financial Services, Inc, A Registered ISOIMSP 
of AmericanMidwest Bank & Trust, Rosemont, IL 

Check Guarantee, ATM I Debit Card also available ! 
*American Express & Discover subject separate approval 

Write In 159 on Reader Service Card. 

PINBALL MACHINES! New Catalog! Books, 
Magazines, Manuals, Diagrams, Supplies, 
Parts. Send $2 for catalog Now to: Marco 
Specialties, Inc., 5290-N Platt Springs Rd., 
Lexington, SC 29073-9252. 803-957-5500. 
FAX 803-957-6974. E-Mail: tilt@ix.netcom. 
com 

(E)EPROM PROGRAMMING done quickly 
and economically. One day tum around typi­

·cal. Simple copy $3 per device. Also proto­
typing, design, and consulting services avail­
able . Call or send SASE to: Luzer 
Electronics, 4023 North Bayberry, Wichita, 
KS 67226. 316·687·4759, FAX 316-687-
3103. 



ELECTRONICS 
••••••••••••••••••••••• Q&A • • • • • • • • • • • • • • With T J Byers 

In this column, I answer questions about all aspects of electronics, includ­
ing 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 {eel free to participate as always with your questions and answers. 
You can reach me on America Online at TJBYERS, on the Internet at 
TJBERS@aol.com or by snail mail at Nuts & Volts Magazine, 430 
Princeland Ct., Corona, CA 91 719. 

••••••••••••••••••••••••••••••••••••••••••• 
Relay Contact Resistance 

Q. Concerning electromechanical relay contacts, I would like information 
about the so-called "dry contact" effect. I hear it occurs when a set of contacts 
switches less than a minimum current that causes contact surface deteriora­
tion that leads to increased contact resistance. Do all relay contacts exhibit 
this phenomenon? 

Joseph F. Richmond 
Joppa, MD 

A. I think what you're asking about is the lack of arcing that often cleans 
relay contacts. When a switch or relay breaks contact, there's a residue arc 
"connection" that most engineers try to squelch using snubber circuits. DC 
voltages are the hardest to squelch, and can actually do damage to the con­
tacts by burning them out. AC voltages, by their very nature, automatically 
extinguish the arc because the voltage has to pass through zero on its way 
from positive to negative. When the switching current is very low, you don 't 
get arcing, which can cause the relay contacts to oxidize ("rust") that, over 
time, increases the contact resistance. For these applications, they make a 
wetted relay. A wetted relay uses mercury on its contacts. Because mercury is 
a liquid, a new surface is formed each time the contacts break, which pre­
vents oxidation and provides lowers contact resistance. 

IEEE Printer Cables 

Q. A lot of the new printers sold today tell you, for best results, to use a IEEE 
printer cable. While shopping at a national computer store chain, I found a wide 
variety of printer cables, ranging in price from $6.00 for a standard parallel cable 
to $18.00 for a bidirectional cable to over $30.00 for an IEEE cable. All these 
cables have a DB25 male connector on one end and a 36-pin Centronics con­
nector on the other. Can you tell me what the difference is besides the price? 

Charles E. Heisler K3VDB 
Red Lion, PA 

A. It used to be so simple, didn't it? The $6.00 cable is the type you'd use 
with an old dot-matrix printer. In the last few months, printer vendors have 
started shipping printers that talk back to the PC, telling it things like it's out 
of paper or ink. For these, you need a bidirectional cable. The IEEE 1284 
cable is double-shielded to prevent EMI (electromagnetic interference), and 
allows you to send data to your printer at 2 MBs. 

1284 
Type A 

1284 
Type B 

1284 
TypeC 

If that's not confusing enough, the IEEE 1284 standard also specifies a mini, 
36-pin "Centronics" connector (above) that forces you to look at the back of 
the printer before you buy a printer cable. Will an IEEE cable make your com­
puter run faster? Not likely unless you've bought a Pentium system with a 

color laser printer in the last month. 

Dot-Laser Printer Problem 

Q. I bought a Panasonic KXP-1624 dot-matrix printer in need of repair. At first 
it was totally dead, but I was able to coax it back to life. Unfortunately, it's 
totally confused. The self-test works okay, but documents print in gibberish. I 
have new printer drivers that Panasonic sent to me, and have installed them 
several times over with the same results. Any suggestions? 

George R. Adam 
Rio Vista, CA 

A. The last time I repaired a printer (a year ago), it cost me $80.00, and that 
was for a dot-matrix printer that needed a new "motherboard" which I had to 
install myself. If I had to do it again, I wouldn't. Why? Because you can buy an 
ink jet printer for about $200.00 - and they're a lot faster! Perhaps, with my 
editor's blessing, we can have a future article that takes a hard look at who's 
who in the ink jet printer market. 

Fluorescent Ballast 

Q. I'm interested in converting all of my fluorescent light fixtures from the 
bulky, noisy, short-lived, and generally poor quality ballast transformer type, to 
the quiet, cheap, and long-lived capacitor ballast type. I need to know several 
things before I embark on this journey. Is the principal of capacitance reac­
tance for florescent tubes the same as inductance reactance, or are there 
other factors that come into play when using capacitors? Is there anything out 
of the ordinary when choosing a capacitor for this type of work other than the 
AC rating and duty cycle? 

Chris 
Bieber, CA 

A. Let's start at the beginning. Capacitors are a lot different than inductors in 
that one has leading current and the other has lagging current, and the two 
have to be in sync to equalize the power factor. Since a fluorescent tube is 
basically a capacitive device, you need an inductor to balance the equation. 
Fluorescent lamps also require a high-voltage kick to get them started - a 
kick that the ballast provides. The ballast provides power for the filaments, 
too. In other words, a capacitor ballast won't work. What you're probably 
thinking of as a "capacitor" ballast are actually electronic ballast, which are 
found in newer fixtures. They're essentially a switching power supply in a 
metal case. BTW, the reason ballast transformers are "short-lived" is not the 
fault of the transformer, but the fault of a bad lamp. When you see a fluores­
cent tube flickering, replace it now. What happens is that as the tube dies it 
draws a lot of current, which overheats the ballast. 

Laser Printer Woes 

Q. I have a Panasonic KXP-4420 laser printer that was working fine. Now all of 
the sudden, it doesn't work. When I turn it on, it goes through the warm-up 
process then gives the error message "Call service- E31." I'm curious if I 
REALLY need to call for service. Is this something I can correct? 

Jeff Aust 
via Internet 

A. Unfortunately, no. This warning means the fuser assembly heater isn't 
working. That's the part that makes the laser printer a laser printer. It could be 
the heater itself ($200.00) or a problem with a sensor on the controller board 
($150.00)- plus labor. What I would do is replace your defunct laser printer 
with a color ink jet printer, like Cannon's BJC4000 ($249.00). 

Door Ajar Indicator 

Q. I used to have a Sears brand garage door opener that had a provision for 
sending a low voltage to an open door indicator. Instead of using the large, 
ugly, Sears indicators, I ran low-voltage wiring to a retro-junction box and, with 
a resistor to drop the 24 volts, used a flashing LED. I recently replaced the 
Sears opener with a new Genie brand garage door opener, but it lacks this fea­
ture. I would like to use the garage door indicators I have installed in the 
house without rewiring them. Is there a way, other than using X-1 0 devices, of 
utilizing a low-voltage open door indicator with the Genie door opener that 
would allow me to use my existing low-voltage indicators? 

Dean Olson 
Omaha, NE 

A. What I'd do is use a magnetic switch like the kind used in home security 
Continued on page 118 
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0Nuts & Volts Magazine has its mailing list 
available for rent to qualified electronic firms. 

0The list is comprised of approximately 200,000 
electronic enthusiasts in the computer, ham 
radio, and related fields. 

0Complete or partial rentals are available. 

FOR ORDERING OR MORE INFORMATION, PLEASE CONTACT: 
Response Media Products, Inc. 

2323 Perimeter Park Drive, Suite 200 
Atlanta, Georgia 30341-1335 

(770) 451-~478 • (770) 451-4929 FAX 
E-Mail rmp@ internetmci.com 
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2176 E. Colorado Blvd., Pasadena, CA 91107 

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

0 Master Charge 0 Visa 0 American Express 0 Discover 

±15 VDC BECKMAN POWER SUPPLY 3600 RPM DC MOTOR WITH ENCODER 
ELECTRO­
CRAFT 
#M1140 or 
equiv. 30 vans 
nom. input 
voltage. 
Permanent 
magnet, 
reversible 
servo motor. 

Write In 80 on Reader Service Card. 

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

Has Hewlett Packard optical encoder. Ball bearings. No 
load speed at 30 VDC input is 4600 rpm. No load cur­
rent 0.75 amp at 60 oz-in load rpm is 3600, current is 
approx. 6.6 amps. Torque constant is 9.1 oz-in per amp. 
Rotor inertia 0.0007 oz-in-secz. Terminal resistance 
0.89 ohm. Optical encoder has 1 024 counts per revolu­
tion, two channel quadrature output. Outputs are TIL 
compatible. Dual shafts: front shaft is 3/8" dia x 3/4" 
long. Rear shaft is 1/4" dia. x 7/16" long. Dimensions: 
4" dia. x 5-1/2" long (excluding shafts.) 

Continued from page 98 

OCTOBER 1 996 

~,=Qf;!QBE.JH." 

OH - FINDLAY- Computer Show. Hancock 
Recreation Center. 1-800-893-SHOW 

CANADA- ONTARIO -OTTAWA- QCWA 
International Convention. Keith Bedal 613-828-1870 
NH - ROCHESTER - Hamfest. Hosstraders. Joe 
Demaso 207-469-3492 

IL - QUAD CITY - Computer Sale/Show. QCCA 
Expo Center. Blue Star Productions. 612-788-1901 

~, ~j(l:'~t'~~'*~&CfOs§i,_j~;::;~ ~~~l 
CA- SAN FRANCISCO -Computer Show. Cow 
Palace. Robert Austin. 1-800-346-0100 
CA • SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
FL • MIAMI -Tailgate Swap Meet. University of 
Miami Parking Lot #2. The Flamingo Net. Bill, 73 
Palm Ave., Miami Beach, FL 33139 
IN- PERU - Hamfest. Miami Co. & Cass Co. ARCs. 
Gary Donaldson 219-382-2203 
MO- WARRENSBURG - Hamfest. Warrensburg 
Area ARC. Denise Haye 816-429-5909 
NH - MANCHESTER - Computer Show. NH State 
Armory. Northern Computer Shows 508-744-8440 
SC • ROCK HILL- Hamfest. York County ARS. 
George Trunk 803-327-4344 
TX - BELTON - Ham Expo. Bell Co. Expo Center. 
Temple ARC. Mike LeFan 817-773-3590 

~ ~ ocrosat ~%'%'"' 
CA • SACRAMENTO - Computer Show. Cal Expo. 
MarketPro. 415-456-6730 
CA - SAN FRANCISCO - Robert Austin Computer 
Show. Cow Palace. 1-800-346-0100 
GA- NORCROSS - Computer Show. North Atlanta 
Trade Center. ComputerShow 770-907-6225 
MA- BOXBORO - ARRL Convention. Boxborough 
Woods Hotel & Conference Center. 617-334-5770 
MS- BILOXI- ARRL Hamfest. B.J. Byrd 601-832-
3249 

r ':;;':''":z " •JtQq0~~6 * ·•=Kk'" J 
CA- LIVERMORE - Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 
IN - BEDFORD - Hamfest. Lawrence Co. 4-H 
Fairgrounds. Dewey Sowders 812-279-5546 
IN - HUNTINGTON - Hamfest. Huntington County 
ARS. Ray Tackett 219-786-0057 
MA ·TAUNTON - Computer Show. Holiday Inn. 
Northern Computer Shows 508-7 44-8440 
NY • WOODBURY - Hamfest. Long Island Mobile 
ARC. Mark Nadel 516-796-2366 
OH - SPRINGFIELD • Hamfest. Clark Co. Fair­
grounds. Independent Radio Assn. 513-568-4070 
PA -WARRINGTON - ARRL Hamfest. Mt. Airy VHF 
Radio Club. Paul Drexler 609-538-1687 

Ak:iA~±r ~ctaiR tt:i~~ti:- ·~· ,~, 

AZ - MESA - ARRL Convention. Sheraton Mesa 
Hotel & Conference Center. Scottsdale ARC~ 602-
837-6492 
CA - BAKERSFIELD - Hamfest. Bakersfield ARA. 
Ed Harlander 805-589-4163 
MN - ST. PAUL- Computer Sale/Show. State 
Fairgrounds. Blue Star Productions. 612-788-1901 
l'X ·HOUSTON - South Texas Section Convention. 
Darrell Glueck 713-544-482g 

~ ~BER _g'!;:~ ~w- ~ 
CA- FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
CO- GOLDEN- Computer Show/Swap Meet. 
Jefferson Co. Fairgrounds. Greg 303-444-2664 
FL ·TAMPA- ARRL Hamfest. Egypt Temple ARA. 
Joseph Fara 813-933-2322 
ID - NAMPA - Hamfest & Computer Fair. Nampa 
Civic Center. Jay Dyer 208-467-3245 
IN - INDIANAPOLIS - AGI Computer Fair. 
Indianapolis Events,Center. 317-299-8827 
GA- AUGUSTA· Hamfest & Computer Show. 
Evans Middle School. ARC of Augusta. 706-860-
3828 
Ml • ALPENA- Hamfest. Thunder Bay ARC. Tom 
Twite 517-354-2469 
NJ - TEANECK - Hamfest. Bergen ARA. Bruce 
Lemken 201-967-7041 
WA - BREMERTON - Hamfest. North Kitsap ARC. 
Robert Tomas 360-638-1659 

_::· Q6-Qiiil!H~Ii! 
CA- OXNARD - Computer Show. Community 
Center. MarketPro. 415-456-6730 
CA- VALLEJO - Computer Show. Solano Co. 
Fairgro11nds. MarketPro. 415-456-6730 
KY - LEXINGTON - Computer Fair. Heritage Hall. 
Trade Show Productions, Inc. 513-263-3378 

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 0" or Jess. A 
light ray is returned to its 
source irrespective of 
reception angle up to 
approx. 30•. In addition, 
this prism has the apex of the 
reflecting surfaces flattened and polished. An infrared 
finer is bonded to this flat surface. With this modification 
the prism can be used as a retro-reflecting objective 
lens. These units are ideal for use as IR receiving or 
transceiving elements. Two could be used with co-axial­
ly mounted emitter/receiver pairs to form an infrared 
transceiver, etc. Also can be used for any retro-reflec­
tion, range finding applications or experiments. Front 
surface has anti-reflection coating. New, in perfect con­
dition. Dimensions: 2.610' max. O.D. Finer is 18mm 
dia. x 2mm thick. Overall depth of prism and fi~er is 
1.412". NOTE: We have production quantities of these 
units available. 

Stock #OL9600 $69.50 

Stock #DCME9601 $45.00 

HEWLETT PACKARD TEST EQUIPMENT 

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

Linear or 10 dB Div. Log ........... $400.00 
#8555A. Spectrum Analyzer RF Plug-in .. . $500.00 
#432B. Power Meter .................. $150.00 

#204C. Oscillator ......... . ...•..... $125.00 
#333A. Distortion Analyzer . ..... .. . . .. $695.00 
#3330B. Automatic Synthesizer ..... . ... $650.00 
#8614B. Signal Generator. 0.8-2.4. GC .... $695.00 
#216A. Pulse Generator ............... $295.00 
#8445B. Automatic Preselector ......... $495.00 

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

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

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

TOLL FREE: 1 ·B00-325-9465 

Write In 119 on Reader Service Card. 

0~/TV 
SI•ECIAX.IST 

Buying from the Best 

All makes and models • Converters and Descramblers 
Stealth 1000-P Digital Descrambler 

Professional Technical Support 
I.E.C. CABX,E EQUIPJWENT W:HOX,ESA.X,E 

Call for prices • All items ship UPS C.O.D. 
Subject to availability. Anyone implying theft of cable services will be denied assistance. 
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PROGRA1VI 
1 MOTOROLLA, EE3 I 9611 

EE2 I 951C I 
9449 /BRICKS: 
Flips,ELITES, ULTRA 
CLASSICS,UL TRA 
CLASSICS 2, CARPHONES 

ANALOG&DIGIT AL. 
2 AUDIOBOX: Audiobox 500 & 

700 &800.850 
3 G.E./ERICSONS: OLD I NEW 

G.E. 700 ,550,500& G.E. Flips 
4 MITSUBISHIIDIMA TEL 

3500 & 4000. 
5 NEC P200/P300/P400/P600 

Pll0/Pl20/Pl80/P700 
ALL HANDHELDS ! 

6 SONY:333 
7 PANASONIC 3531,355 1,3552 

CO:MP.LETE SET 
OF l.VIOTOR.O.LA. 

CABLES (FLIP, BRICKS 
ULTRA-CLASSICS, $225,00 

AAA CELLULAR( 954) 923 3518 
12864 BISCAYNE BLUD 264 NORTH MIAMI FL-33181 
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Tl'l • MEMPHIS • MemFest Shelby Farms Show 
Place Arena. Mary Moore 901-758-0061 

cr · DORHAJIIl • Hamfest. Computer Show & State 
Convention. Fairgrounds. Kit 860-a73-2978, Bill 
Wawrzeniak 203-269-8252 
D.. • OAK BROOK TERRACE • Hamfest. Oak Brook 
Terrace. Chicago ARC. George 312-545-3622 
MD • COLOMBIA • Hamfest. Howard County 
Fairgrounds. Columbia ARA. 410.964-4378 
MJ. FUI'tT • Computer Show. Holiday Inn, Gateway 
Centre. Five Star Productions. 810.23().{)968 
Ml· JIIIASON • Ham Fair. Ingham Co. Fairgrounds. 
LCDRA & CMARC. Jeff Oberg 517-393-4713 
rtJ • UNCROFT • Shore Area Hamfest & State 
Convention. AI Allen 908-495-3246 
l'fY • QQEErtS • Hall of Science ARC Hamfest. NY 
Hall of Science parking lot. Arnie 718-343-0172 
OH • UMA. Hamfest. Northwest Ohio ARC. 419-
647-6321 

OH • TOLEDO • Computer Show. Masonic Great 
Hall. 1-80()..893-SHOW 

Fl. • STARKE • Hamfest. Bradford Area ARC. Lev 
Frands 352-473-3511 

CA. CONCORD· PACIFICON '96. Mt. Diablo ARC. 
Richard Schulze 510.932-6125 
GA. ATLANI'A. Grove Communications Expo. 
larry Van Hom 704837-9200 

CA • BAKERSFIELD • Computer Show. Red Uon 
Inn. MarketPro. 415-456-6730 
CA • OAKLAI'ID • Robert Austin Computer Show. 
Convention Center. 1-800-346-0100 
CA • SAI'tTEE • ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561.()()52 
PA • SEI'tECA • Hamfest. Ft. Venango Mike & Key 
Club. Mary Housholder 814-437-2036 
Tl'l • GRAY • ARRL Hamfest. Bristol, Kingsport, & 
Johnson City ARCs. Wendell Messimer 423-928-4407 

AL • HQI'tTSVILLE • ComputerShow. Von Braun 
Civic Center. 707-907-6225 
Fl. • WEST PALM BEACH • Hamfest. South Florida 
Fairg Expo Center. Vi Kiekenapp 407-585-9074 
MA • MARLBOROUGH • Computer Show. Royal 
Plaza Trade Center. KGP Productions. 908-297-2526 
TX • EL PASO • International Hamfiesta. Ron Love 
915-595-3371 
TX. HOUSTON • Gulf Coast Ham Convention. 
1-800-231-3057 

CA • LAI'ICASTER • Computer Show. Antelope 
Valley Fairgrou~ds. MarketPro. 415-456-6730 
CA • STOCKTON • Computer Show. Civic 
Auditorium. MarketPro. 415-456-6730 
CO • GOLDEI't • Hamfest. Jefferson Co. 
Fairgrounds. Joe Dickinson 303-771-9577 
IL • ORLAI'ID PARK • Orland Park Computer Show. 
Civic Center. 24-Hour Hotline 708-974-3123 
IL • SALEJIIl • Hamfest. Centralia Wireless Assn. 
Daisy King 618-532-6606 
KY • LOUISVILLE • Computer Fair South. Executive 
West Hotel. MEKA Enterprises 812·333-9300 
MA • CAMBRIDGE • Hamfest. MIT RS & Harvard 
Wireless Oub. Nick Altembumd 617-253-3776 
Ml • KALAMAZOO • Hamfest. Kalamazoo Co. 
Fairgrounds. 616-6574482 
Ml • WARREN • Swap-N-Shop. OLR Conference 
Center. Kevin 81(}.636-3414 
l'fY • MELVILLE • Hudson Division Conv./Hamfest. 
Huntington Hilton Hotel. JoAnn Colletti 516-399-
1877 
NY • MELVILLE • U NY RCARC Ham/Electronics 
Flea Market. Steve 516-584-5909 
PA • GREENSBORO • Hamrest. Greensburg Hose 
Company #1. Foothills ARC. AI 412-523-3727 
PA • SELLERSVILLE • Hamfest. Sellersville Fire 
House. Unda Erdman 215-679-5764 

OH • UMA • Computer Show. Holiday Inn Uma. 
1-80()..893-SHOW 

OK • KlrtGSTON • Hamfest. Texoma Hamarama 
Assn. Charles Bilbay 405-924-0687 

CAI'tADA • QQEBEC • LONQQEQIL • Hamfest. 
Francois Drien 514-672-9994 
CA • SAI'tTA ROSA • Computer Show. Sonoma Co. 
Fairgrounds. MarketPto. 415-456-6730 
Fl. • PORT ST. LUCIE • Hamfest '96. Port St. Lucie 

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

II 

QUALITY SERVICE 
QUALITY PRODUCTS 

II II 

9am-5pm M-S • sa~e Day Shipping 
1 FULL YEAR GUARANTEE 

CALL TODAY! NONVSIUS 

Yacht Club. PSLARA. Don Metzler 407-879-4914 
LA • LAKE CHARLES • Hamfest. Southwest LA 
ARC. Dick Rogers 318-474-7947 
MA. PLYMOUTH • Ham/Electronic Flea Market. 
Mayflower RC. Jon 508-746-0162 
Ml'l • ST. PAUL • Hamfest & Computer Expo. St. 
Paul Civic Center. Twin Cities FM Club. 612-535-
0637 

Java nco 
The Electronics "Five & Dlme"l 

MO • ST. LOUIS • Halloween Hamfest. West County 
Tech. Dennis 314-351-3568 
NH • rtASHOA • Ham/Electronic Flea Market. Res. 
Ctr. Church. NE Antique RC. 617-923-2665 

40,000 FT2 OF REAL BARGAINS 

• computar parts edlodes etle-wraps e wire & cables 

• mise software eLEDs • batteries • obaoleta parts 

OR • RICKREALL • Swap-Toberfest, ARES/RACES 
Convention. Polk Co. Fairgrounds. 503-585-5924 
SC • Al'tDERSOrt • Hamfest. Anderson Radio Club. 
J. Walter Sanders 864-964-9097 e TV NCR service parts • telephone parts & ace. • fuses • equipment racks 
SC • SUMTER • Hamfest. Sumter Co. Exhibition 
Center. Mike Dunlap 803-481-4611 

eJcs 

• sockets 

e tubes 

• transistors 

• resistors 

• capacitors 

e switches & relays 

• connectors 

e crystals • knobs & hardware 

• oscillators • circuit boards 

• fans, meters e subassemblies 

e speakers • neat "junque" MA. WALTHAM· Photographica. Ed 617-965-0807 
NJ • HACKErtSACK • Computer Show. FDU/ 
Rothman Center. KGP Productions. 908-297-2526 
Trt • EAST RIDGE • Hamfest. Chattanooga ARC. 
Louise Carter 423-821-4043 • 

We have one of the larg .. t selections of common and "hard to find" Integrated 
circuits available. Check out our huge Inventory of new and used computer 
equipment We offer quick tum-around order proce .. lng. Call us first for the best 
selection and lowest prtcal 

CA • CONCORD • Computer Show. Centre Concord. 
MarketPro. 415-456-6730 

Orders only: 1-800-JAVANCO (528-2626) 
(615) 244-4444 

CA • FRESNO • Computer Show. Fresno 
Fairgrounds. MarketPro. 415-456-6730 

BBS: (615) 244-4445 Fax: (615) 244-4446 
http:/fwww.javanco.com 

CA • SAI't DIEGO • Computer Show. Scottish Rite 
Center. MarketPro. 415-456-6730 
lA • DES MOINES • Hamfest. Tikva Tracers ARC. Write In 41 on Reader Service Card. 

CABLE CONVERTER 
DIAGNOSTIC TEST MODULES 

CARRY A COMPLETE LINE OF : EXTERNAL 
DIAGNOSTIC TRANSMITTERS, WIRELESS QUICK 
INSTALL TEST BOARDS, DYNAMIC MULTI MODE 

NOTICE: WE DO NOT SERVICE 
OR SELL DESCRAMBLERS, 
CONVERTERS,SATELLITE 
EQUIPMENT OR ANY KIND OF 

TEST BOARDS, AUTO MULTI MODE TEST BOARDSI._ ....... _--. ______ .. 11 
40 PIN DIAGNOSTIC TEST MICROPROCESSORS & 
RATCHETING MAGNETIC SECURITY TOOLS. 

**FOR ALL BRAND NAME CONVERTERS** 
WERE OPEN MON THRU FRI BAM TILL 7PM EST. 
VISIT OUR WEB SITE ON THE INTERNET AT: 
HTTP://WWW.AMERICANINTERNET.COM/GOCABLE 

VISUAL COMMUNICATIONS INC 
800-GO-CABLE (FOR ORDERS ONLY) 
717-620-4363 FOR CATALOG & TECH &JLir-,. 

Write In 196 on Reader Service Card. 

BUY FIVE MODULES 
AND GET ONE FREE 
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Modules 

An LCD display makes your project or product easier to use and 

more attractive. But interfacing LCDs can create programming 

hassles and an ugly rat's nest of wires. 

An interface for everything, and everything in the interface: 

The LCD Serial Backpack is a tiny daughterboard that converts any 

LCD, from 1 x8 to 4x20 characters, into a serial device. Just 

connect 5-volt power and send data via RS-232 to the Backpack at 

2400 or 9600 baud. Easy programming, three wires, that's it. 

Custom controller 
draws less than 1 rnA 

2.8 >n (71.1 mm) 

Configuration header for 
baud rate, number of 
display lines 

Contrast 
Control 

1.4 in. 
(356mm) 

Connectors for 
single- and dual-row 
LCD interfaces 

Circuit boards or complete modules. The Backpack is available 
as an assembled, surface-mount daughterboard ready to mount on 
your LCD. Installation kit included. Price $29. 

We also offer Backpack-equipped LCDs: 

• New 2x16 with high-contrast supertwist technology: $45. 

• Deluxe 4x20 supertwist with LED backlight: $89. 

All Backpack packages include complete instructions, program 
examples, and hints for use with BASIC Stamps 1 and 2, and PCs. 
The Backpack works great with other computers and controllers, 
including the exciting new Domino from Micromint. 

We offer other electronic products and kits, including Stamp-1 
clone kits (Counterfeit Controller), Stamp and PIC programming 
information, servo controllers, and electronic hobby kits. Call or 
write to receive our new catalog free by mail. 

Scott Edwards Electronics 
Add $3 for shipping to the U.S. and Canada. We accept Visa, Mastercard, 
and American Express. PersonaVcompany checks OK for mail orders. 
COOs incur a $7 handling fee. 

Scott Edwards Electronics • PO Box 160 • Sierra Vista • AZ • 85636-0160 
ph: 520459-4802 • fax: 520-459-0623 • e-mail: 72037.2612@compuserve.com 

BASIC Stamp is a registered trademark of Parallax Inc. 
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Mark J. Campbell 515-281·5430 
IL- GLEN ELLYN - Computer Show £, Sale. College 
of DuPage. 70S.940. 7547 
IN - LEBAI'ION - Hamfest. Boone Co. £, Clinton Co. 
ARCs. Michael Ottinger 317-482·1866 
MA- SOUTHWICK- Ham/ Electronic Flea Market. 
HCRA Rec. Ctr. Barry 413-747-7010 
MD ·WESTMINSTER - Computer £, Hamfest. 
Carroll Co. Ag Center. CCARC. George 717-632-1621 
OH - MARION - HamFiesta £, Computer Show. 
Marion Co. Fairgrounds. MARC. Karen 614-499-3565 
PA- NEWTOWN- Hamfest. Bucks Co. Community 
College. Penn Wireless Assn. Steve 215-752-1202 

OCTOBI!R29 

OH - COLUMBUS - Computer Show. Aladdin 
Temple. 1-800-893-SHOW 

NOVEMBER 1 996 

NOVEMBER2 
CA - SANTEE -ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
FL . SORRENTO - Hamfest £, Electronic Expo. East 
Lake Chamber of Commerce. Tony 352-360.1380 
IL- GODFREY· ARRL Hamfest. Lewis £, Clark RC. 
Brent Urfer 61&-49&-4865 
NY -HEMPSTEAD - Computer Show. Hofstra 
University, Field House. 908-297-2526 
OK - ENID - Hamfest. Hoover Bldg , Garfield Co. 
Fairgrounds. Fred N5QXL. Jeff En>dARC®AOL.COM 

NOVEMBER 2-3 
CA - OAKLAI'ID · Robert Austin Computer Show. 
Convention Center. 1-800.346-0100 
CA- SACRAMENTO - Computer Show. Cal Expo. 
MarketPro. 415-456-6730 
GA- LAWRENCEVILLE - ARRL Hamfest. Alford 
Memorial RC. Randy Bassett 770410-3989 
OH- CINCINNATI • Computer Fair. Cincinnati 
Gardens. Mark Hanslip 513-263-3378 
TN - NASHVILLE - Computer Show. State 
Fairgrounds. ComputerShow 770.907-6225 
TX • ODESSA - Hamfest. Ector Co. Coliseum 
Exhibit Bldg. C. West Texas ARC. Robert 915-335-
7980 

''!:tiQVi~JJ::"'---;;- "~ 
CA- LIVERMORE - Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 
JWII · MIDLAND - Computer Show. Holiday Inn. Five 
Star Productions. 810.230.0988 
OH - CANTON - ARRL Hamfest. Massillon ARC. 
Jack Cale 216-477-8261 
PA- TREVOSE - Photographic Show. Radisson 
Hotel. OMM Productions 610.527-5903 

NOVEMBER9 

AL -MONTGOMERY - Hamfest & Computer Show. 
Garrett Coliseum, South Alabama State Fairgrounds. 
Montgomery ARC. Phil 334-272-7980 
CA- FONTAI'IA · Inland Empire ARC Amateur 
Radio £, Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
FL • TITUSVILLE - ARRL Hamfest. Titusville ARC. 
Clyde Lee 407-267-9375 
IN - INDIANAPOLIS - AGI Computer Fair. 
Indianapolis Events Center. 317-299-8827 
LA- WEST MONROE - Hamfest. Conv. Center 
Becky Ketchell 318-343-3530 
PA- HERSHEY- Hamfest. Hershey Armory. Harold 
Baer 717-566-8895 
SC -MYRTLE BEACH - Radio/Computer Show. 
High School. Dave Berry 803-24&-940 1 

l'!OVEMBM.9..10 . 
GA- DALTON - Computer Show. NW GA Trade £, 
Conv. Center. ComputerShow 770-907-6225 
NJ - EDISON · Computer Show. NJ Convention & 
Expo Center. Raritan Center Expo Hall. 90S.297· 
2526 

l'!OVEMBER1{) 

CT- BRANFORD - SCARA Flea Market. Branford 
Intermediate School. 203-483-0856 

lA - DES MOINES -Computer Sale/Show. State 
Fairgrounds. Blue Star Productions. 612-7Bs-1901 

J!Q~I!RJJt 
GA- WATKINSVILLE - ARRL Hamfest. Athens 
Radio Club. David Alper 706-354-1952 

ROGER'S ROBOT KITS 

18" tall 

EASY TO 
BUILD! 

2-12V GEAR BOXES 
All solid-state motor control 

Adjustable tum & back-up times 
Roams freely by itself 
Runs on 8-C batteries 

6" rubber tires 

ORDER CALL 
ER @ 716-442-5988 

FOR 
INFORMATION 

SEND FOR 
CATALOG 

GENERAL SCIENCE & ENGINEERING 
P.O. BOX 447, ROCHESTER, NY 14603 
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CA- SAN FRANCISCO- Robert Austin Computer 
Show. Cow Palace. 1-800-346-0100 
CA - SANTEE - ARC of El Cajon Ham, Computer (, 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
IN- FORT WAYNE· Hamfest. Allen Co. War 
Memorial Coliseum Expo Center. Don 219484-1314 
IIIlA - METHUEN - Computer Show. Valley Expo 
Center. KGP Productions. 908-297-2526 

IL - ORLAND PARK - Orland Park Computer Show. 
Civic Center. 24-Hour Hotline 708-97 4-3123 
KY - LOOISVIu.E - Computer Fair South. Executive 
West Hotel. MEKA Enterprises 812-333-9300 
NC - BENSON - JARSFest '96. American Legion 
Complex. 91~94-3352, 91~94-3100 

NY - POUGHKEEPSIE - Hamfest. Mt. Beacon ARC. 
Ken Akasofu 914-485-9617 

~a·29 :u=""'' · · 
f1. - ST. PETERSBURG - ARRL Hamfest. Pelican 
Chapter #128 (QCWA). Don Bice 813-347-2702 

CA - OAKLAND - Robert Austin Computer Show. 
Convention Center. 1-800-346-0100 

f1.- TAMPA - Radio/Computer Conv. FL Expo Park, 
Expo Hall . Jean 813-525-5178 
NC - CHARLOTTE - Computer Show. Metrolina 
Expo Center. ComputerShow 770-907-6225 
PA- FT. WASHINGTON - Ft. Washington Expo 
Center. KGP Productions 908-297-2526 

.U'.·. 

CA - SANTA ANA - Swapmeet. ACP Parking Lot. 
Mary Russo 714-558-8813 
IL- GLEN ELLYN- Computer Show (, Sale. College 
of DuPage. 708-940-7547 

NO~ 29:-30 
OH - SHARONVJu.E - Computer Show. Sharonville 
Convention Center. 1-800.Q72-3472 

GA - MARIETTA - ComputerShow. Cobb County 
Civic Center. 770-907-6225 

IL - LITCHFIELD - Amateur TV Club Banquet. 
Ariston Restaurant. Scott Millick 217-532-3837 
IN- EVANSVIu.E -Winter Hamfest. Vanderburgh 
Co. Fairgrounds. Neil 812-479-5741 " 

l'tOVI!MBl!R 3~~· 
NJ - PENNSAUKEN - Computer Show. South 
Jersey Expo Center. KGP Productions 908-297-2526 
OH - COLUMBUS- Computer Fair. Veterans 
Memorial. Mark Hanslip 513-263-3378 

DECEMBER 1 996 

CA - LIVERMORE - Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 
KY- ERLANGER- Computer Show. Holiday Inn, 
Cincinnati Airport. 1-800.Q72-3472 
Ml - FUNT - Computer Show. Holiday Inn, Gateway 
Centre. Five Star Productions. 810-230-0988 

AR- HOT SPRINGS - Arkansas OX Convention. 
Dave Jacques 501-760-1181 

pt;_CEMBER 1 
CA - SAN FRANCISCO - Computer Show. Cow 
Palace. Robert Austin. 1-800-346-0100 
CA- SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
IN - INDIANAPOUS - AGI Computer Fair. 
Indianapolis Events Center. 3 I 7-299-8827 
LA - MINDEN - ARRL ·Hamfest. Minden ARA. Jimmy 
White 318-377-2501 

., DECJ!.MBI!R 7-8 
CA - SAN FRANCISCO - Robert Austin Computer 
Show. Cow Palace. 1-800-346-0100 

2.4 GHZ VIDEO/ AUDIO 
TRANSMITIER/RECEIVER 

4 Channels, 300 Foot Range, 
Cables and AC Adapter Included 

$160 

DBS 14" Antenna and Downconverter $195 
VGA COLOR BAR GENERATOR $95 

ALJON TECHNOLOGIES, INC. 
3892 Del Amo Blvd. #703, Torrance, CA 90503 

Tel (31 0) 793-1788 
Major Credit Cards Accepted 

Write In 42 on Reader Service Card. 

GET THE CLEAR PICTURE!! 
CALL 1-800-945-6625 

For all your cable 1V needs • All Mqjor Brands 

READY TO ROCK & ROLL 
10 pes. Minimum - Includes Remotes 

Black B.B. . . . . . . $195 Pio 5100s . . . . $175 
FC's . . . . . . .. $215 03-VI ........... $175 
Z MANN 1600s ..... $135 Black-S 35s or 50s . $135 

CALL 1-800-945-6625 
I 

ANYONE IMPLYING THEFT OF SERVICE WILL BE DENIED PURCHASE. 
' 

' 'The Most Advanced Universal Cell-Phone Programmer'' 
"The MAGIC-BOX™ -Does Most Makes & Models via the Phones Keypad (much better than a Copy-Cat)" 

The MAGIC-BOX™ is a small and powerful Standard unit Programs & Repairs (OOOOFFFF faults) all 
Universal Cell-Phone Programmer. It only MOTOROLA models to 961C, (incl. EEl, 2 & 3). 
requires the phone and a lead (supplied) With the extra firmware upgrades it will also 
to program the phone using the • do all NBC, ERICSSON (incl. 96), 
phone's own keypad. With the 1" MITSUBISHI, AUDIOVOX, 
MAGIC-BOX™ attached the ESN is t STARTAK and much more! 
simply entered on the phone's keypad ~ Prices start from only $999 for a 
and then after a few seconds the phone is W"/ standard unit and two lead sets. 
programmed! It is supplied to do the Motorola ~ Please enquire for prices on additional 
models as standard, but can be upgraded (before .J.e. ~ firmware upgrades and extra leads. 
and after purchase) to become a complete Multi- ~11-- . 
Programming tool for almost all phones in use today. Note: The real unit is a Call us Now on .... 
"This is the only Cell-Phone Programmer you will ever need!" plainbox(noname etc.) 01144-188-333-0060 

k1 M. F". M • CD M M UN I CAT I D N S. 57 Addison Road, Caterham. CR3-5LU. UK. ~ 
~ "For Information Purposes Only" ~ 

Write In 40 on Reader Service Card. Nuts & Volts Magazine/September 1996 107 



Conducted by 
Anthony Charlton 

EXPERIMENTER 
W:lcdme! This month~ we'll 

ak" a look at the recent 
dev~IQpment$ and price 

W* reductions of!ltode lasers., 

This is an Intermediate Level project. Years ago, 
one milliwatt helium-neon lasers were the only type 
within the experimenter's budget, being about $100-
$200 for a system, depending upon what type you 
chose to buy. And before that era, they were only 
available for use in a laboratory. Nowadays, we have five 
milliwatt diode lasers that operate in the visible 
spectrum which can.be purchased for $33.00 right out 
of the Digi-Key catalog { 1} , and for less from other 
suppliers. Digi-Key offers lasers at 670 nM, which is 
very visible , and a ruby-red color rather than the 
ora nge-red of a He-Ne. They also sell infrared laser 
diodes that operate at 780 nM, which is barely visible. 
In addition , they are carrying visible laser diode 
modules which have their own drive circuitry inside. A 
couple of these are quite pricey, ranging from $75.00 
to $200.00 in single quantities. 

Diode lasers are different from He-Nes and other 
lasers because of their power requirements and beam 
profile characteristics. Sans a lens , a diode laser beam 
spreads out rapidly, losing power at a short distance. 
This is called ASTIGMATISM. The neat thing about a 
diode laser is its ability to be powered by just a couple 
of 1.5 volt batteries. How~ver, I prefer to use a nine-volt 
battery or regulated power supply to allow more of a 
"cushion" in the circuit. Nevertheless, there are plenty 
of laser pointers and modules on the market which use 
two small 1.5 volt, common batteries. They have 
integrated circuit regulated power supplies inside that 
make the adjustment automatically for the lower 
voltages without potential for destruction of the laser 
diode. 

Speaking of destruction, a laser diode is VERY 
sensitive to stray static electricity charges. If you work 
with these, you must take proper measures to eliminate 
static. One is a wrist strap grounded through a one 
megohm resistor to a utility (earth) ground. This can be 
homemade, such as from aluminum foil you place 
around your wrist. Be sure and use the resistor and 
keep away from directly grounded objects like if you 
have such an arrangement with your metal worktable. 
Since, otherwise, if your soldering iron or power supply 
developed an internal short, you could be electrocuted if 
you were connected between the faulty equipment and 
an earth ground . But this applies to all electronic 
equipment. 

Next comes the soldering iron. It, too, must be 
grounded. In this case, you can either purchase an 
already grounded iron, or add a ground wire that runs 
from the iron to a utility ground. If you intend to work 
on a metal worktable, that should be 
grounded too . Your diode(s) want to be 
kept in their protective static-proof 
containers until you're ready to assemble 
and have taken the above precautions. If 
you think I'm being fussy, consider this 
true tale: A fellow told me about walking 
across a rug, touching a then $100.00 
diode, and blowing it out! Once the diode 
is installed in your circuit, it will be far less 

{ 1} I am not affiliated with Digi-Key, nor any 
other company mentioned here, but often men­
tion O.K in articles because of their excellent 
selection of products and quick service. Request 
their free catalog, and you'll never regret it. 
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Photodiode 
Output 

BOA 
780nm (IR) LASER 
DIODE HOOKUP 

A- RED- Photodiode Anode. 
B - BLACK- Laser Diode Anode 
C- WHITE- Common Cathode 

A- RED- Laser Diode Anode 
B - BLACK - Common Cathode 
C- WHITE- Photodiode Anode 

c6A 
A- RED - Photodiode Anode 
B - BLACK - Common Cathode 
C - WHITE - Laser Diode Anode 

These units require around 2 Volts at 80 milliAmperes 
to operate. Use the foOowing equation to determine 

the correct series resistor value for any input voltage. 
A list of typical values Is also included here. 

R= V-2 
.08 

Voltage Resistor 

18 200 

Schematichookup. The 
PhotocfiOde output does not 
have to be used for normal 

laser operation. 

'\ 
Laser 

Note: Although a 1/4 or 1/2 Watt 
resistor can be used, these 
tend to overheat too much. 
We suggest you use at least 
1 Watt limiting resistors. 

12 

9 

6 

3 

125 

88 

50 

13 

likely to be bothered by static. Keep it away from high 
voltage, though. Use 0.1 uF bypass capacitors on the 
circuit board across the power supply rails and you 
should have no problems. 

Soft Start Circuit 
' 

Diode lasers are also subject to voltage SPIKES 
which can ruin them. Use a 47 to 100 uF capacitor 
across the power supply rails so that the laser can start 
running without the possibility of voltage spikes. Figure 
1 shows one simple circuit to satisfactorily drive a laser 
diode without incorporating the feedback internal diode 

in the circuit. This is courtesy of MWK Industries. They 
sell several laser diode types and are listed in the 
Sources box. I have modified the circuit minorly by 
adding a capacitor (value is not specified; use your own 
judgement and available parts) across the power supply 
rails as shown, thus increasing the survival percentage 
of the laser diodes . Several common 780 nM diode 
configurations are shown; these are typical of what one 
finds in CD players, but the circuit also applies to visible 
laser diodes. 

Should you want a more sophisticated · set-up, 
which will cost you more, contact Meredith Instruments 
who appear in Sources. It is interesting to see what 

ljfr.h'M 

' / 

./ 



Table 1 
Some Visible Laser Diode Wavelengths 

want to contact LNS Technologies, 
who is also in Sources. While their 
kit isn 't the cheapest, the superb 
manual and Heathkit style of their 
engineering makes the assembly and 
usage a pleasure. Plus, they offer an 
inexpensive repair service if you have 
a problem. 

Wavelength in nanometers 
633 
635 
640 
650 
655 
670 
680 
685 
690 
750 
780 
785 
790 
800 

Color 
Orange-red 
Orange-red 

More reddish 
Red 
Red 

Quite red 
Darker red 
Darker red 
Ruby red 

Dark ruby red 
Barely visible 
Barely visible 

Practically invisible 
Invisible 

Optical Astigmatism 

Figure 2 shows the astigmatism of 
a laser diode and its beam geometry. 
Lensing is essential for a tight beam. 
Diode lasers use what is called an 
ASPHERIC lens to achieve tight (or 
any) collimation. That is a lens which 
combines several lens geometry 
configurations in one unit. Aspheric 
lenses may be either plastic or glass. 
The plastic ones are cheaper, of 
course. Lenses are available from 

Note: There are many, many types of laser diodes available. 
From a few milliwatts to 150,000 watts (on a pulsed basis). 
Most of these emit in the infrared spectrum, which doesn't 
concern us at the moment. To list them all would take two or 
three columns! 

several dealers in the Sources list. 
Investigate who has what, and their 
current availability. 

Note the geometry of the beam 
pattern as depicted in Figure 3 . The 
BEAM WAIST is also different from 
He-Ne and other gas lasers. Clearly, 
we have a peculiar profile as 

diode manufacturers and vendors offer. Much is now 
pre-assembled using .surface mount technology. This 
has the advantage of short lead lengths and using an 
advanced technology which combine to lessen the 
potential damage to diodes , increase efficiency, and 
lessen power consumption. 

If you want a first-class experimenter kit, you may 

MWK Industries, 1269 West Pomona, Unit 112, 
Corona, CA 91720; ph: (909) 278-0563, FAX: (909) 
278-4887. Hours: 8-5 PST weekdays, 10-3 Saturdays. 
Free catalog. Source for new and used laser equipment, 
supplies, and optics. Carries a wide variety of He-Ne, 
some laser diodes, and other lasers suitable for the 
experimenter hobbyist and professional. 

Meredith Instruments. P.O. Box 1724, 5035 
North 55th Avenue #5, Glendale, AZ 85301. Order 
line: (800) 722-0392, FAX: (602) 934-9482, Internet: 
http/ /www.mi-laser.com - Carries new and surplus 
laser diodes and driver modules. 

Midwest laser Products. P.O. Box 262, Frankfort, 
lL 60423; ph: (815) 464-0085. FAX: (815) 464-
0767. Free catalog. Carries new and used laser equip­
ment and inexpensive start-up systems. Also currently 
carrying ruby laser, army tank rangefinder units. 

Mouser Electronics, Mouser is a first class hobbyist 
and industry supplier of a very wide range of new elec­
tronic parts, equipment. and supplies. Free catalog. Call 
(800) 346-6873 for catalog and location of facility near­
est you. 

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

Digi-Key Corporation, 701 Brooks Avenue South, 
PO. Box 677, Thief River Falls, MN 56701-0677; ph: 
(800) 344-4539, FAX: (Q18) 681-3380. Free catalog. 
Top quality new electronic parts supplier. 

Imaging Concepts BuUetin Board Service. A free 
Scientific Bulletin Board that contains, among othet top­
ics, laser information. Georgia area code. Parameters: 
9600 baud, N81. Accessible 24 hours a day by calling 
(770) 466-3932. 

Herbach & Rademann, P.O. Box 122, 17 Canal 
Street, Bristol, PA 19007; ph: (215) 788-5583, FAX: 
(215) 788-9577 . Free catalog. An excellent experi­
menter source for quality mechanical, optical, electronic, 
and electromechanical surplus. 

compared to a He-Ne, hence the need for aspheric 
lensing. 

Laser Diode Structure 

Figure 4 shows the basic structure of a laser diode. 
Note the interspersed layers of different 

Viking Office Products. Quality office products of 
all kinds at a discount. Listed here because of the value 
to the experimenter wanting to organize his or her labo­
ratory. Viking features free catalogs and unsurpassed 
delivery promptness. Call (800) 421-1222 or FAX to 
(800) SNAPFAX [(800) 762-7329) for free catalog. 
Accepts prepaid, net 30 and credit card orders. Free 
delivery of orders over $25.00 and free UPS pick-up of 
items that have problems or you aren't satisfied with. 

Dyna-Art Designs, 3535 Stillmeadow Lane, 
Lancaster, CA 93536-6624; ph: (805) 943-4746, FAX: 
(805) 943-3776. Desk-top fabrication equipment for 
printed circuit boards; toner-transfer paper for easy hob­
byist & OEM prototype do-it-yourself PC board making. 

Society for Amateur Scientists. 4951 D. 
Clairemont Square, Suite 179, San Diego, CA 91777; 
ph/FAX: (619) 239-8807. Internet: scarlson@sas.org 
Organization specifically started for gathering amateur 
scientists of all kinds together. Not a hobbyist organiza, 
tion unless you're serious. 

The Electronic Goldmine, P.O. Box 5408, 
Scottsdale, AZ 85261. Free catalog. Ph: (602) 451-
7454, FAX: (602) 451-9495. SMC components and a 
wealth of high-tech experimenter electronics, compo­
nents, and project kits. Check out their new, expanded 
catalog of bargains! 

Industrial Fiber Optics. P.O. Box 3576, Scottsdale, 
AZ 85271·3576. Laser and fiber optic project kits pri· 
marily for the educational market. Sells mostly through 
distributors; Digi-Key is one. OEM sales as well. Ph: 
(602) 8041227, FAX: (602) 804·1229. 

Anderson Lasers, Inc., 2883 West Royalton Road, 
Broadview Heights, OH 44147. New and surplus indus­
trial and scientific lasers & equipment. Carries high· 
power commercial grade equipment, not a hobbyist sup­
plier. Professional inquiries contact: Richard Anderson, 
ph: (216) 237-6629. FAX: (216) 237 0656. 

SuperCircuits, 13552 Research Blvd., #B, Austin, 
TX 78750. Order line: (800) 335-9777, 
Questions/Technical Assistance: (512} 335-9777, FAX: 
(512) 335-1925. Seller of microvideo products. 

Images Company, P.O. Box 140742, Dept. N, 
Staten Island, NY 10314; ph: (718) 698-8305. Carries 

semiconductors. It is fascinating that the precise 
arrangement of these materials provide internal mirrors, 
where the laser beam is amplified and bounced from 
mirror-to-mirror. After many bounces, which amplifies 
the weak laser light, output eventually becomes a usable 
laser beam. Note the tiny size of the diode laser chip. 
uM is an abbreviation for one-millionth of a meter, so 
these are pretty small. 

Figures 5 and 6 show different structures of the 
layered semiconductor material that make up two 
different diode lasers. Figl!re 6 is particularly interesting 
because it shows convergence of three beams into one 
This is not unusual, for the more powerful lasers have 
several beams that converge into one single beam. 

Integrated Circuit Driver ICs 

There are several IC drivers available on th e 
market. Most I've seen are made by Sharp. Surplus 
dealers often carry these along with a little resistor and 
capacitor kit so you can assemble your own power 
supply. Perhaps you'd like to explore the possibility, and 
it would make a great class project. We'd like to get into 
these in a future column. If you like the idea, drop us a 
note at the Laser Experimenter 's P.O. box listed 
elsewhere in this column. Well, that's it for now. We 
shall see you all next time! NV 

Closing Quote: 
"I am here to support the assertion that 

light of every kind is itself an electrical 
phenomenon - the light of the sun, the light 
of a candle, the light of a glowworm." 

- Heinrich Rudolph Hertz 
German physicist (1857-1894) 

holography supplies, optical components, components 
for laser power supplies, stepper motors, ceo camera. 

Amateur TV Quarterly, 1545 Lee Street, Des 
Plaines, IL 60018. Voice: (708) 298-2269, FAX: (708) 
803-8994. Publisher of a magazine and several books 
geared to amateur lV. Mentioned here because of the 
general interest to experimenters and the parallel to our 
laser video endeavor. Contact them for the current pric­
ing of a sample issue and brochure. 

Small Parts, Inc., 13980 N.W. 58th Court, P.O. 
Box 4650, Miami, FL 33014-0650. A valuable resource 
for construction materials, tools, and hard-to-find items 
such as telescoping tubing, sheet metal, metric hardware 
etc. Free catalog. Catalog requests: (305) 558-1255. 

LNS Technologies, 20993 Foothill Blvd., Suite 307, 
Hayward, CA 94541 Inquiries: (510) 886-9296, 
orders: (800) 886-7150. Visible laser diodes and a dri­
ver kit, also carries a line of high-technology electronic 
kits. Accepts major credit cards. Catalog $1.00. 

Marlin P. Jones & Associates, Inc., P.O. Box 
12685, Lake Park, FL 33403-0685; ph: (407) 848-
8236, FAX: (800)·4 FAX YES. Carries some surplus 
He-Ne and diode lasers, power supply kits, and surplus 
optics. High voltage wire. Many interesting electronic 
items both new and surplus. Free catalog. 

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

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

North Forty Electronics, Inc., 7010 Palmer Road, 
New Carlisle, OH 45344-9621. Ph: (513) 845-3057, 
FAX: (513) 846-1710. Supplier of surplus HeNe lasers 
and accessories, power meters, electronic test equip­
ment, and robotic supplies. 

Be sure and mention Nuts & Volts when you contact 
the above suppliers so your request goes to the right 
department 
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TD-5 module has several new fea­
tures, including crystal control for 
precise tone accuracy and a conve­
nient DIP switch for tone selection 
without test equipment. General 
information in the manual helps you 
install the module in any transceiver. 
It is available either as a kit for only 
$39.00 or factory wired and tested 
for only $59.00. 

If you need a receiver decoder, 
the TD-5 can be used to mute 
receive audio unless the proper tone 
is present on the signal. A conve­
nient control line can be used to 
manually unmute the receiver to 
allow monitoring the channel when 
desired, and a high-pass filter gets 
rid of annoying tone buzz in the 
speaker audio. 

A switching transistor is provid­
ed to inhibit the COS line to the 
repeater controller to prevent repeat 
operation if the tone is absent. A 
control line allows the CTCSS func­
tion to be defeated by remote control 
when open access operation is 
desired. 

For more details, contact: 

HAMTRONICS, INC. 
65-N MOUL RD., DEPT. NV 

HILTON, NY 14468-9535 
716-392-9430 FAX: 716-392-9420 

E-Z CHECK 
CIRCUIT IDENTIFIERS 

E-Z Check Circuit Identifiers from 
IDEAL allow one person, work­

ing alone, to identify the fuse or 
power breaker protecting any ener­
gized single-phase 11 0/120 VAC 
electrical circuit. Operation is easy 
- simply plug the transmitter into a 
live outlet and sweep the receiver 
over the circuit breaker or fuse 
panel. A flashing LED and audio 
indicator on the receiver announce a 
positive identification of the traced 
circuit, requiring no power shut­
down. 

For more information, contact: 

JENSEN TOOLS, INC. 
7815 S. 46TH ST., DEPT. NV 
PHOENIX, AZ 85044-5399 

602-968-6241 FAX: 602-438-1690 

HISTORY, FUNDAMENTALS, 
AND DESIGN 

The Xtal Set Society announces 
the publication of their new 

book Crystal Radio: History, 
Fundamentals, and Design by P. A. 
Kinzie. 

Radio fundamentals such as 

€lntennas, ground, lightning protec­
tion, tuned circuits, and detection are 
covered for the beginner. The 
unending compromise between 
selectivity and sensitivity is dis­
cussed for the crystal set designer. 
Advanced topics such as the use of 
multi-tuned circuits and wave traps 
follow for the more experienced 
experimenter. 

Crystal Radio: History, Fund­
amentals, and Design is a 124-page 
paperback available for $10.95 plus 
$2.50 shipping. 

For more details, contact: 

THE XTAL SET SOCIETY 
P.O. BOX 3026, DEPT. NV 

ST. LOUIS, MO 63130 
314-725-1172 FAX: 314-725-7062 

E-MAIL: xtalset@ 1 stnet.net 
http://www.1 stnet.net/-xtalset 

CRYSTAL RADIO: 
THE SKYLINE-RTU 

The Skyline-RTU is a supervisory 
control and data acquisition 

device designed to make remote 
data control reliable and simple. 
Each RTU is a fully integrated sub­
system that includes a UHF radio 
transceiver, RS-232 modem inter­
face, and a digital/analog 1/0 board, 
all in a 3" x 3" x 2.5" stainless steel 
enclosure. The standard device pro­
vides for eight opto-isolated digital 
inputs/outputs, and two analog-to­
digital converter terminals. The 1/0 
modules are stackable up to eight 
units, providing a combination of up 
to 64 digital 1/0 and 16 AID termi­
nals. 

For more information, contact: 

RF INDUSTRIES 
NEULINK DIVISION 

7610 MIRAMAR RD., DEPT. NV 
SAN DIEGO, CA 92126 

619-549-6340 FAX: 619-549-6345 
E-MAIL: 

102061.2261 @compuserve.com 

DIGITEMP WAVE 
SOLDERING CONTROLLER 

Analog controllers can be upgrad­
ed to a fully digital microproces­

sor system. The DigiTemp System 
controls profiles, solder pot tempera­
ture, on and off times, preheaters, 
conveyor speed, flux level, and den-

Continued on page 114 



SE HABLAN ESPANOL 

Please have the make and 
model number of your­
current cable box so that 

::w-:~ 

we could give you the best 

• PERSONALIZED ASSISTANCE • 
• COMPETITIVE PRICING • 

available systems in youl." 
area. 

CATV SYSTEM COMBOS 

"' M;.80-COMBO: 

M-80-DECODER ONLY: 

PIO-COMBO: 

PIO-DECODER: 

DIGITAL J-COMBO: 

DIGLTAL J-DECOOER: 

ZENITH COMBO: ~RECONDITIONED) 

ZENITH DECODER: (RECONDITIONED) 

OAK COMBO: 

OAg: DECODER: 

SOME BRANDS NOT LISTED 

150.00 

85.00 

165.00 

95.00 

150.00 

85.00 

235.00 

170.00 

135.00 

70.00 

( ALL COMBOS CONSIST OF TUNER, REMOTE, 
AND DECODER + PATCH CORD ) 

• "N0 II::LINOIS SALES: 
TECHNICAL HELP: 1-630-889-0281 

CATV 1 PC. SYSTEMS 
NOVA-5700: 225.00 
NOVA-5800: 225.00 
NOVA-5600: 245.00 
80: 250.00 
90: CALL . 
86: ' CALL 
BASEBAND AVAILABLE: CAlL 

( 1 PC. UNITS CONSIST OF A CONVERTER WITH 
BUILT IN DESCRAMBLER & REMOTE ) 

FILTERS 

CHANNELS #2 THRU #23 

CONVERTERS: (PARENTAL LOCKOUT) 

PANASONIC: 
NOVA CENTURY: 
VIEWSTAR: 
REMOTES: 
REMOTE AlB SWITCH: 
PATCH CORDS: 
FILTERS: -
TV86: 

20.00 

89.00 
79.00 
79.00 
20.00 
35.00 
1.25 

20.00 
75.00 

• ANY COMBO WITH PANASONIC CONVERTER ADD 10.00 
PER UNIT 

* 30 DAY MONEY BACK GUARANTEE 
• 6 MONTH WARRANTY 

PRJCES EFFECTIVE AS OF APRIL '96 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE! 

P.O. BOX 1494 
ADDISON, IL 60101 . 
INFO 1-630-889-0281" 
FAX 1-630-889-0283 -
HOURS - Mon. thru Fri. 9-€t Sat. 10-2 

~ iEL 

TOLL FRE~ORDER LINE-
1-800-~1-4586 

Write In 195 on Reader Service Card. Nuts & Volts Magazine/September 1996 111 



CAll ADVANTECH LABTOOL 629 EETOOLS SIMMAX 
689 ICE TEC H MICilOLV 795 CHRO MA SIMM/SIP 
669 EETOOLS AlLMAX + 350 MOD-MCT-EMUPA/R 
429 EETOOLS PROMAX 279 MOD-MCT-EMUPIR 
439 EETOOLS MEGAMAX 49 EPROM 1 G TO 5 12K 
539 EETOOLS MEGAMAX4 79 EPROM 1 G TO 1 MEG 
429 XELTEK SUPERPRO II 99 EPROM 4G TO 1 MEG 
529 XELTEK SUPERPRO II P 199 EPROM 16G TO 1 MEG 
269 XELTEX SUPERPRO l 99 EPROM 1 G TO 8MEG 
1 79 XELTEK ROMMASTER II 129 EPROM 4G TO 6MEG 
4 79 MOD-MCT-EMU'A 250 EPROM 6G TO 6MEG 

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 
as¥nchronous 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 EGAIYGA Screens 
• Highly Configurable • Saves Configurations 
• Contextual Help • Extensive Manual 
• Autobaud Detect • Block transmit ability 
• Time Stamping • CRC/LRC generation 
Serial, with manual ........... ............ ..... -......... $99.95 
Cable for full duplex monitoring .. .. .. ......... .. $49.95 

For Orders and Inquiries CaU: 1-800-980-9806 
Allison Technology Corporation 
8343 Carvel, Houston, TX 77036 

FAX and BBS 1-713-777-4746 

VIEWSTAR & TV 86 
CABLE CONVERTERS 

VOLUME & 
NON-VOLUME CONTROL 

SALES/SERVICE 
VOICE 1-800-473-0506 

FAX 1-800-488-0525 

FOSS 
WAREHOUSE 

DISTRIBUTORS 
285 Schenck St. 

N. Tonawanda, NY 14120 

80C31 
8202 
8219 
8253 
8255 
8254 
8284 
82288 

8741 

8742 

8748H 

8749H 

27C020 

27C010 

27C512 

6116 
6264 
62256 
628128 

8751 27C256 256X9 

87C51 27C128 1MEG X9&3 
li'·~i:UQ;Ui.\1 1 X36 

28F010 8752 27C64 2X32 
28F020 8755 27C32 4X32 

AND MUCH MORE . .. 

3.6 VDC .... 900 MA ..... 2 .26 
12 VDC . ... 100 MA .. . .. 1.10 
12 VDC . . .. 500 MA ..... 1.76 
12 VDC .... 800 MA ..... 2 . 10 
14 VAC . . .. 500MA ..... 1.76 
16 VAC ... . 1.25 A .. . .. 2 .96 
Min I 000/type - - Call for other types 

S1Jili1L1JS 'fltA))JUlS 
PO Box 276, 

Alburg, Vt. 05440 
Tel: 514-7 -9328 
Fax: 514 -8303 

lsmtuOOOltntroduces ... 
The new standard 
for HC11 projects 

The expandable, modular, low cost, 
ModCon. Available Now. 

$87.00.$157.00 
(qty 1, plus S&H) 

Included: 

fli1Gifljgl:G 

RS-232 
Manual 
Software 
Projects tips 
Buffalo Monitor 

WNW: http:I/Zorinco.com 
Email: info@zorinco.com 
Phone: (206) 282-6061 
1633 4th Ave West, Seattle, WA 98119 

*BUYING LARGE QUANTITIES* 
SSBEST PRICES AVAILABLESS 

SCIENTIFIC ATLANTA TM 

TOCOMTM 
(GENUINE UNMODIFIED) 

VIP THRU 5507 

PIONEERTM 
5135 THRU 6300 

JERROLOTM 
(GENUINE UNMODIFIED! 

DPBB212 THRU DPV7. DPBB7. CFTs 

Midwest's Largest Cable Brokers 
(We buy quantities of 10- 100 units) 

NATIONAL CABLE BROKERS 
(219) 935-4128 

•low-cost, 
•I'CSf.."l circuit, pushbuuon, moc:lc switch 
•RS~232 interface, 5V regulator & cxtcmaJ power connector 
•110 lines brought OUI 10 breadboard~tiblc header 
StWr Pacb&e (AD I1 -5P) bas ADAPT· II ooodulo, 68HC1111E2 aokro­
tontrolin' (2K EEPROM on-c:bip), PC arbll rahle for downll•ditl& 
code. Motorohl Proe111m .. inJt RefH"t'nce C uide, User MuuaJ, fredy 
d ist ributable 68HCII sonware, a ADAPT-I I dr.o proara•. US 
574.95 • SS Sl: H (distountavaibllbk: for qty 5 or ~) 

NEW MODULES 
• ADAP'T- Ilt'75: MOOuk: forusew1th68HCil &t X68C7.S(adds8K EEP­
ROM +du:tl VOporu); san iu.clpmoutasADAPT-11 . from US $48. 
dcpmdmg oa rooftgtn1100 
• ADAl'T-1lC7SDX. Same asaho\1~ . but mdudc:sJ2K SRAMon a hghlly 
la'ger boan:J (2Jf' x. 2.1"' )_ Usc wnhaMHC7llE91u gee 12K EPROM,8K 
EhPROM. and _\2K RAM, all on unc compacl bl.wdl from US S87 
• Cholceuf6 header~)'~~ lor lhe ultnrutc 1n llclublhty! 

u,. any PLCC with your solderless broadboard! 
Socket adaplen ror most PI.CC sizes, from $7.50 

Solderless breadboord adapten also available ror 089 & 
0825 connectors, and IDC (ribbon <able) <oooe<lors. 

1-

SURPLUS SALE 
CELLUlAR 
PHONES 

as low as 

s49 
Thousands of phones, both digital and ana· 
log. All major brand names. Like: Molorola, 
Nokia, Erickson, and more for below whole­
sale. Acr,essories. Unbelievably low prices. 
Quanlily discount. 

PAN OCEAN CELLULAR WHOLESALI 
1-800-328-7120 
954-5 70-5838 

Beeper 305-369-9948 

PnP BWE or PnP WET 
For Hlg> Precision Easy Hobby 

Professional PCB l.cyouts Quallb,l PCB's 
1. LaserPrlnt 1. LaserPrint 
2. Iron-On 2. Iron-On 
3. Peel-Oil 3. S..Ok..ar wl Woller 
4. Etch 4. Eldl 

Rdds on Extra layer of Transfers loser Printer 
Res ist for Super Fine ot Coplet Toner as 
lines on Std Clod Bds Resist to Std Ood Bds 

20ShS30/40ShSSO/i OOShS 100 Blue/Wet (No Mix) 
Sample Pock 5 Shts Blue + 5 Shts Wet S20 

1 VISRIMCJPO/CK/MO S4 S&H - 2nd Doy Moll 
T1chniks Inc. P.O. Box 463 Rlngo•s NJ 08551 

I (908)788-8249 I I I 00% Money Bodo Guorootooi·Deolor lnqulrlos Invi ted 

3 Axis Motion Control System 
Complete, ready to run 

$ 255.50 + 12.00 SIH 

ulld or adapt CNC mills. CNC routers. Robots. Etc. 
ncludes: 3 Stepping motors (70 ozlin 200 steps/rev). 
xternal board (connects lo parallel port of a PC). Power 
upply. Cables. Manual and the MAXNC drive software. 
th linear. circular and helical interpolation. acceleration 

eceleration. full contounng. 'G' code programming. 
creen plot. code generat•on from CAD (CAM). and more. 

For more ~nformal•on, 
phone or write to: 

MAXNC 
6509 W. Frye Rd. Suite3 

Chandler AZ 85224 
Ph (602) 940.9414 
Fax (602) 940.2384 

For IBM PC and 
compatibles 

BOARDMAKER 
Entry Level - Only $95 
Easy to use 
Dot matrix, laser, plotler 
Gerber & NC drill output 

Advanced - $395 
Accepts netlists 
Design rule checking 

Board Capture - $395 
Full feature schemalic 
capture 

Board Router - $200 
Gridless autorouter 

Free Oemo 

::.:.: • I I 
. - - --- . 
l·,.r~i~ ,;~ 1 

._, '-'~- .. 

IA)HIO 
,c.uToMATION 

7840 ANGEL RIDGE ROAD 
ATHENS, OHIO 45701 

(614) 592·1810 

VIsa & MuterCard ACC6pted 

Mobil 
Printer 

12VDC 
DateiModel 
APP-MZO 5" X 2.75" X 9" 

Here it is! Brand new factory boxed, 
20 column mobile orinter. Rugged 
construction conforms to Mil STD 202E 
and 810Cforshock, humidity and vibra­
tion. Extra tall character printing, paper 
advance and illuminated printout for 
easy night viewing. Quiet, non distract­
ing thermal printing. RS 232 serial 
input. Low 360 mA standby/1.2 A 
printing power consumption. 

BCD Electro $29.99 
214.343;2170 3.SOS&Hperorder 

Convert RS-232 to RS-485 
or TTL 1CMOS for Only 549.00 

£ ' te,..ce 
4 ............ .. 
I IIWOA-IIPS, W 
... .... -,au,,. .. 32---­lboll,wldl31 ....... .,.._ .... _ 
.-,....._,LD ............. 

COMMUNICATIONS CONVERTER 
o FULL SCHEMATIC AND DOCUMENTATION 
o FULL FAMILY OF MODULAR DESIGNS 
o R$-485/RS-422 REMOTE 110 MODULE KITS 
o NETWORK SOFTWARE AND SOURCE CODE 
o AUTOMATIC OR RTS UNITS AVAILABLE 
o RJ-11112 CONNECTORS OR TERMINAL STRIP 
o TURN YOUR PC INTO A DISTRIBUTED DATA 

ACQUISITION AND CONTROL SYSTEM 

U.t:. S.\IITII 
(513) 874-4796 

J]11 TYLERSVILLE RD a HAMILTON OHIO JjJt• 
FAX r5131 87-l '236 

( GMRS,~) 
Maxon GMRS-21 0+3 

10 ch. 2-5 Wlltt portable Two-Way Redlo. This Is 
the Ideal radio for React & GMRS repeater use. 

NOW Only 
$17895 

We stock all the Maxon accessorl• for this 
radio, plus Maxon and Yaesu base and mobile 
radios to 40 wattsll Best prices - Best acce• 

sorles- Best shipping rates II 

NOW!! 
VIew our products on the INTERNET 0 

http://www.gmrs.com 
Order directly from the Internet or call : 

1·800.573-2256 
Busln•s Hours: 9 am to 5 pro Pacific (Mon.-Fri.) 

( s .. coMM) 
P .0. Box 36, Scotts Mills, OR 97375 

FAX: 503-873-2051 

SIMMax (MEMORY TESTER) $665 
AIIMax+ (Pamllel Port Universal Programmer) $745 
MegaMax4G (Parallel Port 4-Gang Programmer) $545 
MegaMax $445 RomMax $159 RomMax4G $219 

Free-updates, Made in USA, 1 Yr. warranty 
EPROM EnUa1o1s. e ....... PLCC, SOIC, TSOP adeplefs available 

IrOnic Enginunng Tools (408)734-8114 
544 w- DrM Sit. e ~AX 14C8! 7:l>H185 
~.CA- BBS4C8~ 



CCTV SPECIALS 
Panasonlc 

SMARTCARDPROG~ER 
READER/WRITER 

WV-BP114 •1/3'CCDCamera WV.aP102•1/3"CCDCamera 

I 
• Read/write your own 

smart cards. 
• Works with IS07816-3 

standard microprocessor 
smart cards and I2C-bus 
memory smart cards. 

• Blank smart cards 
available. 

• High Quality commercial unit, ponable for use 
in the field. 

• Limited supply of these hard-to-find items. 
• Develop your application Today! 

--179.-229 
Panasonic 
AG-6124Time-lapseRecooler 

r~~j) 

• 0 3 lux • C or CS mount. 380 lines 
Ac:cepts AWHI1s l er.u • 12VOC 

Panasonic 
TR990C • 9"CC1VMonttor 

Q 
Records24hours 
onaVHSCassette! $795 :~~'il'::" ...... 

• 120vae • 300 lines ·Front P.,.. Controls 
• 24 Hr Audio & VIdeo -r.....ro.t. • R~ Mou-!table • 12fNAC 

Complete development kit 
"programmer, cables, software, manuals" 

$2,500.00 + shipping 
Blank cards SSO.OO/ea 

SMART CARD TECHNOLOGIES (419) 5374174 
.DETECTION 

()Ill DYNAMICS 

Panasonlc tit-Res -$289 up 
Color - S479up• Tme-t.apse 
Video Recorder- $795 & up 

OEM & Dealer Discounts 

Not soldfor anv illtgal u~. No rtfunds or txchongts: all softs ttu 
{uta!. Manufan urrr's warrant)• onlv. II is rM PfiTC'hasa 's ~sponslbil· 
in• to conform 10 all luws. 

FREE 
SAMPLE COPY! 

ANTIQUE RADIO CLASSIFIED 
Antique Radio's Leading 

Monthly Magazine 
Articles - Classifieds - Ads for Parts & 
Services. Also: Ham Equip. - Books -
Telegraph - 40's, SO's & 60's Radios -
Early TV- Auction Reports & more ... 

1-Year: $36.95 ($53.95 by 1st Class) 
6-Month Trial - $18.95. Foreign - Write. 

fMill A.R.C., P.O. Box 802-G17 [.) 
l!!iiiiii!! Carlisle, MA 01741 
Call: 508-371-0512- Fax: 508-371-7129 

Web: www.antiqueradio.com 

4700 Loyola Lane, Suite 119 Austin, Texas76723 
(512) 345-&401 ·FAX 926-0940 

CCTV CATALOG $5.00- REFUND W/PURCHASE 

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 

LV 40 pins: 8116 bit E(E)PROMs, Serial, Flash .. REAL 1.8VI3.3VI5V 
128K by 8 emulator $495, 128K x 16 $565 

Speedmaster 1000+: Memories, 8751 , PALs, GALs. No eX1ras to buy or lose! 

Speedmaster LV: E(E)PROM, Seriai,PROMs, BPROMs, NVRAMs, Aash, 
PALs, GALs, MACH, MAX , EPLOs, 8748151, etc .. REAL 1.8VI3.3VI5VIogic 

Microm.~ster 1000+:EPROMs, EEPROMs. Serial PROMs. BPROMs, NVRAMs, 
Aash, PALs, GALs, EPLOs, MACH, MAX, MAPL, PSO, PIC, Z86, ST6, 68HC705, 
68HC711 , 87C)()()(, 89C)()()(, COP etc NO MODULES OR ADAPTERS FOR OIL 

3.3V and 5V devices $995 

Made by ICE Technology Inc 1 800 624 8949 (919 693 0578) 
FAX: 919 693 0661 24 hour FAXBACK: 919 693 1509 

web: http://www.icetech.com 
P 0 Box 1438, Henderson NC27536 

Robot Explorer™ 

adapters or modules needed 
up to 40 pin OIL - even for PIC, 
COP, Motorola, Signetics micros! 

OAII models use any printer port 
LPT1 thru LPT3 

OUp to 512k x 16, 3.3/SV ROM/ 
RAM emulators optional, from 
$175 for 128K by 8 

027C010 prog/verify: 21 sees 
OTest TTL,CMOs, DRAM,SRAM 
0 Lifetime free software updates 
030 dy money back /1yr warranty 

FULL SIZE TOGGLE SW. 1/2" Dla. Price 
llodl Conl Rat. l.eld 1110-1000 
St25 6A/125V 6'Wn .n Ii7 
5128 ....,125V Solder Sl .47 
5126 Soi/125V Solder .n .67 
5127 11W125V Solder/ 1.17 1.06 

()l;.()ff.()N Soll'lSIJV Saow 
MINIATURE TOGGLE SWITCHES 114" Dla. 

SI'ST S131 6A/12SV Solder 
SPOT S132 6N125V Solder 
SPOT/ S129 6A/125V Solder 

MOM{)ff-MQM 'JN1SIJV Solder 
SPOT/ 5134 6A/125V Solder 

OIHlfF.QN 'JM.fiJV Solder 
Of'OT 5133 6A/125V Solder .n 
Of'OT/ 5135 6A/125V Solder .91 

()l;.()ff.()N 'JM.fiJV Solder 
OPOTI 5130 6A/125V Solder 

MOM{)ff-MQM 3M!iN Solder 
Bildl- Boob For.-Swl1choo2001$1.00 

SUB-MINIATURE TOGGLE SWITCHES 1/8" Dla. 
Solder 

CUT MANUFACTURING COSTS! 

Mexico City plant specializes in manu­
facturing and design of prototypes and 
medium size production runs. Reverse 
engineering, manufacture of spare 
parts for obsolete electronic equipment. 
PCBs, cabinets, chassis, brackets, and 
other metal parts. Custom silk screen 
printing. Send us your hand-drawn dia­
grams or blue prints, we will delilter a 
finished product tested and operational. 
You procure the parts or we do. Very 
low prices! We handle all import, export 
and ship to your door as any domestic 
company. 

USA Office: V&V Mach. & Equipment, Inc. 
Ph: (713) 397-8101, Fax: (713) 397-6220. 

Mexico Plant: Marketing Tech. 
Ph: 011 (525) 361-3351, Fax: 011 (525) 361·5996. 

CONTROL • MEASURE • INPUT 
MODEL 4o-$99 
• RS-232 Interface 
• 26 lines digital 1/0 
• Eight analog Inputs 
• PWMoutput 
• Three stepper ports 

~:- : a•rlit-lth%;:U.d, fuoc-'ll 

~ -~.,~~;··· ;~~~ 
MOOEL 40 !:,:; 

MODEL 1 Oo-$279 
• 12-blt 1OOKHz AID • Four analog outputs 
• Three timer counters • 24 digital 1/0 

PRAIRIE DIGITAL, INC. 
848 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE DU SAC, WI 53578 
TEL: (808) 843-8599 • FAX: (808) 843-8754 

27C256 27C040 27C1024 87C51 
27C512 27C400 26F010 8751 
2732A 27C4096 28F020 6755 
27C32 574000 26F040 66705 
27C126 574200 8749H 2564 
27C64 27C402 8748H 2516 
2716 27C020 8741 ll;l•ll~l·hl 2708 27C210 8742 

8255 27C512-90 27C010 8744 

1-il·llli!'!~l 161:JM•';M 8254 
80C31 

6264 1X1 SOJ-DtP ZIP 8219 
62256 1X4 SOJ-DtP ZIP 8202 
6116 4X1 SOJ ZIP 8253 
2016 256X4 SOJ-DtP ZtP 8284 

Many more parts in stock. Call us for ar lhose hani-lo-find ICs and 
fflis mooffJ's special. Also mernOI'f for all PCs & laser printers. 

MAGNETIC "STRIPE" 
CARD WRITER/READER 

M .~ " FEATURES 
' • Read/write multiple 
l media: TickelS, cards, 

~··* ,..,,;v;-""'~~ .J badges, passbo:>ks and 

Applications t'lll&c from fioanciaJ 
(bank passbooks and cndil cards) lO 
aa::c:$S cootrol ( ID cards) aod ckiver 
licenses. to security, to OlSiaD appli­
cations. and more! 

driver licenses 
• Wri&e any track at 75 

or2t0 BPI 
• Standard or high coer­

civity models 
• Read/write 3 1raeks of 

dala 
• Read and write cus-

• Higb Quality commcn:ial uni~ IOm da1a 
portable for.,. illllle fldd . 

• Limil<d supply or lhe9e lwd·tcrfU>d • Interface options: 
it=S. RS232, half duplex 

• Devdop your oppti<ttioo Today! RS485, CUSIOm 

Standard model S2,SOO.OO + shipping. 
High coercivity model $3,000.00 + shipping 

Blank cards S2S.OO/ea. 

SMART CARD TECHNOLOGIES (419) 5374174 
Nor sold for any Ilk gal u.se. No "fundJ or achlut~s: all sales orr 
final. ManlifacNrrr's wamvJry only. II is tM purchtlsu's rt.rponsibil­
ity 10 CO#iform 10 all taws. 

Stamp Applications 
now on the Web! 

• lS 
The Robot ExplorerTM newsletter Is your 

gut de to the world of Intelligent mobile 
robots. Receive 8 Issues packed with 
robot explorations: from Antarctica. to 
the depths of volcanoes. to desktop 
mechanical creatures. 

Build the newest robot kits. review the 
latest books. and receive expert gw•uau"'"l 
from master robot crafters . 

Whether you're a professional robot 
designer, researcher. educator. hobbyist, 
or simply love to read about robots , 
Robot Explorer contains the articles you 
need to keep up to date with the qulckiy 
evolving world of Intelligent machines. 

That's right. You can now access all of Scott's great 
columns online at the Nuts & Volts Web site. Each column is avail­

able as a separate .PDF file and requires an Adobe Acrobat reader to view. A direct 
link to Adobe is also provided so you can download the reader if you need it. 

Issues for $14.95 . 

POB 458, Peterborough NH 03458 603.924.6079· 
$14.95 North America $29.95 World-Wide 

These columns are provided to all absolutely free - {or now. Soon, some of 
them will be moved to a special subscribers only section, and will remain free and 
available to current subscribers only. 

The files are in 8 1/2 x 11 format, so they will print out and fit nicely into your 
reference binder. ht:t:p:/ /""""""·nut:svolt:s.com 

Hula 



CABLE T.V. 
EQUIPMENT AT 

WHOLESALE PRICES! 

TARGET ELECTRONICS 
1-(800) 995-1749 

We also carry 
all models of 

test aids! 

Write In 156 on Reader Service Card. 

sity, plus many other functions of 
wave soldering and similar equip­
ment. 

For more information, contact: 

DIGITEIIIIP SYSTEMS, INC. 
1947 1OTH AVE. N., DEPT. NV 

LAKE WORTH, FL 33461 
407-547-1112 FAX: 407-547-1113 

E-MAIL: RGC93@aol.com 

UC METER II 

Almost All Digital Electronics 
announces its L/C Meter II, a 

handheld, self-calibrating, automatic 
ranging, microprocessor controlled 
inductance and capacitance meter 
for measuring and matching the 

Check out these prices before you place your next order!** 
Resistors, Capacitors, Diodes, and Much More! 

1/4W 5% Carbon film $3.15/K, 1/4W 1% Metal film $5.85/K 
1N4001- 1N4007 1AMP Diodes $10.50/K, 1N4148 Switching Diodes $8.50/K 

P&B Relay #T90N1 012-24 w/Dust cover, $1.55/Each 
Crydom #D2425 Solid State Relay, $1 0.95/Each 

1pf +-20% SOV Radial electrolytic, 5x11 mm $23.00/K 
.01pf +-20% SOV Ceramic Disc with .250" lead spacing $15.00/K 
**Some restrictions apply. Call for details 

Inquire about our lines of Chip components: Resistors, Ceramics, 
Tantalum, etc. 

We also have many close out specials, call or write for a free catalog. 
In our current close out special, we are offering " Information Storage Devices" 

(lSD) #ISD-VM1110A, 10 Second Voice Module, now only $7.00 each while quantities 
last. We also have, Speakers, Adapters, I.C.'s, Connectors, etc.! 

Visa and Master Card Accepted. Toll Free 1-800-323-8962 (c/o Edmar) 
THE M.OeO. CorP. 809 w. Estes Schaumbura .. lllinois 60193 

fAX: 841-923-9112 
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types of inductors and capacitors 
commonly used in RF and audio cir­
cuits. L/C Meter II features a four­
digit display plus engineering units 
(pF, uF, uHy, mHy). 

L/C Meter II is available as 
either a complete kit priced at 
$79.95 + $4.00 S/H or completely 
assembled for $99.95 + $4.00 S/H. 
Due to its unique self-calibration, the 
kit version of UC Meter II is a "put it 
together and it works" project. 

For more information, contact: 

ALMOST ALL DIGITAL 
ELECTRONICS 

1412 ELM ST. S.E., DEPT. NV 
AUBURN, WA 98092 

206-351-9316 FAX: 206-931-1940 

DIGITAL "S" METER 

This unique model of the Nye 
Engineering Signal Cube® is 

designed as a digital repeater of the 
receiver's S meter (model FS73C2). 

The 2.5" cube unit is connected 
to the terminals of the receiver's 
analog S meter and is powered by a 
built-in nine-volt battery. The battery 
will supply the unit continuously, 
when the on/off switch is left on, for 
two months. The unit can be used 
with hundreds of feet of cable if 
required. 

The price is $189.00 for this 
new unit. 

For more information, contact: 

NYE ENGINEERING CO. INC. 
4020 GALT OCEAN DR. STE. 606 

DEPT. NV 
FT. LAUDERDALE, FL 33308 

954-566-3997 FAX: 954-537-3534 

DIGITAL STORAGE 
OSCILLOSCOPE 

Kenwood announces their newest 
analog/digital storage oscillo­

scopes, the DCS-Series. The DCS-
7040 and DCS-7020 are digital stor­
age oscilloscopes with real-time 
bandwidth of 50 MHz and maximum 
sampling rate of 40 MS/s (DCS-
7020: 20 MS/s). The suggested list 
price for the DCS-7020 is 
$2,650.00, the DCS-7040 is 
$3, 189.00. Both units are available 
for immediate delivery. 

For more information, contact: 

PRODUCTS INT'L, INC. 
8931 BROOKVILLE RD. 

DEPT. NV 
SILVER SPRING, MD 20910 

1-800-638-2020 
FAX: 1-80D-545-0058 

E-MAIL: 
SMPRODINTL@AOL.COM 



MICROWAVE'EXCITEMENT AT 10,000 MHz 
. ---- -- / ---

he amateur radio 10,000 MHz 
microwave band is called "X­
BAND." It's also known as "10 giga­
hertz" (GHz), actually pronounced 
10 "jig-a-hertz." Look it up in -the 
dictionary. The first letter "G" is soft 
like the letter "J!" 

The amateur X-band extends from 10,000 to 
10,500 MHz. This is an incredible 500 MHz of spec­
trum that we need to use, or quite possibly LOSE. 
You see, every now and then, Federal and private 
radio spectrum prospectors will tune up certain 
areas of VHF, UHF, and microwave frequencies and 
take a spectrum analyzer "snapshot" to prove band 
occupancy or radio band dis-use. If the X-band is 
grossly under-used by amateur radio operators, it's 
relatively easy for the private sector to call this to 
the attention of the Federal Communications 
Commission and come up with a plan to take over 
the ham-unused band and sell it off making gazil­
lions of dollars for both the Feds, as well as priva­
teers looking for more frequencies. And between 
you and me, I hope they don't take a snapshot 
today because the ham activity on 10 GHz isn 't all 

by Gordon West 

ate on the amateur rad io X-band, with no licensing 
and operating restrictions other than a valid ham 
ticket, with or without code, Technician level or 
higher. For you non-technical hams, you could pick 
up the Tech ticket in about three days by studying 
my no-code-plus book available at all Radio Shack 
stores. 

Ten thousand megahertz (10,000 MHz) is not 
unreasonably high for quality, medium-range and 
sometimes long-range microwave communica­
tions. 

Wide-band FM voice 
Narrow-band SSB voice 
Spread-spectrum voice 
Amateur wide-band television 
Amateur television repeaters 
FM and SSB repeaters 
CW propagation beacons 
Weak signal SSB and CW tropospheric ducting 

At 10,000 MHz, well above the marine radar 
bands and well above most home microwave oven 
frequencies, two-way SSB contacts well beyond 
1 ,000 miles have been established. In August of 

1994, armchair 

Waveguide joints at 10 GHz must be per­
fectly aligned to minimize SWR. 

copy communica­
tions on 10,000 MHz 
were conducted 
between XE2/N6XQ 
in Baja , CA up to 
WB6CWN way up 
near the San 

tain-top stations, and up to 400 miles and more 
during X-band contests when participating hams 
bring out their big microwave dish antennas and go 
for the best range possible from the very best loca­
tion. 

Up on 10 GHz, location is everything. Since we 
are transmitting on microwave frequencies which 
are identical to X-band radars, things in the way will 
block great range capabilities. Two X-band stations 
transmitting a fraction of a watt into modest horn 
antennas might only work a couple of miles with 
homes and trees in between their microwave path. 
If both stations went to their roof tops, range could 
expand out to 10 or 20 miles. If one station went to 
the top of a hill, and another station went to the 
roof of an office building, range could expand out 
to 50 miles. If both stations went to big mountains, 
X-band communications could conceivably span to 
the line-of-sight distance between both mountains 
in relatively calm, warm air. 

A good way to approximate microwave range 
in miles is to take the square root of the building or 
mountain height in feet, and the square root of the 
other station's height in feet, and add these two 
numbers together for your estimated communica­
tions range at 10,000 MHz. For instance, a 
microwave operator running equipment atop a 
1 00-foot building would give you a line-of-sight-to­
the-horizon range of 10 miles. This is calculated by 
the square root of 100 feet of height equaling 10. If 
the other microwave station has driven up to the 
top of a 5,000 mountain peak, their line-of-sight---•-•--!1!!!!'!!•---111!'! range would be about 

·:::: 

that much. 
Hopefully this article will help. It takes only a 

no-code Technician cla~s license or higher to oper-

Francisco Bay area, 
spanning over 1,124 
miles- earning these 
two microwave ham 

I operators a place in the X-band record book. 
Typical communications range on X-band is about 
50 miles for low-level stations, 100 miles for moun-

70 miles. Now add 70 
miles plus 10 miles , 
and 80 miles is your 
minimum microwave 
communications 
range. Since atmos­
pheric refraction adds 
about 20 perceQt addi­
tional range, you could 
probably stay in touch 
out to about 1 00 miles 
separated. During peti­
ods of tropospheric 
ducting where 
microwave signals get 
caught up in an upper 
inversion layer, the 
range could be as 
much as 200 or more 
miles. Maybe even 300 
miles over water. 
Maybe more. 

You ate probably 
beginning to wonder 
why I'm not talk­
ing much about 
microwave power lev­
els. The reason I don't 
talk about them much 
is because the power 
levels aren't much! 
One hundred milli­

watts (0. 1 watt) is quite common at these frequen­
cies. One-tenth of a watt, on a line-of-sight basis, 
could carry well over several hundred miles with 
the right type of antenna and a good amount of 
antenna gain. More about antennas later. 

One hundred milliwatts is the operating level of 
most start-up microwave systems that are pur-
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chased over-the-shelf, ready-to-go, or put together 
m modules. Some microwave home brewers are 
working down at the 1 0 milliwatt levels, using auto­
matic door opener gunnplexers within the heart of 
their X-band system. Ten milliwatts will go just 
about as far as 100 milliwatts on a line-of-sight 
basis. 

Where higher power counts is when trying to 
jam a signal through trees, clouds, rain, and taking 
a bounce off of a nearby mountain or building. 
Power levels approaching one watt work nicely in 
these applications. But to obtain one Wqtt output at 
10,000 MHz, relatively expensive power amplifiers 
called "traveling wave tubes" may need to be 
employed. 

Power levels at 1 00 milliwatts are readily avail­
able in 10 GHz pre-assembled or kit systems. For 
over 15 years, a fully assembled, tuned, and tested 
10 GHz FM transceiver is offered by Advanced 
Receiver Research (P.O. Box 1242, Burlington, CT 
06013; 203-582-9409). You can order the equip­
ment with either 10 milliwatts or higher output lev­
els, and this is plenty to get you on the air. 

The ARR transceiver comes with its own plas­
tic horn antenna; VXO for sliding up and down the 
band; and full-duplex, crystal-clear, wide-band FM 
communications to link up with other stations 
using ARR transceivers or homebrew gear. 

All you need to do is add 12 volts and a simple 
crystal microphone, and you are set for action. The 
unit is ready to play, out of the box, and I have per­
sonally communicated well over 250 miles on FM 
at X-band using one of these low-power ARR trans­
ceivers. 

Working another station for your first time on 
10 GHz will require pre-planning. It's not that you 
can turn your set on, call a CQ, and instantly make 
a contast. Just won't happen. Even if you live on a 
hill. You need to set up a schedule, an approximate 
frequency, and precise antenna pointing in order to 
link up. Since we are up at microwave X-band fre­
quencies, the antenna must be of the same polar­
ization and aimed at the other station with which 
you are attempting to link up. Within 10 miles, 
bounces do occur. But beyond 10 miles, you need 
to take steady aim to lock onto the other station. 
The voltage-controlled oscillator (VXO) is similar to 
a "VFO," and your automatic frequency control is 
normally in the off position as you are tuning up 
and down the band ready to make contact with 
another station in the direction of your horn anten­
na. After a little bit of playing, you'll get the hang of 
tuning with one hand, swishing the horn back and 
forth with your other hand, and keeping an ear out 
for the FM carrier of the other station. Once you 
hear their carrier, they will hear your carrier, and 
both of you will be able to talk full duplex because 
your transmit and receive are separated by your 30 
MHz intermediate frequency. 

Once you begin to understand each other over 
the air, maneuver your antenna slightly left and 
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right, and zero in for the best signal. If you are more 
than 10 miles away, the signal will build and fade as 
clouds and warm/cool air masses refract and 
reflect your signals. 

The Advanced Receiver Research 10 GHz ama­
teur transceiver is a fun way to get started on 
microwaves. But this unit is not going to lead you 
to any DX record because wide-band FM is simply 
too wide and too noisy for microwave weak-signal 
work. When you have worked at least 20 other FM 
X-band stations, time to graduate up to single side­
band and CW. 

Ten gigahertz (1 0 GHz) SSB transceivers are 
not available "over the counter." But they do come 
pre-assembled into modules that you can pull 
together in just a few days. 

SSB Electronics 
124 Cherrywood Drive 

Mountaintop, PA 18707 
717-868-5643 
(Ask for Jerry.) 

Down East Microwave 
P.O. Box 2310, RR 1 

Troy, ME 04987 
207-948-3741 

(Tell them Gordo sent you.) 

Pauldon Associates 
210 Utica Street 

Tonawanda, NY 14150 
716-692-5451 

These three companies offer 10 GHz X-band 
transverters. The transverter must be driven by a 
multi-mode, two-meter or 10-meter transceiver. The 
SSB Electronics transverter works nicely with 
almost any type of two-meter, multi-mode trans­
ceiver when the two-meter set is run in the low­
power position. Transverters cannot run with more 
than one watt input, and SSB Electronics has a 
special circuit which keeps your two-meter SSB 
mobile or base station from overpowering the 
input. 

The transverter will take 10,000 MHz 
microwave signals and downconvert them to 144 
MHz or 28 MHz. When you go into transmit, the 
transverter up-converts your 28 or 144 MHz signal 
to the desired operating frequency on X-band. The 
SSB Electronics system includes pre-assembled 
modules that are "plumbed" with tiny RF rigid cop­
per coax sections, fitted with SMA connectors to 
keep losses down. The antenna switc,h-over relay is 
designed for microwave frequencies with n·egligible 
loss on X-band. You can write or call SSB 
Electronics for a detailed look at the required mod­
ules for X-band and pictorial layouts on how the 
system can go together as a weekend project once 
you have "plumbed" all of the pre-assembled 
pieces together. The modules are from Europe, but 
each one is tuned and tested by Jerry at SSB 
Electronics. 

The output of the X-band transverter termi­
nates to a gold-plated SMA receptacle, and here is 
where your antenna system begins: On 
microwaves, coaxial cable only a few feet in length 
can quickly attenuate weak signals. Ten gigahertz 
(10 GHZ) waveguide is the answer, and SMA-to­
waveguide adapters are easily seen for a few bucks 
each at ham swap meets. They are also seen, 
brand new, for over $100.00 in catalogs! I suggest 
you try the swap meets first! 

What you are looking for is a "WR-70" transi­
tion which may accept the SMA or end-connector 
and transition to 7,000 MHz-12,000 MHz wave­
guide. I prefer a short section of flexible waveguide 
between the output of my X-band transverter to the 
horn or dish antenna I plan to use. A four-foot sec­
tion of flexible military surplus waveguide can be 
seen selling at hamfests for under $40.00, but if 
you price it out new expect to pay over $1 00.00. 
Again, shop the swap meets. 

Your antenna system at X-band may be a sim­
ple horn to get you started. Small plastic horns with 
a radio-reflective metallic coating are an inexpen­
sive way to beam your signal out and receive other 
signals up to about 50 miles away. The horn is 
rather broad in its transmission and reception, and 
10 or 15 degrees either side of "dead on" will still 
lead to reasonable communications. But for the 
more serious DX operator, a two-foot or four-foot 
dish is preferred. 

The two-foot and four-foot parabolic dish 
antennas have a variety of opportunities to feed 
them. At my 10 GHz station, I feed from the back 
of the dish through cylindrical waveguide to a 
splash plate, and the round plate in front of the dish 
captures full illumination of the entire dish. Other 
operators may mount the transmit portion and 
receive section in front of the dish and have noth­
ing behind. There are also offset feed systems, the 
popular "penny feed" system, and the opportuni­
ties are endless if you enjoy working with parabolic 
reflectors. Many times the circular waveguide is 
made from common plumbing hardware. 

The two-foot dish at X-band frequencies 
requires you to be within five degrees of the distant 
X-band signal when relative signal strength is low. 
Four-foot and six-foot dishes require you to be with­
in one degree of precise aiming. When signals are 
strong, multiple reflections make aiming relatively 
simple. Swing the dish through weak peaks and 
valleys; and when you get to one extremely strong 
peak, that's probably the true direction of the 
incoming signal. Maybe it's a bounce - maybe it's 
the real thing - but this is the way you want to 
maintain communications. Sometimes a bounce is 
better than what you thought was a direct shot. 

X-band contacts are usually coordinated over 
the two-meter band. In Long Island, NY, there are 
regular VHF nets to encourage X-band equipment 
construction and X-band operation. It has been 
found that handheld signals on two meters approx-



imate the results you are going to obtain at 10,000 
MHz. If you can communicate on two meters with 
low-power handhelds, you can certainly make the 
grade on 10 GHz X-band. However, if you and the 
other station can't hear each other on two meters 
handheld, chances are you won't be able to make 
the X-band path work. I have never, never, NEVER 
found that I could establish communications on 10 
GHz where I could NOT on a pair of two-meter 
handhelds. Nor have I ever found crystal-clear two­
meter handheld communications that I couldn't 
easily do on 10 GHz. 

Many microwave experts have put up X-band 
beacon stations specifically to attract newcomers 
to 10 GHz, and to assist newcomers in perfecting 
their antenna and receiver systems by having a ref­
erence signal on the air, 24 hours a day. The fre­
quency 10,368.185 normally downconverts to 
144.028 to begin your search: If your local X-band 
beacon is slightly higher in frequency, tune higher 
on your two-meter, multi-mode transceiver. If it's 
lower, tune lower. Most beacons run horizontal 
polarization. Most usually operate CW, and contin­
uous beacon reception is easily possible up to 100 
miles distance. Continuously transmitting beacons 
will allow you to fine-tune your system on receive; 
and when you have increased reception capabilities 
through antenna improvements, transmit range will 
also increase, too. 

How Much Will It Cost? 

The Advanced Receiver Research 10 GHz com­
pletely assembled set-up, Model TR 1 OGA, running 
10 milliwatts output, runs about $500.00. Add 12 
volts, plus an external speaker or headphones, pro­
vide a simple Radio Shack high-impedance mike, 
and you are on the air, full duplex. There are plen­
ty of other operators out there on 10 GHz wide-

band FM, so you'll have plenty of folks to talk to. 
If you're putting together the transverter sys­

tem, expect to pay about $1,000.00 for the neces­
sary pre-assembled modules: 

XL0-1 local oscillator module 
XRM-1 10.368 GHz receive downconverter 
XTM-1 10.368 GHz transmit upconverter 
HP8?61 single-pole, double-throw RF switch 
SMA to 10 GHz waveguide adaptor 
Control relay 
Output TR relay 

You will also need to score a multi-mode two­
meter or transmeter radio to act as the transmit­
ter/receiver system that is necessary for the trans­
verter. You can sometimes find used multi-mode 
equipment for as little as $300-$500. Even inex­
pensive 1 0-meter SSB sets converted from the CB 
radio service could work as your transmitter/receiv­
er. Be sure to specify what frequency your system 
is running on, in order to obtain the right transvert­
er modules. 

Suitable waveguide will be "WG16," 29.8 mm 
by 39.4 mm, flexible, about five feet long, under 
$100.00. 

You can build your own dish antenna and save 
big bucks, or spend big bucks like $500.00 for a 
perfect spun-aluminum 10 GHz dish. I would rather 
build my own, and the $30.00 VHF /UHF manual 
from the Radio Society of Great Britain, available at 
all ham radio stores, offers multiple pages of 
microwave homebrew projects. The RSGB 
VHF /UHF manual, now in its Fourth Edition, is con­
sidered the $30.00 "bible" for homebrew enthusi­
asts at microwave frequencies. 

The American Radio Relay League sponsors 
10 GHz contests on August 17 and 18, as well as 
on September 21 and 22. These weekends bring 
out more 10 GHz activity than any other time of 

Continued from page 65 

In practice, you may actually find it eas­
ier to do what I did: use a simple ana­
log ramp generator and comparator. 
Let me refer you to my favorite IC, the 
LM3900 quad current-difference 
amplifier. Get the data sheet, or consult 
a good cookbook. 

in the first place. And, in any case, the 
system will eventually reach equilibri· 
um, settling down to the amount of 
output power you need to maintain the 
sensor at the desired setpoint. 

It's easy, with just a few compo­
nents, to build a ramp generator that 
ramps from nearly 0 VDC to nearly 
vee with very good output linearity. 
The key is to have ramp reset every 
time the AC power line voltage crosses 
zero; again, you can use one section of 
the LM3900 for the zero-crossing 
detector. Now each time the power line 
sinewave goes from 0 to 180 degrees, 
your ramp will go from minimum to 
maximum. Use another section of the 
LM3900 to amplify (and, if necessary, 
invert) the DC signal from your sensor. 

At first glance, this circuit may not 
be seem glamorous, but it has advan­
tages. The chip count is lower than 
with a pure digital circuit. There's no 
code to develop, as with a micro-con­
troller approach. Adjustments are as 
near as your nearest trimpot. And final­
ly, it wiM work with a minimum of debug­
ging. 

Greg Miller 
State College, PA 

ANSWER TO #8966 ·AUGUST 1996 

year. You should plan ahead. and try to uncover 
which two-meter frequency will be used for coordi­
nation. Almost all coordination takes place on two 
meters. Ask on your local repeater where the 1 0 
GHz X-band groups hang out. Each area has their 
own two-meter favorite frequency, almost always 
simplex. Remember, if you can easily communi­
cate between you and the other station on two­
meter simplex with a handheld, this is easy X-band 
communications range. 

So give X-band a try. It is by no means the very 
highest microwave ham band - there are five oth­
ers even higher - and ARR even builds a 24 GHz 
system once the bug strikes! And every time you 
see a small dish on a building top, chances are it's 
a commercial microwave system operating well up 
to 100 GHz. And if you still want to operate higher, 
read over the laser communications column in this 
same magazine and see what happens when 
microwaves turn into lightwaves. 

Enjoy X-band with your amateur radio license. 
NV 

Finally, a section of the IC serves 
as a comparator. When the [amplified] 
sensor voltage equals the ramp volt­
age, the comparator output will turn on 
an opto-isolator. The output of the opto 
triggers your thyristor circuit and 
turns on the load. As the sensor calls 
for more power, the comparator will 
switch earlier in the power cycle, and 
more power will be delivered to the 
load. Purists will point out that a graph 
of power delivered, relative to turn-on 
time (in degrees past zero-crossing] is 
not linear, while the ramp is linear. 
Therefore, the control curve of sensor 
voltage, relative to power delivered, is 
NOT a straight line. That's true. BUT 
many sensors don't have linear output 

Seems like someone is always ask­
ing how to change apples into oranges 
or make do with something through 
extensive modifications. I won't say it's 
not possible to modify a two meter rig 
for aviation band, but there is a big dif­
ference besides frequency, namely that 
aviation bands are AM, while two 
meter is FM. The answer to this ques­
tion, besides changing crystals, would 
be to re-tune the front end and output 
stages, possibly requiring component 
changes. It's a big jump. But even if 
that were accomplished, converting 
from FM to AM is not practical, espe­
cially on a nice, compact solid-state rig. 
Then there's the issue of licensing ... 
how small is this foreign country, and 
would such a non-approved transceiver 
even be legal? 

1~~~~i~gl~J; 
Pfiohe 909!371-8497 

q£C ~0?-371-3052 

Richard M. Nelson 
Newport News, VA 

. ' . ··,·,·· k< .~:~~,!!= .... ,;; 
distr• utors@nutsv---~ 
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systems. Basically, it's a magnet/reed relay that's closes when the door is 
closed (you can get switches that open when the door shuts, but at higher 
cost). You can buy them at most hardware stores and any Radio Shack for 
about $5.00. You'll also need a power source. I suggest a 12-volt AC-to-DC 
wall adapter, like those used for wireless phones and Ninetindo (Radio Shack 
has a good selection of them). The fact that you have a voltage dropping 
resistor makes this an easy fix. Here's how it looks: 

12-Volt Wall n 
Adapter 

I I 
~+ ~~LED 

l 
MagnetE 

Sensor 

1 
- - -

Of course, you'll have to position the magnetic switch so that when the garage 
door is fully closed, the reed relay closes, too, and shunts the current from the 
LED to ground. You may need to adjust the value of your dropping resistor for 
the new voltage (halve it), but probably not. 

Screen Goes Black At Boot 

Q. I have a 486-50 PC that quit booting up right. I replaced the back-up bat­
tery, but still nothing. Sometimes I get a screen for a brief period, but then it 
goes black. I've tried delete, etc. Nothing works. Are there any programs/ 
methods I can use that does not require the use of a monitor to get my PC 
running? 

G. Hall 
Mineral, VA 

A. I have two thoughts on the subject. My first take is that you've changed the 
video somehow, and it's Windows that's going blank, not your PC. What I'd do 
is insert a floppy DOS boot disk, any version beyond 5.0 will work, change to 
the WINDOWS directory, and type SETUP. Now choose VGA from the video 
offerings, remove the diskette and reboot. If you can't get a DOS prompt 
using this method, try another video card and/ or monitor. Second, have you 
installed a new adapter lately? 486-50 motherboards are very finicky because 
of the 50-MHz bus speed. All too often they crash at the least change. My sug­
gestion is to backtrack, removing one card at a ti"!e - power off, of course -
until the problem is cured. Been there, had to do that. 

Keyboard Error 

Q. I just upgraded my computer's motherboard and CPU and have run into an 
annoying problem. When I tum on the computer, I get a "keyboard error or 
keyboard not present" error message along with an alarm signal. The problem 
goes away if I unplug and then plug in the keyboard and hit reset. If I tum on 
the computer with the keyboard unplugged, I still get the error message, but 
not the alarm. I think it's a keyboard problem. My current configuration is a 
Rhino 9 motherboard with Award BIOS and a Cyrix 6x86 P120+ CPU. The 
keyboard is made by IBM in 1986 and says model M on the underside label. 

D. Deutscher 
via Internet 

A. It's been a long time since I've seen one of those keyboards. Chances are 
you've spilled more than one cup of coffee on it, and it's survived as well as 
can be expected. I believe it's now time to retire it. I say that because the fact 
that you've upgraded to a 6x86 CPU tells me you've also upgraded to 
Windows 95, in which case you'll want a Windows 95 keyboard, like the Nova 
9500 from Maxi Switch (602-746-9378). 
But there is one more thing to check first. Check in your BIOS setup (press 
Ctrl-Del on power up) and see how the BIOS recognizes the keyboard and 
responds to errors. 
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Needs Obsolete Timer 

Q. The LM322N timer IC is no longer available. Is there a direct substitute? 
Ramon Eller 

Pittsburgh, PA 

A. Nope. However, there are still some LM322N chips in the pipeline. I located 
three with my first phone call (415457-0466); Digi-Key (800-344-4539) is out 
of stock, though. The LM 122 is electrically identical. It comes in a metal can 
and will fit in your 14-pin DIP socket with some lead twisting. National 
Semiconductor recommends using the LM555 for new designs. 

Dlac Timer 

Q. I've been using a UJT 4891 unijunction transistor to control an SCR in a 
timer circuit. Unfortunately, I can no longer find a source for them, and 
attempts at replacing it with a 2N6027 programmable unijunction transistor 
(PUT) have failed. Can you help? 

I. Adler 
Highland Park, IL 

A. Unijunction transistors have been largely replaced with diacs because of 
their simplicity and low cost. You can buy them from Digi-Key (800-.344-4539) 
for under a dollar. The semiconductor diac is a fullwave or bidirectional thyris­
tor. It's triggered from the blocking state to the conduction state when the 
amplitude of the applied voltage exceeds the breakover rating of the diac (typ­
ically 30 volts). When combined with a capacitor, the diac can be used to trig­
ger an SCR or triac. Here's a typical diac timer circuit that should work for 
your application. 

IN4003 

AC--~.--.----------.-----------, 

IM 

IOk 

+ 
-L:.lOOal 

50V 

AC------_.----------4---------~ 
400-Hz Surplus Operation 

Q. Do you know of a circuit that will convert ~Hz AC to 400-Hz AC, some­
thing that can be used with military surplus items that operate· on 400 Hz? 

John Janeczko 
Haddon Heights, NJ 

A. Here's a trick that we used use back in the 50s when W.W.II surplus was 
plentiful. Wire two 400-Hz power transformers in series, as shown below, and 
run them from 60 Hz. The catch is you need two identical power transformers, 
and you need to find a place to mount the new transformer in the surplus 
device. 

AC["ll!w·. 32 Keep co!ID8ction ~·~~x~l' Remove connection 

..._ __ ~ New GND point 

AC ~ f~_N_c ___ -__ _ 
New#l3 lead 

BASIC Stamp Problem 

Q. I'm using a Parallax BASIC Stamp 2 with a 4066 analog switch. The 
Stamp output drives the 4066 control voltage. The 4066 switches are wired in 
parallel with four keypad switches, so that I can control the keypad from the 
BS2. Three of the switches work fine, but the fourth doesn't switch reliably. 
I've checked the BS2 outputs and they're fine. If I apply five volts directly to 
the 4066 control line the switcp works, but it won't always close under pro­
gram control. Any ideas'? 

Andy Zaayenga 
via Internet 

A. It sounds like the output pulse of the BS2 isn't wide enough for the 4066 to 
react. It could be slow rise time, too narrow a pulse width, or a bypass capaci-
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tor hung on that control line that's taking longer to charge than the rest. 
Check your program and increase the amount of time the output stays high, 
and see if that fixes the problem. If not, replace the 4066. 

,Reader's T,e,:,.i•· 
J.n Vte August issue •. r~F ser}f someone to H~ for ·~t_estinstrument HP rpanu-

•.. at. My experience is.lhat it's much cheaper to buy; ~~rm f~o,m a used manuaJ 
.···dealer. For example; I just bought an HP181 manljal, 'for which HP wanted 
$39.00, for $15.00. ~ere;s:.Vh~re to buy used maryGals. 

David DiGiacomo 

Manuals Plus 
(:'.0. Box 549, Tooele, UT 84074 

(801) 882-7188 
(801) 882·7195 fax 

Ed Matsuda 
Test Equipment Manuals, 

P.O. Box 390613, San Diego, CA 92149 
(619) 479-0225 

(619) 479·1670 fax 

Deane Kidd 

via Internet 

(Tektronics, mostly; some W WI/ military 
test equipment/ communications · manuals), 

27270 NSW Ladd Hill Road, Sherwoqct OR 97104 
~.0~625· 7363 (after 9 PM P~f) 

MAILBAG 

Dear Mr. Byers: 

Your comment to Kim White in Highland, Illinois about satellite pagers finding 
her anywhere in the world hasn't proven true for me in Madison, WI and two 
co-workers in Milwaukee. Our Skytel pagers would not work inside our build­
ings at all. A metal roof or concrete floors seem to stop the weak radio signal 
from the satellite. Pagers from local companies work much better. 

Dear Mr. Byers: 

Roland Peck 
Madison, WI 

On page 118 of the August issue in the Electronic Q & A column, you gave 
the phone number for HP as 800-542-2844. I called the number and was 
informed by a gentleman that he was not HP and that he's not a happy 
camper because it costs him money for each wrong number. By the way, 
what is the right number? 

John 

Response: 
I gleaned the document number and phone number {rom an HP Web site 
(they have more than one). A call to a live person at HP set the record 
straight. The correct numbers are 800-227-8164 if you have the document 
number and 916-783-0804 if you only have a model number. HP is in the 
process of correcting the error, and I assume an apology (at least) to Mr. 
Kane. I called both of the new numbers and verified them, as I usually do 
{or most published numbers. From now on, I'll call them all! 

Dear TJ: 

TJ Byers 
Q &A Editor 

I have a bone to pick with you on the subject of EDO SIMMs. In your Q & A 
column in the August '96 Nuts & Volts you state: "EDO memory sells for the 
same price as non-parity SIMMs, and can be used in all 72-pin non-parity sys­
tems." Well, according to my personal experience and my local computer 
guru, you are wrong - I was not able to use EDO SIMMs in my Acer 72-pin 
non-parity system. In the future, please refrain from making statements like 
this unless you've checked it out thoroughly for yourself. 

Response: 

Chuck Olson 
Washington Island, WI 

Actually, this answer came from an EDO supplier, so I took it at face 
value. Sorry your Acer didn't accept it. I don't know why. Repeated 
phone calls to Acer gave me no answers. It's possible that the 4 MB of 
built·in RAM is causing the problem, but I can't see how. I have tried it 
since, and EDO memory works in my old 486 motherboard. I wonder if 
other readers are experiencing similar problems? If so, please contact me. 

TJ Byers 
Q &A Editor 

Celebraliog oor 141~ Year Of Service! ! 

RHIA NGlE lE D · 1124'' 212") 

~ ' 
• forward Volt · 
L7-2.2V 
• Forward Current · 
SOma 
•Diffused 

581089 8rightGreen .24 .23 .21 
581090 Yellow .IS 14 .13 
181091 Bright Yellow .14 .13 21 

INFRA · RED CO l liMATOR PEN 

181052 

A low power tollimotor pen containing a 

MOVPE•grown gain GaAIAs laser diode. 
Pen delivers 2.5mW @ 82Dnm. Operating 
vollage of 1.2-2.\V @ 90-ISOmA 11 

designed for lower power opplicottons. 

Measures II mm x 27 mm. 

49.99 47.49 4214 

COMPUTER CARE KIT ...... --· 581099 -3.1" 
581100 ·1.21" 

181099 
IBIIDO 

A complete computer care kit con­
taining· 
•Cieaningd11ke11e 
• Heod<leaning Auid 
•Cieoningswobs 
• Anti·stotic cleaner 
• Anh-stati< screen wipes 

3.99 3.79 3.41 
3.99 3.79 3.41 

' 
lOW PRO FilE I( lOCKETS 

• fin Plated C011tocn 

- • .l2S"leodlength 

• \56" Body Height 

108 8 .08 .07 
1014 14 .08 .07 
5016 16 .09 .08 
5020 20 .09 .08 
5024 24 .12 .II 
5028 28 .12 .11 
5032 32 .14 .13 
5040 40 .14 .13 

liN GlE TURN POTENTIOMETIRI 

" 
•l/2Wan 
• I 0% Toleran<e 
•3/8" Square 
•TO· I Grid 
•Top Adjustment 

. 
POl SO so n .69 .66 
POllDD lOOn .69 .66 
P015DO 5oo·n .69 .66 
POIIK IKn .69 .66 
P012K 2Kn .69 .66 
PO IlK SKn .69 .66 
POllOK IOKn .69 .66 
P0120K 10Kn .69 .66 
POllOK SOKn .69 .66 
POllDOK IDOKn .69 .66 
P012DOK 7DOK n .69 .66 
POIIDOK IDOKn .69 .66 
POllM I Megn .69 .66 
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.07 
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.10 
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.12 
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Switching Power Supply 

• Oscillolors 
• Cryslols 
• Oiodes 
• Tools 

• 115/230 V input 
• 41 wutl 
•lv@ 3.75A 

. 12v@ UA 
·12v@ 0.4A 

•rld.25"W 
x 2.\"H 

I 

• Connectors 
• Trimpols 
• Ki" 
• Vises 

• loser Oiodes • LEO's 
• Vises • Trons~tors 
• Resislors • And more! 

GADGETEER 'S GOlDINE 

tal ions. 

ex<itingrollectionof 
· proje<n features 

i ranging from 
magnetic \evitolion and 
losers to high-te<h surve~ ­

lance and digital communi· 

• By Gordon McComb 

183360 19 99 18.99 17.09 

• Order line- (800) 824-3432 •lnternotionol - (412)495-1230 • fox Orders- (412)495-7882 

• Technical Support - (4121495-1231 • No Minimum Order- (Orders under $15 subject to S 5 charge) 

• UPS 3 doy, Blue, Red, & fed . Ex. Shipping Available (Call for charges) • PARes. Add 7% Soles Tax 

• Open Mon·fri 9:00 AM - 5:00 PM IESD • Corporate Accounls I Quontily Discounts Available 

• We occepl M/~ VISA wilh no surcharge • Call for FREE Catalog ($2.00 Outside U.S.) 

• We Carry A Complete Une Of Electronic (omponen~ • Email- Unielect @ ool.com 

FREE SHIPPINGH 
on pre-paid orders 

Unicorn Electronics 
1142 State Route 18 
Aliquippa, PA 1 5001 

Write In 117 on Reader Service Card. 

MOTOROLA 550 FLIP 
MOTOROLA LITE 
MOTOROLA FLIPESS 
MOTOROLA 8000s 
ALPHASTAR 950 
NOKIA 1 00+ 1 01 
BLAUPUNKT TC142 
AUD.IOVOX 450 
AUDIOVOX 525 
AUDIOVOX 400 
NEC P120/11 0 
DIAMONDTEL20X 
UNIDEN CP 6000 
NOKIA P 30 
TANDY (NOKIA) CT350 
GTICP900 
PANASONIC EB351 0 
NOVATEL 825 HANDHELD 

$149.95 LIMITED QUANTITY 
$199.95 LIMITED QUANTITY 
$119.95 LIMITED QUANTITY 
$69.95 LIMITED QUANTITY 

$179.95 LIMITED QUANTITY 
$110.00 LIMITED QUANTITY 
$79.95 LIMITED QUANTITY 

$119.95 LIMITED QUANTITY 
$149.95 LIMITED QUANTITY 
$99.95 LIMITED QUANTITY 

$119.95 LIMITED QUANTITY 
$139.95 LIMITED QUANTITY 
$69.95 LIMITED QUANTITY 
$49.95 LIMITED QUANTITY 
$69.95 LIMITED QUANTITY 
$49.95 LIMITED QUANTITY 
$69.95 LIMITED QUANTITY 
$79.95 LIMITED QUANTITY 

AT&T 3610 (NECP120) $119.95 LIMITED QUANTITY 
AT&T 3850 (NOKIA 232) $199.95 LIMITED QUANTITY 

MANY MORE HANDHElDS IN STOCK CAll FOR PRICING 
MOTOROLA TOTE BAG $95.00 
NOKIA BAG $59.00 
CHEAP BIG OLD BAGS $29.95 

TO ORDER CALL 21 5·483·4085 OR FAX 21 5·483• 7732 
6186-88 RIDGE AVENUE, PHILADELPHIA, PA 19128 
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.HOW· TO PLAC 
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 clas sification 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 
name, address, phone number, and Nuts & Volts account number from 
your mailing label (if available) for identification purposes. Include full pay­
ment - CLASSIFIEDS RVN 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 n o 
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. 

CLASSIFIED AD 
or $8.00 for halftone of photographs. To BOX your 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 
lOth) at 909-371-3052 using MasterCard or Visa. Include credit card expira­
tion date, the name that appears on the card, a daytime phone number, and 
your Nuts & Volts account number. Ads without credit card information will 
not be listed as received until payment is received in full. WE DO NOT CALL 
OR FAX BACK VERIFICATION OR QUOTES OF FAXED-IN ADS. For verifi­
cation of faxed-in ads, please call909-371-8497. 

DEADLINE 
Prepaid ads received by 5:00pm on the closing date (lOth of the month) will 
appear in the following month's issue. Ads postmarked through the lOth, but 
received after the closing date, will be placed in the next available issue. No 
cancellations or changes after the lOth. 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. 

PHOTOS, DRAWINGS, AND BOXES 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 (l" 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, ~rrors 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 

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•s INDEX 

155. ManualS/Schematics Wanted 
160. Misc. Electronics For Sale 
170. Misc. Electronics Wanted 
175. BBS & Online Services 
180. Education 
190. Business Opportunities 
200. Repairs/Service 

AAACellular. ..... ...... .... ... ................ .. ......... 104 Creative Micro Electronics, Inc .............. .. . 76 Master Components ..... ... ... ; .... ............. ..... 22 Scott Edwards Electronics ... .................... 106 
AAA Trading/Audiopaging, Inc . ............... . 119 CTP ..... ............ ......... .......... ........................ 69 MAXNC .......................... ............ ............. . 112 Sinaco Electronic ................... .... .............. 112 
ABC Electronics ... ................... .... ............... .. 9 Cunard Associates ......................... .............. .7 MCM Electronics .... ...... ........ ...................... 23 Skycraft Parts & Surplus, Inc ..................... 68 
Absolute Cable Products .............. ... ........... ... 9 Danbar Sales Company .......................... ... 24 MOM Radio, Ltd ........... .... ....................... ... 18 Smart Card Technologies ........... .......... .... 113 
ACP Super Store ........................................ 47 Detection Dynamics ................ .. ........ ...... . 113 Megatronics ............................................... 94 Software Clearance Outlet ........... .............. 33 
Advanced Educational Systems ..... : ........... 23 Dexis ............. ..................... .... .......... 103, 113 Metric Equipment Sales, Inc ................. .. .. . 34 Solar Electric, Inc ..................................... 113 
Ah-Hal Design Group, Inc ...... ................... 58 Diamond Vision ...... ... ............ ..... ................ 91 M.F.M. Communications ........ ........ ...... ... . 107 Southern Electronics ................... ............... 54 
Alfa Electronics ..... ........ ........................... ... 42 Digicom Communications, Inc ....... " ............ 76 MHZ Electronics, Inc ................ ....... ....... .... 85 Square 1 Electronics ................... ..... ............ 6 
Aljon Technologies, Inc . ...... ..................... 107 Direct Cable Supply ......... ......................... . 86 MicroCom Industries, Inc ...... .. ....... ........... 18 Starlite Electronics .......... ......................... 100 
All Electronics Corporation ......... .. ...... ....... 97 Earth Computer Technologies ..... ................ 68 Micromini, Inc. .. ....... .. ...... .. ...... ............. ....... 2 Street Smart Security .................. ............... 67 
All Phase Video-Security, Inc . ....... ...... ....... 82 E.H. Yost & Company .... ..... ..... ., ....... ............ 9 Midwest Electronics .. ., .... ... .... .............. ...... 82 Surplus Traders .... ., ................... ~ .. ., .......... 112 
Allison Technology Corporation . ........ 47, 112 Electro Tool, Inc. , .. ................. ............ ...... . 57 Milestone Products ........ ................... .... ..... 85 Synergetics ................................................ 37 
Alltech Electronics Co ....... , ........................ 77 Electronic Engineering Tools .. .. ....... ...... .,.112 Modem Electronics ............... ..................... 78 Syntax ........................................................ 53 
Alltronics ................................ ., ............ .... ... 36 Electronic Goldmine .................. .. ...... .... ....... 7 Motron Electronics ............................ .......... 58 Target Electronics ..................................... 114 
American Innovations, Inc .............. .... .... .. ,57 Electronic Rainbow, Inc ............... .............. 35 Mouser Electronics ...................... .............. 26 Techniks, Inc . ........................................... 112 
American Trap Company· ........................... 69 Electronic Service & Supplies .................... 20 Mr. NiCd .... .. ... ....... ............................. .......... 9 Technological Arts ................ ........ ............ 112 
Andromeda Research ................................. 10 EMAC, Inc ................ .... ...... ... ........... .......... 21 National Cable Brokers .......... .................. 112 Teleview Distributors .. ......... .... .................... 62 
Antique Radio Classified .......................... 113 · EPS ...................... ... ... ....................... .... ., .113 National Cable Services ....... ..................... 29 Test Equipment Sales ................................. 31 
AP Circuits .................................................. 29 Express PC & Parts ............. ........................ 8 NCCW ....... .......... .. .......................... ........... 78 Test Lab Co ................................................ 15 
Ar2 Communications Products .................. 69 Fertik's Electronics ......... ., ........................ 113 Netcom ........ .. ............. ., ................................ 9 The Filter Company ........... .. ...... ............... . 65 
Ax in Financial Services, Inc ..................... 1 00 Foss Warehouse Distributors .......... ., ....... 112 Novaplex .. .... ........ .... ............................... .... 49 The Filter Specialist ................................... 91 
Basic Electrical Supply & Gateway Electronics, Inc .................. .......... 96 Ohio Automation, Inc ................................ 112 The M.O.O. Corp ....................... ....... ....... 114 

Warehousing Corp ................... ............ . 102 General Device Instruments .... .... ... .... 15,112 Optoelectronics .. ....................................... 123 The RF Connection ............... .............. ., ...... 48 
Battery-Tech, Inc ......................... .......... .. .. . 54 General Science & Engineering ......... . 8, 106 One Stop Supplier ..................................... 75 Timeless Products ..................................... 20 
Baylin Publications .................................. .. 100 Global Connections ....... .......... .................. 26 Pan Ocean Cellular Wholesale ., .............. 112 TNR Technical, Inc ..................................... 76 
BCD Electro ............................................. 112 Glob eo Communication .................. ......... .. 34 Parallax, Inc. .. ................ ............. Back Cover UCANDO Videos ............ ., .......................... 93 
Bell Electronics ................. : ........................ 34 GPC Enterprises ........ ................. .. ............. 25 ParaMax, Inc ..... ., ....................................... 67 Unicorn Electronics ......... ., ................... ., .. 119 
Bel Merit ..................................................... 21 Greenleaf Electronics ..................... ............. 63 PATCO Service, Inc . ................ ................... 54 U.T.S. Wholesalers .-........... ........................ 69 
Bisme Computer, Inc . ................................ 43 Halted Specialties Co ........ .... ... .. ................ . 3 Phelps Instruments .. ... ........ .......... ., .. ......... 39 V&V Mach. & Equipment, Inc .................. 113 
Blonder Tongue Laboratories, Inc . ........... .. 23 H.T. Orr Computer Supplies ............. ........... 22 Polaris Industries ........................... ...... ....... 25 Versa Tech Electronics .. ., ........................... 20 
Brigar Electronics ....................................... 66 ICE Technology, Inc . .. .. .............. ......... ..... 113 Plazac Sales, Inc ......... ..... ................ .. .. ..... 18 Video Connection, Inc .................................. 7 
Bruin Electronics ........................................ 58 IEC Cable Equipment Wholesale .... ........ 103 Prairie Digital, Inc .... ................................. 113 Viking International .......... .......................... 20 
BWC Company, lnc ..................................... 78 I.E.S ........ ......... .... .. ..... ....... .. .... ....... ...... ., ... 94 Prime Electronic Components, Inc . ........ ... 90 Virtual Reality Publishing ........................... 31 
C & S Sales, Inc .................................. 16, 55 Index Publishing Group, Inc ............ ........... . 7 Q.B. Video ..... ....................... ...................... 93 Vision and Motion Surplus .. : ......... .............. 84 
C and H Sales Company ......................... 103 Information Unlimited ......... ... ..................... 99 Quality Electronics ....... .. ............... .. ... ...... 105 Vision Specialties ....................................... 22 
CA Grapevine .......... ., .................................. 10 International Microelectronics ... ..... ............ 25 R & S Surplus .... ...... ....... ...... ................. .. ... 10 Visitect, Inc ................................. ., .............. 47 
Capital Electronics, Inc ..................... ., .......... 6 lntronics, Inc .............. .... .. ., ......... .. .. .... ....... 21 Ramsey Electronics, Inc . ........................... 17 Visual Communications, lnc ...................... 105 
CDR Micro ................................................. 43 J & M Microtek, Inc . ................. .................... 6 Reboot Electronics, Inc ......... .................... .48 Weeder Technologies .............. ., .................. 8 
Cellular Technology Group ............... .. .... ... 95 Jade Products, Inc ...... ...... ....... ... ...... ., ....... 33 R.E. Smith .... ........................................... . 112 Western Test Systems ........................... 40-41 
Centech Enterprises .................................. 78 Javanco ........... . ::··- ...... ............ .................. 105 Resources Un-Ltct . ..................................... 83 White-Star Electronics ... ........................ ., .. 67 
Chenesko Products, Inc ............................. 47 Kableworks .... ;. .. ....... ... ......... .. .... ... ... . ., .... ... 94 RF Parts .. ., .... ., ..... ............ ., ........ .. .............. 76 Wholesale Cable ........ ., .......................... ., ... 43 
Communications Systems Laboratories .. 1 00 KDE Electronics Corp. .. ........................ .. . 111 Roger's Systems Specialist .. ............... ., ... 122 Xandi Electronics, Inc. .. ............................. 79 
Consumertronics ....................................... .,91 La Paz Electronics lnt'l. ....... ......... ............. 57 S & N Cellular .......... ., .......... ., ........ ............ 30 X-Gen, Inc .................................................... 8 
Converters, LTD ......................................... 31 M2L Electronics ... .. .... ... ............................. 26 S-COMM ................. .............. ............. ... .. . 112 Zorin ................................... ., .................... 112 
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J & M Microtek, Inc . ... ................ .. .... .... 6 
Mr. NiCd ........... .. ...................... ......... ... 9 
TNR Technical, Inc ...... ........... .......... 76 

BUYING 
ELECTRONIC SURPLUS 
Dexis ..................... ..... ............. 103, 113 
Metric Equipment Sales, Inc . ... ... ...... 34 
MHZ Electronics, Inc ........................ 85 
Skycraft Parts & Surplus, Inc ............ 68 

CABLE TV 
Absolute Cable Products .................... 9 
AmericanTrap Company ............ .. .... 69 
Basic Electrical Supply & 

Warehousing Corp. . ...... .. ... ... ... .. 1 02 
Centech Enterprises ......................... 78 
Converters, LTD ................................ 31 
Diamond Vision .. .. .... ............ ............. 91 
Digicom Communications, Inc. . ........ 76 
Direct Cable Supply .. .................. ... ... 86 
Electronic Goldmine ........................... ? 
Foss Warehouse Distributors .......... 112 
Globeo Communication ........... ... ... ... 34 
Greenleaf Electronics ........................ 63 
IEC Cable Equipment Wholesale ... 103 
I. E. S ................................... ............. 94 
Kableworks ........... .. ................... .. ... .. 94 
KDE Electronics Corp ......... .. .......... 111 
Master Components ............. .. .......... 22 
MicroCom Industries, Inc .................. 18 
Modem Electronics ......... .. ................ 78 
National Cable Brokers ................... 112 
National Cable Services ................... 29 
Novaplex ................. .. ... ...................... 49 
One Stop Supplier ............................ 75 
Plazac Sales, Inc. . ............................ 18 
Q. B. Video ....................................... 93 
Quality Electronics .......................... 1 05 
Southern Electronics ........................ 54 
Starlite Electronics .......................... 1 00 
Syntax ...................... ......................... 53 
Target Electronics ........................... 114 
Teleview Distributors .............. ............ 62 
The Filter Company ......... ................. 65 
The Filter Specialist .........................• 91 
Timeless Products ...... ...................... 20 
U.T.S. Wholesalers .................... ........ 69 
Video Connection, Inc .......................... ? 
Vision Specialties ............................... 22 
Visual Communications, Inc ............ 1 05 
White-Star Electronics ...................... 67 
Wholesale Cable ............................... .43 

CB/SCANNERS 
CTP ................................................... 69 

Gateway Electronics, Inc. . ................ 96 
Index Publishing Group, Inc ............... 7 
Optoelectronics ................................ 123 

CCD CAMERASNIDEO 
All Electronics Corporation ............... 97 
All Phase Video-Security, Inc. . ........ . 82 
Blonder Tongue Laboratories, Inc ..... 23 
Communications Systems Labs ...... 1 00 
Creative Micro Electronics, Inc ......... 76 
Detection Dynamics ........................ 113 
Polaris Industries ............................... 25 
Resources Un-Ltd ............. ................ 83 

COMPONENTS 
Alltronics ............................................ 36 
General Science & Engineering .8, 106 
International Microelectronics ............ 25 
Javanco ........................................... 1 05 
RF Parts ........................................... 76 
Skycraft Parts & Surplus, Inc ............ 68 
The M.O.O. Corp ............................ 114 
Unicorn Electronics ......................... 119 

COMPUTER 
Hardware 
Alltech Electronics Co ....................... 77 
BCD Electro .................................... 112 
Bisme Computer, Inc ....................... .43 
Bruin Electronics ............................... 58 
BWC Company, Inc .......................... 78 
CDR Micro .. ...................................... 43 
Earth Computer Technologies ........... 68 
Electronic Goldmine .... ....................... 7 
EPS ................................................. 113 
Express PC & Parts ............................ 8 
General Device Instruments ..... 15, 112 
Halted Specialties Co ......................... 3 
La Paz Electronics lnt'l. .................... 57 
MAXNC ........................................... 112 
Midwest Electronics .......................... 82 
NCCW .......... ..................................... 78 
Prime Electronic Components, Inc ... 90 
Techniks, Inc ................................... 112 
Zorin ................................................ 112 

Software 
Ah-Ha! Design Group, Inc. . .............. 58 
Software Clearance Outlet ............... 33 

Microcontrollers /1/0 Boards 
Advanced Educational Systems ........ 23 
Bisme Computer, Inc. . ..................... .43 
Earth Computer Technologies ........... 68 
EMAC, Inc. . .............................. ... ..... 21 
J & M Microtek, Inc .............................. 6 
Micromint, Inc. . ................................... 2 
Mot ron Electronics ............................. 58 
Ohio Automation, Inc. . .................... 112 
Parallax, Inc ....................... Back Cover 
ParaMax, Inc. . .................................. 67 
Prairie Digital, Inc ............................ 113 
Reboot Electronics, Inc ................... ..48 
R.E. Smith ............................... ........ 112 
Scott Edwards Electronics .............. 1 06 
Square 1 Electronics .. ........................ 6 
Technological Arts ............................ 112 
VersaTech Electronics ...................... 20 
X-Gen, Inc. . ........................................ 8 

Printer Supplies 
Chenesko Products, Inc .................. ..47 
H.T. Orr Computer Supplies .............. 22 

DESIGN/ENGINEERING/ 
SERVICES 
AP Circuits ......................................... 29 
Capital Electronics, Inc ........................ 6 
Consumertronics ............................... 91 
V&V Mach. & Equipment, Inc ......... 113 

EDUCATION 
Advanced Educational Systems ........ 23 
EMAC, Inc. . ...................................... 21 
UCANDO Videos ............................... 93 

EPROM PROGRAMMERS 
Andromeda Research ........................ 1 0 
Electronic Engineering Tools ........... 112 
General Device Instruments ..... 15, 112 
ICE Technology, Inc ........................ 113 
ln~onics, Inc ...................................... 21 
~ l Electronics ................................. 26 
S1naco Electronic ............................ 112 

EVENTS/SHOWS 
ACP Super Store ............................. ..47 

KITS 
Electronic Rainbow, Inc. . .................. 35 
M.F.M. Communications ................. 107 
Unicorn Electronics ......................... 119 
Xandi Electronics, Inc ....................... 79 

LASERS 
Information Unlimited ........................ 99 
Resources Un-Ltd ......... ................ .... 83 

MISC/SURPLUS 
Aljon Technologies, lnc .................... 107 
All Electronics Corporation ............... 97 
Alltronics .. .......................................... 36 
Axin Financial Services, Inc. . ......... 1 00 
Brigar Electronics ............................. 66 
C and H Sales Company ............. ... 1 03 
Consumertronics ............................... 91 
Earth Computer Technologies ........... 68 
Electronic Goldmine ........................... 7 
Electronic Rainbow, Inc .................... 35 
Fertik's Electronics .......................... 113 
Gateway Electronics, Inc .................. 96 
Halted Specialties Co. . ....................... 3 
Information Unlimited ............... ......... 99 
International Microelectronics ............ 25 
Javanco ........................... ..... ... ....... . 1 05 
MOM Radio, Ltd ..... ........... .... ............ 18 
Milestone Products ..................... ...... 85 
Prime Electronic Components, Inc. ..90 
Ramsey Electronics, Inc. . ................. 17 
Resources Un-Ltd ............................. 83 
Roger's Systems Specialist ............ 122 
Sky craft Parts & Surplus, Inc ............ 68 
Smart Card Technologies ................ 113 
Surplus Traders ......................... .. .... 112 
Test Lab Co ...................................... 15 
Unicorn Electronics ......................... 119 
Viking International ........................... 20 
Vision and Motion Surplus ............ .. ... 84 
Visitect, Inc. . .................................... .47 

PUBLICATIONS 
Baylin Publications ............... ............ 100 
Consumertronics ....................... ...... .. 91 
Index Publishing Group, Inc. . ............. 7 

MCM Electronics .........................•.... 23 
Megatronics ....................................•• 94 
Mouser Electronics ........................... 26 
Netcom ..................... ........................... 9 
Square 1 Electronics .......................... 6 
Synergetics ............... ........ ................ 37 
Virtual Reality Publishing .................. 31 

ROBOTICS 
General Science & Engineering .8, 106 
Unicorn Electronics ......................... 119 

SATELLITE 
Baylin Publications ........................... 1 00 

SECURITY 
All Phase Video-Security, Inc. . ......... 82 
AllJerican Innovations, Inc. . .............. 57 
Ar- Communications Products ......... 69 
Electronic Rainbow, Inc. . .................. 35 
Polaris Industries ............................... 25 
Street Smart Security ....................... 67 
Visitect, Inc. . .................................... .47 

SOLAR EQUIPMENT 
Gateway Electronics, Inc. . ................ 96 
J & M Microtek, Inc ........................ ...... 6 
Solar Electric, Inc ............................ 113 

TELEPHONE/CELLULAR 
AAACellular ................................... 104 
AAA Trading/Audiopaging, Inc ........ 119 
AllJerican Innovations, Inc. . .............. 57 
Ar- Communications Products ......... 69 
CA Grapevine ................................ .... 1 0 
Cellular Technology Group ............... 95 
Consumertronics .................... ........... 91 
Electronic Service & Supplies .......... 20 
M.F.M. Communications ................. 107 
Pan Ocean Cellular Wholesale ....... 112 
S & N Cellular ................................... 30 
Weeder Technologies ......................... 8 

TEST EQUIPMENT . 
ABC Electronics .................................. 9 
Alta Electronics .............. .................... 42 
Allison Technology Corporation 47, 112 
Bell Electronics ............... .... .... .......... 34 
Bel Merit ........................................... 21 
C & S Sales, Inc .......................... 16, 55 
C and H Sales Company ................ 1 03 
Danbar Sales Company ............. ...... 24 
Dexis ............... ..... ................. .. 103, 113 
Electro Tool, Inc ................................ 57 
Metric Equipment Sales, Inc ............. 34 
MHZ Electronics, Inc. . ...................... 85 
Optoelectronics ......... .... .... ............... 123 
Phelps Instruments ........................... 39 
R & S Surplus .................................... 10 
Resources Un-Ltd ............................. 83 
Test Equipment Sales ........................ 31 
Vision and Motion Surplus ................. 84 
Western Test Systems .................. 40-41 

TOOLS 
Alltronics ............................................ 36 
Electro Tool, Inc. . .............................. 57 
Roger's Systems Specialist ............ 122 
Vision Specialties ............................... 22 
White-Star Electronics ...................... 67 

WIRE/CABLE 
& CONNECTORS 
Global Connections .......................... 26 
Java nco ........................... ................ 1 05 
PATCO Service, Inc .......................... 54 
Roger's Systems Specialist ............ 122 
The RF Connection ........................... ..48 
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er's y m ec 
• 800-366-0579 • 

DIll "We Have Great Connections" 1110 
• Internet Catalog Online! http://www .rogerssystems.com • 

Cables Connectors Accessories 
TM 

Computer Telecommunications Network Audio 

Reveal 
Digital Stereo Headphones 

with Microphone 
Flexible Condenser Microphone 

Fully Adjustable 
Leather Pads 
Quality BuiH 
8ft. Cable 

Use with net phone, 
sound cards and more! 

Microphones 
Ideal for muHimedia sound input 

7ft cord, 3.5mm stereo jack 
Stand with double face tape 

Mfg. by Media Vision 
Works on all sound cards! 

#TM-MIC-2 $30!1 each 51$10 

SIMM Converter 

30 Pin memory can be used in 72 Pin mother Board 
Ideal for all service, repair and upgrade business 
Left and right versions • use of all available slots 

New Price 
$1 ()DO each 

#CA-MEM-A 
#CA-MEM-B 
#CA-MEM-C 
#CA-MEM-D 

30-30 Pin and 72·72 Pin now available! 

I 
Mini Stereo Extension 

6ft. 3.5 mm male-female 

,.., ~ ;.:·: 
C:.Lf ~ #AC-559 

Amplified Stereo Speakers 
Famous maker 

9VDC power requir~ 
25 watt per chanri_~ 

Great with any sount'~V ... nshed 

BlackC~ 

·~\1, 
P~ . <~r Supply 

Available $20!1 each 

#TM-311 

SCSI Cable f Premium Joystick 1 0' Bi-Directional Printer 
Cable for HP Laser and others meets 

1284-IEEE standards 

Stereo Headphones 
Sound Cards or Compact Disc 

1 0 FT cord super -dynamic 
Mfg. by Aecoton 

IBM or MAC Controller to device 

~--;a 
#CC-669 

3 foot $300 each 201$1.75 

Ergonomic Design • Auto Center 
Two Fire Buttons • Auto Fire Switch 

6 foot cable with DB 15 connector 
right or left handed operation 

SCSI 1 to SCSI 1 Cable 
50 pin Centronics male to male 

#CC-PRI-1284 S1302 each 
20/$12.50 50/$12.00 

0111m11 111111110 

#CC-676-E 
6 foot $40!1 each 20/$2.00 

H.Q. VGA Cable 

10 foot HD15, male to male 
Internal 3-coax type 
Molded-black PVC 

#CC-VGA-9C $502 each 

#CC-VGA-4 6 It standard extension$200 each Special! Limited Supply 

Heat Sink with Fan - New Low Price! 
Easy power hook-up! Works with ZiF Socket. Clips to Chip. 

L.E.D. Strip Light 
20 Red L.E.D.'s 

486CPU #TM-FAN-2 $502 each 

PentiumCPU #TM-FAN-66 $61Hleach 

for 60·60 CPU 

#TM-FAN-90 $61Hleach 

for 75·150 CPU 

High intensity • M.F.G. By H.P. 
12v DC • 16'1ong w/6' 1ead 

c • + ' :::: i i i + • + i i • + + •••• 

$500each 20/$4.50each 

#TM-LED 

Left & Right Volume Control 

$4® each 31$10 #TM-170 

SCSI Cables 

3' SCSI1 to SCSI 2 

#CC-679 $18-IHl each 

6' SCSI1 to SCSI 2 

#CC-686 $2400 each 

3' SCSI 2 to SCSI 2 

#CC-678 $2~ each 

6' SCSI 2 to SCSI 2 

#CC-678-6 $3()00 each 

3' DB25 to SCSI 2 

#CC-671 $2QD!leach 

6' DB25 to SCSI 2 

#CC-671-6 $2202each 

SCSI3 also available 

805·288·22 
Some Items limited to 

stocll on hand. 

Remember, We Have Great Connections ... For You! 
$10.00 minimum order required • Add $4.50 shipping for pre-paid orders 

California residents add 8.25% tax • eMail Sales@RogersSystems.com 
Call for quantity discounts • No out of state checks accepted • Most orders shipped same day 

21021-504 Soledad Canyon Road, Santa Clarita, CA 91351 
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Video 

2 Computers to 1 Parallel Printer 
ManuaVAuto Switch • Easy to install and operate 

All DB25 female connections 
Power jack available for lor.g cables 

___j 

#DS-201P wfTime·out switch $1 ()lHl each 51$40.00 

#DS-201P-NS • No power jack • no time-out switch 

sa® each 51$30.00 

TVNCR Cables 
Quick connect "F" to ";(\" · 

Heavy duty 24K Gold connectors 
Double shielded Double insulated 

Clear jacket 

Professional quality 

3 Foot #VC-3FF-QG $fZ5 each 

6 Foot #VC-6FF-QG S2lllleach 

r---
Parallel to SCSI Device 

3 foot adaptor with software 
DB25 male to 50 pin male 1 

I 
I 

#CA-450 $79® each 

21$77.so ton4.50 

10 Base-T Cables 
Category 5/ PVC jacket 

$31Hl 3ft #TE-038-L5 

$40!1 7ft #TE-068-L5 

$f)l!ll 14ft #TE-128-LS 

$800 25ft #TE-258-L5 

$1~ 50ft #TE-508-LS 

$261Hl1oo1t #TE-108-LS 

Drawings are 
representations only. 

Wire Stripper 
Crimper and Wire Cutter 

Steel Construction 

Automatically" adjusts to 
wire size 

$5llll each 

Strips 10 to 26 gauge 

#TM-NIC-1 



REACTION TUNE REACTION TUNE REACTION TUNE REACTION TUNE REACTION 

Connect the SCOUT with y our AOR AR2700* 

0832 Antenna 

The Scout, with its revolutionary Reaction Tune feature, can tune the AOR Model AR2700 
to the frequency it captures in less than one second. No more scanning through an entire 
band of frequencies, hoping to find that one elusive unknown signal. The Scout will lock 
onto and capture into memory all nearfield frequencies, up to 400, while simultaneously 
tuning the AR2700 to the recorded frequency. Take it along to a sporting event, amusement 
park, shopping mall, or downtown, and start building your own frequency database. See 
below for list of other compatible Scout Reaction Tune receivers. 

Automatically tunes the AR2700 to the frequency captured 
Takes guess work out of scanning for active frequencies 
Records and saves up to 400 frequencies in memory 
Records up to 255 hits on each frequency in memory 
Interface to a PC for frequency download using the optional Optolinx PC Interface 
Di~tinctive beeps indicate frequency hits, pager style vibrator for discreet recording 

lii1 Automatic EL backlight for night operation 
16 segment RF signal strength bargraph 
Frequencies are automatically saved when unit is turned off 
= OMHz- 1.4GHz Frequency Range 

. lso Reaction Tunes: AOR AR8000 
ICOM R7000, R7100, and R9000. Radio 

Shack Pro 2005/2006 (OS456 installed) 

and Radio Shack Pro 2035/2042 (OS535 
installed) 

*Modification to AR2700 
required for Reaction tune. 

Instructions included in 
manual. 

CC30 Carry Case 

AOR AR2700 scanner not sold by Optoelectronics 

FACTORY DIRECT ORDER liNE 800•327•5912 
~ 7 J4.1 ....... . .--I - - - --- ---.'I .-. ,._, . ..... 

5821 NE 14th Avenue eFt. Lauderdale, FL e 33334 
Visa • Mastercard • C.O.D. • Prices and Specifications 

are subject to change without notice or obligation 
TEL (954)•771 •2050 FAX (954)•771 •2052 Email opto@igc.net 

Internet: www.optoelectronics.com 
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BASIC STAMP®COMPUTERS 
TM 

Tiny computers run PBASIC p r ograms 

BASIC Stamps are component-sized computers that run PBASIC programs. They have 8 or 
16 I/0 lines, which can be used for a variety of digital and analog purposes. And their 
language is both familiar and extensive; the language includes FOR. .. NEXT, IF ... THE , 
and GOTO, as well as XOUT, SHIFTOUT, DTMFOUT, and other special commands. 

Embedded 
Systems Conference 
Visit our booth at this 

year 's show in San Jose. r~ 
Booth #1931 .. 
Sept. 17-19 , 

We've been making BASIC Stamps for several years, and we've gathered various photos 
along the way. In this ad, we thought it might be fun to show some of these photos. 

n- ~ 
. ~ ~ 

Fax Back 
#6002 

TM 

BS2-IC Module 
16 1/D lines 
500 instructions max. 
4000 instructions/sec. 
50k baud serial I/O 
24-pin DIP module 

$49 

Same I/0 instructions as BSl , 
plus touch-tones, frequency 
generation, pulse counting, 
serial shift registers , X-10 
powerline control, etc. I/0 
functions common to both 
modules have a higher reso­
lution on the BS2-IC, due to 
its faster clock speed. 

PA=¥14_A>< ~ 
® 

TM 

BS1-IC Module $34 
81/0 lines 
80 instructions max. 
2000 instructions/sec. 
2400 baud serial I/O 
14-pin SIP module 

I/ 0 instructions for pushbuttons, po­
tentiometers, pulse measurement, 
PWM, serial I/ 0, sound, etc. 

Programming Package $99 
Contains items needed to program 
BASIC Stamp modules; includes 
cables, PC software, manuals, and 
free technical support. 

Carrier Boards $15-$29 
Provide small prototyping area, 9-
volt battery clips, and programming 
connector. Not absolutely necessary, 
but recommended to make program­
ming and experimentation easy. 

Data Collection Board $179 
This nifty board from Scott Edwards 
Electronics provides everything you 
need to use the BS2-IC as a data log­
ger. Includes ample prototyping area, 
two 12-bit analog inputs, a real-time 
clock, and 32K bytes of EEPROM 
storage. BS2-IC module not included. 

Charles Walsh and his students in Great Falls, Marvin Green and his students in Hillsboro, 
Montana, use BASIC Stamps in robotics projects. Oregon, use BASIC Stamps to make small robots. 

john McLean uses BASIC Stamps to gather data 
in Lechuguilla Cave (America's deepest cave, lo­
cated in Carlsbad Caverns National Park). 

A.laougb il may be difficult 
to see here, that 's a BSJ-JC 
next to the white wires. 

Issac Kurtz and j ohn Bishop use BASIC Stamps 
in artificial bands at the Blooroiew MacMillan 
Centre in Toromo, Canada. 

BASIC Stamp discussion list on the Net! 
The list works like this: lots of people (currently 900) subscribe to the 
list, and then all questions and answers to the list are distributed to all 
members. It's a fun , fast, and free way to discuss BASIC Stamp issues. 

To subscribe to the list, send email to majordomo@parallaxinc.com and 
write subscribe stamps in the body of the message. 

3805 Atherton Road, 1102 • Rocklin, CA 95765 • USA • (916) 624-8333 • Fax: 624-8003 • FaxBack: 624-1869 (document #1000 is index) • BBS: 624-7101 
E-mail: info@parallaxinc.com • Ftp: ftp.parallaxinc.com • World-wide-web: http://www.parallaxinc.com 

Australia t61 39720 5344, +61 67 722 777 • Austria t49 241 918 90Q • Belgium t32 41 77 51 51 • Bulgaria t359 2 72 77 50 • Brazil t5511 453 5588, +5511 801 0045 • Canada (514) 336-9426 • Czech Republic t42 49 5813 252 
• Egypt t202 267 0147 • Finland +358 31 266 1885 • France +33 20 52 98 52 Germany t49 241 918 900 • Greece t30 1 902 0115 • Hong Kong t852 2720 0255 • Hungary t36 1163 2879 •India t91 422 232 561 •Ireland +44 1 977 
683 665 •Israel t972 3 498 543 • Japan t81 3 3251 1779 • Netherlands +311 045 04949 • New Zealand +61 39720 5344 (PICs), +61 67 722 777 (Stamps) • Poland t48 34 648 882 • Slovak Republic +42 7 580 2574 • Sweden +46 
705 7614 54, t46 431 41 00 88 • Switzerland t49 241 91 .8 900 • Taiwan +886 2 6471978 • United Kingdom t441 977 683 665 • United States (800) 344-4539 (Digi-Key), (800) 831-4242 (Jameco), (800) 538-5000 (JDR) 

PBAS/C, BSI-IC, and BS2-IC are trademarks and BASIC Stamp & the Parallax togo are registered trademarks of Parallax, Inc. • Prices do not include shipping and applicable sales tax • Features and prices subject to change without notice. 
Prices are U.S. prices only; prices in other countries may vafy. 
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